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PHOTOMETRY.—No. I. 

As its name, derived from the Greek (¢as, gwrés, 
light, and vérpov, measure), indicates, photometry is 
that branch of optics which treats of the various 
methods used for comparing the intensities of dif- 
ferent sources of light. Amongst the numerous 
problems connected with the measurements of arti- | 
ficial light, there is not one that presents greater 
material difficulties. Although based on a geome- 
trical law, no practical method has been found, up 
to the present time, by which mathematical accuracy 
can be attained. On the other hand, of all the 
units of measurement employed in various countries, 
or proposed by physicists, there is not one that | 
possesses the qualities of absolute permanence, con- | 
venience, and simplicity which are indispensable, 
in all industrial investigations which have to do 
with money expenditure. Thus in spite of the 
dissertations which occupied several séances of the 
Electrical Congress that met in Paris in 1881, no 
agreement could be arrived at, as to the choice of a | 
photometer and an international standard. The 
problem remains therefore unsolved, and should be 
studied afresh by a committee of electricians repre- 
senting all countries interested ; it was proposed 
by the Congress that the French Government 
should invite such a committee, but no steps have 
yet been taken in the matter. 

We propose to give in this and some following | 
articles a general exposé of the problems to be 
solved, by a rapid description of the various 
methods in use, and by an explanation of their 
advantages and inconveniences. The subject is 
one of especial interest and importance in con- 
nexion with the measurement of the electric light, | 
but it will be necessary to consider it in its general | 
aspect, which is the evaluation of all luminous in- 
tensities, paying at the same time particular atten- | 
tion to the special development in its relation to | 
electric lighting. This is all the more necessary, | 
since, in consequence of recent invention, electric | 
lighting comprises at the present time a large 
series of sources ranging from those powerful lights 
devised for lighthouses down to the small incan- 
descence lamps of Swan or Edison. , 

In dealing as far as possible with the whole sub- 
ject, within its widest limits, we find the following 
natural divisions : 

1. An examination of the various photometric | 
methods. 

2. The study of luminous standards, those in use | 
as well as those which are proposed. 

3. A discussion of the results obtained with | 
various electric lamps, and their application to the 
more general problem of electric lighting. 


J.—Puorometric MrtuHops. 


Fundamental Laws.— Apart from various special 
methods, which are still in their incipient stage, 
the processes actually employed by all engineers 
engaged in artificial illumination, consist in re- | 
placing the direct comparison of a luminous source | 
with another (the unit) by an indirect comparison, 
which is easier, but still liable to error, of two con- 
tiguous surfaces, illuminated to the same degree by 
the lights placed at unequal distances. It is thus a | 
simple function of the ratio of the distances which | 
gives the proportion of the intensities. Speaking | 
generally, this function will be the same when the | 
luminous sources produce an identical physical | 
effect in putting their lighting properties at zero, | 
on a screen placed at a fixed distance from each of | 
them. This will become clearer as we proceed. | 
Confining ourselves to our first proposition it will 
be seen that the process consists in substituting for 


| same number of luminous rays. 
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a difference of luminous emission at the same dis- 
tances, an equality of lighting at different distances. 
The eye can perceive with accuracy whether two 
similar surfaces reflect equal quantities of light, 
and the point where this equality of illumination is 
produced is easy of detection. The eye, however, is 
not an absolute organ, its sensitiveness varies with 


each observer, and changes even in different con- | 


ditions of health or fatigue in the same observer. 
It results from this that the most careful experi- 
ments are liable to involuntary errors of no incon- 
siderable range. 

The difference in colour which is generally 
observed in lights that are being compared, intro- 
duces another difficulty. In the particular case of 
the electric light the difference, often very large, 
between the unit and the intensity to be measured, 
still further complicates the experiments, and in- 
creases the uncertainty of the results. Nevertheless, 
it is this method, imperfect, complicated, and full 
of chances of error, which is generally employed, 
for want of a better, in a great variety of details. 
We will proceed to explain this system with the 
various improvements that have been introduced. 

Law of the Squares of Distances.—The principle of 
the method was first enunciated by Kepler the 
astronomer, and is known as the law of the squares 
of the distances. It may be stated conveniently 
as follows: When a luminous source is placed 
successively at various distances from a screen which 
it dluminates, the quantities of light received on this 


surface vary in an inverse ratio with the squares of 


the successive distances of the luminous source from 
the screen. Thus if the distance is doubled, the 
intensity of the light will be four times less. It 


will be nine times feebler if the distance is tripled, | 


&c. In a word, if Q represents the quantity of light 
received by the screen at unit distance, the quantity 
Q! received at the distance D will be given by the 
formula : 9 


q=8 


=e 
9 


This law may be demonstrated as follows : 
pose that L, Fig. 1, isa luminous point emitting light 


Fe 





wg. 1. 


in all directions in the interior of two spheres, having 
radii R and R'. 


spheres will be the same, since each intercepts the 
If we take on each 
sphere a segment of surface 8, the quantity of light 
intercepted by this surface on each sphere will 
be in the ratio of S to the total surfaces of the 
sphere. We shall thus have 

Light received by 5 on the sphere R_ 


_s_ 
4x” R? 


~ Light received by the sphere R 
In the same way 
The light received by S on the sphere R!_ S| 
Light received on the sphere R! 4m R,” 
whence 
The light received by S on the sphere R_ R!* 


“Light received by S on the sphere R! ~ R?* 
Another geometrical law allows the valuation of 
the quantities of light to be made which emanate 
from a luminous point, and are received on a screen 





Sup- | 


It is clear that the total quantity | 
| of light received by the interior surfaces of the two 





at various angles. The quantity of light received by an 
element of surface varies as the cosine of the angle 
between the normal to this element of surface and the 
ray of light. This law can be demonstrated as simply 
as the preceding. Let L, Fig. 2, be a luminous 





A 


point, A B A! the section of an element of surface 
lighted normally by L. Let us suppose a second 
position C BC! of the same element making an 


angle w with the first. The element, in this new 
position, will not receive more than the rays com- 
prised in the figure a L a! represented by the ratio 
aa "aB. : esa 
aa * ap if the element A A! is sufficiently 
small in proportion to the distance L B. Under 
these conditions it may be admitted that the angle 
CaB is a right angle, and consequently in the 


hove t = 
e re 


, which proves the theorem. 


right-angled triangle C a Bw = cos. w= 


a B_aa 
AB AA! 

These laws serve as a basis to the problem of 
photometry. They may be all written in one 
formula. Calling S an element of surface, I the 
| intensity of the rays emitted normally, w the angle 
| with which the penci] of rays is emitted in the 
plane, w! the angle of incidence of the rays on the 
plane, D the distance between the luminous point 
| and the illuminated surface ; then the illumination 





| of this surface will be expressed by the formula : 


| 
| 
We have already said that the eye appreciates 
| with difficulty the relative values in the intensities 
of two different luminous sources, but it can, on the 
| other hand, appreciate with more accuracy when 
| the two surfaces, brought near to each other, are 
| lighted equally by two sources placed at different 
| distances, and emitting their rays through the same 
| angles. In this case, if we call E the illumination 
| of the two equal screens by two sources I and [}, 
| placed at distances D and D!, we shall have 
nak _ Ds 
E=mp re pe 
This formula contains the fundamental principle 


_S.I. cos. w. cos. w! 
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y¥ Fig. 3. 
| of the photometric method most generally adopted on 
_ account of its simplicity. It consists in illuminating 
| two adjacent screens C B and C! B', Fig. 3, by two 
| lights L and | directed against the screens, the lines 
| m l, m! L making with the plane x y, normal to the 
| two screens, equal and sufficiently small angles. 
| The plane x y separates the two sources of light in 
such a way that each screen is illuminated only by 
/one of them. The standard light / is displaced pro- 
gressively along the line m / until the observer 
| placed at y sees that the two screens are equally 
‘illuminated. Then the distances m / and m! L, are 
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(m' L)? 
m 
ratio of luminous intensity to be measured L to the 

unit J. 

The method which we have now briefly explained 
is due to Bouguer, a French physicist who lived 
at the commencement of the eighteenth century. 
He has therefore a claim to be considered as the 
inventor of the photometer. It was described by 
him for the first time in a pamphlet published in 
1729, under the title of Essai optique sur la Grada- 
tion de la Lumiére. 


Bouguer’s Photometer.—The photometer devised 
by Bouguer is an application of the simplest con- 
~ ditions of the law of the square of the distance : 
A wooden frame containing two equal apertures 
covered with semi-transparent paper; an opaque 
partition separating the lights and at right angles 
tothescreen. Fig. 4 shows the general arrangement 


measured and the proportion represents the 








of the apparatus. The light / is shiftedZuntil the 
observer on the remote side of the screens sees the 
two apertures equally lighted, the distance d D of 
the lamps from the screen is then measured, and 


2 . eye 
the ratio > gives that of the intensities. 
‘ ce 


Ritchie’s Photometer.—This is a simple modifica- 
tion of the preceding apparatus. The two lights 
to be compared, are placed on opposite sides of a 
rectangular tube A B blackened on the inside, and 
on the axis of this tube (see Fig. 5), at b, is a sheet 
of oiled paper or a screen of ground glass, on which 
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| Fig. 5. 
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two plane mirrors M M!, inclined at an angle of 
45 deg., reflect the rays from the two lights. The 
observer examines the screen through a second tube 
also blackened on the inside, which limits the field 
of view and cuts off all extraneous light. The 
mirrors may be replaced by sheets of white paper. 
Foucault. — Foucault’s photometer, which is 
largely in use, is based on the same principles as 
the preceding. It consists of a vertical frame of 
blackened wood, in which is formed a small opening 
at the height of the eye; Fig. 6 shows in front 
and side elevation, the important parts of the appa- 
ratus. This opening A B and D, generally fur- 
nished with inclined wings A! B! C! D! receives 
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between two lateral grooves, a plate of translucent 
glass, one part of which appears behind the open- 
ingabed. A screen E F is placed perpendicularly 
to the glass, dividing it into two equal parts. It is 
furnished with a graduated scale, which slides in a 
horizontal guide, and traverses its front face, in 
such a manner that, in moving it, the operator can 
move the screen, and adjust its distance from the 
glass plate, so as to reduce to a single line the 
shadow separating the two luminous surfaces. To 
make the tints uniform, the glass plate is often 
covered with a second piece of transparent coloured 
glass. It is not altogether an easy matter to select 
suitable glass for the comparison of the luminous 
surfaces. It should be sufficiently translucent to 
allow the rays to pass without the lights themselves 





becoming visible, and it should appear uniformly MM. Sautter, Lemonnier, and Co., relativetophoto- 
illuminated over its whole surface. In this respect | electric apparatus employed by the French navy. 
ground glass is scarcely suitable, because the grain | The details are shown in Figs. 7, 8, 9, and 10. The 
on the surface is too large. Opal glass possesses | standard lamp M is placed on a small carriage L, 
another objection pointed out by M. Crova in a fitted with an index N, corresponding to the axis of 
recent work. The relative opacity of glass of this the lamp, which is displaced along the graduated 
nature is obtained by pulverulent matters held in scale OO, whilst the carriage is shifted between the 
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suspension, more or less equally distributed, which grooves of the frame BB,OO, ‘This movement is 
diffuse in all directions blue and violet rays, and is produced by means of the endless screw J, which 
freely traversed by the red rays, in such a manner | the operator moves by means of the small hand- 
that by diffusion such glass appears of a blue tint, wheel F, and a nut fixed under the carriage. The 
while by transmission it is red. What is far more 
satisfactory is a clear glass made opalescent, by a 
very uniform deposit of finely powdered starch 
reduced by levigation. 

A condition essential for accuracy in results, con- | 
sists in removing the photometer and the eye from 
all other lights but those which are to be compared, 
and in eliminating diffused and reflected light. This 
is done, first, by examining the luminous surfaces 
through a cone or cylinder of blackened cardboard 
which has the incidental advantage of keeping the | 
eye ata fixed distance from the plate ; next, in fixing 
the apparatus, and in placing the operator in the | 
greatest obscurity possible. For this purpose the 
simplest mode is to fix the photometer at the end 
of a dark room, entirely closed on one side behind 
the lamp, and on the other behind the operator. | 
Such a room can be very easily made with a light 
wood framing, over which a black opaque fabric is 
strained, so as not to admit any external light. In 
this way the photometer is illuminated only by the 
lights that are to be compared. This process 
requires usually two operators, one observing the 
intensities, and the other the displacement of 
the standard lamp, according to the indications of 
the former. The light of which the value is to be 
ascertained is fixed at a determined distance, mea- 
sured accurately on the line, passing through its 
centre,andthat ofthephotometer. Thestandard lamp 
is movable onagraduated scale, and alinedrawn from 
its centre, that of the photometer makes the same 
angle as the light to be measured. It is advisable 
to decide upon the equality in tint of the glass only | 
after two operations ; first, in placing the standard 
lamp at too great a distance, and then moving it up | 
gradually to the right point; the other, in placing 
it at too small a distance, and removing it gra- | 
dually. 

The Degrand Photometer.—By some special | 
modifications of this instrument the services of | 
an assistant may be dispensed with, as well as all | eer a 
the preliminary adjustments, by fixing correctly | iataaneassaracassacargs matt 
and finally, the position of the standard. Other! frame BB,OO is free to move laterally on the 
modifications permit measurements to be taken | curved guides DEF, in such a way as will vary 
under different angles. We can best indicate how the angle of incidence of the rays on the plate of 
these special conditions are supplied in the Degrand | the photometer. This latter G is only a Foucault 
photometer, by referring to a notice published by | photometer mounted on a foot H, about which it 
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can be revolved. The source to be measured is 
placed on a special bracket, Figs. 9 and 10, allowing 
rays to be directed towards the photometer at all 
angles comprised between 70 deg. above the hori- 
zontal and 70 deg. below. It is placed upon a line 
traced on the ground at an angle equal to the angle 
of the frame BO. Figs. 9 and 10 show the different 
portions of this support. It consists of a foot A 
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carrying two guide frames BC, between which can 
be shifted the carriage E, on which the electric 
lamp is placed. It is fixed in position by means of 
the locking screw F. A small index H determines 
the height of the luminous point. It slides in front 
of the graduated scale D, the consecutive marks of 
which correspond to one millimetre, the distance 
apart of the carbons. The experiment is controlled 
as follows: The screw I is raised to make a first 
observation on a horizontal plane ; afterwards the 
position of the mirror frame is altered, so as to 
bring it successively to divisions marked in advance 
on the graduated scale, and corresponding to angles 
of emission ranged in increments of 10 deg. For 
each measurement the observer displaces the stan- 
dard lamp’ by means of the handwheel I, until the 
luminous bands produced on the screen appear to 
him to have the same intensity. He then reads on 
the scale O the distance d; D being the distance 
between the electric lamp and the photometer, the 


intensity will be given by the ratio > It is neces- 
sary to correct the results obtained by multiplying 
them with the coefficient of reflection by the 
mirror. With a silvered mirror, if a =1 for a 
direct observation or a horizontal plane, then the 
coefticient for other angles will be— 


For 10 deg. @ 1.47 
os ae oe a = 1.350 
‘ Pa a 1.240 
40 ,, a 1.176 
50, a 1.173 
eS | Bee a 1.167 
Ba are qa => Lie 


It is well to test from time to time the constancy of 


the coefficients. rw ; ; 
Wolff's Photometer.—Mr. C. Wolff described in 
the Journal de Physique (vol. i., 1872, p. 81) a 


photometric apparatus derived from those which | 


we have described, and which was especially 


arranged for astronomical observations. 





The fol- | 


to the observer side by side, with their vertical 


diameters adjacent. The comparison of intensities 
is thus made without difficulty. 
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Useful Rules and Tables relating to Mensuration, Engineer- 
ng, Structures, and Machines. By W. J. Macquorn 
RankINE, LL.D., &c. Sixth Edition, revised by Mr. J. 
Mitar, C.E., with Appendix, Tables, Tests, and For- 
mule, for the Use of Electrical Engineers, by ANDREW 
JAMIESON, C.E., F.R.S.E. London: Charles Griffin 
and Co. 
Proressor RAnkINne’s well-known and very useful 
book has now received a notable addition in the 
form of electrical matter contributed by Professor 
Jamieson, which not only supplies a want in the 
electrical profession, but makes the work of Pro- 
fessor Rankine and Mr. Millar complete. Elec- 
trical engineering has advanced of late with rapid 
strides, and can now claim a place with mechanical 
and civil engineering ; therefore the publishers of 
the ‘‘ Useful Rules and Tables” have done the 
right thing in adding Mr. Jamieson’s section ; and 
we are sure that electricians, and indeed engineers 
of all kinds, will appreciate their design. Further, 
it would be difficult to find a gentleman better 
qualified for the task than Mr. Jamieson, who unites 
a large practical experience, gathered in various 
parts of the world, with the necessary theoretical 
knowledge and that personal acquaintance with 
eminent electricians and engineers which enables a 
writer to obtain very valuable data from different 
sources. There are tables, rules, and formule, as 
well as scattered facts in Mr. Jamieson’s contri- 
bution, which we might almost say could not have 
been obtained by any one else, and but for him 
had never seen the light. After explaining the 
relations of the electrical units and those of light, 
heat, and so on, Mr. Jamieson gives a compressed 
treatise on electrical measurements, giving the best 
of the tests now employed, not only on telegraph 
work, but electric lighting and the transmission of 
power. He gives also condensed specifications for 
cables, and a mass of useful matter of great value 
to the cable engineer and the land-line electrician. 
One extremely valuable table is that giving the 
conductivity and other particulars about electric 
light conductors. In short, there is a great deal of 
fresh matter in Mr. Jamieson’s work, and where 
old matter enters at all it is of the most proved and 
useful kind. Every electrician will consult it with 
profit, and every engineer be glad to find that 
Rankine’s book contains it. 











American Foundry Practice. By Tuomas D. West. 
Fully Ulustrated. New York: John Wiley and Sons, 
The author of this work offers it as the outcome of 
many years’ experience in the foundries of America, 
in all capacities from apprentice to manager. He 
writes as a practical man to the members of the 
trade which he belongs, with the object of show- 
ing them that the moulder’s art is one that re- 
quires something higher than the mere muscular 
force necessary to pound sand. This indeed is the 
burden of the book throughout; at the close of 
every description or explanation the author insists 
on the necessity of the moulder thinking all the 
time that he works ; thinking before he commences 
a job, thinking as he proceeds with it, and thinking 
as he is finishing it off. For the men who follow 


lowing is a brief description: On a table two/}the rule-of-thumb, and can give no satisfactory 
collimators a and 6 are fixed horizontally, and a} reason for the method they adopt, he has a vast 
telescope c, the objectives of which have a focal | contempt, although it is evident he knows that 


length of about forty centimetres. 


In the direc- | there is a large proportion of them in every shop. 


tion of the axis of the collimator b is placed on a} When a man has made a bad casting he insists that 
second table a small moderator lamp h, mounted | he should never begin a second mould until he has 
on a carriage that slides on two rails, and which} sought the cause of the mishap, and devised a 


the operator can move to and fro by means of the 
cords i and j. 
measured, is placed on a movable bracket. These 
two lamps have the bases of their glass chimneys sur- 
rounded with a cardboard sleeve pierced with a 
circular opening at the height of the centre of the 
flame. The rays passing’ from the lamp g traverse 
the collimator a, and fall on a small silvered 
mirror e, movable around a graduated circle, and 
which can be shifted in such a way as to reflect the 
luminous ray on a total reflection prism d, which 
covers one-half the objective of the glassc. The 
rays proceeding from the lamp h are received direct. 
The plates closing the tubes of the collimators are 
pierced with two semicircular holes in such a way 
that the eye sees simultaneously by the glass e two 
openings, regulated in such a way that they appear 


A second lamp g, which is to be| 


| 





remedy. But the author is not one that hides his 
ignorance under a cloud of advice ; from first to 
last the book is filled with information, handy dodges 
and clever notions, and no opportunity is missed 
of guarding the reader from the disappointments 
and vexations that beset the moulder, by ample ex- 
planation of the conditions that are necessary for 
the production of good work under the different 
sytems of moulding. Every possible disaster that 
can be suggested by a long training is set forth, 
together with its cause and the method by which it 
can be avoided. But the author by no means con- 
fines himself to the handicraft of the business ; his 
chapters extend over the whole subject, and in- 
clude the designing and building of foundries, the 
erection of ovens and cupolas, the mixing of iron 
and many other points that are useful both to 





foreman and manager. His advice to apprentices 
is summed up in one hundred aphorisms that are 
short, pointed, and pithy, and as such are likely to 
be retained in the memory. The following will 
serve as examples: ‘‘ He that practises hard ram- 
ming will always have the most trouble ;” ‘‘ never 
sleek twice when once will do:” ‘‘a fast-poured 
moulds should be well made.” 

We have not the space to recite the many subjects 
treated in this book. Itis divided into five sections, 
dealing respectively with (1) the moulder and the 
foundry, (2) green sand moulding, (3) loam and dry 
sand moulding, (4) manipulation of iron castings, 
and (5) notes and receipts. In the second and 
third sections a number of representative objects 
are taken and the methods of moulding them, with 
and without patterns, is described. Among these 
we notice gear wheels, pulleys, kettles, and anvil 
blocks. Section 3 relates to the contraction of 
castings, burning and mending of castings, splitting 
pulleys, mixing brands, odd ways of melting iron, 
preparing cupolas and the like, while the last 
section deals principally with blacking, loam, and 
sand mixtures. In conclusion we can recommend 
this book to our readers, who will find in it much 
that is interesting. The moulder’s art is not a new 
one, and no one expects an author to announce 
any great discoveries or sudden advances in its 
practice. If he can give to the public an intelligible 
account of the best processes in vogue in the 
country, and can put the experience of the few at 
the service of the many, he should earn the recog- 
nition of the members of his craft. 
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WIMSHURSTS DUPLEX INDUCTION 
MACHINE. 

In our issue of the 6th of October last,* we de- 
scribed a very interesting compound plate induc- 
tion machine, invented by Mr. James Wimshurst, 
of the Board of Trade, and which possesses several 
points of superiority over the Holz machine, while 
at the same time it can be constructed for but a 
fraction of the cost. Since we published that no- 
tice Mr. Wimshurst, following a suggestion made 
therein, has substituted a smaller and far less costly 
generator for the frictional plate machine for pro- 
ducing the initial charge, and has thereby made 
the apparatus more efficient, reducing at the same 
time its cost. 

Mr. Wimshurst has quite recently again added 
to his reputation as a scientific inventor, by design- 
ing and constructing the very remarkable and 
interesting machine which we illustrate on the 
following page, an examination of which would lead 
one to suppose that simplicity could go no farther 
in the design of a statical induction electric machine 
capable of producing a continuous and powerful 
discharge between its terminal electrodes. 

This new machine consists of two circular discs 
of ordinary window glass 14} inches in diameter, 
mounted upon a fixed horizontal spindle in such 
a way as to be rotated in opposite directions at 
a distance apart of not more than one-eighth of 
an inch. Each disc is attached to the end of a 
hollow boss of wood, or of ebonite, upon which is 
turned a small pulley. This is driven by a cord or 
velt from a larger pulley, of which there are two 
attached to a spindle below the machine, and which 
is rotated by a winch handle, the difference in the 
direction of rotation being obtained by the crossing 
of one of the belts. 

Both discs are well varnished, and, attached by 
cement to the outer surface of each, are twelve 
radial sector-shaped plates of thin brass disposed 
around the discs at equal angular distances apart, 
and which play a very similar part in the action 
of the apparatus to the ‘‘carriers” of Nicholson’s 
‘‘revolving doubler,” and those of the ‘ Re- 
plenisher’+ of Sir William Thomson, but it would 

* See ENGINEERING, Vol. xxxiv., page 323, 
+ Ibid., vol. xxiii., page 319, 
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appear that they do more than this, and that | 
they take the place also of the ‘‘inductors” in both 
those instruments—for there is nothing else in 
Mr. Wimshurst’s apparatus to correspond with 
those parts—and it is probable that the carriers of 
the one disc act as inductors to the other. 

The two sectors, situated on the same diameter 
of each disc, are twice in each revolution momen- 
tarily placed in metallic connexion with one 
another by a pair of fine wire brushes attached to 
the ends of a curved rod, supported at the middle 
of its length by one of the projecting ends of the 
fixed spindle upon which the discs rotate, the 
brass sector-shaped plates just grazing the tips of 
the brushes as they pass them, and this part of the 
apparatus is the exact counterpart of the springs 
D D of Figs. 11 and 12 of ourarticle on Sir William 
Thomson’s Replenisher, to which we have already 
referred. 

The position of the two pairs of brushes with re- 
spect to the fixed collecting’ combs, and to one 
another, is variable, as each pair is capable of being 
rotated on the spindle through a certain angular 
distance ; and there is, as in the case of the col- 
lecting commutator-brushes of dynamo-electric 
apparatus, one position of maximum efficiency. 
This position in the machine we are now describing 
appears to be when the brushes touch the discs on 
diameters situated about 45 deg. from the collecting 
combs, and 90 deg. from one another. To make this 
clear, let us suppose the twelve sector-shaped 
plates to be numbered round like the hours of a 
clock, from I. to XII., then opposite plates, such 
as XII. and VI., X. and IV., VIII. and IL, if on 
the front disc, would be momentarily connected 





together when passing the diameter, joining a 
point mid-way between X. and XI. and IV. and 
'V. on a clock face ; and, if on the back disc, they 
would be connected when passing between I. and 
II., and VII. and VIII. 

The fixed conductors consist of two forks fur- | 
nished with collecting combs directed towards one | 
another and towards the two discs which rotate | 
between them, the position of the two forks, which | 
are supported on ebonite pillars, being along the | 
horizontal diameter of the discs. To these collect- 
ing combs are attached the terminal electrodes 
whose distance apart can be varied by the two 
projecting ebonite handles shown in the illustra- 
tion. 

The presence of these collecting combs appears to 
play no part in the action of the apparatus except 
to convey the electric charge to what may be 
termed the external circuit, for the inductive action 
of the machine is quite as rapid and as powerful 
when both collectors are removed, and nothing is 
left but the two rotating discs and their re- 
spective contact or neutralising brushes, the 
whole apparatus bristling with electricity, and 
if viewed in the dark presents a most beautiful 
appearance, being literally bathed with luminous 
brush discharges. 

It is one peculiarity of this interesting machine 
that it is only with the greatest difficulty that the 
polarity of its electrodes can be reversed, and in 
this respect it has a very decided advantage over 
most of the induction machines. It is difficult to 
account satisfactorily for the exceptionally high 
efficiency of the apparatus, which is considerably 
more powerful than a Voss machine* of equal size 
and of much greater weight (for in the first experi- 
mental machines which Mr. Wimshurst has con- 
structed for himself the extreme lightness is most 
remarkable). Witha machine of the size we have de- 
scribed, and which is shown in the illustration, there 
is produced under ordinary atmospheric conditions, 
a powerful spark discharge between the electrodes 
when they are separated by a distance of 4} in., a 
pint size Leyden jar being in connexion with each 
electrode, and these 4} in. discharges take place in 
regular succession at every two and a half turns of 
the handle. This remarkable efficiency may be 
partly due to the duplex action of the apparatus, 
both plates being active and contributing electricity 
to the collecting combs, the sector-shaped plates of 
brass acting as inductors when in their position of 
lowest efficiency as carriers, and as carriers 
when in the positions at which their inductive 
effect is ata minimum, and vice versd, and as it 
follows from the construction of the instrument 
that the inductors of the one disc are at the position 
of highest efficiency, when those of the other are at 
their lowest, and vice versd, and as this applies with 
equal force to the sectors when considered as carriers, 
~~" See ENGINEERING, vol. xxxi., page 567, 








it also follows that the charging of the electrodes, and 


therefore the discharge between them, is by mutual 
compensation maintained constant. The machine is, 
moreover, perfectly ‘self-exciting, requiring neither 
friction nor the spark from any outside electric 
exciter to start it, and this is one of the most re- 
markable features of the apparatus, for under 
ordinary conditions the machine is working at its 


full power after the second or the third revolution 
of the handle. We are inclined to think that this 
initial charge is obtained not so much as in Sir 
William Thomson’s replenisher from a minute diffe- 
rence of electrical potential between two parts of 
the apparatus—for the insulation is hardly perfect 
enough to allow so minute a difference to be so 
enormously increased in so short a time—but rather 
from the frictional influence of the air, and that 
chiefly between the plates—that is to say, on the 
surfaces opposite to those to which the sectors are 
attached. Within this narrow space the air fric- 
tion must be far greater than on the outside 
surface, on account of the two discs rotating 
in opposite directions. Whether, however, the 
initial charge be derived from air friction or not, 
its generation is a point of very great interest, and 
this is especially conspicuous in the remarkable 
experiment to which we have referred, in which 
both conductors are removed, and the most brilliant 
electrical effects are produced when the apparatus 
consists simply of two discs rotating in opposite 
directions, with no fixed conductors except the light 
conducting brushes. 

From the above description and illustration it will | 
be apparent that the apparatus can be constructed 
for afew shillings, and thus a very useful and highly | 
instructive generator of static electricity is, by Mr. 
Wimshurst’s latest invention, placed within the 
reach of all. Having constructed several machines 
himself, Mr. Wimshurst is of the opinion that 
manufacturers could construct and sell them with a 
reasonable profit for something not much more than 
seventeen shillings apiece. If such a result can be 
obtained, Mr. Wimshurst will, besides having won 
the gratitude of the scientific world for having 
made a valuable contribution to the science of 
electricity, deserve the thanks of teachers and 
students for placing in their hands a much-needed 
instrument for the induction and production of 
electricity. 


BoILeRs OF THE WAR DeEPARTMENT.—We understand 
that the contract for the inspection and guarantee of the 
boilers belonging to the War Department has been given 
to the Engine, Boiler, and Employers’ Liability In- | 
surance Company, Limited, of which Mr. Michael Long- | 
ridge is the engineer. 
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CONDENSING ENGINE AND PUMP. 

THE employment of low-pressure steam for driving 

| engines is familiar enough on a large scale, but it does 
| not appear to be adopted on a small scale as largely as 
might well be the case. There are many factories where 
low-pressure steam is used for manufacturing purposes, 

| which might profitably be employed in driving engines 
for pumping liquors and other purposes. For some 


time past, Messrs. Hayward Tyler and Co. have made 
engines from three or four nominal horse power and up- 
wards, with condensers of large size in proportion to the 
cylinders, and tixed them in positions where the steam 
pressure varied from 1 lb. to 101b. in the gauge. The 
results have been highly satisfactory, the engines 
developing power sufficient for the various processes of 
the works where they are fixed. Of course where the 
pressure is not sufficient to move the gauge, the power 
is due entirely to the condenser, and it shows how 
smoothly the engines work, that they should not 
waste a larger proportion in friction. At about 5b, 
to 6lb. pressure they are found to develop their 
nominal horse wer. It is needless to say that 
where a higher pressure is available, such engines 
are much more economical than non-condensing 
engines. 

The perspective view on the opposite page shows the 
application of this system to a double-acting horizontal 
pump driven by gearing, Figs. 2 and 3being longitudinal 
and transverse sections respectively of the air-pump and 
condenser, and Figs, 4and 5 similarsectionsof the double 
acting pump. The engine is of Messrs. Hayward Tyler 
and Co.’s ‘‘ branch type with bent wrought-iron crank, 


) carrying the flywheel at one end and pinion at the other. 


The condenser is of the jet type driven by a tai] rod from 
the main piston.” The condensing water is supplied 
by a pump driven from the crosshead of the engine. 
The pump is of their ‘‘ Diamond Fields” pattern with 
india-rubber disc valves and bucket packed with leather 
discs. The standard sizes of the engines run from 
5} in. cylinder up to 9in., and the pumps from 2in. in 
diameter (raising 1800 gallons an hour) up to Gin. in 
diameter) raising 16,000 gallons an hour). The pumps 
are suited for a head of water of 400 ft., if required, 
being specially designed for very heavy lifts. If desired, 
the pump may be placed alongside the engine, but the 
arrangement shown is preferred if space (in length) 
will allow, the strain being better distributed about the 
baseplate. 

Thé same arrangement can of course be used without 
the condenser. 








THE INSTITUTION OF CiIvIL ENGINEERS.—Tuesday last 
was the anniversary of the establishment of the Institu- 
tion of Civil Engineers, it having been founded on the 
According to official returns, 
there are now on the books 1321 members, 1585 associate 
members, 521 associates, 20 honorary members, and 759 


students, together 4210. 
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HORIZONTAL PUMPING ENGINE. 


CONSTRUCTED BY MESSRS. HAYWARD TYLER AND COMPANY, ENGINEERS, LONDON. 










































































































































































































ELECTRIC LIGHTING NOTES. oxidised silver electrolier that some of our readers | effects are being produced, or artistes appear who 
Messrs. SIEMENS BROTHERS AND Co., LimiTED, have | may remember was placed in the main entrance to the object to the searching quality of the rays from the 
erected a permanent installation of their lights at the | Paris Exhibition of 1881, while the others are carried voltaic arc. The installation, which is not intended 
Westminster Aquarium. This consists of a Robey semi- | by simple wrought-iron frames, each constructed for to entirely displace the gas, is nearly complete, and 
portable engine, a32-light alternate current generator, | four lamps. The Siemens alternate current machine , produces a very pleasing effect, the light, from the 
and a small dynamo machine, used as an exciter. The | is arranged in several circuits, each with its own ; elevation of the lamps, and the large size of the 
lamps are arranged in five groups along the nave of | terminals, hence it is possible to extinguish the | globes, being mellow and well adapted for the 
the building, in addition to one or two isolated lights. | lights in one part of the building without affecting the | general style of the entertainments in vogue at the 
The central group is hung ficm the handsome 6-light others. This is particularly valuable when scenic Aqnariur. 
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It is the intention of the Edison Company, so soon as 
the necessary powers under the Electric Lighting 
Act have been obtained, to greatly increase the area 
over which they are now supplying electric light. The 
experience gained in the station in Holborn Viaduct, 
as to the fundamental requirements of this class of 
installation, and the practical difticulties to be over- 
come, have been of great value, and the company is of 
opinion that when an adequate area shall have been 
covered by the requisite network of conductors, and 
various recent improvements shall have been intro- 
duced, central station lighting will be ina position to 
return a satisfactory dividend on the capital invested, 
even at the price of London gas. The company has 
made a few isolated installations in factories, public 
buildings, shops, &c. They have however made it a 
rule not to accept orders exceptat remunerative prices, 


and to carry out all work in strict accordance with the | 


principles laid down by Mr. Edison, as essential to the 
permanent efficiency of an installation. The price of 
the incandescence lamps in quantity has been reduced 
from 5s. to 4s. each, and a further reduction is now 
contemplated. Mr. Edison has taken out a fresh series 
of patents for improvement in his system, one being a 
modification in the dynamo by which the sustaining 
power of the machines will be greatly augmented, 
and another relating to the production of lamps of a 
resistance never before attempted. 


The Liberal Arts Club in Paris has been recently 
lighted on the Cance system. The installation com- 
prises nine arc lamps, four of which are supplied by a 
Gramme machine, workshop type, and five by a 
second similar machine. These generators are driven 
ataspeed of 1200 revolutions, and give a 
current of 70 volts. Cance lamps have also been 
adopted at the Ministry of Ports and Telegraphs, after 
a prolonged trial of several different systems. 


THE BOILER EXPLOSIONS ACT, 1882. 
In his last report Mr. Lavington E. Fletcher, the 
Engineer-in-Chief of the Manchester Steam Users’ 








Association makes the following remarks respecting the | 
Association makes the following remarks r cting th 


working of the Boiler Explosions Act, of 1882. 
Working of the Boiler Explosions Act, 1882. 

“It was not long afterthe passing of the Boiler Ex- 
plosions Act, 1882, before it was set to work. It received 
the royal assent about twelve o'clock mid-day on 
Wednesday, July 12th, andat ten minutes to one on the 
afternoon of the same day an explosion occurred near 
Rochdale. The Act was at once set in motion, and a 
Board of Trade investigation made. 

** Up to the time of writing, 11 reports have beenissued 
by the Board of Trade on ‘ Preliminary’ Inquiries, 
in nocase has a Court been instituted for holding a 
‘Formal’ investigation. 

‘* Nine of the explosions reported on were what would 
be ordinarily understood by the term ‘Steam Boiler 
Explosions,’ being due to the bursting of steam boilers ; 
while two others were due, one, to the blowing off of the 


door of a kier used for steaming goods ata woollen mill, | 
and the other tothe failure of a fusible plug, and thus | 


were what might be termed ‘ Minor Explosions.’ It is 
very important not only that every steam boiler ex- 
plosion, but also that every minor explosion should be 
investigated, and, if this course is perseveredin, a number 
of facts will be recorded which will serve as a useful 
caution both to boiler-makers and boiler-attendants. Such 


explosions are by no means infrequent or unimportant, | 


while many of them are attended with fatal consequences, 


and such being the case it is important that they should | 
be investigated, and the information with regard to them | 


circulated as widely as possible.* 


* The importance of investigating all ‘‘ minor” ex- 


plosions will be seen on a perusal of the following list, | 


which shows the serious consequences that frequently 
result from them : 

On Thursday, January 13, 1881, 2 men were killed 
and 1 injured at Hammersmith, London, by the sudden 
escape of steam from an open lever safety valve. The 
men were engaged painting the roof of the boiler house, 
when a bar of iron 1} inches square, forming part of the 


scaffolding, fell on the safety valve lever, breaking it, and | 


displacing the valve. Had the valve been fitted with a 
waste pipe for carrying off the steam to the outside of the 
building, the loss of life would have been prevented. 

On Thursday, September 30th, 1880, 1 man was killed 
and two injured at Cinderford, Forest of Dean, by the 
rush of steam consequent on the end of a steam pipe slip- 
ping out of an expansion joint of gland construction, 


through the stop being incautiously removed for the | 


purpose of repair. 

On Monday, April 12th, 1880, 11 persons were killed 
and 6 injured at Woolwich by the bursting of the boiler 
of a tar still. There was no safety valve, and in con- 
sequence of the ‘‘ worm” being choked the pressure 
accumulated until it burst the boiler. 

On Sunday, February 15th, 1880, 2 men were killed at 
Bradford by the escape of steam from a manhole, the 
cover of which one of them was tightening up. 

On Wednesday, November 26th, 1879, 2 men were 
killed and 4 injured at Miles Platting, near Manchester, 
by the bursting of the boiler of a tar still. There was no 


safety valve, and in consequence of the outlet being choked 
the pressure accumulated until it burst the boiler. 

On Wednesday, November 19th, 1879, 1 person was 
killed and 8 injured at Bradford by the bursting of a 
kier ata dye works. 

On Thursday, November 15th, 1879, 15 persons were 


25 ampére | 


but | 


‘The ‘ preliminary ’ inquiries appear to have been con- 
ducted with considerable care, and the reports give a 
great deal of valuable information. They expose several 
cases of flagrant neglect, and cannot fail to prove of public 
service. 

‘* A perusal of these reports, however, suggests that 
they might be drawn up in a somewhat clearer manner, 
and further, that their value might be much increased if 
they were more fully and more adequately illustrated. 
It is fully recognised that no system can be got into per- 
fect working order all at once, and it is ventured to offer a 
few comments upon the reports already published ; it 
should be understood that this is not done by any means by 
way of unfriendly criticism, but simply with a desire to 
assist in making the Boiler Explosions Act, 1882, as useful 
as possible. With that view only are the following sug- 
gestions offered. 

“Tt is thought it would be of advantage if each boiler 
| explosion report were arranged under three main heads, 
as follows :— 
| **Kirstly. The report should-give, in a few words, a 
description of the boiler, including as many dimensions 
as may be necessary to elucidate the case in point, so that 
the reader may at once know whether the explosion under 
consideration arose from a boiler of the Multitubular, the 
Lancashire, the Cornish, the plain Egg-ended, the Ver- 
tical, or any other type. It should not be necessary to 
wade half way through a report before this information 
can be picked up: little by little, but the reader should 
have the original construction of the boiler clearly in his 
mind at the outset, to serve as a foundation for the sub- 
sequent investigation. 

‘Secondly. The report should state which part of the 
boiler gave way, whether the shell burst or the furnace 
| tube collapsed ; also, it should give a description of the 
| course of the rents, explaining which was the primary one 
|from which the others started, while this should be 
| accompanied with a description of the flight of the parts, 











| the direction they took, the distance they flew, and the 
| results of the explosion generally, including the effect on 
| the adjoining boilers, if any, as well as the damage to 
| surrounding property, persons, &c. 
Thirdly. ‘The report should give the cause of the explo- 
| injured at Blackburn in consequence of the bursting of 
| the cast-iron door of a kier at a paper mill. 
| On Wednesday, April 9th, 1879, 3 men were killed and 
| 1 injured at Rochdale by the rush of steam consequent on 
| the stripping of the screw thread on thespindle of a steam 
| stop valve. 
| On Thursday, January 30th, 1879, 1 man was killed at 
| Accrington by the bursting of a tape drying cylinder, 
which was being tested by steam. 

On Wednesday, October 30th, 1878, 3 men were killed 
| at Macclesfield by the sudden discharge of steam from a 
| low water safety valve. Had the valve been fitted with 
| a waste pipe for carrying off the steam to the outside of 
the building, the loss of life would have been prevented. 

On Saturday, September 14th, 1878, 5 men were injured 
at Markinch, Fifeshire, in consequence of the door of a 
kier at a paper mill being incautiously removed before all 
the steam was biown off. 

On Monday, January 21st, 1878, 5 men were injured at 
Wardle, near Rochdale, through the bursting of an 
economiser in consequence of the safety valve being stuck 
fast. 
| On Tuesday, November 27th, 1877, 1 man was killed 
| and 3 injured at Blackburn by the sudden discharge of 
steam from two low watersafety valves. Had the valves 


been fitted with waste pipes for carrying off the steam to | 


| SIEMENS’ DIRECT PROCESS. 
| 


| the outside of the building, the loss of life would have 
| been prevented. : 

On Monday, October 22nd, 1877, 2 men were killed at 
| Burnly through the bursting of a valve box in consequence 
| of lodgment of water in the steam pipe. _ 
| On Monday, January 24th, 1876, 2 girls were killed 
| and two injured at Wigan in consequence of the failure 
| of a joint in a steam pipe. 

On Wednesday, December 8th, 1875, 1 man was killed 
| and another injured at Preston in consequence of the 
| rush of steam from a blow-out_ tap. 
fitted with a suitable waste pipe for carrying off the dis- 
charge, the loss of life would have been prevented. 

On Wednesday, December Ist, 1875, 1 man was killed 
at Barrow-in-Furness by the bursting of a stop valve in 
consequence of the lodgment of water, due to the steam 
pipes being injudiciously laid. 


of the door of a chemical still at a dye works, in conse- 
quence of insufficient fastening. 


On Tuesday, September 7th, 1875, 6 persons were | 
killed and 4 injured at Ulverston by the bursting of a kier | 


for steaming rags at a paper mill. 

On Saturday, July 31st, 1875, 1 person was killed and 
6 others injured at Manchester by the bursting of an 
economiser in consequence of the safety valve being stuck 
fast. 

On Tuesday, July 20th, 1875, 3 men were injured at 
Leeds through the bursting of a cylindrical flat-bottomed 
vessel used for boiling bones. 

On Thursday, August 27th, 1874, 1 man was killed and 
2injured at Forfar by the bursting of a drying cylinder at 
a linen works. 

On Tuesday, July 14th, 1874, 1 man was killed and 
injured at Church, near Accrington, by the bursting of 
boiler used for boiling bones. 

On Wednesday, July 8th, 1874, 7 persons were injured 
near Barnsley by the bursting of a drying cylinder at a 
paper mill. 

On Wednesday, May 20th, 1874, 1 man was killed at 
Clayton, near Manchester, by the bursting of a still at a 
cheinical works. 
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Had the tap been | 


On Monday, November 8th, 1875, 1 man was killed at | 
| Openshaw, near Manchester, through the bursting open | 


sion, tracing that cause step by step up to its original 
source according to the circumstances of each case. 

“To put it in other words, and somewhat familiarly 
but briefly, the report should answer clearly the three 
following questions:—Firstly, What burst? Sccondly, 
Where did it burst? Thirdly, Why did it burst? Clear 
answers to these three short questions would bring out 
the main pvintsof engineering interest with regard to every 
explosion. 

** While there are three main heads, no doubt there will 
be required a few supplementary remarks: some at the 
beginning of the report by way of introduction, and others 
at the end by way of conclusion, 

“In the introductory’ remarks, the precise time and 
locality of the explosion should be stated as well as the 
ownership of the boiler, &c. These particulags are im- 
portant. Not only the day on which the explosion oc- 
curred should be given, but also the hour and minute, as 
all these frequently have a bearing on the investigation. 
For instance, it is of interest to know whether the ex- 
plosion occurred the first thing in the morning just on 
starting work, andalso whether it occurred withthe engine 
running, or during meal hours with the engine standing. 
Other introductory remarks would be required as each 
case might suggest. 

“The concluding remarks would rightly contain any 
general observations with regard to the explosion, as well 
as any additional particulars tending to show who was to 
blame, it being the object of these investigations to dis- 
seminate as much information as possible and to bring the 
responsibility home to the right party. 

‘** Further, the reports sheaha be illustrated so as to make 
them thoroughly clear and instructive. As a rule three 
drawings would be required, one to show the boiler in its 
pristine state before bursting, a second to show the boiler 
after bursting, and a third to show the results, i.e., the 
flight of parts, including the directions and distance, as 
well as the damage to surrounding property. At present 
several of the reports are not illustrated at all, while, in 
some of those that are illustrated, the drawings are of a 
meagre description. Complete drawings would very much 
enhance the value of the reports, which it is most impor- 
tant should be as educational and as generally useful as 
they can be made. Many would read the drawings who 
could not read the text. 

‘*In some of the Board of Trade reports the word ‘ac- 
cident’ has been applied to a boiler explosion. This 
should not be. Boiler explosions have too long been con- 
sidered unaccountable andaccidental. The Manchester 
Steam Users’ Association has been fighting against this 
view for years. It is a relic of the dark ages, and should 
not now be revived. All loose, vague experience should 
be avoided. An explosion should be called an explosion ; 
a burst, a burst ; a collapse, a collapse ; a rent, rent ; and 
soon, 
| ‘* Further, in speaking of persons connected with the 
| boiler, whether as owners, inspectors, or attendants, Xc., 
| the reports should be precise, otherwise blame may be 
| thrown on the wrong party. Some of the reports are 
| hardly as clear on this point as it is desirable they 
| should be. 
| _**'To allude to another point, it would very much extend 
| the usefulness of the Board of Trade reports if they were 
| rendered readily accessible to the public generally. They 
| should be purchasable as other Parliamentary papers are, 
| and it would be well if they were presented gratuitously 
| to all the free libraries in the kingdom. This would tend 
to disseminate the information more widely, and thus to 
make the Act more useful.” 














To THE Eprror oF ENGINEERING. 

Str,—In this letter I desire to embody the result of a 
long practical experience of the working of Siemens’ 
direct process by making wrought iron direct from the 
| ore, and of making metallic iron for the Spongy Iron and 
| Purifying Company at Landore and Towcester respec- 
| tively. ‘The ore to be smelted is broken up into fragments 
not exceeding the size of peas or beans. o it is added 
lime or other fluxing material in such a proportion that 
| the gangue contained in the ore and flux combines, with 
| only alittle oxide of iron, into fluid slag. A charge, say 
20cwt. of ore, 12cwt. of roll or hammer scale, together 
with Gewt. of soft free coal, well mixed together, 
charged into the furnace when fully heated. 

The coal is charged with the ore, &c. During the first 
hour very little gas is required, but after this the rotative 
velocity is increased, together with the heat, for a short 
j time. At this stage a rapid reaction is the result, the 
| peroxide of iron, being reduced to magnetic oxide, com- 
mences to fuse, and at the same time metallic iron is pre- 
cipitated by each piece of carbon, while the fluxing 
materials form a fluid slag with the silicious gangue of the 
jore. The slow rotative action is again resorted to, 
| whereby the mass of iron is turned over and over, 
| presenting continually new surfaces to the heated 
| lining, and to the flame within the rotator. Soon 
'as the metal is gathered together a little, the slag 
|is tapped, which brings with it sulphur and phos- 
| phorus. The velocity at this point is increased to one 

revolution in five minutes, so as to gather up the loose 
masses of iron into five or six metallic balls. ‘These are 
|taken and shingled with a steam hammer or squeezers 
, into a bloom, which when reheated will roll into a bar 
| similar to an ordinary puddled one; I might just say the 
| balls must be worked quickly as possible, and then it will 
| stand as much work as common puddled iron, 
With reference to the amount of coal used at producers, 
the abstract report shows that I have succeeded in mak- 
jing what Dr. Siemens said could be done in the paper 
| before the Mechanical Engincers in 1873, that is one ton 
jof iron made to one ton ef producer coal used. With the 
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direct process I would suggest that Siemens’ open hearth 
furnaces are worked in connexion with this process, as 
all the small ore can be utilised, and the blooms can be | 
used also to a great advantage and profit. As regards | 
the statement made by G. W. Maynard, that the blooms | 
are only fit for the open hearth furnace, I must differ, as | 
I have worked the blooms which have been rolled into 
good merchant bars; the following is the analysis : 


lron 99,1988 
Silicon -400 
Carbon 150 | 
Phosphorus -0502 
Sulphur. trace 
Manganese -201 


Fracture good. 

A great deal has been said respecting the class of bricks 
to be used in the lining of these rotative furnaces. Expe- 
rience has proved that the drum should have a 34 in. best | 
firebrick all round, the ends to have a few of bauxite or | 
magnesia just where the balls are mostly wearing. After 
testing the magnesia bricks made at Landore, side by side 
with the bauxite, I find that the magnesia stand the 
best ; added to this is an oxide lining of about 2 in. in 
thickness, made with scale and ore. Then, I venture to 
say, With proper care and management the rotators can 
be kept in working order for at least three months without 
stoppage ; at the end of that period, probably the rings 
may want renewing, which would only cause a delay 
of about three days, so that with the cost being so low and 
the output good, as the Table shows, it must necessarily 
be a commercial success. It has been proved without 
doubt that the chemical results are all that could be desired. 
The furnace is arranged in the following manner: The gas 
is made in two ordinary Siemens’ producers, 8 ft. by 7ft. by 


than highly competent engineers. Those sufficiently 
qualified by experience and education to judge for them- 
selves, will agree with the remarks which have appeared 
in your columns, that the surveyors are ably performing 
duties of an onerous character. In the prosecution of 
their labours these gentlemen must of necessity be in 


frequent opposition to vested interests, selfish considera- | 


tions, and crass ignorance ; and all who aim to purify the 
national conscience by preventing culpable loss of life, 
should in my humble opinion offer words of sympathy and 
encouragement to those engaged in a national work. 
Instead of this, we find your contemporary in a leader, 
itself most open to criticism, ill-naturedly criticising a re- 
port which is a credit to its author. 

It is said that :—‘‘ The Board of Trade inspectors re- 
mind us of the shoemaker, holding, as they do, that 
special forms of construction, only applicable to marine 
boilers, should be universally adopted.” This sage re- 
mark appears to have been made beeause the surveyor, 
very properly, reprehended the practice of using high 
pressure steam in boilers where no stays are fitted to pre- 
vent the tube-plates buckling. The surveyor reports as 
fullows, and gentlemen of experience will endorse his 
opinions. ‘‘Had the tube-plates been stayed, as is usual 
in marine practice, the ie would have been stronger. 
* Itisa great mistake to make boilers, like 
the one under consideration, that are held together by 


friction only ; especially when it is known that the friction | 


frequently becomes almost ni/ from causes such as 
leakage, unequal expansion, accumulation of scale, &c.” 
Please observe, the surveyor does not unfavourably cri- 
ticise the boiler as a whole, nor recommend the adoption 
of the marine type; he simply finds fault with parts of 
the boiler which, by malconstruction, peculiarly favour 
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Charges. oe Product. 
Number Coal de- 
DATE. oo = = livered oi 
Heats. | Particulars) 6, Coal for Scale — Weight of 
of Charge. mes Reducing.  °°"'°- Gucers. | Blooms. 

1882. days. hours. tons, tons cwt. tonscwt.| tons.  tns. cwt.qrs. 

May 22nd, 6.30 a.m., to May 27th, 11.30 p.m. Re 82 5 | 32 9 12 19 4 38 3 8 2 
May .30 a.m., to June 3rd, 1.30 p.m. 20 3 5 20 6 0 12 0 24 2 4 #1 
}.30 a.m., toJune 10th, 11.30a.m... ‘ 32 5 5 32 9 12 19 #4 37 3 2 2 

June 12th, 6.30 a.m., to June 17th, 12.30 p.m. a 32 5 6 32 9 12 19 4 36 34619 ~ #1 
June 19th, 6.30 a.m., to June 24th, 12.30 p.m. , 31 5 6 3 9 6 18 12 34 333 3 
June 26th, 10.30 a.m., to June 29th, 5.30a.m. " 23 3.6 CO«dD 23 6 18 13 16 25 a F 6 
July 3rd, 9.a.m., to July 8th, 8 a.m. 30 4 & 30 9 O 1s 0 33 32 0 0 
32 02 200 60 0 120 0 227 217 #56 5 


7 ft., which are at the back of regenerators, the gas coming 
through a firebrick flue straight into the furnace. There 
are two chambers filled with bricks, forming a checker- 
work from top to bottom, size 19 ft. 6 in. high by 7 ft. Gin. 
wide by 10 ft. long; these are called regenerators, and are 
worked alternately, the waste heat from the furnace 
passing first through one chamber and then the other for 
certain periods, making the checkerwork hot. By this 
means we get hot air, and thus the furnace is heated to a 
high temperature. 

The drum or rotator is 10 ft. 4 in. diameter inside, and 
10 ft. 4 in. long; there are four 14 in. diameter pipes for 
circulating water front to back, keeping the tubes cool, 
which have two large bends in for turning over the metal 
and for dividing it into five or six balls. 

This is one of the greatest improvements that has been 
made since the working of plant at Towcester, as there is 
no danger now of having a sliding charge ; there is also a 
water cylinder at back of furnace connected with the 
front by means of the four 14 in. pipes which serves as a 
reservoir for keeping top pipes full of water, and espe- 
cially for keeping the ring and back end of furnace cool. 

The furnace is revolved on four wheels driven by a 
small pinion working into a huge spurwheel, which is in | 
segments and fixed to furnace by means of brackets ; the 
furnace is carried on a movable carriage for convenience 
of removing for repairs, &c. ; the charge is taken up by 
elevators and deposited into a tank during the time the 
furnace is working, and then when ready to charge, a 
slide is removed and the furnace is charged in about ten 
minutes. 

I give the following as an approximate cost of a ton of 
iron made by this process, that is by working two rotators 
jointly : 


£ ad. 
Small Sommerostro ore, 1 ton at 8s. perton 0 80 | 
Hammer or roll-scale, 12 cwt. ,, 10s. ,, 0 60 | 
Producer coal, 1 ton ie, | eee 070 
Reducing ,, 6 cwts. “oe Ss 019 
Repairs and sundries . ae 050 
Wages for labour Sie 050 

1129 


T am, yours truly, 
JAMES Davis. 


Landore, January 2, 1888, 


BOARD OF TRADE SURVEYORS AND THE 
LAND BOILER ACT. 
To THE Epitor OF ENGINEERING. 

Sir,—Your contemporary, The Engineer, has recenily 
been guilty of great injustice by permitting a leader to 
appear in its pages animadverting on the reports made by 
Board of Trade surveyors on land boiler explosions. Will 
you kindly grant me room for a reply thereto? I ask this 
favour with a view of correcting the evil influence which 
the leader in question may exercise over the minds of 
men, who, through want of professional knowledge, may 
be led to think that the surveyors, on whom the duty rests | 
to inspect and report upon exploded boilers, are other ' 


| and buyers offering 1d. per ton less. 


the chances of explosion. He complains because flat sur- 
faces are insufficiently stayed, and because portions of the 


heating surface are inaccessible, and liable to overheating | 


through the precipitation of non-conducting substances 
beyond the reach of slices, rakes, and hammers; and he 
is perfectly right in calling attention to these sources of 
danger. 

The leader continues :—‘‘ The inspector does not seem 
to be aware that there are many thousands of portable 
engines in existence, the tube-plates of which are held 
together by friction.” Possibly not, but it is tohe hoped 
that the publicity given to the surveyor’s excellent report, 
will have the effect of rapidly diminishing the number of 


| unstayed tube-plates, otherwise, it may yet prove “‘ ex- 


ceedingly awkward for the coo! In conclusion, our 
critic writes as follows :—“ It requires special quali- 
fications to make inquiries of this kind.” [True! and 
the Board of Trade have been careful to select men second 
to none in the empire for this special work.] ‘‘ Very 
special training is needed to fit a man for the work which 
the Board of Trade is now attempting to perform. In 


| process of time, no doubt, its officials will learn a good 


deal, but meanwhile their reports savour of the amateur, 
and are not worth the money expended in printing 


| them.” 


Now this is all very nice, and its worth is perfectly 


| understood, and no doubt our friend felt a glow of 


pride as he expressed his belief that time would develop 

seeds of knowledge for the benefit of the nation, but if an 

improvement is desirable, I think its needful direction has 

not yet been indicated. JUSTICE. 
Tyneside, Christmas, 1882, 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The Glagow pig-iron war- 
rant market was rather firmer on Thursday forenoon, 
partly in consequence of arumour that two blast furnaces 
were to be blown out for repairs ; and the closing prices 
were about 14d. per ton over the closing rates of the pre- 
vious day. Business was done at from 48s. 10d. up to 
49s. 14d. cash, the close being sellers at 49s 05. cash and 
49s. 3d. one month, and buyers offering 4d. per ton lower. 
There were transactions in the afternoon at 48s. 11d. and 
49s. cash, and at 49s. 2d. one month; and at the close of 
the market there were sellers wanting 48s. 11}d. cash and 
49s, 2d. one month, with buyers near. A good business 
was done throughout the day. The market was fairly 
steady on Friday, and at the close of the forenoon prices 
were fully better than those of the preceding day, and 
4d. per ton over those at the close of the previous Friday. 
Business was done in the morning at from 48s. 10d. to 
48s. 114d. cash, also at 49s. 1d. and 49s. 15d. one month, 
the close being sellers at 49s, cash and 49s. 2d. one month, 
There was no 
market in the afternoon, in view of the holidays connected 
with the opening of the new year. Monday being New 
Year’s Day, was a complete blank on ’Change so far as 
the “iron ring” was concerned. Businéss was resumed 





yesterday morning, when only a few unimportant trans- 
actions were reported. They were done at prices ranging 
|from 48s. 11d. down to 48s. 9d. cash, and there were 
| buyers at the close of the market offering 48s. 94d- cash 
| and 493. one month, with sellers near. These rates were 
| about 3d. per ton under those ruling at the close of the 
market on Friday forenoon. Very little change showed 
itself in the market to-day. Business was done in the 
course of the forenoon at from 48s. 95d. down to 48s. 8d. 
cash, also at 49s. down to 48s. 10}d. one month, and 
| there were sellers at the close of the market asking 
| 48s. 8d. cash and 48s. 11d. one month, with buyers near. 
| There were transactions in the afternoon at from 48s. 7d. 
up to 48s. 9d. cash, also at 48s. 9}d- up to 48s. 114d. one 
month, and subsequently sellers were asking 48s. 10d. 
| cash and 49s. 03d. one month, with buyers offering 1d. 
| per ton lower The market does not show any fresk 
feature of special importance. Makers’ iron continues to 
be in good demand, and prices are well maintained 
on the whole. The annual statistics which have just 
| been published in regard to the pig iron trade are 
very generally considered to be favourable, but there 
is a feeling of uncertainty on some hands as to the 
prospects of the trade in the immediate future. There 
are some persons, however, who hold that the pre- 
sent prospects of business give every hope of a good 
trade being done this year. For the time being there is 
an utter absence of speculation and until that is imported 
into the trade there is not much probability of any im- 
provements being made in prices. The demand for ship- 
ping iron is quiet, and only a moderate amount of busi- 
ness is doing. The stocks of pig iron in the public warrant 
stores are still undergoing a decrease. During the past 
week it amounted to 1138 tons, and the stuckin Messrs. 
Connal and Co’s keeping yesterday afternoon stood at 
607,561 tons. as compared with 627,960 on 3rd of January, 
1882. As the stocks in makers’ hands are, in many 
instances, almost exhausted, there is no doubt whatever 
that the demand for special brands must shortly fall upon 
the public stores even to a greater extent than hitherto, 
| in which case the prices of warrants would doubtless be 
| favourably influenced. Last week’s shipments from all 
| Scotch ports amounted to 9706 tons, as compared with 
11,412 tons in the preceding week, and 9551 tons in the 
corresponding week of 1881. Tothe United States there 
were sent 2030 tons; to Australia, &c., 200 tons; to 
France, 697 tons; to Italy, 1477 tons; to Germany, 725 
tons; to Holland, 157 tons; and lesser quantities to 
other countries. 


Big Pay at Messrs. Elder and Co.’s.—The half-yearly 
‘big pay” at the shipbuilding and engineering works of 
Messrs. John Elder and Co., at Govan ,Glasgow, occurred 
on Friday of last week, when the workmen received pay- 
ment of their “lying time.” It is stated that the sum re- 
| quired to clear the pay-sheet on that occasion amounted 
to upwards of 23,000/., and it was all in 1/. bank notes 
and silver. 














| Caledonian Railway Servants and their Hours.—Last 
| Sunday night a large meeting of the employés of the 
Caledonian Railway took place in the Masons’ Hall, 
| Motherwell, to consider what steps the men in that 
| district intended to take in regard to their hours of labour. 
|The statements made were that during the past few 
| months it was a common thing for many of them to work 
| from 12 to 18 hours a day. Their physical and mental 
| energies were overtaxed, and they were often caught 
‘*napping” on their engines, and in their vans. Some of 
them had not seen the members of their families from 
one Sunday toanother. When asking relief from this 
grievance they were referred from heads of departments 
to directors, and from directors to heads of departments. 
Intimidation was freely resorted by some of the officials 
against servants who had the courage to speak the truth. 
It was agreed that, in the event of a single man being 
dismissed for the part taken in this movement, the whole 
mineral department should come out on strike at once. 
The second resolution, which was carried, was to the 
effect ‘‘ that we wait an answer to our petition for fourteen 
days, and that if no satisfactory answer is forthcoming, 
we then proclaim a general idle day to consider future 
proceedings.” It was stated that a number of men in 
Motherwell district had declined to come to the meeting 
on Sunday night, and it wasregretted that such a meeting 
was a matter of sheer necessity. This and other meetings 
that have lately been held by the workmen have rouse! 
a very strong feeling in the public mind, and more 
especially amongst those persons who have much railway 
travelling to do. 


Arbroath Harbour.—It may be remembered that in the 
month of February of last year, a serious disaster was 
sustained by the Harbour Works at Arbroath during a 
storm, by which, indeed, they were practically reduced to 
a state of ruin. The financial condition of the Harbour 
Board was but illable to cope with such an emergency, 
and the question of providing the funds for restoring the 
wet dock became one of no ordinary difficulty. Various 
schemes were proposed from time to time, but ultimatley 
it was resolved to suspend payment of interest to the 
bondholders, and apply the revetue of the harbour to the 
reconstruction of the dock. The estimates for the work 
as prepared by Mr. W. Dyce Cay, C.E., show that a 
sum of about 10,000/. will be required for that purpose. 
It is intended to commence operations in the ensuing 
spring. 


—S==—— = 


THEE tectric Licut CompaNtes—ERRATUM.—We much 
regret to find that in our article of last week dealing with 
the financial position of the electric light companies the 
name of the publication from which we derived the in- 
formation was given by mistake as The Mercantile Shipping 
Gazette and Commercial Review instead of The Mercantile 
Shipping Register and Commercial Review, 
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HORIZONTAL COMPOUND ENGINE. 
CONSTRUCTED BY MR. L. A. REIDINGER, ENGINEER, AUGSBURG, 
(For Description, see Page 10.) 






























































RX’ 3% 
Re SSSsnv 



































~ 
ie, 





























Wp étteH 

















JAN. 5, 1883. |] 








G. 





ENGINEERIN 





JOHNSON’S COMPENSATOR 








FOR 











SIGNAL WIRES. 








es eee ene 


7 ee 







































a bo a a wl caren asin ae ae 
@) ae : = " = , 
> r ¢ 721 - =e -- os = Z ij ff 
oJ nn aD A. 
7 serait pa ona wm a aos nae = “ SS 
Fic. 3 SS pane 


HALL’S TY 








ie 


EXE Ww .’ aa 


‘ 
SIGNAL 











JOHNSON’S COMPENSATOR 
WIRES. 

We give above illustrations of an apparatus, invented 
by Mr. Johnson, who formerly represented Messrs. 
Saxby and Farmer inthe north, and is now signal 
engineer to the Lancashire and Yorkshire Railway 
Company, to maintain railway signal wires at a 
uniform length, notwithstanding variation of tempera- 
ture. It is based upon the same principle as the com- 
sensating pendulum, that is, the length that is to be 
iept constant is composed of two different materials, 
one having a high and the other a low co-etticient of 
expansion. These two are so arranged that their ex- 
pansion and contraction take place in opposite direc- 
tions, and consequently if they are properly propor- 
tioned their difference will always remain the same. 
One of the elements of this compound connexion is the 
wire, and the other is a column of glycerine, con- 
tained within a system of tubes, and acting upon 
a plunger, which enters one of the tubes through a 
stuffing-box. Fig. 1 is an elevation of the apparatus, 
Fig. 2 a horizontal central section, and Fig. 
a view of the crosshead. It is composed of three 
tubes, lying in the same horizontal plane, and in 
mutual communication at one end. The central tube 
is shorter than the others, and receives a plunger, 
three-quarters of an inch in diameter, whose free 
end is guided by a crosshead that slides on the outer 
tubes. These tubesform the reservoir forthe liquid, which 
inexpanding forces out the plunger, and in contracting is 
followed by it. The whole system is supported on two 
rollers at cach end, so that it is free to meve back- 
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wards and forwards as the signal is worked. It is 
inserted as a kind of link in the signal wire, the part 
coming from the cabin being attached to the shackle 
C, and the part going to the signal being connected to 
the stirrup D, which passes through guiding holes 
at B, and is fixed by nuts to the crosshead of the 
plunger A. As the temperature rises the wire lengthens, 
but at the same time the glycerine expands and forcing 
out the plunger takes up the slack ; when the tempe- 
rature falls the glycerine contracts and the tightening 
wire carries the plunger back after it. The illustra- 
tion shows the largest size made, which is about § ft. 
in length, and is suitable for the most distant signals. 
Several smaller sizes are manufactured, and inter- 
mediate lengths are accommodated by shortening the 
liquid column by the insertion of a few marbles 
within it. 

The Johnson compensator has been in use for more 
than twelve months at several stations of the Lanca- 


shire and Yorkshire Railway, including Victoria 
Station, Manchester, and Blackburn, Bolton, and 


Newton Heath Junctions. A record of observations at 
the latter place, extending over five months, shows the 
action of the plunger to have been 15}in. between 
10 deg. Fahr. on one day, and 78 deg. on another for 
a wire of 870 yards in length. In no case has a wire been 
broken, or repairs, or additional glycerine been needed. 





HALL’S TYPE-WRITER. 
WE illustrate on the present page, by a perspective 
view and two sections, a new form of type-writer, 
manufactured by the Hall Type-Writer Company, of 





New York. The first point to be noticed in this appa- 
ratus is its small size and compactness, and the next, 
the highly ingenious arrangement of mechanism, by 
which the various stages necessary to produce a printed 
page, are effected. It will be seen from the illustra- 
tions and the following description, that although so 
many distinct operations have to be performed before 
satisfactory type writing can be done, there is nothing 
of a complicated nature in the design, and nothing 
that is likely to get out of order. The machine is 


| enclosed in a box 17 in. long, 7 in. wide, and 3in. 


deep, and as the total weight is only 5} lb., it will be 
seen that itis very portable. The perspective view 


| gives a fair idea of the apparatus, when standing on a 


table, with the box opened, and ready for work. The 
mechanism is carried upon a light bar frame, nickel- 
plated, hinged to the bottom of the box in front, and 


| provided with pivotted bars at the back, the lower 


ends of which fit into serrated catches attached to the 
bottom of the box, so that the frame can be set at any 
convenient angle for working. 

There are two distinct series of motions to be pro- 
vided for ; those affecting the paper, and those required 
for operating the type. The paper receives no lateral 
movement, that being provided for in the type me- 
chanism, but it has to be fed upwards at the end of 
each full or broken line of printing, through a distance 
suitable to preserve the distinctness of the lines. Be- 
tween the end bars of the frames and towards the 
front of the apparatus is a spindle, enlarged for the 
greater part of its length so as to form a roller (4) 
Fig. 2, which is covered with india-rubber, as shown. 
On the left-hand side of the frame this spindle ter- 
minates with a small milled wheel, by which the roller 
can be turned at will. Immediately in front of the 
roller, and embracing it for its whole length, and for 
about one-third of its circumference, is the curved plate 
B, made very thin, nickel-plated, and graduated along 
its upper edge for a purpose to be presently described. 
The lower edge of this curved plate is fastened to the 
bar a, Fig. 2, parallel to and placed below the centre 
of the roller. The paper, which may be of any width 
up to 9 in., is held between the rubber face of 
the roller and the curved plate; the latter can be 
slighty shifted so as to increase or diminish the grip. 
This is effected by a light spring connected with the 
bar a, and the stud and set screw C; by turning 
this latter the bar a, and with it the plate B, may be 
turned slightly round. As soon as the lower edge of 
the sheet of paper is introduced between the curved 
plates and the roller, turning the milled dise W brings 
it forward into the position shown in the drawings, 
and printing may be commenced in any part of the 
sheet. We may assume, however, that it is intended to 
begin at the top left-hand corner, in the usual manner. 
To do this the sheet is fed forward by turning the 
milled dise and roller, till the desired margin is left at 
the top. As soon as one line has been printed, or when- 
ever it is desired to commence a new line, by turning 
the head W a new surface of the paper is presented. 
It is obvious, however, that unless care were taken to 
turn the roller each time through a fixed distance, the 
space would be irregular, and the appearance of the 
work untidy. To secure a uniform feed and there- 
fore regular spacing, the lever L at the left-hand side 
of the machine is introduced. By pressing the thumb- 
piece at the end of L upwards, the roller a is caused to 
move through a certain distance, by the action of a 
spring coiled round the spindle of the roller, and con- 
nected to the lever L, and the angle frame g (Fig. 2). 
Stops above and below, limit the travel of this lever. 
For spaces of varying widths, which may be occasion- 
ally required, the milled dise W might be easily gra- 
duated, and set by means of a fixed pointer. 

We have now,toconsiderthe more complex mechanism 
for producing the printed characters on the paper. As 
the latter does not move laterally, it is evident that the 
forme must have such a motion, that after one letter 
has been printed, the type must travel from left to right 
through a determined space, so as to bring the letters 
successively over an unprinted part of the sheet. As 
every one knows, some letters occupy more space than 
others ; thus, Ii, oceupy less room than Mm, and the 
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difference is greater in small, or ‘‘ lower case” letters, 
than in the capitals. In some type-writers this disparity 
of size is compensated by more or less complicated 
devices. In the Hall machine no attempt is made to 
overcome it, for the eye very rapidly becomes accus- 
tomed to the occasional irregular spacing, and the 
simplicity of the machine is very greatly increased. 
Having impressed one letter, then, on the paper, the 
type traverses towards the right through a fixed dis- 
tance—one-tenth of an inch—and so on till the end of 
the line is reached. The way in which this is accom. 
plished should now be described. The whole of the 
printing mechanism is carried by the carriage A (Fig. 2) 
hinged at the top to the rod R, and resting at the 
bottom on the front bar of the frame. The perspective 
view shows this arrangement clearly, and Fig. 2 indi- 
cates the mechanism; in this figure the carriage 
A is shown raised out of use. The rod R is held 
fast in suitable brackets at the topofthe frame. For 
the whole of its length, excepting a short distance on 
the left, this rod is cut out in circumferential grooves 
soas to forma rack, witha pitch of 10 to the inch. 
The broad hinges attaching the plate A slide freely 
over the rod, but are perfectly well fitted, so that there 
is no shaking, which would interfere with the regularity 
of the printing. Near the top of the carriage and in the 
centre of its width is a small circular box, with teeth 
around its circumference, and containing a coiled 
spring ; the teeth engage in the grooves of the rod R, 
and tend to move the carriage. Suppose that the latter 
has travelled along the bar to the right hand extremity, 
then by pressing a lever, the carriage can be pushed back 
by hand to the left-hand end ; but this operation coils 
up the spring in the box, and secures a sufticient motive 
power to traverse the carriage from left to right for the 
whole length of the machine. It is in this simple way 
that the forward travel is obtained, but it is evident 
that the movement must not only be intermittent, but 
must be normally limited to one tooth of the rack on the 
bar R, equal to one-tenth of an inch, the width of the 
spaces between the printed letters. The device by 
which this is effected is very simple and highly in- 
genious ; itis indicated in the perspective view, but 
requires a separate diagram to make it quite intelligible. 
On the right-hand side of the carriage A, is a flat lever 
nivotted to and near the top of the plate by a pin, the 
ate of which projects. Pinned to this lever, and lying 
close beside it, are two other shorter levers, one of 
which is a spring always tending to open. At their 
upper ends both of these levers have a semicircular 
recess, the diameter of which corresponds with that of 
the groovesin the rack barR. The end of the long lever 
tirst mentioned has also a similar semicircular recess, 
which in its normal position is just clear of the lower 
half of the bar R, the two short levers pinned to it 
engaging in the upper half of one of the grooves; in 
this position the carriage A is held firmly. If the long 
lever is depressed by touching the finger plate S, the 
upper end of the lever is raised, and the semicircular 
recess engages in one of the groovesof R, which locksthe 
carriage ; at the same time the two short levers pinned 
to it, are raised clear of the groove. Now the project- 
ing stud on which the long lever turns, passes through 
a hole in the outer short lever which, as already said, 
is formed of a spring. As these levers are pinned to 
the long lever, it follows that the depression of the 
latter raises the short levers, but the instant that the 
spring lever is clear of the bar R, it flies open, against 
the stop A (Fig. 1). The coiled spring, however, in 
the box on the carriage cannot force the latter forward 
because it is locked by the end of the long lever en- 
gaging in the bar R. As soon as the lever is released, 
however, its end falls clear of the bar, and the coiled 
spring then forces the plate forward through one-tenth 
of an inch, the two short upper levers falling into the 
next groove, and locking the carriage again. The stop 
against which the spring lever presses, and just referred 
to (A, Fig. 1) is adjustable, so that thecarriage can travel 
through two spaces, or not travel at all. The long 
lever, with the finger plate S, is used to produce the 
. spaces between the words ; precisely the same result 
is obtained by depressing the top plate of the carriage, 
to which the system of levers is attached ; this forms 
the spaces between the letters. In this way the 
carriage travels intermittently from right to left of the 
machine, either across the whole width of the paper, or 
for any distance that may be desired. In order to re- 
turn the plate to the left-hand side, all that is necessary 
is to press a thumb-piece on the inner short lever, and 
a similar thumb-piece fast on the carriage ; this raises 
the upper ends of the short levers free of the grooved 
bar, and the carriage is then slid forward, the move- 
ment winding up the coiled spring ; a new line may 
then be commenced, care being taken to feed the 
paper up through one space by lifting the lever L. 

We now come to the printing mechanism, which is 
all contained in the carriage A. This is compound, that 
is, it consists of an upper and lower plate about three- 
eighths of an inch apart ; the lower one is rigid, rest- 
ing on the front bar of the frame, and connected to the 
rod R by brackets, on which it is free to turn, while 
the upper one is also hinged to the rod, as shown in 


plate by springs, two spring latches fixed to the lower 
plate keeping it, however, in position. To the top of 
the upper plate is screwed a rectangular piece of 
ebonite, 3in. long by 2} in. wide, in which are pierced 
seventy-two tapered holes, each hole corresponding to 
a type character. There is also a stud J about the 
middle of the plate and projecting through it on both 
sides. The printing characters are all raised in relief 
on a thin elastic plate of vulcanised rubber about 3 in. 
square, and stiffened around the edges by a light brass 
frame. The arrangement of the letters is such that those 
mostfrequently used may come most easily to hand. The 


of these characters : 


1 2 3 4 5 6 7 8 9 
( h = * woe FT Ge SY 
K B F G@ N ££ AS 
cs € op OO 82 ee woyv 
x UM oS ak a OR OU we eS 
k b € g n 41 a 8 q 
j c d oO 8 h t ww Vv 
x my l - r u >- Zz 


A variety of these formes, which can be fixed with very 
little delay, are manufactured, so that any class of type 
may beemployed. They are attached to an articulated 
frame, shown in Fig. 3, which is a plan of the under 
side of the top plate A. This frame, which constitutes 
a parallel motion, has its fixed points at 16, 16, and 
is free to move in any direction with equal facility, 
and in such a way as to bring a character exactly 
beneath the stud J in the plate A. Fastened to the 
frame carried by the parallel motion is the key P, 
hinged, as shown, by a pin to the plate 1 (Fig. 2), 
going off to the frame just alluded to, and to which 
the forme is attached. At the end of the key Pisa 
nipple i, which fits the holes in the ebonite plates, but 
does not go to the bottom of them. If, then, this 
nipple be placed in the hole belonging to the letter F, 
for example, the movement necessary to bring the 
key to this hole, also by means of the parallel motion, 
brings the letter F on the india-rubber forme, imme- 
diately under the stud J, and immediately over a small 
square hole in the lower plate of the carriage A, through 
which the paper is exposed. Then, if the key P be 
depressed, the upper plate of the carriage A is also 
depressed, and the letter F is brought into contact with 
the paper. The upper surface of the bottom plate of 
the carriage A is covered with an inking pad, and it 
follows that when the top plate is depressed all the 
characters in the forme are brought in contact with the 
inking pad, except F, the ink from which is transferred 
to the paper. The same action of depressing the plate 
sets in action the intermittent feed already described, 
and when the plate rises by the action of the springs 
beneath, the carriage A moves through the tenth of an 
inch, and a blank piece of paper is again exposed 
through the small square opening in the bottom plate 
of the carriage. When the end of a word is reached 
the operator depresses the spacing lever by touching 
the finger-plate S, and the carriage traverses the neces- 
sary distance. The bed on which the paper rests to 
receive the impression is formed of the angle bar g (Fig. 
2), which runs between the end frames immediately 
behind the roller b. 


genious machine remain to be noticed ; the first refers 
to the device for regulating the length of the lines. 
Above and behind the rack bar R, is a square gradu- 
ating rod running from end to end of the type writer. 
On this slide two stops that can be set in any position 
by set screws. The right-hand stop is provided with 
a tail rigid in one direction, but free laterally. On 
the back of the carriage A is a finger, and when this 
comes in contact with the tail just mentioned, the 
latter rises, giving the square bar a partial turn on its 
axis, until the contact ceases by the passage of the 
carriage, when the bar actuated byaspring returnstoits 
normal position, and in doing so strikes a bell, and 
thus notifies that the end of the line is reached, The 
second point refers to the means provided for going 
back to any place on the line to make a correction. 
The square bar just alluded to is graduated, and the 
curved plate clippingthe paper isalso graduated to cor- 
respond, so if that the pointer on the top left-hand 
side of the carriage be set at the same divison as that 
opposite any letter to be corrected, the formeis brought 
back to the exact spot. 

Besides simplicity and cheapness this type-writer 
possesses several good qualities. The work can be 
Inspected at any time by lifting the carriage A.; a 
great variety of characters can be employed, and the 
use of only one key renders the manipulations easily 
and quickly acquired, for a speed of aboutthirty words a 
minute. The workmanship, as is absolutely necessary 
for mechanism of this class, is excellent, and we should 
think that this type-writer will meet with as great 
success in this country as it has done in the United 
States. Machines can be seen at the office of the 
Wanzer Sewing Machine Company, 4, Great Portland- 





the perspective view, and is held up from the bottom 


following diagram shows the extent and arrangement | 


Two more points connected with this extremely in- | 


RIEDINGER’S COMPOUND ENGINE. 

We give this week, on pages 8 and 12, illustra- 
| tions of the large engine exhibited by Herr L. A. 
| Riedinger, of Augsburg, at the Bavarian Exhi- 
| bition held this year at Nuremberg, and mentioned by 
}us ina former issue.* The engine is a compound con- 
|densing engine of the ‘“ Pro. si ” type, very sub- 
| stantially made, being intended to work at a consider- 
|able speed. It has cylinders 12.2 in. and 19.7 in. in 
| diameter and 27.6 in. stroke. At the normal rate of 
94 revolutions per minute this gives a piston speed of 
| 432 ft. per minute. The cylinders are separated, as 
shown in Figs. 1 and 2, page 12, by a cast-iron 
distance piece arranged to give access to the inner 
stufting-boxes, the details being so arranged that both 
pistons can be drawn through the large cylinder when 
the main crosshead is disconnected, Both cylinders are 
jacketted, as is also the intermediate receiver, with 
steam direct from the boiler. 

Each cylinder has four double-beat valves, arranged 
“Sulzer” fashion above and below the main casting. 
| The valve gear (Riedinger’s patent) used for working 
|them is shown in more detail in Fig. 4, page 8. 
| Upon a lay shaft, driven in the ordinary fashion 
| by bevel gearing, are four eccentrics EK, the strap 
}of each of which carries a reversed link C, the 
| motion of which is constrained by the back lever A 
| working on a separate rocking shaft. The valve itself 
|is worked through the rodS, which acts through the 
| buffer P on a swivel box N, pivotted on the valve lever 
|M. This lever does not work on a fixed fulcrum as 
| usual, but for the most part on a kind of round knife- 
edge resting on a curved seat, as shown in Fig. 4. As 
| long as the valve is being opened this acts just as if it 
| were an ordinary pin in the same position, and the 
| same during the greater part of the closure, the valve 
| being then pressed home by the special spring above 
it, the buffer P preventing shock. In order still more 
| certainly to prevent knock or shock at closure, there is 
a guide placed under the valve lever, and so shaped 
|that when the valve is very nearly closed the under 
| side of the lever comes to bear on it, the knife edge 
lifts out of contact, and the actual fulcrum shifts 
forward on the guide until it is almost in line with the 
valve spindle. The effect of this ingenious arrange- 
ment is to reduce the velocity with which the valve 
closes just as it is actually coming on to its seat, and 
so to allow the closure to take place very quietly and 
without noise. 

The actual time of cut-off is determined by the 
position of the end of the link 8 on the link, which is 
in turn fixed by the lever R. In the low-pressure 
cylinder this is regulated by hand, in the high-pressure 
cylinder by the governor gear shown in Figs. 3 and 5, 
The governor is arranged on Hartmann’s patent, and 
may i described as a ‘‘ differential Porter” governor. 
Rotating with the spindle of an ordinary Porter gover- 
nor are a pair of hollow friction cones F and F', which, 
in rising or falling, come into gear with a pair of corre- 
sponding cones, each carrying a small bevel wheel, and 
running loose on the spindle. Either bevel wheel, 
when set in motion by the corresponding friction clutch, 
will drive the intermediate wheel Z, whose spindle is 
screwed, and moves the knee lever B by the nut M, 
and in this way acts at once on the lever R in Fig. 4. 
The friction clutches F and F' are not attached directly 
to the governor sleeve, but are hung by links G (Fig. 1) 
to double levers O, which are pivotted at one end to 
| blocks working in the sleeve, and connected at their 
other or outer ends to the arm B. The action of the 
governor is as follows: Suppose the speed of the 
engine to be increasing, the balls fly outwards, raising 
the sleeve, and therefore the inner ends of the levers O, 
the cone F' is brought into gear, and the wheel Z 
turned so that the nut M moves to the right. This 
moves the long arm of B downwards, which not only 
at once acts on the cut-off, but also brings down the 
outer end of the levers O, so as to throw the clutch 
out of gear again, ready once more to act. The gover- 
nor appeared to be a very delicate one—in fact, it 
showed when we saw it signs of hunting, which could 
no doubt easily be stopped by a dashpot. 

The exhaust valves are worked from the rocking 
lever A by a gear somewhat similar in principle to that 
used for the steam valves. Links T work rocking 
levers U carrying rollers, which lie in contact with the 
shaped surfaces of the valve levers M. 

Fig. 6 shows the arrangement employed for lubricat- 
ing the crank-pin. <A light hollow return crank K 
conveys oil by centrifugal action to the crank-pin, re- 
ceiving it from any suitable arrangement of drop-box 
such as is shown in the figure. 

The air pump (see Figs. 1 and 2) is worked by a large 
eccentric, from the strap of which the feed pump also is 
worked. The framing of the engine is of the Corliss or 
‘* Bayonet” type, very substantially designed. The 
main bearings have double adjustment. The flywheel 
(9 ft. 10in. in diameter) has nine grooves, for rope 
driving ; with the light work required at Nuremberg, 
only four ropes were actually used. 

The engine is said to use under 151b. of steam per 
indicated horse power per hour, but as the particulars 
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* See ENGINEERING, vol. xxxiv., p. 373, 
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of the trial are not given, the statement must of course | 16) a company has been formed, under the auspices of 


be taken for what it is worth. No doubt the engine 
will be a thoroughly economical one, even if it does 
not reach such extreme economy as this. The effective 
horse power under different conditions is stated by the 
maker as follows, a speed of ninety revolutions per 
minute being assumed : 


Pressure in Atmospheres, 





12-fold expansion ... 47 60 72 85 
i “ 60 | 75 90 106 
8, ” 74 82 107 127 


FOREIGN TECHNICAL LITERATURE. 

Dingler’s Polytechuisches Journal (Stuttgart, December 
13) describes a new type of railway wagon, patented 
by Messrs. Greve, of Biebreich. It is so constructed 
that it can either run on wheels in the ordinary way, 
or be used on the water as a lighter, without being un- 
loaded. In the latter case, a number of pontoons are 
attached to either side, a bow and stern piece being 
attached to the ends. On the latter the motor is 
placed. 

In La Nature (Paris, December 16) appears a letter 
from Mons. A. Sebillot, an engineer, complaining that 
the credit of the details of the Tehuantepec Ship 
Railway has been wrongly given to Captain Eads. He 
says that the proposed method of transport is fully 
described in a pamphlet which he published in Paris, 
in 1879. 
practicable one than that of the Panama Canal, and 
that it would be far less costly in money and time. 

The Engineering and Mining Journal (New York, 
December 9) publishes a letter from a correspondent, 
who states that tin has recently been discovered in 
Alabama, under conditions which are likely to render 
its working remunerative. At the present time it is 
being worked near Ashland, Clay County, by Mr. G. 
W. Gesner, who has forty-five stamps going. The ore 
is said to be abundant, and there is plenty of water, 
fuel, and timber in the locality. 

The Bulletin des Adjudications (Paris, December 14) 
quotes from an article in the Stuttgard Gewerbeblatt 
the opinion that if the output of coal in Germany con- 
tinues to increase, as it has done during the past 
twenty years, it is to be feared that the coal measures 
will, before long, be completely exhausted. 


from $5,400,000 tons to 149,300,000 tons, that of Ger- 
many has advanced from 15,200,000 tons to 59,900,000 
tons, a proportionate increase almost equal to that 
of the United States in the same time. 





La Gaceta de la Industria (Barcelona, December 16) 
reports that the coal measures of Seo de Urgel are 
turning out very valuable. The last seam discovered 
is 23 ft. 4in. thick, and is said to be of very good 
quality. A company has been formed for working the 
petroleum and naphtha, which have been discovered 
near Niguenza, in the province of Guadalajara. From 


a well 100 ft. deep, which has already been sunk, a | 
large quantity of the former has been obtained, and | 


proved upon analysis to be of very good quality. 
considered that this industry is capable of great de- 
velopment, and that it will prove of much benefit to 
the country. 

Lieutenant J. E. Algranati, of the Italian Royal 
Navy, contrbutes to the Rivista Marittima (Rome, De- 
cember), an article discussing the present condition of 
the Italian mercantile marine, and the possibility of 
forming out of it an auxiliary naval force, for assistance 
in time of war. He considers that such a force ought 
to be able to undertake blockade running, coast de- 
fence, the protection of commerce, reprisals upon 
the enemy’s commerce, and transport by sea, thus 
setting free the fleet (properly so-called) for the 
larger operations of naval warfare. It would be im- 
possible to build, equip, and maintain in time of 
peace the necessary number of fast small vessels, and 
such assistance ought therefore to be looked for from a 
well organised mercantile marine. At present, however, 
the Italian trading vessels possess none of the necessary 
qualifications. After reviewing the systems adopted 
by the other naval nations of Europe, with especiah 
admiration for the results attained in England, the 
author discusses the recommendations of the commis- 
sion of inquiry which was appointed in Italy to con- 
sider the whole subject, and reported somewhat incon 
clusively. His own conclusion is that (all shipowning 
companies in Italy receiving state assistance), no 
subsidies should in future be given on account of any 
vessel not possessing the necessary qualifications for 
use in time of war, which will not interfere with its 
commercial value. 


According to the Revista Minera (Madrid, December 


He maintains that the project is a far mere | 


Whilst | 


the English output during this period has increased | 


It is | 


| the Bank of Castille, the Credito General de Ferro- 
Carriles, Messrs, Ibarra, of Bilbao, and Messrs. Mur- 
rieta, of London, together with a number of capitalists 
in Madrid, Bilbao, and Barcelona, for the purpose of 
making iron and steel. The company is entitled ‘‘ La 
Sociedad de Altos Hornos y Fabricas de Hierro y 
Acerro de Bilbao,” and has a capital of 25,000,000 
pesetas (1,000,000/.), all of which has already been 
subscribed. It will purchase the works of Messrs. 
Ibarra, at Baracaldo and Guriezo, and will undertake 
the production on a large scale of pigs, manufactured 
iron, steel, railway material, iron bridges, ships, 
machinery, &c. 





The Overland Summary (Calcutta, November 28) 
contains a long description of the opening of the 
Sirhind Canal by the Viceroy on November 24. This 
canal conveys the waters of the Sutlej river to irrigate 
a large territory in the Punjab, lying partly under 
3ritish dominion, and partly under that of various 
native princes. This district possesses an extremely 
fertile soil, and its people are quiet and industrious. 
The canal also forms a barrier against the encroach- 
ments of the sandy desert, which forms the western 
boundary of the Punjab. Its execution has been pro- 
jected ever since the year 1840, but has only now been 
realised. The total length of the Sirhind Canal and 
its branches is 502 miles, as follows: trunk lines, 
37 miles; branches in British territory, 215 miles; 
branches in native territory, 199 miles; navigation 
lines, 51 miles. Up to the present time 177 miles of 
channel have been fitted with locks for boat traffic. 
Sesides these main channels 2000 miles of distri- 
| butary channels have been estimated for. The water 
is ultimately to be supplied to 522,000 acres of British 
|} and 261,000 acres of native territory, more than three- 
| quarters of a million acres in all. The total cost is 
| estimated at 407 lakhs of rupees, of which 278 lakhs 
| will be supplied by the British Government, and 129 
|lakhs by the native states interested, The rulers of 
all of the latter, which lie along the course of the canal 
or its branches, have willingly co-operated in the work ; 
and in spite of the necessary (lifference between English 
and native systems of work and arrangements, no serious 
unpleasantnesses have occurred during the progress of 
the works. A large body of prisoners, varying from 
1400 to 1800, have been employed, and have given 
satisfaction. Water has now been admitted into all 
the channels except two. The Viceroy was met at 
Rupar by a large gathering of the rajahs of the states 
before referred to, and opened one of the head sluices 
with suitable ceremony. Festivities followed, and the 
temporary camp, where all these great personages 
| were domiciled, was illuminated with electricity by 
| the Bombay Electric Light Power Company. 








THE ‘‘GIOVANNI BAUSAN.” 
THE following particulars of this vessel, which has been 
| designed by Mr. George Rendel for the Italian Govern- 
| ment, and is at present in process of construction at the 
| Elswick Works, appear in the December number of the 
| Rivista Marittima: Length over all, 296 ft. ; length be- 
/tween perpendiculars, 276 ft.; beam, 42 ft.; draught 
18 ft. Gin.; displacement, about 3020 tons. The ship 
will have twin screws, driven by two pair of compound 
engines of about 2750 indicated horse power each, making 
| a total of 5500 indicated horse power, imparting to her a 
velocity of about 17 miles an hour, rather more than less. 
She will carry 600 tons of coal, 200 tons of which will be 
supplementary, and are not allowed for in the displace- 
ment given above. With the full supply of coal on board, 
she will be able to travel 5000 miles at a reduced velocity 
of 10 miles per hour. The armament will consist of two 
25-ton breechloading guns, of the new Elswick type, on | 
the “ribbon coil ” system, firing projectiles of 3 cwt. | 
weight, with a charge of 182 Ib. of powder, and considered 
capable of piercing 194 in. of compound armour-plating ; 
six 6-inch breechloaders, new Elswick type, firing pro- 
jectiles of not less than 601b. weight, with charges of not 
less than 25]b. of powder, mounted upon automatic 
Albini carriages, unless some better form shall be dis- | 
covered during the construction of the vessel ; two breech- | 
loading one-pounders, for launches, weighing 375 Ib. 
each; and four mitrailleuses, with their carriages. The 
two large guns will be placed, one at the bow and the 
other at the stern; they will be mounted on carriages 
with pivotted frames, and can be trained so as each to com- 
mand an are of 240 deg. ; they will be worked and loaded 
by means of hydraulic apparatus, placed under cover, be- | 
low the armoured deck, and steel shields, 2in. thick, will 
be erected to shelter the men engaged. The 6-in. guns are | 
provided with a shield fixed to the movable platform, and 
turning with it, and the officers in command will occupy 
a steel turret on the bridge. The engines, boilers, and 
| stores will all lie entirely below the water line, protected 
| by a steel deck. An arrangement of compartments, filled 
| with cork along the water line, will assist flotation. The 
| Ship will have three sets of torpedo-discharging apparatus, 
| one at each side and one in the bows, and she will also be 
| furnished with a very powerful ram. She is to be ready 
for sea in fifteen months from the day when she is put on 
the stocks, and the total cost, imcluding arms and 
ammunition, and all fittings, instruments, and accessories 
usual in a ship of her class, is to amount to only a little 
above four million lire (160,000/.) 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIpPLesBroucH, Wednesday. 
The Cleveland Iron Market.—Like last week the iron 
market was held to-day instead of yesterday. There was 
only a smal] attendance, and next to no business was done. 
It was found that Messrs. Connal and Co., the warrant 
store-keepers, had in stock here 98,607 tons. This shows 
a decrease of 936 tons on last week. In Glasgow they 
hold 607,871 tons. Prices were about the same as they 
were last week, No. 3 Cleveland pig iron being quoted 
43s. per ton sellers and 42s. 9d. buyers. During the year 
the make of pig iron in Cleveland has amounted to about 
2,690,000 tons. Although the Cleveland ironmasters have 
resolved to continue the policy of restriction for three 
months longer, it is believed that the total quantity of 
pig iron which will be made this year will exceed the out- 

put of I882, 


The Manufactured Iron Trade.—Owing to the holidays 
most of the works are still closed. The prospects of the 
trade are fair, and it is hoped will grow better. During 
the past twelve months the total production has been 
about 626,000 tons, the first three months exceeding the 
other quarters. With shipbuilding so brisk the plate 
trade must receive a fair share of prosperity for several 
months. Plates are now quoted 6/. 10s., angles 5/. 15s., 
and bars 6/. per ton less the ordinary discounts. 


Shipbuilding and Engineering.—From time to time we 
have called attention to the great activity in those two 
industries on the northern rivers, and it is not sur- 
prising to find that the tonnage of shipbuilding exceeds 
that of previous years. On the Tyne there have been 
built 132 vessels with an aggregate tonnage of 208,406. 
On the Wear there have been constructed 123 vessels, but 
the total tonnage amounts to 212,464. On the Tees there 
have been 40 ships built, and the tonnage amounts to 
65,048. At Hartlepool there have been 39 vessels 
built, the total tonnage amounting to 68,067. Most of the 
builders have orders on their books which will keep them 
fully going for the whole year. All the engineering 
establishments have been very busy and at present they 
have plenty of work on hand. 


The Steel Trade.—Messrs. Bolchow, Vaughan, and Co. 
are adding two new 15 ton converters to their Eston 
Steel Works and expect soon to be able to produce 7000 
tons of steel per week. Messrs. Jones Brothers of Mid- 
dlesbrough are progressing with their steel plate trade 
and find that it is likely to extend considerably. 

The Coal and Coke Trade.—All kinds of fuel are in fair 
request at prices which have ruled for thelast few weeks. 








MACHINERY REQUIREMENTS OF THE SOUTHERN STATES.— 
There seems to be a pressing want in the Southern States 
for small individual form machines for hand or low horse- 
power, as, for instance, rice hullers, cotton seed cleaners, 
and presses for getting oil, and small circular saws 
and corn shellers, which can be screwed to a bench or 
table. There is no great demand for anything for large 
mills or factories, but for something which every man can 
use at home. 





FIrEsHIRE Export Coat Trape.—There are various 
ports around the Fifeshire seaboard at which coals are 
shipped, but that which far overtops all the rest put 
together is Burntisland. Last year’s shipments at that 
port amounted to 665,214 tons, or an increase of nearly 
40,000 tons in excess of those uf the preceding year. 
During the past six years the growth of the coal shippin 
trade at that port has been enormous. The total shipped 
in the year 1876 was 190,061 tons ; in 1877 it was 230,132 
tons ; in 1878 it was 368,460 tons ; rising in 1879 to 470,636 
tons; then falling a little, the return for 1880 being 
460,664 tons; and that for 1881 being 625,742 tons. A 
number of heavy orders have been secured with French 
firms, and to meet those several steamers are on time 
charters, which will last for another month at least. 


g 


University CoLLece.—On Tuesday evening next at 
six o'clock Professor Alexander B. W. Kennedy will 
commence the first of a series of ten lectures on the 
Strength of Materials. These will be delivered in the 
Engineering Laboratory of University College, and will 
be illustrated by practical demonstrations upon the test- 
ing machines, of which a description may be found on 
page 603 of our last volume. The first lecture will be 
free to the public without fee or introduction, and thus 
an opportunity will be afforded of inspecting the well 
designed apparatus that has been erected at the college 
for the benefit of students. Professor Kennedy has 
chosen the hour of these lectures with special reference to 
the convenience of that large class of young men who are 
engaged during the day, and yet are anxious to avail 
themselves of the engineering educational advantages that 
have sprung up during the last few years. The practical 


| testing of materials with precision is a subject that is not 


popularly understood, for the instruments by which it is 
effected are costly and scarce, consequently many men 
who design large works base their calculations upon 
experimental data obtained by methods of which they 
have but little knowledge. The mental result of a test 
carried out before a man’s eyes is very different from that 
produced by reading a table of figures ; not only does it 
lodge itself in his memory, but it gives him a clearer con- 
ception of the nature and behaviour of the material under 
the effect of strain, and one that will _ specially 
useful should he ever leave the beaten paths of construc- 
tion and engage in works in which he can no longer be 
guided by preeedent. We have no doubt that these 


lectures will be very fully attended by an appreciative 
audience. 
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Tue InstitvTION oF CiviL ENGINEERS.—Ordinary 
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of Mr. Brunlees, F.R.S.E., as President. 

NOTICE. 
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ments on their behalf, but that Mr. Howard Ellis is 
their sole authorised agent for the provinces. 
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entirely withdrawn their support from the French 
periodical known as ‘* L’Ixcentevr,” with which 
they have now no connexion whatever. 
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VACUUM BRAKE EXPERIMENTS. 


THE Westinghouse Brake Company, Limited, 
have lately issued a pamphlet describing a series of 
exact and very interesting experiments which have 
been conducted at their works, to decide certain 
disputed points regarding the performance and 
efticiency of the automatic yacuum brake. The 
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| apparatus selected for examination was the Clayton 
| brake, used by the Midland Railway Company. 
| This brake, as our readers are mostly aware, con- 
| sists essentially of a cylinder 18 in. in diameter 
fixed within and enveloped by a reservoir 24 in. 
in diameter, mounted on trunnions so as to permit 
of a rocking motion. One end of the cylinder 
is open to the reservoir, while the other end 
is closed by a cover, through which the piston 
rod passes. The piston is of considerable length, 
and has formed in its periphery a wide circum- 
ferential groove for the reception of the packing. 
This consists of an india-rubber ring of circular cross- 
section, which, as the piston moves, rolls between 
it and the cylinder wall, travelling at half the speed 
pf the piston. The piston has formed through it three 
holes, of which one—referred to hereafter asthe leak- 
hole—is permanently open, while the two others are 
open when the piston is in its lowest position, but 
are closed by the packing ring after the piston has 
| moved a certain distance on the brake being applied. 
| These latter holes are necessary to afford (when the 
| brakes are ‘‘ off’’) such communication between the 
| upper and lower sides of the piston as will prevent 
ithe brakes from being applied by every small 
fluctuation of pressure in the train pipe, such as 
arises from inequality in the working of the small 
ejector. The piston-rod is not packed where it 
|passes through the cover, but entrance of air 
round the rod is prevented, when the piston is in 





| its lowest position, by contact between the piston | 


| body and a rubber ring on the inside of the cover. 
| The train pipe is connected to the cylinder by : 

|short flexible tube with internal wire coil which 
| enters through the cover, while communication with 
| the reservoir is afforded by the three holes through 
|the piston already mentioned. The vacuum is 
_produced by means of two ejectors, of which 
| one, the larger, is designed to exhaust the air from 


the train pipe, cylinders, and reservoirs, and | 


the other to maintain the vacuum, when 
formed, against leakage. 

In considering the action of the apparatus, let 
us suppose that a train has just been made up for 
la trip. 
at atmospheric pressure, and the pistons stand at 
the bottoms of the cylinders, with the brake blocks 
away from the wheels. As soon as steam is turned 
on to the large ejector, air is drawn out of the train 
pipe, and subsequently from the spaces below and 

the reservoirs above the pistons, the air from each 

| reservoir passing through the three holes provided 
|in its piston. Thus gradually the reservoirs are 
exhausted to the same degree as the train pipe, 
which under favourable conditions may be equal 
to 24in. of mercury. At this point the pressures 
on the two faces of the piston are almost equal, 
the larger ejector is shut off, the small one put 
|in action, and the brakes are ready for appli- 
|eation. To effect this, air is admitted to the 
train pipe, producing consequently an increase 
of pressure under each piston which forces it up- 
wards, carrying the brake blocks up to the wheels 
with a force dependent upon the difference of 
pressures upon the two faces of the piston. 
farther the piston moves the less (for reasons that 
we are about to explain) becomes this difference, 
and, consequently, the brake is most powerful when 
it first puts the shoes into motion, and least powerful 
when they are tight against the wheels. A moment’s 
The capacity of 
| the reservoir and cylinder is some multiple (usually 
| three times) of the capacity of the cylinder below 
| the piston at full stroke, and consequently when the 
piston rises the effective capacity of the reservoir is 
decreased, and thus even if its contents remained 
|the same, the pressure within must be increased. 
| But the moment that air is admitted below each 
piston it commences to flow also into the reservoir 
space above, at first passing through the three holes 
above mentioned, and subsequently—after the 
piston has performed a portion of its stroke—con- 
tinuing to flow through the leak hole which remains 
permanently open. The vacuum above the piston 
thus suffers rapid deterioration, and as a matter of 
fact the brake completely leaks off in two minutes, 
and frequently in much less. Farther, when the 
pistons rise the air in the train pipe must expand 
to fill the vacant space, and hence it follows that in 
two ways the motion of each piston tends to equalise 
the pressures above and below it. The ‘‘ leak- 
hole,” to which reference has been made, is pro- 
vided to overcome the difficulty which would arise 
from the application of the brake each time a 
| carriage had to be disconnected. 


| consideration will make this clear. 





once | 


The whole brake system is filled with air | 


The | 


We have above given such an outline of the con- 
struction of the Clayton brake as will enable those 
of our readers who are not perfectly familiar with 
it to understand the full bearing of the experiments 
we are now about to deal with. We do not propose 
to enter here into any detailed discussion of the vital 
defects of the Clayton brake. These have frequently 
been referred to by us, and are well known. The 
object of the experiments now to be described was 
not to demonstrate certain of these defects, but to 
define them. The questions sought to be answered 
were : 1. To what extent is the vacuum in the reser- 
voir decreased when the piston rises? 2. To what 
extent is the difference of pressures between the two 
faces of the piston diminished when the piston rises ? 
3. What is the maximum brake force corresponding 
to a given vacuum in the receiver? 4. How many 
seconds elapse after the inlet valve on the engine is 
opened before this foree is attained at the various 
parts of the train? 5. How long does it endure, and 
at what rate does it fall away as air passes through 
the leak hole? The trials were made with apparatus 
representing trains of both fifteen and twenty car- 
riages. This consisted of a train pipe of a suitable 
length with fifteen and subsequently twenty reser- 
voirs fixed on it, each having a capacity equivalent to 
the brake cylinder, or to the contents under the 
piston when the brake was full on. A Clayton 
cylinder, having the usual leak hole, was so 
arranged that it could be connected at various 
parts of the train pipe ; its reservoir was provided 
| with a vacuum gauge which showed the pressure 

before, during, and after the stroke, while the 

| piston rod was attached to a recording apparatus 
|for indicating the actual pull exerted, similar to 
that employed by Captain Galton in his experi- 
|ments on the London, Brighton, and South Coast 
Railway. 

The stroke of the Clayton piston may vary from 
33 in. 6} in., according to the wear of the brake 
blocks, pins, &c., and the amount of attention given 
to the taking up of such wear; in the experiments 
under notice it was fixed, except in a few cases, 
at 44 in. The answer to the first question is 
given in the following Table No. I., which shows 
at a glance the reduction that takes place in the 
vacuum owing to the stroke of the piston, both with 
4$in. and 6in. strokes. The results of eight tests 
are given, commencing with a vacuum equal to 
24in. of mercury, and ending with one equal to 
10in., the loss in the former case with a 4} in. 
stroke being 8.3 per cent., and in the latter 70 per 
cent. ; with a 63 in. stroke, these figures rise to 
12.5 and 100 per cent. respectively. 

TaBLeE I. 








Reduced Vacuum owing to Stroke of Piston, at 











Initial 
be era in - 
Inches erce re > re 
ee |4} in. Stroke! Percentage 3 in. stroke) P ne 
24 22 12.5 
22 19 7 20.4 
20 16.5 5 27.5 
18 14 11.5 36.1 
16 11.25 8 50 
14 8.5 5 64.2 
} 12 6 2.5 79.1 
10 8 nil 100 








This shows that even under favourable condi- 
tions a considerable proportion of the power of 
a high initial vacuum, and the whole of that of 
a low initial vacuum, is wasted before the actual 
work of braking the train is commenced. But 
the figures have regard only to one side of the 
piston, and there still remains the opposite face to 
be considered, which is for a time subject to the 
partial vacuum in the train pipe. Table II. gives 
the resultant effective vacuum per square inch on 
| the piston, obtained by subtracting the vacuum on 
one side the piston from that on the other, and 
shows that with the highest practically obtainable 
vacuum, namely, 24in., there is a loss of 30.8 per 
cent., and that with 10 in. the loss is no less than 
85 percent. This is a most miserable result. 


Taste IT.. ; 





Effective Vacuum in 
iches upon piston at Percentage of Loss. 
4} in. stroke. 


Initial Vacuum in lr 
Inches. 











24 16.6 30.8 
22 14 36.3 
20 11.6 42 
18 9.5 47.2 
16 7.0 53.1 
14 5.5 60 
12 3.4 (3.3 
10 1.5 85 
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Not content with determining the variations of 
pressure above recorded the Westinghouse Brake 
Company determined to thoroughly check the con- 


clusion at which these figures .pointed, by directly | 
measuring the pull exerted by the piston rod of the | 
Clayton brake at different points of the stroke and | 
The appa- | 
ratus employed for this purpose was, as we have | 


under different conditions of working. 


already stated, that employed in Captain Galton’s 


researches into the action of continuous brakes | 


carried out on the London, Brighton, and South 
Coast Railway.* 


exerted by a piston rod or other rod attached to the 
instrument. During the experiments with which 
we are now dealing, a large number of diagrams 
were taken with this apparatus, and of those we 
reproduce, on page 17 three, obtained respectively 
from positions of the Clayton brake cylinder 
corresponding to the first, tenth, and twentieth 
vehicles of a train of twenty carriages, in all 
of which the stroke of the piston was 44 in. And 
we further give Table III., which is a trans- 


By means of this apparatus, | 
which was devised by Mr. Westinghouse, a diagram | 
is obtained giving an accurate record of the pull | 


| the Clayton brake cylider were carried out with a 
| Westinghouse brake apparatus, and the results, 
|recorded in the subjoined Table, are of great 


Westinghouse. Clayton. 


3 
43 


on. As 


in Reserv 
Pressure. 
Pounds Pres- 


Initial Vacuum 
full 


| Pressure 


| 
| 
| 
| 





Ib 
80,000 
26,880 
23,750 
20,625 


=> 
roo” 


| 


interest. After what we have already said it will 
be unnecessary to analyse these results in detail, 


Tasie IL].—EXPERIMENTS WITH A TRAIN OF TWENTY CARRIAGES, FITTED WITH THE CLAYTON (MIDLAND) Brake. 


Stroke of piston, 44in. Results taken from the tenth carriage. (To match Diagram No. 2.) 


At Instant of Full Application. 
Initial 


15 Seconds after Full Application. 


30 Seconds after Full Application. 





Pressure | Time re- rae aes dae ? ‘ 
in Pounds quiredto Effective 
perSquare get Brake pressure per 
Inch before full on. Square Inch 
Application. of Brake 

Piston. 


_ Resulting 
Brake 
Block 
Force. 


ing for 
Effective 
Work. 


Brake Block Effective 

Force want- Pressure per 

Square Inch 
of Brake 
Piston. 


Brake Block Effective 
Foroe Pressure per 
wanting for Square Inch 
Effective of Brake 
Work. Piston. 


Brake Block 
if Brake, . Fotee 
Block wanting for 
Force Effective 

F Work. 


Result- 
ing Brake 
Block 
Force. 





Ib. 


seconds 
1 10,604 


> 
2 
2 


1 
1 


lation into figures of the curves in Diagram No. 2. 
The values of the ordinates of the diagrams can be 
read off on three scales, two of which express the 
effective vacuum acting upon each square inch 
of the piston, and the third the amount of brake 
force, which is, of course, a multiple of the former. 
The absciss are graduated in seconds of time, the 
whole length of the diagram representing two 
minutes. The thick line marked ‘‘Theoretical force 
required for express trains” was arrived at from 
the experiments of Captain Galton already referred 
to, and shows the pressure required to put the 
maximum grip upon the wheels that they can 
sustain without skidding. With cylinders of the 
size used in the Clayton brake it would require to 
produce this pressure an effective vacuum of rather 
more than 26 in., one that it is impossible to obtain 
with an ejector unless under exceptionally favour- 
able conditions, or to maintain in a train pipe full 
of couplings. 
diagram corresponding to various initial vacua from 


10 in. to 24 in., the highest, however, only rising just | 


92 


above 17 in., and the lowest not attaining 2 in. 
The effect of the leak hole is very apparent in the 


falling off of the pressure, the braking power totally | 
disappearing under the most favourable circum- | 


stances in one minute and forty seconds. 


The time required to put the Clayton brake fairly | 
in action is, as we have on former occasions pointed | 
out, much greater at the rear end of the train than | 
at the front; in the case of the experiments with | 


which we are now dealing it was found that on first 
carriage the time required was about two seconds 


at all pressures, in the tenth this interval increased | 


to eight or ten seconds, and in the twentieth it 
became still longer. 
upon the diagrams, are possibly in excess of what 


is required in practice, since the diagrams were | 


taken without any auxiliary means of increasing 
the rapidity of the brake’s action, by means of inlet 
valves in the guard vans, and leaking piston rods 
on the brake cylinders. 

The results recorded in Table No. III. are of 
very great importance, and show how seriously 
the action of the Clayton brake is affected by a 
diminution of the working vacuum, and how 
rapidly, even under the most favourable conditions, 
it becomes useless. For the purpose of comparison 
experiments corresponding with those conducted on 


* See ENGINEERING. vol. xxv, p. 469, and vol. xxvi, 
pp. 386, 395, for accounts of Captain Galton’s experiments 
and illustrations of the apparatus employed. 


There are eight curves on each | 


These latter periods, as shown | 


Ib. 
12,853 
9,932 
7,291 


Ib. 
17,147 
20,068 
22,709 
24,158 
26,261 
28,248 
29,533 


30,000 


Ib. 
18,111 
14,606 
11,685 


Ib. 
11,889 





but we may point out that even if the pressure in 
the Westinghouse reservoirs be reduced to 37 Ib. 
per square inch, or half the usual working pressure, 
the brake is still capable of exerting a greater force 
on the brake blocks than the Clayton brake when 
worked with a 10 lb., or say 20 in., vacuum, a 
vacuum rather above the average usually carried. 
When the Clayton brake has leaked off it is, of 
course, impossible to apply it again until the air has 
been exhausted from the train pipe, and also from the 
reservoirs. Experiments have, therefore, been 
made with a view of ascertaining the interval which 
must elapse before a train can again be provided 
with a continuous brake, after the first supply of 
power has been dispersed. The experiment was 
made upon one vehicle only, and to render the cir- 
cumstances as favourable as possible, a vacuum, 
equal to 12 lb. pressure, was maintained in the 
train pipe from the beginning, while the time 
taken to produce the various degrees of vacuum 
above the piston was recorded. Under these cir- 
cumstances the flow of air through the holes in the 
piston was, of course, more rapid than could take 
place in practice, since the time necessary to exhaust 
all the air from the pipe, and from beneath all the 
pistons of a long train, was disregarded. In the 
| following Table the results are shown in figures : 
Time in Seconds, 
5] 
10 
15 
99 
28 
36 
45 
56 
66 
82 


Vacuum in Pounds 
9 


9 
10 
Il 

From this we see that when the brake has leaked 
off it cannot under the most favourable circum- 
stances be effectively applied again in much less 
than a minute, a condition of things which is alone 

| sufficient to utterly condemn it. 

The results of the experiments with which we 
have been dealing are just what we anticipated, 
and bear out our oft-repeated condemnation of the 
automatic vacuum brake. If passengers could 
depend upon the apparatus being always main- 
tained at the highest possible degree of efficiency, 
that is with an initial vacuum of 24 in. always avail- 
able, they would still have grave cause for misgiving 
when they considered that the resulting brake force 
was, at the instant of application, only two-thirds 
of what it should be, and that at the end of fifty 


seconds even this had decre: 


steam, and renders the brakes difficult to manage. 
If an engine-driver applies the brakes as he nears a 
signal, and then, finding the signal suddenly lowered, 
wishes to take them off again, he can only release 
them by producing a higher vacuum in the pipe 
than in the receivers, or by dragging the train 
along until the leak holes have equalised the pres- 
sures. With a long tortuous pipe the former, on 
account of the air friction, is very difficult to ac- 
complish, and often requires an enormous expendi- 
ture of steam, consequently the man finds it more 
convenient to run with a moderate degree of 
vacuum, often lower than 10 in., where the brak- 
ing pressure is insignificant, and it matters com- 
paratively little whether the brake is on or off. 

With all its defects the present form of the Clayton 
brake apparatus is the one arrived at after very con- 
siderable experiment, and its imperfections represent 
a compromise between several evils. The leak hole 
was introduced to facilitate shunting operations, 
and to aid in getting the brakes off, and the sizes 
of the cylinder and reservoir were settled by con- 
siderations of their weight, and of the amount of 
air that could be conveniently exhausted. The 
Clayton brake as it stands may thus be regarded as 
ineapable of material improvement to any appreci- 
able extent, and the fact that it so utterly fails to 
fulfil what have been shown to be the essentials of 
an efticient continuous brake is a thorough condem- 
nation of the system on which it is based. 

The Westinghouse Brake Company deserve great 
credit for the care and completeness with which 
they have carried out the experiments with which 
we have been dealing, and for the free manner in 
which they have thrown open the whole of their 
experimental apparatus to the inspection of railway 
officials, so that the latter might ascertain for thein- 
selves the manner in which the trials were con- 
ducted. It is greatly to be hoped that the results 
of these experiments will open the eyes of railway 
companies to the untrustworthiness of the appa- 
ratus which several of them have selected on account 
of its much vaunted simplicity, while an examina- 
tion of them will show the travelling public what a 
broken reed it is upon which, on certain lines, 
they have to trust for security in these days of 
high speeds and active competition. 


THE WEATHER OF DECEMBER, 1882. 

THE weather of December has exhibited the 
rigors of winter and the gloom of summer, for at 
times it was excessively cold and at times exces- 
sively mild and humid ; indeed the sudden falls 
and rapid rises of temperature were never more 
strikingly contrasted and frequent in a like period. 
Referred to extreme positions of the British Isles, 
to which the Isle of Man is central, the mean pres- 
sure and temperature of the atmosphere, at 8 A.M., 
were as follows: 


| 
| : Mean 
sae Mean | Difference yest | 
Positions. | pressure. | from Normal. — 


| | 


Difference 
from Normal. 





in. deg. 
below 0.13 37 
26 | 44 
225 40 
-20 36 
22 39 


deg. 
North below 4 
South 
West 
East 
Central 


29.58 

29.67 i 
29.58 | 
29.64 | 
29.61 | 


| in. 


The distribution and frequency of rain may 
roughly represented by the following results : 


be 


Difference 


Places. 4 
from Normal, 


| 
| Rainy Days, Amount. 





23 
29 
2 


22 


Sumburgh 
Scilly .. 
Valencia 
Yarmouth 


» 5.03 
below 0.10 
| above 0,60 


| 

| P 
in. 

| above 0.45 

| 

| 


| 
{ 
| 


Atmospheric pressure was below the normal value, 
and temperature also, as much as 4 deg. in the 
north and east. The frequency and amount of 
rain were abnormally large in the south. The 
daily general directions of the winds give a resultant 
from 8.W. by 8., which is more southerly than the 
normal, but the winds were excessively variable, 
and had easting in them on eleven days. Hence 
the excess of rain in the south, and the variability 
of temperature. The highest pressure was 30.3 on 
the 20th, the lowest 28.9 on the 4th. A cyclonic 
disturbance traversed Scotland and the North Sea, 





its centre at some distance from the English coast, 
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between the 3rd and the 6th. This was followed by a{| though very little less than in January, pointing 
period of cold which lasted till the 16th, notwith-| to the end of the year as the period of least range. 
standing that another cyclonic disturbance came up | More heat is lost by terrestrial than is gained by | 


the English Channel on the 7th, planting its centre 
in the Strait of Dover at 8 A.m., the 8th, then ad- 
vanced northward, and was off Scarborough at 
8a.M., the 9th, and at some distance eastward of 
the Firth of Forth at 8 a.m., the 10th. 

On the Gth large quantities of snow fell over 
most parts of Great Britain, with hailstones of 
large size in places, brought by the violent N.E. 
gale. Telegraphs broke down, trains were blocked 
and tramears stopped. In Scotland this snowstorm 
was the severest experienced for many years. A 
continuous fall of snow for twenty-four hours, 
followed by intermittent showers extending over 
several days, covered the streets of Edinburgh to 
the depth of 2 ft. or 3 ft. The suffering occasioned 
by nine days of intense frost made every one thank- 
ful when the thaw came. On the 28th and 29th 
gales passed over Scotland to eastward. 

On the 8th temperature fell to 10 deg. at Nairn, 
and to the same point in central England on the 
12th. On the 15th the minimum temperature was 
10 deg. to 13 deg. over Ireland, while in Scotland 
the unusually low point of 6 deg. was reached, but 
the temperature rose rapidly in the course of the 
day. From the 9th to the 15th the atmospheric pres- 
sure was remarkably uniform and steady. The 
maximum temperature, 54 deg., was registered at 
London on the 28th. The temperature contrasts at 
8 A.M. were very striking; to mention only those 
exceeding 20 deg., on the Ist Scilly 48 deg., Lough- 
borough 25 deg. ; 2nd, Valencia 47 deg., Oxford 
24 deg. ; 8th, Scilly 43 deg., Nairn 10 deg. ; 11th, 


Scilly 44 deg., Oxford 20 deg.; 13th, Prawle 
Point 47 deg., Parsonstown 18 deg.; 14th and 


15th, Scilly 46 deg. and 48 deg., Leith 14 deg. and 
7 deg. ; 26th, Scilly 52deg., Wick 25deg. ; 30th, Scilly 
53 deg., Nairn 31 deg. KRainfalls exceeding 1 in. 
were measured at Roche’s Point on the Ist, and 
at Scilly on the 8th. Lightning and thunder oc- 
curred on the 4th at Jersey, on the 9th at Shields, 
on the 10th at Wick, and aurora at Wick on the 
Ist, and at Oxford on the 1th. 

The days of fine weather varied from 8 in the 
central to 3 in the south district ; and overcast from 
13 in the former to 21 in the latter. The duration 
of bright sunshine for the five weeks ending Jan- 
uary 11, estimated in percentage of its possible 
amount, was 13 for these islands generally, 18 for 
south Ireland, 15 for south and south-west England, 
13 for east England, north Ireland, east and west 
Scotland, 12 for central England, 10 for north-east 
and north-west England, which proves that the 
mild weather was not due to the direct heat of the 
sun. 

The mean temperatures of the air at Greenwich, 
in relation to wind and weather, for December, as 
deduced from thermograms taken at the Royal 
Observatory, during the years 1849-68, are as 
follows: 














Mean Mean Mean 
Conditions, for Warmest Coldest Range. 
Day. Hour. Hour. 
deg. deg deg. 
All weathers 43.4 39.4 4.0 
Wind N... | 387.7 33.7 4.0 
Panes) 36.7 34.3 2.4 
~~ 37.2 3 3.9 
oy ee 41.0 2 5.8 
a 47.9 43.3 4.6 
ows 48.4 43.8 4.6 
ae 45.3 41.1 4.2 
oo dee 40.1 35.9 4.2 
Overcast sky 42.2 39.7 2.5 
Cloudless sky 39.8 31.6 8.2 








The 8S.W. wind is the warmest, the E. coldest, 
and their mean difference of temperature is 11 deg. 
An overcast sky affords on the whole 6 deg. more 
warmth than a cloudless sky, and the mean temper- 
atures for the whole month are about the same as 
for overcast weather, showing how completely the 
winter cold is mitigated by the prevalent S.W. 
winds. Clear days are not so warm as overcast, 
though starlight nights are 8 deg. colder than 
cloudy nights. It is noticeable that the mean 
temperatures with E. wind correspond closely with 
those for clear weather, though the range is not so 
great with the former as with the latter condition ; 
probably the two together produce the coldest 
weather. The daily range of temperature is less in 
December than in November, being, respectively, 
8 deg. and 12 deg. with clear weather, but only 
2.5 deg. and 3.5 deg. with overcast weather. 
Generally, the mean range is least in this month, 








solar radiation. The winds must prevail from 
between S. and W. for a mild December, when 
they are frequent from N. to E. the month must 
be very cold. 





PRIVATE BILLS FOR SESSION 1883. 

Tue Plymouth and Dartmoor Bill authorises that 
company to make two new lines; the first com- 
mencing by a junction with their existing railway 
at Laira and terminating near the steamboat land- 
ing place at Plymstock ; the second is a spur from | 
No. lin Hooelake Quarry to a point in Clovelly Bay; | 
the other provisions include the distribution of any 
purchase money for the sale and transfer to the 
South-Western Company of a portion of the com- 
pany’s undertaking. 

The Devon and Cornwall Central Company pro- 
mote a Bill called ‘Plymouth and Devonport 
Extension,” which is to be carried out by three 
railways, the first two of which are to connect a 
railway authorised by the company’s Act of 1882, 
with the Friary goods station of the South-Western 
Company at Plymouth ; the third is a junction be- 
tween No. 1 and the South-Western Railway in 
the parish of Stoke Damerel, and the Bill autho- | 
rises running powers over the South-Western line | 
between the point of junction and Devonport | 
Station. 

The Totness, Paignton, and Torquay Direct Com- 
pany apply for an extension of time as to compul- 
sory purchase of land and completion of works. 

The Bill applied for under the title of ‘‘ Bristol 
Port Railway and Pier Company,” is to empower 
all, or some, or one of the debenture holders or 
judgment creditors of that company, or any re- 
ceiver to be appointed by the High Court of 
Justice, to sell the undertaking to the Midland and 
Great Western Companies jointly or separately. The 
short title of the notice calls ic a compulsory 
sale, but faith in the phoenix-like properties of 
public undertakings must be wonderfully strong in 
3ristol, if any of its moneyed inhabitants prefer 
sticking to a rotten concern in the hands of judg- 
ment creditors, to placing that concern under the 
fostering care of two wealthy railway companies, which 
seems to us the only way of accounting for the sale 
being styled compulsory. 

The Stratford-upon-Avon, Towcester, and Midland 
Junction Company seem to think their prospects 
would be bettered if they equipped, improved, and 
laid down additional rails upon the East and West 
Junction line, and fitted it to the accommodation of 
passengers as well as goods and minerals, and ac- 
cordingly apply for power to do so, if the East and 
West Junction Company will not do it themselves— 
then the Stratford Company areto use that railway, 
and having thus improved the value of their own 
undertaking, the Bill they apply for is to provide 
for the sale of the whole concern to the London 
and North-Western and Midland Companies either 
jointly or separately ; the Bill will also direct 
or compel the other companies to forward the 
companies traftic, and the notice hints (perhaps as 
a spur to acquiescence) that it may vary the tolls 
fares, rates, and charges which those companies are 
now authorised to demand. 

The Halesowen Railway Bill is to authorise the 
modification of certain existing agreements between 
that company and the Midland and Great Western 
Companies and to sanction further agreements 
in lieu thereof, also to enable the Company and 
the Midland Company to make arrangements as to 
an exchange station at Northfield. 

The Didcot, Newbury, and Southampton Junction 
Company promote two Bills, one of which relates 
principally to financial matters, including the lessening 
of their present rate of debenture interest, which 
is a healthy sign of existing prosperity ; the Bill is 








also to change the name of the company. The 
other Bill sanctions extensions to Bournemouth 


and Poole which are to be executed in four sections. 
The first two join the authorised railway (No. 1) 
to the Poole and Bournemouth line in the parish 
of Holdenhurst, the third forms a connexion with 
the Southampton and Dorchester at Ringwood, and 
the fourth is at Millbrook, and appears to be a spur 
from the authorised Railway No. 1. to an open point 
in that parish. 

The Swindon, Marlborough, and Andover Bill 
authorises the construction of a railway in the 





parishes of Fawley and Exbury, which is to com- 


mence by a junction with the line No. 1 under the 
Act of 1882, and terminate near the east bank of 
the Darkwater; also the erection of a pier, 470 
yards long, from the termination of the before- 
mentioned authorised railway into the Solent. 
The Bill contains similar provisions to those of 
the Swindon and Cheltenham Extension as to sale, 
lease, or amalgamation of the two companies, which 
looks as though it were a settled affair; but, as 
neither of them is at present what is called a going 
concern, the idea is probably prompted by the adage 
that ‘‘ two heads are better than one.” 

The Swindon and Cheltenham Extension Com- 
pany passed a Bill through the Commons last year, 
granting certain running powers, which Bill did not 
get through the House of Lords. Next session they 


| intend promoting two Bills, one of which comprises 


three new railways and a deviation of part of the 
authorised line. The first railway is an extension 
to Tetbury ; the second continues the line to the 
Stonehouse and Nailsworth branch of the Midland 


| Company at Minchinhampton ; and the third is a 


junction between the old and new numbers one at 
Siddington. The deviation relates to that part of 
the authorised Railway No. 1 which is situate 
between Cirencester and Preston parishes. The 
other provisions include running powers over so 
much of the Midland line as lies between the point 
of junction of No. 2 and Stroud Station, the sale of 
the undertaking to the Swindon, Marlborough, and 
Andover Company, and a change in the name of the 
company. The second Bill is to authorise the 
company to attach a preferential dividend and other 
advantages to a portion of their capital. 

The Banbury and Cheltenham Direct Railway 
Company, as we gather from the notice, was in- 
corporated in 1873. In 1877 it came to Parliament 
again for the, in alas too many cases, inevitable 
extension of time, and having once established 
itself in such cosy quarters for disposing of the 
company’s surplus cash it has lodged in them 
during the Parliamentary session ever since, yet 
not content with having already contributed six Bills 
towards increasing the Consolidated Fund, it is now 
tendering a seventh, the objects of which are to 
make two branch railways or sidings in Bloxham 
parish, and another at Hook Norton. The re- 
maining provisions include extension of time for 
completing authorised lines and monetary matters. 
This apparently ill-fated line furnishes another in- 
stance of the immense advantage gained by taking 
a company out of the hand of a highly respected 
lay chairman, and placing it (as was the case here 
for several years) under professional guidance. 

The Staines and West Drayton proposal consists 
of three railways in the parish of Staines ; the first 
is fromthe company’s line to an open point, the 
second is from a part of No. 1. to the Windsor branch 
of the South-Western Company, and the third is also 
from No. 1. toa point near Pound Mill. The Bill pro- 
vides for working arrangements with the Great 
Western Company only. 

The Freshwater, Yarmouth, and Newport Com- 
pany’s Bill is to authorise an extension railway 
commencing by a junction with the one sanctioned 
by the company’s Act of 1880, and terminating a 
the landward end of Totland Bay Pier, which in- 
volves interference with commonable land, just 
now considered a damaging feature ; the other 
powers of the Bill include the purchase by the 
company of the undertaking of the Totland Bay 
Pier and Hotel Company, Limited. 

The Southsea Railway Bill is to authorise new 
railways and the abandonment of those in hand, 
extension of time for completion of works, and 
revival of powers, and does not strike one as a par- 
ticularly cheerful object to contemplate with retro- 
spective ideas turning in one’s mind as to what 
has happened in other instances. We hasten how- 
ever to explain that there are no special cireum- 
stances within our knowledge which lift this case 
out of the general groove in which many others are 
running. 

The works to be authorised by the Lydd Railway 
Bill consist of a railway commencing in the parish 
of Loose, by a junction with a line authorised by the 
Loose Valley Act, 1877, and terminating by a 
junction with the main line of the South-Eastern 
Company in the parish of Headecorn. The Bill is 
to confer running powers over parts of the South- 
Eastern Railway, and working agreements with 
that company. 

Side by side in the House of Commons last 
session, sometimes with a hop of a week, next 
with a little skip, as though the climax were im- 
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minent, and then with a jump of postponement, two 
Bills, called respectively ‘‘ South-Eastern Railway 
(Channel Tunnel)” and ‘Channel Tunnel Rail- 
way,” endeavoured to make their way towards the 
goal of second reading, and failed to do so. 

This year apparently the same journey is to be 
repeated. We have already commented upon the 
South-Eastern contribution towards it, and now we 
reach the other candidate. The Channel Tunnel 
Company’s notice begins with three railways start- 
ing from the Chatham and Dover line at a point in 
the parish of Ewell, 1020 yards from Kearsney 
Station, in a north-westerly direction, which, 
after forming inter-junctions with each other, and 
terminating at low-water mark, in the parish of 
West Cliffe, 1100 yards south-westward of the 
South Foreland Low Lighthouse. The Bill is to 
empower the company, either alone, or in con- 
junction with any other company, association, 
Government authority, &c., to execute all neces- 
sary works in connexion with the Channel Tunnel, 
and to make the tunnel, or part thereof, and to lay 
down and work a railway through the same; to 
authorise agreements with the South-Eastern and 
Chatham and Dover Companies as to construction, 
use, management, and maintenance of the works. 

The financial provisions are to enable the com- 
pany to apportion the money applied to the con- 
struction of the railways as a separate capital, and 
include a roving power to increase the capital from 
time to time upon terms to be defined by the Act. 
The Bill is to dissolve the limited company, and 
re-incorporate the shareholders into a new com- 
pany, or it will incorporate a new company for the 
purposes of the intended railways, with power to 
co-operate with the limited company. It is also 
to contain powers giving effect to the report of the 
Commissioners for the Channel Tunnel and Rail- 
way appointed by the Governments of Great 
Britain and France in 1876. 

This Bill presents none of the ambitious qualities 
of its co-applicant, and one can easily fancy the 
august promoter of the companion measure looking 
contemptuously askance at what, by the side of his 
own portentous manifesto, must appear a very 
puny affair indeed. In short, to borrow an idea 
from a contemporary, generally happy in such 
phrases, a revolutionary Bill and water. 

The Oxted and Groombridge application is for 
power to construct a connexion between the Brighton 
line and that of the London, Chatham, and Dover, 
the works of which are to be divided into three 
sections ; Nos. 1 and 2 are respectively from points 
on the up and down lines of the railway authorised 
by the Brighton Company’s Croydon, Oxted, and 
East Grinstead line of 1878, to an open terminus 
at Sanderstead, and No. 3 carries the line into the 
Dulwich Station of the Chatham and Dover Com- 
pany; the Bill also contains provisions dealing 
with roads, and is to extend the time for com- 
pulsory purchase of land and completion of railways 
already authorised. 

That exceptionally fortunate company, the Houns- 
low and Metropolitan, is seeking power to make 
three new railways, thus: No. 1 wholly in the 
parish of Heston, commencing by a junction with 


the authorised line and terminating at an open} 
point in High-street, Hounslow ;-No. 2, also in the | 
parish of Heston, is likewise from the authorised | 


ine, and ends by a junction with Railway No. 1; 
line, 1 ends by junction with Railway No. 1 


No. 3 is to be wholly in Ealing, and connects the | 
original line with the Ealing extension of the | 


Metropolitan District Railway, near the northern 
end of the platform of Mill Hill Park Station. 


We have now in the course of our journey up to | 
this point dealt with the indisputably wealthy, the | 
and the | 
struggling companies; we now arrive at another | 
category of applicants, which we will call the | 


respectably well-to-do, the promising 


fledgings, or in sporting parlance, one-year-olds, 
whose Bills, however oddly it may seem, must be 
included among the established companies. 

After the triumph of last session, the Regent’s 
Canal, City and Docks Railway Company might 
feel justified in any amount of expectation at the 
hands of Parliament. 
young company, and although hardly yet out of 
swaddling clothes, assumes the airs of a concern of 
twenty years’ standing. It now presents two sepa- 


rate Bills; the one bearing the lofty title of | 


‘* Various powers,” begins by empowering the 


company to constitute the portions of their autho- | t 
|towarn. It may be employed to give a visual signal, 


rised scheme, numbered 3, 3a, 3b, 3c, 3d, 5e, and 
6, or some of them respectively, a separate under- 
taking, and to define the relative rights of share- 


It is, however, a precocious | 


holders and in such separate undertaking, with 
authority to the Great Northern Company to sub- 
scribe and hold shares therein. The Bill next 
authorises the Midland Company, either separately 
| or jointly with the company, to construct the rail- 
way No. 3a, and is to vest that work either in the 
Midland or the joint companies ; it further enables 
the Great Northern and Midland Companies to 
apply their corporate funds, and raise additional 
capital for the purposes of the Bill ; is to constitute 
the canal portion of the works a separate under- 
taking, and enables the company to guarantee the 
payment of dividend upon that capital out of the 
protits of other parts of their scheme, or to consti- 
tute the canal capital as a rent charge stock ; the 
rest of the notice relates to the amendments of the 
Act of 1882 necessary to give effect to the pro- 
visions of the Bill. 

The second Bill appears to be tendered with a 
view to make assurance doubly sure in relation to 
the canal, but the notice for it seems to be pretty 


which refers to the same matter. 








DUCOUSSO-BREGUET AUTOMATIC 
TRAIN SIGNALLING APPARATUS. 


apparatus exhibited by the Compagnie des Chemins 
de fer du Nord de la France at the Crystal Palace 
of Munich, we have briefly described several types 
of instruments intended to apprise a station-master, 
the keeper of a level crossing, cr other railway 
official, of the near approach of a train. 


—_— 














| 








The apparatus that we are now about to explain 
could not be included under the same head. It 
| does not appear at the Electrical Exhibition at 
| Munich, although it has already been experi- 
| mentally employed by the Compagnie du Nord for 

some months past. It now appears exceedingly 

| probable that it will be detinitely adopted in place 
of existing apparatus, which, although exceedingly 
ingenious, do not so perfectly fulfil the necessary 
conditions of simplicity and certainty in action, as 
will be seen further on. 

The apparatus in question has been invented by 
M. Ducousso, and has been perfected in the well- 
known works of Breguet. We are indebted to the 
kindness of M. Sciama, who has succeeded to the 
post of director upon the premature death of M. 
| Antoine Breguet, for the materials of the following 
| notice. 

Every train-signalling apparatus is composed of 
two parts. The first is placed at a determined 
point of the track, situated at such a distance from 
the spot where the signal is to be received that the 
ofticial will have sufficient time, should it be neces- 
sary, to take the needful steps for the security of 
|the line. That distance is usually two to three 
| kilometres (1.24 to 1.86 miles), which represents at 
least an interval of two minutes between the signal- 
ling of a train and its passage. 

This first part of the apparatus needs to be 
exceedingly simple, and it is above all things 
important that neither the engines nor the trains 
| should have a direct mechanical action upon it, for 
such action is of necessity violent and cannot fail to 
be injurious. The second part of the apparatus is 
placed within sight of the official that it is intended 





or better still an aural one, such as the ringing of a 
_ bell, which is more certain to attract attention, 


much in the same terms as that portion of the other | 


In arecent article, devoted to a rapid survey of | 


1 In the Ducousso apparatus the first part of the 


{system operates under the magnetic influence of 
ithe wheels of the vehicles. This influence results 
from the following arrangement of parts: Opposite 
| the inner face of the rail there is fixed by two bolts 
ja special fishplate, which supports a zine box. 
| Within this box is enclosed a Jamin magnet with 
| twenty-four plates, placed with the rounded end 
| downwards ; below the armatures, which form the 
| poles of this magnet, are two bobbins, each wound 
| with a length of insulated copper wire and repre- 
| senting together a resistance of 7000 ohms. Above 
these bobbins are two shoes of soft iron, whose 
upper surfaces emerge from the box to a distance 
of 6 millimetres (.236 in.) below the level to which 
the bottoms of the flanges of the train tyres extend. 

The box which contains these parts is placed in a 
hole cut in the track, and closed by a plate. It 
is tilled with paraffin to prevent the entrance of 
water and to shield the bobbins against loss of 
current. 

The wire on the bobbins is connected at one 
extremity to the body of the apparatus and through 
lit to the earth. The other extremity, well insu- 
| lated, goes to the line, and thence to the receiving 
instrument. 

igs. 1 and 2 show respectively front and end 
elevations of the above apparatus. <A is the rail, 
B the fish-plate with its two bolts passing through 
the Jamin magnet, DD are the bobbins, whose 
wire is soldered at one end to the box at E, and 
emerges at the other end from the box G H I K at 
F. The action of the apparatus is as follows: 
When a mass of steel, such as the wheels of engines 
| or wagons, passes over the instrument, it exercises, 
|at a certain distance from the poles of the magnet, 
an inductive action which tends to displace them 
and move them backwards. From this there results 
‘avery rapid induction in the bobbins, and the pro- 
duction of a current whose intensity is stronger in 
proportion to the rapidity of the initial action, 
that is to say, to the speed of the train. 

The receiving instrument is formed, in its essen- 
tial part, of a flat magnet, which in front bends 
down into two branches, and thus presents, say, 
one north pole and two south poles. The north 
end is formed with a small recess in which is fixed 
the extremity of a little blade of steel, which is 
| directed perpendicularly to the face of the magnet, 
and stands between the two separated parts of the 
south pole, at an equal distance from each. There 
is thus a north pole at the extremity of this 
blade of steel, which is in equilibrium under the 
equal and opposite actions of the two south poles. 
These latter poles are surrounded, at the lower parts 
of the two branches, by two bobbins upon each 
of which there is wound, in opposite directions, 
a length of insulated copper wire representing 
a resistance of 6000 ohms. One extremity of this 
wire is attached to the line coming from the trans- 
mitter, and the other goes to earth. 

Supposing that, under the influence of the action 
of a train, or of an engine, upon the transmitter, a 
current is just traversing the bobbins of the receiver, 
the magnetic intensity of one of its poles will be 
increased, and that of the other decreased, and the 
spring will be displaced towards that side of the 
magnet that is reinforced. In this lateral move- 
ment the spring acts as the tongue of a relay, 
and closes a local circuit, including a battery and a 
bell, which immediately starts into action. 

Figs. 3 and 4 illustrate the details of the receiver. 
A N is one of the branches of the magnet, fixed 
against the interior surface of the box, which 
encloses the apparatus. S M are two rods forming 
the other branch of the magnet ; C is the flexible 
blade placed between the two separated poles D, and 
B B are the bobbins. The bell and the local circuit 
are not shown, as they are of the usual construction. 
The bell continues to ring until the official returns 
the parts to their former attitudes, by replacing the 
blade in the central position between the two poles 
which have again an equal power. 

From the above description it will be seen that 
the apparatus is exceedingly simple. To insure the 
certainty of its action it is only necessary that the 
signalmen satisfy themselves, from time to time, 
that the bolts of the supporting fish-plate have not 
become loose, as that would increase the distance 
between the tyre of the operating wheel and the 
surface influenced, and would render the influence 
insuflicient for the production of a current. 

In the trials that have been made the passage 
of a train has never failed to produce the desired 
effect. That is not to be wondered at when it is 
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remembered what number of wheels act in succession 
upon the transmitter, and that it is scarcely 
possible but that one, at least, should put it in 
operation. 

In the case of engines traversing the line, how- 
ever, there have been, in the early experiments, a 
certain number of failures. These are explained 
by the movement of the engines, which may, par- 
ticularly on a curve, produce lateral displacement 
of the tyre just at the moment when it passes 
over the transmitter. In that event the distance 
between the two may be so great that the inductive 
influence ceases. This difficulty can only be 
remedied by augmenting the strength of the magnet, 
and thereby extending its field of action. In prac- 
tice failures have disappeared since Jamin magnets 
have been substituted for the solid ones employed 
in the first instance. 

It is now found that the apparatus works with 
absolute certainty. In addition to the Compagnie 
du Nord, the Cies. de Ouest, et de Paris-Lyon- 
Mediterranée have tried it upon their systems, and 
there is good reason to believe that in a short time 
its merits will cause it to be adopted on all the rail- 
ways of the country. 


THE STYRIAN ERZBERG. 

Tuk double page ‘‘ ink-photo ” which we publish 
to-day is one which will not only be interesting to 
those of our readers who had the good fortune to 
visit the Styrian Iron Works last summer, but to all 
who are interested in the history of the materials 
on whose existence our profession depends. The 
‘¢ Noric iron” of Tacitus, Ovid, and Horace ‘was 
made from ore quarried on the face of the Erzberg, 
or in its veighhbourhoed, and continuing since the 









30 





(For Description, see Page 13.) 
fronv 1st. Vehicle 





10 


Diagrams trom 70% Vehicle 



















10 
Vehicle . 


50 Muuite 
from 20% (last) 





40 50 





mute ‘10 20 
times of the Roman occupation and till to-day, the 
mountain has yielded and yields its inexhaustible 
treasure. A fire in Eisenerz in 1618 destroyed un- 
fortunately the documents which then existed, 
carrying back the iron manufacture as far as A.D. 
712, and the documents still in existence do not go 
back farther than the twelfth century, a date which 
—early as it is—is late in the history of the 
Erzberg. 

In our notice of the summer meeting of the Iron 
and Steel Institute we gave so full particulars about 
the Erzberg, that we need not here recapitulate 
them. It will be sufficient to say that for centuries 
the workings on the mountain have been divided 
into two sections, the upper part belonging to the 
Vordernberg ironmasters, the lower to those of 
Eisenerz. The level of the narrow gauge railway, 
which takes the upper ore over the Praebichl to 
Vordernberg is very nearly that of the small level 
shoulder seen on the leit slope of the mountain, 
near where the ‘‘ Berghaus ”’ is barely visible among 
the trees. The Vordernberg ore is brought up to 


| this line by a water lift, and carried round the back 


|of the mountain and over the pass to Vordernberg. 


The Eisenerz ore is brought down the face of the 
mountain, by the inclined plan shown in the draw- 
ing, to the calcining kilns, and thence down to the 
ore reservoirs, or direct to the blast furnaces. 

The nineteen Eisenerz blast furnaces were united 
into the Innesberger Hauptgewerkschaft as long ago 
as 1625, but the wasteful system of isolated working 
existed among the fourteen Vordernberg works until 
so late as 1829, when all but one united their forces, 
this last only joining with the rest in1871. The boun- 
daries between the upper and lower workings were 
regulated carefully in 1873. The lower workings 
are now earried on by the Ovster: Alpine Montan- 
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gesellschaft, who also have some of the workings, 
along with several private owners, whose names 
have been formerly mentioned. The total produc- 
tion of ore from the Erzberg was 126,700 tons in 
1862, 353,940 tons in 1872, and had increased to 
512,000 tons in 1882. 

We are indebted to the courtesy of Herr Anton 
Jugovitz, the chief engineer of the Alpine Montan- 
gesellschaft, for the photograph of the Erzberg 
which we have reproduced to-day, and both to him 
and to Herr Kauth, of Vordernberg, for much in- 
formation—most freely and kindly given—abont 
the works and workings in Styria, of which our 
readers have already had the benefit. 








THE CHEMISTRY OF SECONDARY 
BATTERIES.* 
Soon after the meeting of the British Association 
at Southampton, we gave an abstract of a paper 
read by Dr. Gladstone, before Section A, in which 
the author related his recent researches on the 
chemical reactions in secondary batteries with 
‘special reference to local action. Dr. Gladstone 
had ascertained that the local action which corrodes 
the lead plate supporting the peroxide of lead thus 
impairs the value of the battery, took place during 
the formation of the battery, during the repose and 
during the discharge, and that it therefore becomes 
an important question to determine what modifica- 
tion of the present arrangements would minimise, or 
if possible altogether prevent local action. Dr. 
| Gladstone presumed that the sulphate of lead 
| formed in the secondary batteries could be oxidised 
| as well as reduced, to yield peroxide of lead in the 

former and spongy lead in the latter case, and thus 


* See ENGINEERING, 


vol, xxxiv., page 277. 
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possibility of an oxidation of the sulphate of lead 
was not doubted ; but Sir William Thomson hesi- 
tatingly remarked that he had only been able to 
obtain a very spurious reduction, whilst Professor 
Oliver Lodge had totally failed in realising any 
reduction of the lead sulphate. As the possibility 
of this reduction was one of the fundamental points 
of Dr. Gladstone’s explanations, both he, in con- 
nexion with Mr. A. Tribe, who has always shared 
Dr. Gladstone’s researches in this field, and Pro- 
fessor Lodge, repeated their experiments, and the 
same number of Nature brought communications 
from the two gentlemen, according to which 
both adhered to their former statements and 
opinions. We have mentioned that the question 


had also occupied Sir William Thomson, who, | 


experimenting with two platinum plates coated 
with sulphate of lead, making the one the posi- 
tive, the other the negative electrode, had clearly 
observed the oxidation of the sulphate on the 
former, but only found a doubtful indication of 
a reduction on the latter electrode, though the 
action had been continued for six weeks. In his 
subsequent researches, Dr. Gladstone similarly 


attached 20 grammes of the white sulphate of lead | 


to the negative plate by binding it round tightly 
with parchment paper, and passed a continuous 
current of somewhat under one ampere, through the 
dilute sulphuric acid in which both plates were 
suspended vertically. The greater part of the 
hydrogen generated at the negative plate was 
noticed to escape, but after the lapse of twenty- 
four hours the grey metallic lead became distinctly 
visible through the wet parchment, and at the end 
of ten days the whole of the sulphate, with the 
exception of a few small patches, was found to have 
been reduced to grey spongy metal. To meet any 
objection, Dr. Gladstone convinced himself by 
analysis that the spongy mass was really nothing 
but lead. After this, Dr. Gladstone thinks that 
the reduction of the sulphate of lead must be 
acknowledged as an absolute fact, although it does 
not take place so easily as the oxidation. It is difti- 
cult to harmonise with these observations the report 
of Dr. Lodge, who recommenced his experiments 
with a view to ascertain, not whether the sulphate 
of lead was reduced in bulk by the nascent hydrogen, 
a point on which he had satisfied himself before in 
the negative, but whether any traces of metallic 
lead could be obtained on the negative plate. Dr. 
Lodge immersed platinum electrodes in a paste of 
sulphate of lead, the two electrodes being about 
2in. apart. The paste was, at the suggestion of 
Professor McLeod, obtained by precipitating with 
sulphuric acid dissolved, carbonate of lead, to secure 
a fine state of subdivision. When three Leclanché 
cells were used, the evolution of gas from both 
plates was powerful enough to form a hole round 
each, filled with only turbid liquid; but both 
plates showed a distinct but extremely thin coat- 
ing of peroxide and metallic lead respectively. 
When, to avoid the strong evolution of gas, two 
cells only were used, the growth of peroxide 
was abundant, but the formation of metallic 
lead on the negative plate was even less perceptible 
than before, and it appeared that the metallic lead 
was better deposited from the liquid above the 
paste, than from the paste itself. Still, when elec- 
trolysing a clear solution of sulphate of lead in 
dilute sulphuric acid, the solution being concen- 
trated as much as possible with so insoluble a body 
as sulphate of lead, no effect could be perceived. 
The experiment was then a little modified by dip- 
ping the platinum plates into the clear liquid above 
the paste, barely letting them touch the mass ; 
then the negative plate appeared distinctly black- 
ened, whilst the positive one hardly received any 
deposit of peroxide except along its bottom edge. 
These observations agree with the results ef pre- 
vious experiments of Professor McLeod. The 
possibility of a reduction is evident, but it can be 
of no practical value if the deposit of one week could 
be dissolved in one drop of nitric acid, and if this 
solution gave no more than a faint precipitate with 
sulphuric acid. One might attempt to get over the 
apparent contradiction in these two statements by 
supposing that Dr. Gladstone was more successful 
because he secured a close contact between the elec- 
trode and the sulphate coating, whilst in Dr. Lodge’s 
arrangement, the gas bubbles kept the sulphate par- 
ticles away from the platinum plate. But some of 
Dr. Lodge’s observations do not permit of this inter- 
pretation, and we can hardly assume such condi- 
tions to correspond to these in a secondary hattery 


to re-establish the initial state of the battery. The | in which the supposition of a reduction seems to be 





| almost unavoidable. 
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MR. C. V. WALKER, F.R.S. 

| Iris with great regret that we have to announce 
| the death at Tunbridge Wells, at the age of seventy, 
of Mr. Charles Vincent Walker, F.R.S., the emi- 
nent electrician to the South-Eastern Railway Com- 
pany, which post he had occupied since the year 
1845. He was, we believe, by reason of his old age, 
ithe “father” of the profession of electrical 
|} engineers, although Mr. C. E. P. D. Spagnoletti 
| has held the appointment of electrician to the Great 
| Western Railway Company for a still longer 
| period. 
During the thirty years of his connexion with the 
| South-Eastern Railway, he introduced many im- 
provements in block signalling apparatus as well as 
in systems of intercommunication between pas- 
sengers and guard, and his dial ‘‘ train describer ” 
|is now in use on the South-Eastern and several 
| other lines. 
| The name of Mr. C. V. Walker is, moreover, 
| especially associated with the transmission of time 
signals to a distance from an observatory or central 
station by means of telegraph wires, and it is due 
to Mr. Walker’s energy and interest that the South 
Eastern Railway Company are so intimately asso- 
ciated with the rise and progress of that important 
commercial movement, for in the autumn of 1852 
both London and Dover received time signals com- 
municated direct from the Royal Observatory at 
Greenwich, and shortly after this, the time ball at 
the important shipping station of Deal was esta- 
blished, and thus the errors of chronometers of 
the vessels lyingin the Roads could be determined 
by comparison with a time signal operated direct 
from the Royal Observatory. With these valuable 
contributions to science and to navigation, the name 
of Mr. C. V. Walker must ever be honourably con- 
nected, and he was associated in this work with Mr. 
James Glaisher, F.R.S., at that time the director 
of the Meteorological Departinent at the Greenwich 
Observatory. 

Mr. Walker had been a Fellow of the Royal 
Society for many years, and was a past-president of 
the Society of Telegraph Engineers and of Elec- 
tricians, having held the office of president about 
four years ago. 


| 
| 


AURORAL PHENOMENA. 

M. Monteeny, a Belgian astronomer, has ob- 
served that stars scintillate more during auroras 
than at other times ; and during the recent aurora 
he found that his earlier observations to this effect 
were confirmed. He also discovered that the 
scintillations increase simultaneously with the mag- 
netic perturbations of the magnetograph. While 
upon this subject we may mention that during the 
great aurora and magnetic storm of September 1, 
1859, two English observers saw a bright star issue 
from one of the sun’s spots; and on referring to 
the Kew records it was found that a magnetic per- 
turbation occurred at the same instant. 


Tue Socrety oF TELEGRAPH ENGINEERS. 

The new president of this flourishing society is 
Mr. Willoughby Smith, whose name is inseparably 
connected with the history of the submarine cable, 
and is also well known to science in general by his 
share in the discovery and publication of the fact 
that the electric resistance of selenium is reduced 
under the influence of light, a discovery which has 
led to at least four inventions, namely, the photo- 
phone of Professor Bell, the teleradiophone of M. 
Mercadier, the telephotograph of Mr. Bidwell, and 
the selenium photometer of Messrs. Siemens and 
Halske. The new vice-president of the society is 
Sir C. T. Bright, a gentleman also well known 
through his labours in the field of telegraphy. At 
the recent annual meeting, when these and less 
important changes were made, a paper by Mr. T. J. 
Larkin on ‘‘The Application and Extension of 
Telephonic Communication in Japan” was read by 
the secretary. Mr. Larkin stated that the tele- 
phone is superseding the Morse instrument in Japan 
for railway and police work. The Japanese prefer 
it because it requires no skilled posuere, eae and 
n the 





| communication by it is rapid and complete. 


| chief towns, which are straggling and composed of | 


wooden houses, the telephone is also of great 
i service in case’of fire, and has been the means of 





| Cassilis, 60 miles ; 





saving a vast amount of property and many lives. 
While upon this subject we may mention that the 
Southern New England Telephone Company have 
laid a twenty-one-wire cable across the Thames 
River from Wenthrop Point to Groton, thus con- 
necting the States of Massachusetts, Connecticut, 
and Rhode Island by telephone. The correct time 
every morning is also given by telephone now in 
many of the American exchanges. This is a service 
which might very easily be rendered by our own tele- 
phone companies to their subscribers. 


MANGANESE Bronze. 

The use of this alloy as a material for screw pro- 
peller blades is rapidly extending. The first run 
made by the Alaska between Queenstown and New 
York in less than seven days was immediately after 
her steel blades had been replaced by others of 
manganese bronze. Nearly every clipper ship 
afloat is fitted, or is being fitted, with them ; 
the Gallia, the Orient, the Austral, the Nor- 
mandie, the Stirling Castle, and many other less 
known names, figure in the list issued by the 
Manganese Bronze and Brass Company, Limited, 
together with one or two war vessels belonging 
to our own and other governments. The quali- 
ties that render the metal peculiarly suitable 
for propellers, are its great strength and its 
non-liability to corrosion, Experiments carried 
out at the works of Messrs. Maudslay, Sons, 
and Field show that the bronze has a transverse 
strength about double that of gun-metal, and up to 
the elastic limit, double that of steel. In the tests 
that were made, the steel took a permanent set of 
.O1 in. with a strain of 10 ewt., as against 20 ewt. 
required to give the manganese bronze a similar 
set. In manufacturing steel blades an extra thick- 
ness has to be provided to allow of the rapid pitting 
that takes place on the back, and even with this 
provision the life of the blade rarely exceeds three 
years. But with bronze bladesno suchallowance need 
be made ; they can be cast of the thickness to give 
them the requisite strength, and put in their places 
without undergoing the annealing which often re- 
sults in the distortion of steel blades. As regards 
cost, steel blades can be bought for 50/. to 6O/. 
per ton, while if constructed of bronze their price is 
1251. to 1351, or if allowance be made for the differ- 
ence of weight, about double that of steel. Assum- 
ing the steel blades to require renewal every three 
years, it is calculated that by the time the second 
set are fitted the expense has run up to the price of 
bronze blades, which are stated to be good for the 
life of the vessel, and then to have considerable 
value as old metal. 


Raitways in New Soutu WALtEs. 

It results from an official statement that during 
its last financial year the Government of New 
South Wales opened 274 miles of new railway, viz., 
Wallerawong to Capertee, 23 miles ; Darlington to 
Hay, 69 miles; Tamworth to Mralla, 63 miles ; 
Gunnedah to Narrabri, 56 miles ; Dubbo to Never- 
tire, 63 miles. In addition to these new lines, there 
are at present 442 miles of further lines under con- 
struction in various parts of the colony. It has 
been the policy of successive administrations in New 
South Wales to construct the main lines in the most 
substantial manner; and New South Wales rail- 
ways, up to given points, will bear comparison, for 
construction and equipment, with those of the 
mother country. The great trunk lines of the 
colony, viz., those from Sydney to Bathurst and 
to Goulburn, and from Newcastle to Murrurundi, 
have been constructed with a view to the heavy 
traffic which they will have to bear. Beyond these 
points the railways completed and in progress, while 
still of a very substantial character, are somewhat 
lighter, and the natural features of the country 
through which they pass have enabled the Colonial 
Government to construct them at a considerably 
less cost. A policy of economy in the construction 
of secondary lines, will of course, admit of them 
being extended over a larger area of country. With 
this view, the Colonial Government proposes the 
construction of the following lines, the cost of which 
is not to exceed 3000/. per mile: Great Southern 
Railway—Bungendore to Braidwood, 20 miles ; 
Goulburn to Brookwell, 30 miles; Moss Vale to 
Robertson, 14 miles; Wagga Wagga to Tumber- 
umba, 70 miles; froma point on the Murrumburrah- 
Blayney line to Grenfell, 25 miles. Great Western 
Railway—Dubbo to Coonamble, 90 miles ; Nyngan 
to Cohar, 80 miles ; from near Forbes to Wilcannia, 
280 miles. Great Northern Railway—Scone to 
Glen Innes to Inverell, 35 
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miles. With a view to meet, eventually, the re- 
quirements of settlers who are located in the coast 
districts north of the Hunter, and who suffer con- 
siderable inconvenience from the frequent inter- 
ruptions to which the navigation of most of the 
northern rivers are liable, owing to shifting bars, 
&c., the Colonial Government proposes to make a 
trial survey for a railway from Morpeth to the 
Richmond, crossing the Hunter below the junction 
of the Paterson, and crossing all the intermediate 
rivers in each case where practicable, at or near the 
head of navigation by bridge, floating or otherwise. 
The Colonial Government also proposes an exten- 
sion of the tramway system of the colony in the 
following directions, viz.: From Ashfield to 
Bankstonen, from Paramatta to Castle Hill, from 
Wilson’s Point to the heights of the North Shore, 
from Yass to Yass Railway Station, from Singleton 
to Jerry's Plain, and from Bathurst to Rockley. 

Tue Moscow TRAMWAYS. 

The subjoined tabular statement of the working 
expenses of the Moscow tramways is of interest as 
forming a basis of comparison with those in this 
country. ‘The money values are given both in 
roubles and pounds sterling, the silver rouble, 
equal to 3s. 1}d. English money, being taken as the 
standard, as during the five years upon which the 
results are based, the value of the paper rouble has 
fluctuated considerably. 

Miles. 

19 


Versts. 


Length of tramway 28.20 


Annual number of tramear miles. 
tramear versts 1,617,632 1,072,638 
Annual number of sledge car miles, 


sledge car versts 139,471 92,455 
Mean interval between the tramears 
during traffic (in one direction) 6.22 minutes. 





Expenses : roubles. £ 
Central oftice . 48,145.49 522.7 
Miscellaneous expenses 19,918.65 3,112.3 


Line trattic . $9,586.594 13,997.0 

Repairs and line clean- 
me : 

Stations, stables, and 
car houses 


Repairs of rolling stock 


Total ... 
aa 
Total annual number 
of horse days 255,919 


69,612,034 10,876.9 
35,965.0 
5,010.9 


230,176.052 
32,070.012 











489,508,832 £76,485.7 





Annual cost of horse 

keeping os ... 171,873.88 268,55-3 
Average daily cost per 

horse ... 2s ie 0.6715 2s. 1.18d. 
Number of sick horse 

ays as ive 
Per centage of s 

10rses 6. ie 


Annual Working Expenses in Roulles per Verst, and Pounds 
por Mile; 


Roubles. £ 
Central office 1701 400.9 
Miscellaneous expenses, 
taxes, insurance, &c.... TO4 166 
Trafic ? 
Management 216 50.8 
Control é a 4a 488 114.6 
Conductors and drivers . 2352 55.4 
Dress for the former and 
repairs of same 109 25.6 
Permanent Way: 
Repairs 903 212.6 
Cleaning 1556 366.4 
Establishments : 
Service (smiths, fitters, 
station masters, &c.)... FOG 119.1 
New horses tS 5 766 180.5 
Food for horses ... 5276 1243.0 
Horse shoeing... - 787 185.0 
Repairs of — establish- 
ments... mK 605 142.5 
Repairs of sledges S 29 6.83 
¥ machinery and 
tools... ee : 3 -708 
Repairs of harness 161 37.9 
Repairs of Rolling Stock : 
Service... : 482 113.5 
Materials ... 640 150.8 
Machinery and tools 11 2.59 


The total annual cost of maintaining a verst of 
the lines is 17,302 roubles (4077/. per mile). 
AUSTRALIA AND MARSEILLES. 

The Messageries Maritimes has just inaugurated 
its regular service from Marseilles to Australia and 
New Caledonia, vid Port Said and Suez, the 
Seychelles, Réunion, the Mauritius, Adelaide, 
Melbourne, Sydney, and Nouméa. The company 
had _ previously accommodated the islands of 
Réunion and the Mauritius by a branch service 
detached at Aden from its China line ; but this 
service was only an affluent of the main line 
and was quite insufficient for the conveyance 
of goods. To revert to the direct service now 


established between Marseilles and Australia, we 











may state that six steamers, each of from 2000 
to 2500 tons burthen, will be employed upon the 
line. The duration of the voyage between Mar- 
seilles and the Mauritius will be reduced to twenty- 
three days, while hitherto it has been twenty-eight 
days. It had been proposed to establish simply 
a transport service between Saigon, Sydney, 
and New Caledonia. The project adopted, how- 
ever, is much to the advantage of Réunion and 
the Mauritius, as it is not only with Marseilles and 
France that the islands will be enabled to extend 
their commercial relations. In future the two 
islands will export their sugar to Australia, 
and they will import articles of food in 
return. The direct service between Réunion, 
the Mauritius, and Australia will create a regular 
current of exchange, and communication between 
Réunion and Sydney will be effected in twenty or 
twenty-onedays. Independently of the advantages 
which the new service will offer for intercolonial 
traftic, it will especially benetit the commerce of 
Marseilles, which has hitherto maintained only 
restricted and irregular relations with the Austra- 
lasian colonies. Some of the principal merchants 
of Marseilles will endeavour to extend their opera- 
tions in the Australian wool trade. The ships 
devoted to the new line will be constructed with 
this object ; they will place a large amount of 
freight room at the disposal of shippers, and they 
will accomplish their voyages between Marseilles 
and Sydney, vid the Mauritius, as promptly as the 
English mails are now conveyed vid Point de 
Galle. The inauguration of the new service has 
been celebrated by a banquet at Marseilles, at which 
a spirited speech was made by the Minister of Posts 
and Telegraphs. Incidentally the ministerobserved 
that in the course of next year Marseilles would be 
united by subterranean cables with Paris, Havre, 
Lille, Bordeaux, and Nancy. 


Cuicaco Exutpirion or Raitway APPLIANCES. 

Under the superintendence and patronage of a 
very influential Board of Commissioners an Exhibi- 
tion of all material and manufactured articles 
coming under the designation of railway appliances, 
is to be held in Chicago next summer. It is the 
expectation of the promoters that it will be very 
successful, as after an extensive canvass, a very 
thorough expression of the sentiment of railway- 
men, inventors, manufacturers, and dealers in rail- 
way appliances, has been obtained, the tone of 
which has been universally in favour of the pro- 
position. The Inter-State Exhibition Buildings, 
located near the business centre of the city, on the 
shore of Lake Michigan, have been secured. These 
are the largest exhibition buildings in the country, 
and are specially adapted to the purpose. The 
main building is 800 ft. long and 200 ft. wide, has 
a capacious gallery one-third of a mile in length, 
and is provided with an abundance of steam power 
for driving machinery. Railway tracks will be laid 
the entire length of the building for the accommo- 
dation of cars and locomotives, and for use in 
making tests. They will be connected to the 
Baltimore and Ohio, Illinois Central, and Michigan 
Central railroads, which run within a few feet of 
the eastern wall of the building. One of the most 
interesting and valuable features of the Exhibition 
will be a series of scientific and practical tests to 
be made by well-known scientists, and carefully 
selected committees in relation to every article and 
material, from which reliable results may be ob- 
tained. An official record of these tests, and of 
the prizes awarded, will be published under the 
directions of the Commissioners. A large guarantee 
fund has been raised in Chicago, sufficient to 
insure the financial stability of the undertaking, 
the proceeds of which are to be devoted to some 
benevolent purpose connected with the railway 
service. The Exhibition will open on or about 
May 31st, and close July 7, 1883. Intending ex- 
hibitors are requested to communicate without 
delay the character and probable amount of their 
goods, the least space that could be used to pro- 
perly present them, and the largest area that could 
be advantageously utilised, if it could be had. In 
reply, they will receive a diagram of the Exhibition 
buildings, showing the amount and character of 
the space to be assigned, together with necessary 
blank forms of application. Exhibitors will be 


required to pay a reasonable fee for themselves, 
and for employés in charge of tl ir stands, and an 
extra sum in each class in wh h they desire to 





The offi :rs are the Hon. 
M. Pullman, | 


compete for a prize. 
Lucius Fairchild, president: 1. 


vive 


it 


Chicago, and Aaron French, Pittsburgh, vice- 
presidents; E. H. Talbott, Chicago, secretary, 
and J. McGregor Adains, Chicago, treasurer. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 16. 

SEVERAL important iron meetings have been held 
during the past few days of an informal character, and 
| several others are announced to be held in New York, 
| Philadelphia, and Pittsburg, to take into consideration 
the Tariff Commissioners’ report, and to decide what 
| action shall be taken upon it. It transpires that the 
| manufacturing interests are discontented at the recom- 
| mendations made, especially as far as they affect the 
| duties on iron and steel, and it is probable that an in- 
| creased effort will be made by some of the manufac- 
| turers at least to induce the trade to make an open 
opposition to the acceptance of the report as submitted, 
or at least to the legislation based upon it. The more 
Conservative sentiment amongst the leading manufac- 
turers is against any opposition of this character, and 
a quiet acceptance will be urged and very probably 
declared as the policy of the iron trade. Very little 
business is being done at this time owing to the closing 
of the season and also to the belief that the present 
influence will still further depress prices, and enable 
consumers to provide for future requirements on better 
| terms. The large transactions heard of relate to steel 
| rails, which cover 50,000 tons at 40 dols. There are 
inquiries in hand for double that quantity, and offers 
for large amounts at 38 dols. to 39 dols. ; while there is 
considerable anxiety among makers to secure trade and 
a vigorous competition going on, it is doubtful whether 
much business will be done below the 40 dols. limit. 
Bessemer pig is under good inquiry from 21.50 dols. 
to 22.50 dols. Importers claim to have inquiries 
for English and Scotch iron in large quantities, 
but few orders have been heard of recently ; old rails 
are very scarce and unchanged. Scrap iron is below, 
owing to the firmness of prices. Merchant bar is 
weak and fluctuating between 2.20 and 2.50. Con- 
struction iron by accounts has no special activity, 
inquiries are in hand relating to possible transactions 
soon after the opening of the new year. 

All the locomotive and bridge works are crowded 
with orders, and no apprehension exists in this quarter 
as to the future of the trade. The Western manufac- 
turers have issued a circular assuring the iron interests 
that there is no occasion for any apprehension as to tlie 
future of demand. 








PHILADELPHIA, December 23. 

The meetings of iron manufacturers were held on 
Wednesday at Pittsburg, and on Thursday in Phila- 
delphia, and were largely attended by the manufac- 
turers of the surrounding sections. The purpose of 
the conferences was to unite upona definite line of 
action in regard to the proposed tariff reductions which 
are much larger than were anticipated by the trade. 
After a very thorough exchange of views, it was finally 
agreed that it would be better to not offer any organised 
opposition to the report of the Tariff Commissioners, 
and to abide by the suggestions and recommendations 
made. This is done with much unwillingness, as the 
policy of reducing duties at this time is considered 
unwise and detrimental to the manufacturing interests 
of the country. Considerable quiet opposition has 
been attempted to the proposed reductions upon the 
part of not only iron manufacturers, but manufacturers 
in several other branches, but the committee at 
Washington has given as little ear as possible to the 
complainants, and apparently decided in advance to 
make short work of the tariff question, and refuse to 
listen to parties interested. There is a much better 
feeling in iron circles, notwithstanding thecontemplated 
reductions in duties. A great deal of inquiry has been 
made fer iron during the first quarter of the year. 
Prices have declined materially all round, and buyers 
are prepared to enter into engagemeuts for three-month 
supplies. Large lots of mill iron have been placed in 
Western Pennsylvania for delivery during the next 
quarter at 2}. Within a few days 5000 tons of iron have 
been placed at 2.35 to 2.40 in Eastern Pennsylvania. 
Large sales of steel rails have been made at 38.50 dols. 
to 40 dols. The decline to these low figures has 
brought in a considerable supply of orders, and it is 
stated that makers will not accept these low 
terms so readily hereafter. Buyers, however, feel 
satistied that they will be able to secure all they want 
at minimum rates during the winter. One or two 
large sales of Bessemer pig have been made at 22.50 
dols. winter delivery at tide water; spiegeleisen, 
34 dols; grey forge, 21 dols.; No. 1, 25 dols. to 
26 dols.; No. 2, 22 dols. As this is the holiday 
season business is inactive, but a very busy season is 
expected in January. Advices from the Western iron 
centres indicate an improving tone. Steel crop ends 
are quoted at 22 dols. to 25 dols. ; old rails, 27 dols., 
for tees ; scrap iron, 26 dols. to 28 dols. Pig iron manu- 
facturers have taken steps to effect a permanent orga- 
nisation. The general outlook is a little more en- 
couraging than a week or two age. 
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THE INDUCTION BALANCE. 


Upon the Electrical Experiments to determine the Location of 
the Bullet in the Body of the late President Garfield ; and 
ripon a successful Form of Induction Balance forthe pain- 
less Detection of Metallic Masses in the Human Body.* 

By ALEXANDER GRAHAM BELL. 

THE subject of my present paper recalls a time of intense 
excitement and painful suspense. The long weary strug- 
gle with the untimely death-wound—the prolonged suf- 
fering borne so bravely and well by the lamented Presi- 
dent Garfield—must still be fresh in every recollection. 
The whole world watched by his bed-side, and hopes and 
fears filled every passing hour. No one could venture to 
predict the end so long as the position of the bullet re- 
mained unknown. The bullet might become safely en- 
cysted, but, on the other hand, recovery might depend 
upon its extraction. The search with knife and probe 
among vital and sensitive tissues could not be otherwise 
than painful and dangerous; and the thought naturally 
arose that science should be able to discover some less 
barbarous method of exploration. 

Among other ideast the thought occurred that the bullet 
might produce some sensible effect in modifying the field of 
induction of a coil brought near the body of the Presi- 
dent, and that the locality of the bullet might thus be 
determined without danger to the patient and without 
pain ; for it is well known that induction can be power- 
fully exerted through the human body without producing 
auy sensation whatever. 

Upon the Balancing of Induction—The influence that is 
exercised upon induction by metallic masses has formed 
the subject of numerous experiments by different investi- 
gators; and the principle of balancing the effects of 
induction on one portion of a circuit by equal and 
opposite effects produced upon another portion has been 
utilised in nearly all such investigations. 

The earliest form of induction balance for this purpose 
appears to have been devised in Germany by Prof. Dove, 
about the year 1841, and a good description of it in the 
English language may be found in De la Rive’s ‘‘ Trea- 
tise on Electricity” (1853 edition, vol. i., pp. 418—433).§ 

Another and superior arrangement for the same pur- 
pose is the well-known induction balance of Prof. D, E. 
Hughes. 

The static induction balance of J. E. H. Gordon® 
though primarily intended for experiments upon specific 
inductive capacity, might also, perhaps, be employed in 
the same class of investigations. 

My own attention was directed to the balancing of in- 
duction a number of years ago by the disturbing noises 
produced in the telephone by the operation of telegraphic 
instruments upon lines running near the telephone con- 
ductor. 

The difficulty was remedied by using two conductors 
instead of one, and by so arranging them with reference 
to the disturbing wires that the currents induced in one 
of the telephone conductors were exactly equal and op- 
posite to those induced in the other. In this way an 
induction balance was produced and a quiet circuit 
secured for telephonic purposes. This method was 
patented in England in November, 1877, and during the 
whole winter of 1877--8 I was engaged in London upon 
experiments relating to the subject. 

n the course of these researches I made frequent use 
of flat spirals of insulated wire, like those employed 
by the late Prof. Henry** in his experiments? upon in- 
duction. 

My method was to pass a rapidly interrupted voltaic 
current through one flat spiral while I examined its 
field of induction by means of another flat spiral con- 
nected with a telephone. The currents induced in the 
latter coil produced a musical tone from the telephone. 

At every point in the field of induction it was found 
that by turning the plane of the exploring coil a position 
of silence could be obtained, and another of maximum 
sound, the two positions makinga right angle with one 
another. 

It was also noticed that when a position df silence was 
established a piece of metal brought within the field of 
induction caused the telephone to sound. This effect was 
most marked when the two flat spirals were in close 
proximity, and were arranged with their planes parallel, 
as shown in Fig. 1. 

When asilver coin, such as a half-crown or florin, was 
passed across the face of the two coils, the silence of the 


telephone was broken three times- The instrument emit- 
ted a musical tone when the metallic disc passed the 
points marked 1, 2, and 3 in the illustration, but the 

* A paper read before the American Association for 
the Advancement of Science, at the Montreal meeting 
A preliminary notice relating to this paper was pub- 
lished in the Comptes Rendus of the pia 4 Academy of 
Sciences, October 24, 1881. 

+ See Appendix, note 1. 

+ Pogg. Ann. vol. liv. pp. 305—335. 

§ A similar apparatus was independently devised in 
America a number of years ago by Prof. Rowland, of Johns 
Hopkins University. It is to be regretted that this dis- 
covery of the fact that he had been anticipated by Dove 
"epee Prof. Rowland from completing and publishing 
1is researches. 

Phil. Mag., July, 1879, vol. ii. p- 50. 

“| Phil. Trans. for 1879, p. 417. 


** Silliman’s Jounal, xxviii, 329 ; xxxviii. 209, xli. 117. 





| of coils, say A B, the balance is disturbed and the tick- 
| ing of the clock is audible at the telephone. The arrange- 





oudest effect was produced when the coin crossed the 
area marked ‘‘ 2,” where the two coils overlapped. 

After my return to America I embodied these and other 
results in a paper ‘‘ Upon New Methods of Exploring tho 
Field of Induction of Flat Spirals,” which was read be- 
— this association at the Saratoga meeting in August, 

79. 

Practical Application.—While brooding over the pro- 
blem of the detection of the bullet in the body of President 
Garfield, these experiments made in England returned 
vividly to my mind. It seemed to me that if the over- 
lapping area “2” of the two coils shown in Fig. 1 could 
be brought over the seat of the bullet without disturbing 
the relative positions of the coils, the telephone would 
probably announce the presence of the bullet by an 
audible sound. ‘ 

A crude experiment was at once made to test the idea. 
A large, single pole electro-magnet (the core of which was 
composed of a bundle of fine iron wires) was used in 
place of coil A (Fiz. 1); and a small coil of fine wire, 
taken from a hand telephone, was arranged a little to 
one side of the pole to represent coil B. The small coil 
being connected with a telephone, a battery current was 
passed through the coil of the electro-magnet, and the 
battery circuit was made and broken by an assistant. 

Under these circumstances a much better balance was 
obtained than could possibly have been anticipated. 
Upon now bringing a leaden bullet near the small coil, a 
distinct ticking sound could be heard from the telephone 
each time the battery circuit was made and broken. 

Being absent from my laboratory, and without facilities 
for proper experiment, I communicated my ideas to Mr. 
Charles Williams, Jun., of Boston, manufacturer of 
electrical and telephonic apparatus, who kindly placed 
the resources of his large establishment at my service ; 
and, at great personal inconvenience, delegated his best 
workmen to attend to my experiments. 

Upon — to devise an appropriate form of 
apparatus for the special purpose in view I saw that there 
were great practical difticultics in the way of utilising the 
arrangement shown in Fig. 1, and it occurred to me that 
the apparatus of Professor Hughes might perhaps be 
employed with more advantage as the basis of my expe- 
riments. In the ordinary form of Hughes’ induction 
balance four coils are used, as shown in Fig. 2. Through 
the agency of a Hughes microphone the ticking of a clock 
is made tocreate an electrical disturbance in the voltaic 
circuit containing the two primary coils A C and a cor- 
responding disturbance is produced by induction in the 
two secondary coils B D connected with the telephone. 
If the connexions are so arranged that the currents in- 
duced in the telephone circuit by the coils A C are in the 
same direction, the ticking of the clock is heard very 
plainly, but if they are in opposite directions no sound 
is perceived, 

In the latter case the action of one primary coil A op- 
poses that of the other, C, and an electrical balance 
results. If now a piece of metal is brought near one pair 

















ments of thecoils A, B, C, D, was the point to be studied, 
the microphone attachment being of no importance in the 
combination; for it is well known that a rheotome to 
break the primary circuit completely at intervals can be 
substituted for the microphone with advantage. 

It seemed to me that two of the coils A B in the 

Hughes induction balance might be attached rigidly to a 
wooden handle, so as to be moved over the seat of the 
bullet without changing their relative positions, and that 
all the adjustments necessary might be made on the other 
pair of coils, which need not be moved from their place, 
and would not therefore be liable to disarrangement. 
a single pair of coils were to be used as in Fig. 1, they 
must be adjustable one upon the other. But if during the 
course of exploration the coil B, Fig. 1, should be moved 
from its proper position even to the extent only of a 
small fraction of a millimetre, the balance would be dis- 
turbed and the exploration might have to be stopped in 
order to adjust the apparatus. These considerations 
led me to the conclusion that some modification of the 
Hughes induction balance was most suitable for my pur- 
pose, and I immediately commenced the construction of 
such an apparatus. 

Suggestions Tested.—Just at this time I learned from the 
newspapers that Professor Simon Newcomb, of Wash- 
ington, had the idea of using a magnetic needle to indi- 
cate by retardation of its rotation the proximity of the 
bullet in the body of the President, and I telegraphed to 
Professor Newcomb the offer of my assistance in carry- 
ing on experiments, knowing the comparative difficulty 
he would experience in having apparatus made in Wash- 
ington. 

vv his suggestion I tested the point whether the rota- 
tion of a leaden di:c and of a leaden bullet underneath a 
delicately suspended magnetic needle would cause a de- 
flection of the needle. 





The disc occasioned a deflection, but the bullet pro- 
duced no sensible effect. I telegraphed the result to Pro- 
fessor Newtomh, and at the same time took occasion to | 


inform him of the hopeful results I had obtained with 
the crudely constructed induction balance referred to 
above. 

I was much gratified by his immediate appreciation of 
the experiment. He telegraphed that he thought an in- 
duction balance promised a much more hopeful solution 
of the problem than his own method, and encouraged me 
in every way to continue my experiments. 

This appreciation determined me to proceed to my labo- 
ratory at Washington, where I was accompanied by Mr, 
Sumner Tainter, who was anxious to assist me in such 
a cause. I learned from Professor Newcomb that Mr. 
George M. Hopkins, of Brooklyn, had independently sug- 
gested the use of Hughes’ induction balance, pe had 
made experiments in Brooklyn, the results of which were 
published in the Vew York Tribune on the 11th of July, 
1881.* Mr. J. Stanley Brown (private secretary of Pre- 
sident Garfield) kindly handed to me the letters he had 
received from Mr. Hopkins,t and also a Hughes induction 
balance like that shown in Fig. 2, which Mr. Hopkins 
had forwarded to the Executive Mansion for trial. 

This apparatus was at once tested in my laboratory, with 
results slightly better than those I had obtained in Boston, 

My Boston apparatus did not give a greater hearing 
distance than 3 cm., whereas with the Hopkins apparatus 
I could distinguish effects at a distance of 3.75 cm. 

Two of Mr. Hopkins’s coils (A B, Fig. 2) were then 
fastened upon a wooden handle to form an exploring 
instrument, and the whole apparatus was arranged for 
immediate use in case of any necessity arising for an 
experiment upon the President. I set myself in communi- 
cation with Mr. Hopkins, and requested his assistance 
and co-operation, and in reply received through Private 
Secretary Brown the following account of further experi- 
ments ; 

“60, Irving Place, Brooklyn, July 16, 1881. 
“Mr. J. Stanley Brown : 

‘** Dear Sir,—I have made two new instruments on plans 
differing from that sent, but they yield no better results. 
The first consisted of two oblong coils arranged at right 
angles to each other, thus; 


Fig rs 
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‘The outer coil being of coarse wire (No. 18) placed in 
the primary circuit, the inner coil being of very tine wire 
(No. 36), and connected with a telephone. The parallel 
currents traversing the wires neutralised each other, and 
no audible effects are perceived in the telephone, but on 
presenting a metallic body to the instrument upon a line 
bisecting the angle between the coils the clicking in the 
telephone is heard. 

‘** This instrument possesses only one advantage over 
that sent, and that is that it requires no adjustment. 

‘* The other instrument consists of two large coils of very 
fine wire (No. 36) placed upon opposite sides of a coil of 
coarse wire (Nv. 16), the fine coil being connected so that 
the induced currents neutralise each other, thus : 


‘*T am sorry to be obliged to say of this as of the other, 
that it is no more sensitive than the one sent. To pro- 
duce the best effects from the instrument which you have 
it will be er to use all the battery power possible 
without burning the coils, and two receiving telephones 
of the best construction must be used. 

‘* As I stated in the first instance, if the ball is more 
than 2in. deep, I think it cannot be located by this means. 

‘Tf larger coils were used the instrument might be 
operative at a greater distance, but the area indicated as 
containing the ball would be so large that the result would 
be indefinite and without value. 

** Hoping that Professor Bell will be able to succeed, I 
remain, Yours very truly, 

**GEO. M. Hopkins.” 

Professor Hughes, of London, England, Professor Trow- 
bridge, of Harvard College, Professor Rowland, of John 
Hopkins University, and other authorities were consulted 
by telegraph as to the best theoretical form of induction 
balance for the purpose required, while empirical experi- 
ments were being carried on under my direction in my 
laboratory at Washington by Mr. Sumner Tainter, in the 
electrical workshop of Davis and Watts, in Baltimore, by 
Mr. J. H. C. Watts, and in the establishment of Mr. 
Charles Williams, Jun., in Boston, by Mr. Thomas A. 
Gleason. ‘To test the influence of size of coil an instru- 
ment was constructed in which the coils were no larger 
than the bullet for which we sought (as had been suggested 
by Professor Newcomb),} and experiments were also made 
with the enormous coils used by the late Professor Henry 
in his researches upon induction, which were kindly lent 
tome fcr the purpose by the Smithsonian Institution, 
but neither the small nor the large coils produced more 
satisfactory results than those we had already obtained. 

To test battery power, twenty enormous Bunsen 
elements, which had formerly been used to light the gas 
at the Capitol, were placed at my disposal by Mr. Rogers, 
electrician of the Capitol, but while great electromotive 
force was evidently of use, we derived no advantage from 
such a battery at this. 


a 





+ Lbid., notes 3 and 4. 


* See Appendix, note 2. 
+ Tbid., note 5, 
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To test the influence of speed of interruption, Mr. 
Marean, superintendent of the Western Union Telegraph 
Company in Washington, kindly lent us an electric motor, 
by means of which we were able, with the aid of a rotat- 
ing commutator, to obtain interruptions of the primary 
circuit of all rates up to 600 interruptions per second, * 
and we found that the more rapid the rate of interruption 
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the more distinct was the sound in the telephone. The 
hearing distance, however, was not proportionately in- 
creased. The automatic interrupter (shown in Fig. 5), 
yielding about 100 interruptions per second, gave as good 
results as any, and was much more convenient. The 
interrupter was therefore afterwards used exclusively in 
our experiments. 

The theoretical form of coil suggested by Professor John’ 
Trowbridget was substantially the same as that proposed 
by Professor Rowland, and is shown in Fig. 6. 

The arrangement was quite sensitive to metal placed in 
the interior of the coil, but the hearing distance for a 
bullet external to the coils was no greater than before.§ 





Professor Hughes proposed to have two flat superposed 
coils wound on a single reel, so that the two coils should 
form a single one as regards their relative distance ; and 
Mr. F. 
New 
by side into a single coil, so that the relative dis- 
tances of the wires from the bullet should be absolutely 
the same. Mr. Chas. 
Bell** proposed to determine the depth of the bullet 
beneath the surface by causing a similar bullet to approach 
the balancing coils until silence was restored; the 
secondary bullet it was presumed would then be at the 
same distance from the balancing coils as the embedded 
bullet from the exploring coils. 

The results of all the experiments so far made were un- 
satisfactory. 

ested, but 4 cm. remained the extreme limit of audibility 
ora bullet like that which had struck the President. 


Even when such a bullet was flattened by being fired | 


against a board, and was presented with its flat side 


towards the coils of the explorer—the most favourable | 


mode of presentation—no better result was obtained. 
Original Experiments.—In the theoretical arrangement 
recommended by Profs. Trowbridge and Rowland (Fig. 6) 
the primary coil A was of smaller diameter than the 
secondary Bb. This had given us no better effects than 
the ordinary form of Hughes’ balance (see Fig. 2) in which 
the two coils A B were of equaldiameter. We then tried 
the effect of making the primary coil A of greater diameter 








than the secondary B (see Fig. 7), and in this case we ap- 
peared to obtain an increase of hearing distance. Five 
centimetres (2 inches) was, however, the utmost limit 
reached, when, on the 19th July, Mr. J. Stanley Brown 
and Dr. Woodward visited my laboratory and witnessed 
some experiments. i 
tecting a bullet held in the mouth by passing the exploring 
coil over the cheek ; and the presence of a flattened bullet 
held in the clenched hand was also readily determined, 
Dr. Bliss, Dr. Reyburn, and Surgeon-General Barnes 
visited the laboratory next day and expressed themselves 





* Mr. Sumner Tainter has since made an apparatus 
operating in a similar manner by means of which he has 
obtained as many as 4000 interruptions of the circuit per 
second. 

+ See Appendix, note 6, t Ibid., note 7. 

§ The balance obtained was not quite perfect, and we 
have since discovered that the insulation of the wires of 
one of the secondary coils was defective. 

|| See Appendix, note 8. “| Ibid., note 9, 

** See Appendix, note 10, 


T. Bickford, Washington correspondent of the | 
York Tribune, suggested winding two wires side | 


E. Buell™ and Dr. Chichester A. | 


I had tried everything that had been sug- | 


No difficulty was experienced in de- | 
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were subsequently repeated in the surgeon’s room at the 
Executive Mansion for the information of Dr. Frank 
Hamilton and Dr. Agnew, who also seemed favourably 
impressed. 

Such opinions from the surgeons in attendance upon 
the President, and the continued interest shown by 
Prof. Newcomb, encouraged me to proceed with the ex- 
periments. * 

It was now determined to test the effect of each convo- 
lution of the primary coil, so as to arrive empirically at 
some idea of the best shape of coil. For this purpose Mr. 
Tainter constructed the instruments shown in Fig. 8. 
Circular grooves were turned in two boards, one of which 
is shown in perspective at A andthe other in section at 
D. An insulated copper wire could. be pressed into any 
of these grooves so as to give the wire an exactly circular 
shape of known diameter, and the two ends were passed 
through an orifice in the back of the board, making con- 
nexion with a similar ring of wire in the other instrument 
as shown. A small secondary coil B of fine wire, which 
could be moved with moderate friction upon the horizontal 
rod,” was connected to another similar coil E, and to a 
telephone ; anda small brass ring C, which could also be 
moved along the horizontal rod, was used instead of a 
bullet to disturb the balance. 

In making an experiment with this apparatus the 
secondary coil B was first placed within the prima 
ring and in the same plane with it, and the balancing coil E 
was adjusted to produce silence. The brass ring C was 
then moved along the horizontal rod until the balance 
was sensibly disturbed and the relative distances of the 
coils and the brass ring were noted. 

Continuing the experiment the coil B was moved a de- 
| termined distance beyond the plane of A, and the balancing 
| coils again adjusted to silence. The brass ring C was 
; once more caused to disturb the balance, and the new 
| hearing distance was noted. The following are the tabu- 
| lated results of a series of experiments made on the 19th 























July, 1881. The battery employed consisted of six bi- 
chromate cells conected in series. 
~ = 
m: ” Distance Between— be a Distance Between— 
a, |— ee ee 
Eee EES 
£252 ABR : BQ AC.| Sia AB. | BC. | AC. 
mm mn. mm. inn. mm. mm, mim. nm, 
0 17 17 0 27 27 
i 14 19 5 20 25 
30 10 13 23 159 10 18 28 
20 9 29 20 17 37 
30 7 37 30 14 44 
50 0 50 50 14 64 
| 0 17 17 0 12 12 
5 19 24 5 18 23 
| 50 10 26 36 206 10 25 35 
20 17 37 20 19 39 
30 14 44 30 22 52 
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| 30 14 44 30 23 53 
| 50 12 62 50 20 70 
| 0 22 22 
| 5 25 30 
| 113 10 27 37 
20 26 46 
| 30 26 56 
§ 7 | 67 
! 


oi 





These figures show that the distance from the primary 
coil A (Fig. 8) at which the influence of the brass ring ¢ 
became perceptible, increased withthe diameter of the pri- 
mary ring, and that the secondary coil B required to 
be projected considerably beyond the plane of the 
primary in order to obtain the maximum effect. 

The conclusion seemed a natural one that the degree of 
projection A B of the secondary coil should proportionally 
increase with the diameter of the primary ring, but the 
tabulated figures did not fully justify the inference. 

The experiments had necessarily occupied a consider- 
able time, and I thought that the difference between the 
results that should have been observed, according to the 
above hypothesis, and those that were actually obtained, 
might have been due to the gradual exhaustion of the 
bichromate battery employed and to its polarisation, 
although every care had been taken to preserve its power 
by removing the carbon and zinc plates from the solution 
excepting when an observation was made. To test 
whether the’ battery exerted any material influence upon 
hearing distance, a further series of experiments was 
made with the same battery. 

It will be seen by reference to the tabulated statement 
shown above that the maximum hearing distance B C had 
been obtained with a primary ring 11.3 cm. in diameter 
when the distance A B between the primary and second- 
ary coils was one centimetre. This arrangement of the 
apparatus was therefore adopted throughout the following 
experiments : 


Hearing Distance. 


Apparatus tried with 1 cell (bichromate 


battery) naa ‘ C, Fig. 8)= 9 mm. 
2. Six cells in series (BC, Fig. 8)=16 mm. 
3. Six cells in multiple are (BC, Fig. 8)= 9 mm. 
4. Six cells in two series of 3 each (BC, Fig-8)=15 mm. 


\ 


Same experiment repeated ... 
Same experiment repeated by 
Mr. Tainter ... if ac 


(BC, Fig. 8)=13.5 mm. 


eS 


(BC, Fig. 8)=12-5 mm. 





* I desire specially to express my gratitude to Dr. 
Frank Hamilton for words of encouragement spoken at a 
— — when sympathy and encouragement were greatly 
needed, 








as very hopefully impressed by the experiments. These | These experiments proved that battery 


ower did exert 
an influence upon hearing distance, and ee that the bat- 
tery in use was gradually deteriorating. 

Tessdeded, therefore, that if the battery power had 
remained constant, the hearing distance might not only 
have been proportional to the diameter of the primary 
ring, but, in order to attain the maximum effect, the pro- 


























| jection of the secondary coil beyond the plane of the 
| primary might also have been found to increase in like 
| proportion. ; 
| This led me to try the effect of a conical primary coil A 
| with the secondary B at its apex, as shown in Fig. 9, but 
| the hearing distance for a bullet was only 3.5 cm. 
Singularly enough Mr. J. H. C. Watts, in Baltimore, 
had independently arrived at a very similar form of coil, 
and with the instrument shown in Fig. 10 he had obtained 



























































at one time a hearing distance of 7.5m. (or 3 inches*), 
but from some cause not ascertained he was unable sub- 
sequently to reproduce the effect. 
he final form of apparatus adopted as the result of the 

above experiments is shown in Fig. 11. With this ar- 
rangement and a battery of six bichromate elements 
freshly set up, we were always sure of a hearing distance 
of atleast 5cm., although after the battery had been in 
use for some time the hearing distance hardly exceeded 

cm. 

The following are the dimensions of the coils A B (Fig. 
11) and their resistance :— 


cm. 
Coil A.—External diameter ... 7 
Internal diameter ... 4.5 
Depth... ics aia aa anal 
Wire used, No. 23 (cotton covered). Resistance, 2 ohms. 
Coil B.—External diameter... 2.3 cm. 
Internal diameter 8 mm. 
8 mm. 


Depth ... Be ae 
Wire used, No. 36 (silk covered). Resistance, 75 ohms. 








* See Appendix, note 11, 
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— face of the coil B projected beyond the face of coil 
A4mm. 

The balancing coils were made as nearly as possible the 
duplicates of A and B. The resistance of the coil of the 
telephone employed was 75 ohms. 

Influence of Battery Power.—The nin. experiments 
were made with this apparatus (Fig. 11) on July 20, 1881, 
to test the influence of eng 4 arrangements upon the 
hearing distance of a leaden bullet. 


I. Series of Experiments with a Bichromate Battery which 
had previously been in use for a few Minutes, 





Hearing Distance of 
Leaden Bullet as 
observed by 





| A. G. Bell. S. Tainter. 
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II. Series of Experiments with a Leclanché Battery of 
Twenty Cells which had been set up for about one Month. 
Jt had been kept normally upon open Circuit, and had 
only been occasionally used. 

Hearing 

Distance. 
cm. 

3.3 
3.6 


Twenty cells in series e Be 
ten series of two each 
five four 4.1 
ele = two ,, a 3.0 
Although the battery appeared to be in good condition, 
a close inspection showed that the connexions were dirty, 
and that one of the zine wires was half broken through. 
The defective cell was now removed from the circuit, 
and the connexions of all the other cells cleansed and 
tightened. 
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III. The following experiments were then made with the 
Leclanché Cells united in series : 


- . Hearing Dis- js 7. Hearing Dis- 
No. of Cells. ‘Gedy No. of Cells. tance. 
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These results are graphically represented in Fig. 12.* 
It will be observed that the hearing distance was car- 
ried nearly one-third as far again as at first, simply by 
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increasing the number of cells employed without any 
other change in the arrangement. It will also be noticed 
that the apparatus requires to be adjusted to complete 
silence in order to obtain the maximum effect. 

As a general result of all our experiments with voltaic 
batteries, we find that it is advisable to use a battery pos- 
sessing great electromotive force and slight internal re- 
sistance, and to connect the cells in series. 

Experiments upon Living Subjects.—On the 22nd of July 
an experiment was made at the request of Dr. Bliss upon 


the person of Lieutenant Simpson, who had carried a | 


bullet in his body for many years. 

When the exploring instrument (Fig. 11) was passed 
over the lieutenant’s back a sonorous spot was found, but 
the indications were too feeble to be implicity relied upont 
Imagination very easily conjures up a feeble sound like 
that observed, but a number of experiments by different 
observers seemed to indicate that in this case there was 
an external cause for the sounds—probably the presence 
of a very deeply-seated bullet. The results of this ex- 
periment were communicated to Dr. Bliss in a letter dated 
July 23, 1881.+ 

On the 25th of July Prof. Rowland visited me at Wash- 
ington, and suggested the use of a condenser in the pri- 
mary circuit. IL had previously discussed this idea with 
Mr. Tainter, but, not having a condenser at hand, we had 
been unable to make any experiment. After our conver- 
sation with Prof. Rowland, however, we were so im- 
pressed by the importance of the point that we obtained 

* Balance not quite perfect. 
+ See Appendix, note 12, 





a condenser next morning, and found it to produce not 
only a different quality of sound when the bullet ap- 
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proached the coils, but also to increase the hearing dis- 
tance of the instrument shown in Fig. 11 at least one 
centimetre. 

On the evening of the same day (July 26th) our ap- 
| paratus was carried to the Executive Mansion, and an 
experiment made upon the person of the President.* 

From some cause then unknown a balance could not be 
obtained, and the results were therefore uncertain and in- 
definite. It was discovered afterwards that a mistake 
had been made in the mode of connecting the condenser. 
The latter should have been connected at E F (Fig. 13) 
whereas it was placed at E G, thus influencing only one, 
instead of both, of the primary coils. 

With the condenser properly arranged experiments 
were tried on July 29 and 30, on three soldiers from the 
Soldiers’ Home, who had been wounded during the 
civil war, namely, John Teahan, Asa Head, and John 
McGill. 

In the case of John Teahan no results were obtained. 
Inthe case of Asa Head, who had a buckshot inthe cheek, 
loud and well-marked sounds were heard in the tele- 
phone: and in the case of John McGill, who was sup- 
posed to carry a bullet in his back, no results were a 
tained. 

Further efforts were then prosecuted for the improve- 
ment of the apparatus. 

(To be continued.) 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Railway Improvements in South Yorkshire District.-— 
The proposed Hull and Lincoln Railway is meeting with 
public approval. This line it is proposed to carry over 
the River Humber by means of a bridge, the span of which 
it is proposed to make 600 ft., so that it may not interfere 
with the navigation of the river. The capital of the com- 
pany is 1,800,000/. in 180,000 shares of 10/. each. The 
maximum number of directors is to be twelve, and the 
minimum seven. The first directors are the Right 
Hon. William John Monson, Baron Monson, Viscount 
Pollington, Sir John Dugdale Astley, Bart., Lieutenant- 
Colonel Gerard Smith, J.P., Henry Briggs, Esq., J.P., 
Alderman George Hodge, Henry Hodge, Esq., Murdoch 
Kelburne King, Esq., M.D., J.P., and Alderman J. G. 
W. Willows. The period given for the completion of 
the work is six years. Running powers are sought over 
various railways, and reciprocal running powers are given 
to several companies. Junctions are made with the Hull 
Dock Company, with the North-Eastern Railway, and 
with the Hull and Barnsley Railway and Dock Company. 
By Clause 64, interest on calls is to be paid out of 
capital. The chief puints of the bridge are as follow: 
all heights being calculated from high-water ordinary 
spring tides, one span of 600 ft., and 90 ft. high; two 
spans of 250 ft., varying from 89 ft. to 86 ft. 6in. high ; 
32 spans of 150 ft., varying from 36 ft. to 46 ft. high. 
The total length of the bridge and approaches will be 
2530 yards, or nearly a mile andahalf. The line runs 
from Hull to Lincoln, by Appleby and_ Kirton, the 
Humber being crossed by the high-level bridge, and there 
is also a branch line to Brigg. 

Staveley Water Works.—The Staveley Water Works Bill 
| fortransferring to the Rural Sanitary Authority of the 
| Chesterfield Union the StaveleyWater Works, and for the 
| dissolution of the Water Works Company, and for other 
| purposes, provides that the amount for the purchase shall 
| be 25,000/. and that the undertaking shall be carried into 
| effect by a deed of transfer ; also for the application of the 
purchase money, and that as soon as the debts and lia- 
| bilities of the company have been paid, and their assets have 
been distributed, and their affairs have been wound up, the 
|company shall be by virtue of this Act dissolved. The 

Sanitary Authority seeks power to borrow 25,000/. 

The Wages of Ironworkers in the South Yorkshire Dis- 
|trict.—All ironworkers here will be governed by the 
| decision of the South Staffordshire Board, and this is 
| looked forward to with interest as affecting the trade of the 
jnew year. At a special meeting of the South Stafford- 
| shire Mill and Forge Wages Board, held on Thursday at 
| Birmingham, under the presidency of the arbitrator 
|(Alderman Avery, ex-mayor), a resolution was carried 
unanimously by the employers’ and operatives’ represen- 
tatives approving of the adoption of the sliding scale. A 
long discussion took place with reference to the basis on 
which the scale should be formed, and the question was 
left to the arbitrator, who will give his decision ina few 
days. 














* See Appendix, note 13, 





NOTES FROM THE SOUTH-WEST. 
Taff Vale Railway.—A liberal reduction of fares and 
tolls came into operation upon the Taff Vale Railway 
January 1, 


Dockyard Changes.—My. Warren, chief constructor at 
Pembroke, is about to succeed Mr. Saunders, chief con- 
structor at Chatham, Mr. Saunders retiring in conse- 
quence of his advancing years, Mr. Shirdee, chief con- 
structor at Devonport, is also about to be superannuated. 


Growth of Cardiff Exports.—In 1840, Cardiff exported 
3651 tons of coal. In 1880, the corresponding exports had 
risen to 5,090,327 tons. The quantity of iron shipped 
from Cardiff in 1840, was 1901 tons; in 1880, the corre- 
sponding shipments were 221,710 tons. 

Shipbuilding at Newport.--Messrs, Morley, Carney, and 
Co., of Newport, have nearly completed their first steamer, 
which will be launched January 11. Two other steamers 
will be immediately laid down, one in the berth at present 
occupied, and the other alongside. It is possible that 
with the extensive facilities existing at these works, trade 
will further improve. The firm is now engaged on the 
steamer Achilles, which was cut down to the water's 
edge, and sustained severe damage in her bow. During 
the 8 year the firm repaired no less than 328 vessels, 
of which number they docked 104. 

Hampshire Railway Schemes. —Meetings have been held 
at Bournemouth to consider the rival schemes projected by 
the London and South-Western Railway Company and 
the Didcot, Newbury, and Southampton Railway Com- 
pany for the extension of their lines in the Bournemouth 
district. The proposed South-Western line from Bourne- 
mouth to Brockenhurst was generally approved, but a 
resolution was passed disapproving of the same company’s 
scheme for a central station at Bournemouth, on the 
ground that it would be injurious to the best interests of 
the town. After both schemes had been fully discussed, 
the following resolution was carried by a large majority : 
‘That this meeting cordially approves of the action of the 
Didcot and Newbury Company, and pledges itself to 
support the scheme through Parliament.” This latter 
scheme comprises a central station in a convenient part of 
the town, known as Dean Park. 

Electric Force in Collieries.—Some experiments in con- 
nexion with the transmission of power by electricity 
have lately been made at the Trafalgar Collieries in the 
Forest of Dean. The electrical arrangements were car- 
ried out by the Pyramid Electric Company, under the 
supervision of Mr. A. le Neve Foster. In this case an 
electric motor is used to drive a pump in the underground 
workings. The pump is employed for cleaning out water 
from some ofthe deep workings. A dynamo machine 
is placed on the surface for generating the current 
for working the motor, and is connected to it by 
wires led down the shaft and along the workings, a dis- 
tance of about 500 yards. 

Cardifi.—The coal trade has exhibited little change. 
Some steam coal is scarcely so firm, but dock screenings 
are still in great request and fetch high prices. Patent 
fuel remains firm and makers continue well supplied 
with orders. Last week’s clearances comprised 90,083 
tons of coal, 2100 tons of iron, and 852 tons of patent 
fuel. The imports comprised 9456 tons of iron ore from 
from Bilbao, and 450 tons from otherjsources. 


Turnabout Boats.—The Admiralty has given an order 
to Mr. J.S. White, of East Cowes, for the supply of six 
of his 55 ft. turnabout boats to the Navy. These small 
craft possess great turning powers, either ahead or astern. 
and have realised a speed of 144 knots per hour on the 
measured mile. 


Newport.—The condition of the coal trade is not un- 
favourable. The iron and steel trades, although not too 
remunerative, are nevertheless likely to be fairly main- 
tained for some time. Last week’s clearances comprised 
22,759 tons of coal. Of iron, &c., two parcels were sent 
away—one of 2200 tons to Ancona, and the other of 300 
tons to Parziba. From Bilbao there arrived 14,647 tons, 
and from other places 5320 tons of iron ore. 


The Aberdare Valley.—The coal trade of this valley 
is in a satisfactory condition. In consequence of a break- 
down of the pumping engine at the Middle Duffryn Col- 
liery on Saturday, part of the underground operations 
will be suspended for at least a week. 


Steel Making in South Wales.—Messrs. Crawshay 
Brothers have determined that their works shall not come 
to a standstill, and that if orders cannot be obtained for 
iron rails, they will put themselves in a position to make 
steel. With this object in view, they have determined to 
put down plant for making Bessemer steel. The orders 
for the plant has been placed with Messrs. Tannett, 
Walker, and Co., of Leeds. The Bessemer blowing 
engines are to be compound and condensing; the centre 
crane is on Messrs. Tannett and Walker’s patent for saving 
water. Improvements have also been introduced into the 
working of the converters in order td insure greater safety. 





THE Brooktyn Bripce.—Among the contracts recently 
awarded by the Brooklyn Bridge trustees, was one for 
finishing the viaduct and stations on the New York end, 
to the Pittsburgh Bridge Company, for 117,000 dols. 


Tue LATE Mr. W. Battey.—We regret to announce the 
death on the 28th ult. of Mr. William Bailey, the senior 
partner in the well-known firm of Bailey and Leetham, 
of Hull and London, and the proprietor of the Humber 
Tron Works and the Vitadel Estate Marine Engineering 
Works and Shipyard, Hull. At_the time of his death, 
which took place at Winstead, Holderness, Yorkshire, 
Mr. Bailey had over 39,000 tons of shipping standing in 
his name as registered owner. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
JANUARY 1, 1883, 


In the Cases of Inventions communicated from Abroad the 
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Names, &c., of the Communicators are given in Italics} 
after the Applicants’ Names. 
| { 
Nos. | | 
i | opMAMES Sc.4 | ABBREVIATED TITLES, &o, 
ates. | | 
———| ! 
"Bis ae Thompson. Thorpe. | Composition of flour, &o, 
H. ne, Totnes, | Improved litter. 
61 167 | Reddie. ” Starr. | Firearms and bayonet attachment. 
a4 Lake, Johnston. ay ee the ends of leather belts, | 
6169 | H. poenets, —~ as | Silica firebricks, &c, 
| Drvies, | lyn ‘Neat, | 
Glamorgan. 
an | jmay. Haskin. | Bar- -rolling mills, 
J. Gresham, Salford. Vacuum brake ap’ 
er. H. _ Knowles, Wood- | Kilns for Durning “ay &e, 
@, Leicester. | 
6173 | 8. poy London. | Manufacture of soap. 
6174 | Morgan-Brown. Door locks. | 
| _ Belzer and Preller. | 
6175 | H. a Worssam, Lon- | Machinery for corking bottles. 
6176 | Haddan. Endemann. | Glucose syrup and grape sugar. 
6177 | Mewburn. Michela. | Tramwa 3, he. - 
6178 | W. Woods and B. R. | Veloci 
| Mills, London. | 
6179 | F.C. Nutter, London. | Box for parcels post, 
6180 | 8. = eo | Paper- — Teor plote specifica- 
| tion 
igi | HLF. ad Brooklyn, | Parallel vises, (Complete specifica- 
DA, | tion 
6182 | Wolff. Moller and | Horseshoe machines. 
Andersen. j 
6183 | Handford. Edison. | Electrical generators and motors, 
6184 | E. 8. Eyland, Bristol. , Obtaining motive power. 
6185 | Clark. La Société | Electric arc lamps. 
Dec.28,|  Solignac et Cie. | 
6186 — — Wolver- | Motive-power engines. 
in. | 
6187 | RB. RB. Handy, London, | Collapsible packing case. 
6188 ea Anthony. | Prin ae &e, 
6189 | J. F. Brown, — | Looms for wi 
6190 | R. Alexander, las: | Machine for ale dough. 
6191 | 8. aackeray, Hudders-| Steam boilers. 
6192 | F. 8. Willoughby, | Machinery for brushing hair. 
Heaton Norris, Lanc. 
6193 | Handford. Edison. | Incandescing electric lamps. 
6194 | J. H. Hannay, London.) Drop-down guns 
6195 | J. R. Wigham, Monks- | | Illumination uy lighthouses, 
town, Dublin. 
6196 | W. Smith, London. _ Insulating conductors. 
6197 | 8. W. Snowden, West | Shoots. 
Hartlepool. 
6198 | W. Hurst, Rochdale. | Covers of carding engin 
6199 | Handford. Edison. | S tlectrical te 
6200 | Lake. Maiche. | Drying stare | 
6201 | Lake, Austrian Che-| Obtaining caidas from vegetable, 
mical & Metallur- | substances. 
gical Products Man- 
—— Associa- 
6202 w,6. ‘Thresher, Wil- Cums apparatus for eultway | 
venicies. 
6203 bat J Jester and | Felt or felted fabrics. 
—. ‘henge. "Walz. Railway velocipedes or hand cars, 
6205 | J. ie. Man- Washing machines. 
chester. 
6206 | Handford. Edison. | Incandescing conductors and moulds | 
for carbonisation of same. i} 
6207 | F. 8. Turner, London. Attaching cuffs, 
6208 | A. Esilman, Manches- ; Bread, &c, 
ter, and H. Esilman,| 
Glasgow. 
6209 be - Cary, Manches- | | Carriage brake blocks, 
6210 mn. Lexow, | Hammer actions for pianofortes. 
6211 | Mewburn. Eryanian, Turning leaves of music, 
& Torossian). 
6212 | T. wae seandll | Manufacture of boots, 
6213 | J. Batty and J. J. | | Match-boxes. 
Long, Ww. 
6214 | W. Watson, | Gas engines. 
6215 | Imray, Bisson. | Rogistering the mileage of vehicles, 
6216 | J. Armer. Dartford, | Tubular F beilers 
6217 | J. omen. Velocipedes, fe. 
entry. 
6218 | J. poten Oldham. | Contealiong electric currents by 
| tches, resistances, & 
6219 | Lake. Dangivillé, | Purifying oil and fatty matters, 
6220 + a. eywood, | Looms for weaving. 
6221 | J. W. Lowe and J. | Connexions for casks, &c. 
West, Southam pto 
6222 | A. Bradshaw, Accring-| | Valves for steam, &c. 
Dec.30 mn, Lanc. | 
6223 x4 Macbeth and R. N. | Spinning machinery. 
Cottrill, Bolton-le- 
Moors, Lanc. 
6224 | A. Freir, Dundee, 8 ng and twisting frames, 
6225 | J. . eee Sunder- ufacture of glass bottles. 
and. 
6226 | T. J. Howell, London. | Galvanic batteries, 
6227 | J. Moore, London. Firegrates. 
6228 | Imray. Ochorowicz. | Telephonic and microphonic trans- 
mitting instruments, 
6229 a” AS & Dyer, Man- | Treatment of ingots of steel, &c. 
6230 ¥, Witerason. Wigan. | Traction engines, 
6231 os aaa Manches- | Steam traps, &c, 

















































































































































































































Nos. NAMES, &o., INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
ra OF APPLICANTS, ABBREVIATED TITLES, &c. COMPLETE SPECIFICATIONS. 
‘| For Particulars see Corresponding Numbers in Lists of 
| Dec. 30) Applications for Patents. 
6232 | H. ae, Westmin- | Treatment of india-rubber, &, 
| 7 ¥, - | , 7 y 
6233 | W. B. Fitch, Deptford. | Lettering articles in glass | No. | Name. No. | Name. No. Name. 
6234 | W. B. Fitch, Deptford. | Furnaces for ae i glass and cru- | 1882 | 1882 | 1882 
cibles therefor. 6180 | Hamilton. | 6181 | Read — 
ps ¥.3. Fitch, Deptford. mee arc a. : : — 
e, Faugier. ture of screws. 
6237 | Lake. ondos. Electric lamps. . NOTICES 70 PROCEED. : , 
| 6238 | Green. Partly Galt | Discharging firearms, &c. 1,—Time for entering Opposition expires Friday, 
pons and Freeman. January 19, 1883, 
| L. oe. London. mbrellas, &c. ~ 
oO | L. M. Casella, London. | Tnticatng am —~ ai pressure |} No. | Name. No. Name. No. | Name. 
6241 | Clark. Dervaux-I bled | The t toggle and in machines to which || 1882 | 1882 1883 | 
| Jan.1) and Schoenberg. | the same may be applied. 4035 | Lloyd. 4098 Fisher and | 5327 | Gill 
i Gnossteoneh. Knowles, — — machines, 4069 | Robinson. Spencer. | 5472 | Hawksworth 
4071 igh. 5 g. 5687 y 
3 | Cheesbrough, Knowles.) Combixation of electrical apparatus|| 4081 Guns t148 De Villiers = "aaa 
| _ and conductors. | (Braun & | 4334 | Russell. | | 5689 | Roberts. 
4 | Cheesbrough. Knowles,| Electric arc lamps. | Stackyleth). | 4335 | Russell. 5309 | Hargreay 
5 | Cheesbrough, Knowles.| Electric arc lamps. 4096 | Lake “1 5975 | Lake ze bin ren ds 
6 Sareirene Knowles.; Incandescent electric lamps. (Téterger). | (Vérat) 5815 Orvis. — 
7 | F. Hoyer, Liverpool. | Feoding paper to printing machines, | — - = 
} c. { 11,—Time for entering Opposition expir 
8 | J. Howden, Glasgow. Greene sapih._aatiee, &e., com- | 4 January 2 23, 1883. pen 
9 | J. Swain, Oldham. Smelting and melting furnaces, i 
10 | J. - Cameron, Lauriston, | Teoycles, &. ms | No Name. No. Name. No. Name. 
j 
11 | EB. J. James, London. | Umbrella furni || 1882 1882 1882 
12 | Haddan. Wellington. Toilet pe y ships. (Com -|| 4104 | Jelf. 4180 Jameson. 4548 | Jenkin. 
| plete specification). 4106 | Claus. 4181 Jameson. 4557 | Lomax. 
13 | Glaser, Calowd: Co, | Cleaning and ting the Albres | 4107 | Claus. 4187 James. 4601 | Lake (Terry). 
| of tow, &c. “ ‘omplete specisica-|| 4108 | Claus. 4194 | King (Davies) 4659 | Young. 
| tion). || 4111 | Lake(Van | 4200 | Kelsey. 4713 | Clark (Foz). 
14 | T. Rowan, Westminster, Secondary batteries. | | _ Choate). 4212 Johnson 4743 | Hancock. 
15 Boult, Roy. | Suspension devices for heavy bells, || 4121 Boult (Hage- (Caron). 4789 | Boult (Kolk, 
16 Edmonson, Halifax.' Calculating machines. i dorn). 4225 | Pitt (Dodge). Gursch, & 
17 mt, Starr & Peyton.| | Electric lighting and power distribu-|| 4122 , Boult 4227 | Clark (Smish | Klemm). 
ting systems. (Complete speciji- | ie —™ = —— 5448 Kidd. 
| cation). i} addan 23 srookes. 5459 | Mackenzie. 
18 | Simon. Hagans, Looamotive engines and permanent || Ht (Munson &] 4274 | Rapp and 5865 Butcher. 
| Munson). Herbst. 5949 | Scott. 
19 P. F. Forest, Paris. Gas motor engines. | 4131 | Clans. 4301 Foot. 6180 | Hamilton. 
20 | Lake. mor 9 | | Manufacture of boots, || 4147  Emmens. 4346 _ Lake (Lacapej 6181 Read. 
21 | J. R. Woodhead, Leeds. | Gas motor engines || 4158 | Lineff. and Co.) 
22| Lloyd Wise, Indicating and recording apparatus, a. 
2 .-. ay ee “| 3 Ls. ublic aie PATENTS SEALED. 
olland, an oading fowling-pieces, I.—Sealed December 29. 
me rtson, London. ij ie 
24 | J. 8. Williams, River- | Generation, sto &e., of electri-|| no. | : ¥ ‘ : 
"ton, WJ., U.8.A a. te rage, tri || No. Name. No. Name. No. Name. 
25 | Lake. Hersee. | ee Rr and brake appa- } 1882 | 1882 1882 
s ee ___Tatus therefor |} 2865 | Bonneville | 3494 | Day 3159 | Von Naw- 
| (Meatyard). (Barker). | rocki 
GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. I pov | ——. — —. 3174 — 
For Particulars, se | 34 nnefin. 355 eauchamp. 7 uer 
ass i Corsages nding Numbers tn Lists of || 3036 | Ayrtonand | 3562 Young. (Cancio). 
Applications for Patents. i} erry. 3568 Goss and 3197 | Mitchell. 
1.—Announced December 29. || 3045 Whitehead. Savage. 3210 | Buckley and 
|| 3065 | Woodrow. 3790 = P Holling- 
| | 3067 | Carr. 3340 | Keymer an worth. 
No. | Name, |No.| Name. | No. Name, || sora | Forster. Theak. | $295 Mitchell 
| 76 < 4 Sw. n 2 x 
1882 1882 | 1882 sn ; wal Swan. — “ee 
5917 | Smith and | 5941 | Pieper 5969 | Hargreaves || 3080 Hopkinson | 4495 | Lake 3312 | Hugon 
Coventry. | (Friederichs and Inglis. and Hopkin-+ am (Lefevre & 
5919 | Haddan 5948 | Hand ~ and | 5971 | Hawgood. son. 4580 Renauz). 
(Scheidecker | _ Wibberley. | 5973 | Ripley. 3095 | Conolly and (Cassel), 3361 | Hughes. 
| and Kohl), | 5945 | Adams. 5977 | Rapieff. Hubert 4590 | Lawsom and [| 3713 , Brewer 
5921 | Dansey and | 5947 | Clarke and | 5979 | Baker. || 3096 | Conolly. Sulman. (Société 
| _ Robinson. | _ Moore. 5981 | Nicholls. |; 3103 | Valon Lake Anonyme 
923 | Johnson 5949 | Scott. 5983 | Brownhill. |, 3113 | Cox (Rairigh). des Ateciers 
(Ammen). ] 5951 | Cole. 5985 | Lloyd- Wise 3114 | Stearn. 4868 | Wilkinson. de Con- 
5925 | Morgan. 5955 | Henderson (Tagell-y- || 3115 | Martin. 4945 | Settle. struclion 
5927 | Glaser . Kelman. Urell and || 3200 | Guerrier. 4949 | Nickels. Mécanique 
(Romer). 5957 | Thomson. Tagell-y- || 3224 | Brandon 3081 | Skelhorn. et d'’Ap- 
5929  Cheswright | 5961 | Anders and Nogues). | (Huré). 3102 Lovering and' pareils 
| (Cheswright {  Henck. 5989 | Abel i, $223 | Wirth Martin. Electri- 
5931 | Cheswright [| 5963 | Wirth (Glaser). \| | (Pulver- 3107 | Cathcart. ques). 
| — | (Limberd |] 5993 Greening & | Jabrik 3110 Brownrigg. {| 4302 Plunkett. 
5935 | & Salim). Greening. || | “Rottweil- | 3123 | Sara. 4452 | Gunn. 
| ; 5965 i 5995 Haddan j | Hamburg).| 3124 | Hastie. 4897 | Smethurst & 
5937 | Lake (Akin). | (Blass). (Tremsal). 3277 | Mills “” | 3130 | Capell. Collins. 
5939 | Clark (Wass, | 5967 Glaser (Abf), | 5997 | Oldershaw. |! (Goudet 4 | 3138 | Hunter. 5047 | Boulton and 
| Stuart,Hen-+ | 6003 Emmens. 1 Durozad). | 3140 | French and Perrett. 
| derson, and | || 3311 Mewburn Monks. 5111 _ Abel 
| Motley). =| (La Société] 3148 | Sachs. (Reuleuz). 
= oa ~ Guillemin | 3153 | Browne. 5153 | Pielsticker. 
H.— Announced January 2 I eeo amped: | HGF | Nowe. | Sua | Aron” 
= || 3313 | Fiel rocki 5197 | Lake 
No. | Name. No Name. No. Name | 3332 | Millar. (Theis, (Cooper). 
||} 3333 | Clark Meckel, andj 5279 Lake 
1882 1882 1882 | (Edwards), Simons). (Standard 
5920 | Baker. 5956 Henderson &| 5986 | Hannan. | 3339 | Crompton. 3158 | Von Naw- Time Co.) 
5924 | Johnson Kelman. | 5988 Wrigley and |} 3393 Andrews. rocki 
(Juncker). | 5958 | Whitehead. Maynes. (Becker and) 
5928 | Maynard andj 5960 | Brothers. 9994 Haddan | Reunert). 
Cooke. 5962 | Aron (Aron). (Barbier). || ” 
5930 | Telfer. 5964 Irving. 5996 Gauntlett. II.—Sealed January 2. 
5932 —— 5966 Jameson. - 5998  Loizeau. 
5934 ake 5968 Sharpe an 6000 Baatsch. | oN Yo. | N % N Ni 
(Greenlee). | Palmer. 6006 Ballardie. | = | at ~— - — 
5936 | Lake 5970 Mowat. 6008 Lorenz. ; 1882 | 1882 | 1882 | 
(Vaughn). | 5972 , Rowan and | 6012 Imray an | Vaughan 3175 | Bottomley. | 3251 | Clark(Mounie 
5938 | Lake Williams. (Jacquelin || | (Trott and Barry, and | 3261 | Myers and 
Merrill & | 5974 | Eastwood. & Chevre). |i | Hamilton). Lundy. | Berry 
Nolan). 5976 | Johnson 6014 Hayward. | 3143 | Vaughan $190 | Schweitzer 262 | Heppenstall 
5940 — and nls (Gallois). 6016 oo ‘ } | (Trott and | & Lawrie. 5|Gubbins. 
reen. 597 ohnson. Teisbach). || | 6 | | i 
5944 | Edwards. 5980 | Newton (De | 6018 | Steven and | 3145 nae = | So. oe 
5946 | Langbeck. |” Poilly, De Burt. | 3150 | Werdermann. | “Robertshaw. 3288 | Lake (Veer- 
5948 | Guthrie. | Fitz-James,]| 6020 Anders and 3152 | Morgan 3204 | Lake kamp 
5950 | Sykes. | and De Henck. | : | aaanaa 
Sota ; (Schmider). (Thomson). Leopold, 
5952 | Timmis. | Brigode). | 6022 Barlow || 3154 | Browne. 3226 | Toynbee & Darker) 
| 5954 | Cocker and | 5982 | Smith and (Bohringer). || i 934 | Abl ; 3204 at 
5 | — - " { | 3167 | Knight. 3234 | Abbott. 294 | Boult( Brown) 
llis. _ | _ Drewitt. | 6024 Paterson | 3170 | Webb. 3245 | Dempster & | 3302 | Bouwens 
5984 Shepherd. (Harveu). _ |} 3171 | Girdwood. Dempster. and Voss. 
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No. | Name. 


Name. 


Name. 





1882 | 
3338 
3340 
3356 


Brindley. 
Drummond. 
Comings. 
3357 | Biische. 
$382 | Haddan 
| (Seymour). 
3390 | Keibel. 
3544 | Laing. 
| Lake (Burek- 
| hardt and 
| Weiss). 
| Lake (Decau- 
| ville). 
| Reddie 
(Requier). 
3599 | Darling. 
__ 3689 | Lake ke (Levy). 


3823 
3826 


3836 
3867 


4057 


4102 
_ 14518 





Wirth 
(Farbfa- 
brick vor- 
mals Brin- 


ner). 
Clark (Kay 
> Beath). 


Podger and 
vey. 
Alexander 
(Castner & 
Castner). 
Grafton. 
Horsley. 





Johnson and 
| Talbot. 
| Young and 
| Neilson. 
Roberts and 
| Travis. 
792 | Maynard. 
| Cochrane. 
Dunbar. 
5060 | Fairfax. 
Abrahams. 
| Richards. 
Bayle, 
| Lake 
(Standard 
Time Co.) 
Henry. 





FINAL SPECIFICATIONS FILED. 
Dec, 28, 1882. Nos. 2979, 2985, 2987, 2988, 2993, 2995, 2997, 3001, 
3002, 3003, 3004, 3007, 3017, 3018, 3020, 3021, 


3037, 


all of the year 1882. 
3010, 3030, 3058, all of the year 1882. 
3027, 3033, 3034, 3036, 3045, 3047, 3065, 3066, 
3067, Se = of the year 1882. 
, 3056, "3057, 3060, 3061, 3064, 381s, 
3942, i of the year 1882. 


3042, 


2823, 3062, 3063, 


3085, 3216, 3218, 3491, 


3791, 


"3074, 3075, 3076, 3086, 3093, 
3108, 3134, all of the year 1882. 








PATENTS WHICH HAVE BECOME VOID. 


No. Name. No. 


Name. 


I .—Through Non- Payment of the Third Yea Year's Stamp Duty of 01. 


No. Name. 





1879 
5167 
5168 


1879 
White. 5197 
Waldie. 
Brode. 
Allison 
| (Monchain). 
7 Mackenzie. 
Barlow 
(Brenier). 
| Brierley 
| (Lippold & 
Rautenberg 
Brehmer. 
Taylor and 
Challen. 
| Shanks and 
Lyon. 
Weston. 
Allibon. 
Dabbs. 
Pitt (Brown). 


5171 5198 
5199 
5203 


5206 
5207 
5211 
5218 
5219 
5220 


5196 5221 


Haddan 
(Lugo and 
Ces). 
Mewburn 
(Poinsot). 
De Laval. 
Montauban- 
van-Swynd- 
regt. 
André. 
Clark 
(Dederick). 
Dering. 
Bowlker and 
Watson. 
Coad. 
Vaughan 
(Péchinot & 
Vangeon). 
Taylor and 
Rushton. 


5222. Worrall. 
5223 Clark 
(Lémary). 
Flannery. 
Newall. 
5233 Redfern 

(Jones). 
5235 McDonnell. 
5237. Kinsey and 

Challenger. 
5239 Johnson 
(Winters). 
Pitt. 
Perkins, 
Singer and 
Granger. 
5246 Wilson 
(Winkler). 
Bennett and 
Svlomon. 
Lozé. 


5227 


5241 
5243 
5244 


5247 


5251 





II.—Through Non-Payment of the Seventh Year's Stamp 


Duty of 100. 





No. Name. No. 


Name. 





1875 

4384 Smith. 

4386 | Newton (Hoe 
Adams and 

Livesey. 

Prentice. 
Harlow. 
Quin. 
Hunt. 
King. 
Godfrey and 
| Howson. 


1875 
4415 


4419 
4434 
4436 
4438 


4440 
4441 
4449 





Johnson 
Sellers & 


Webster. 
Lawrence. 
Clark (De 
Quillfeldt 
& Hutter) 
Davie. 
Cunningham. 
Brown and 





Beard. 





Britten. 
Burton and 
Greig. 
Kempe and 
Kempe. 

Lake 
(Hathaway, 
Snow, Gre- 
gory, and 
Maglone). 

Manley. 
Walker. 


4472 
4477 | 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 





No. Name. No. 





1879 
5310 


5312 
5336 


1879 
5304 
7 


1879 
5315 


Bonneville 
(Dwight). 

Harding and 
Holt. 





Macay. 


Stubbs. 


Lake 
(Trabue). 





Turvey. 


1879 
5335 
1880 

16 


White 
(Edison). 
Justice 
(Cattanach) 
90 Smith. 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 





1876 


365 Whitehead. 





ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING DECEMBER 30, 1882. 


Abstracts marked with a * relate to applications not 
with. The number of Views given in the Specification 


‘oceeded 
rawings 


is stated in each case after the price ; where none are mentioned 
the Specijsication is not Illustrated. 
Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 
Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and "postage, and addressed to Mz. H. READER 


Lack. 


1878. 
1771. Concrete Materials 


London. (J. S. Wettered, 
Putnam, Boston, and W. J 


New York: 


and Blocks : W. R. Lake, 
Now assigned to’. P. 
King, Geneva.) [(4d.)—The improve- 


ment inthe manufacture of concrete, containing among its con- 
stituents limestone or other calcareous matter and asphalte, which 
consists in heating the calcareous substance toa high degree before 
mixing it with the asphalte and mixing them whtbe they are both 
(Disclaimer and memorandum of 


highly heated, is disclaimed. 
alteration. October 29, 1882). 


1879. 
5107. Tramway and Road Car Traction, &c.: 
(4d.]—The first, second, third, seventh, 


Hallidie, Liverpool. 


A. S, 


and ninth claiming clauses of this specification are disclaimed. 
The clauses essentially are: (1) Enclosing within a slotted tube a 
double set of rope sheaves, in combination with a reversible gripper 





and gripping apparatus together with two ropes or two parts of 
the same endless rope travelling in opposite directions. (2) The 
use of a double gripper in combination with a slotted tube and 
two ropes travelling in the same direction. (3) The use of a rope 
gripping apparatus, together with a frame mounted on a car or 
dummey, arranged and disposed to enable it to be reversed. (7) The 
use of an adjustable protecting bar in conjunction with the slotted 
tube, and (9) the arrangement of grip and jaw connected by a 
hinged joint, and working freely in pockets on the periphery of 
the wheel. (Disclaimer and memorandum of alteration. De- 
cember 5, 1882). 
1882. 


1790,* Starting. Stopping, Reversing, ,one temias 

Marine and other Motive Power Engines: 

Pattie and G. W. Robertson, ow, (2d.)—Consists 

in adapting engines with three oscillating cylinders, described in 

. ifications 3320 of 1879, 1742 of 1881, and 2749 of 1881, for the 
ove object. (April 15, 1882). 


2154. Ladstenting Ce ae. &c.: H. Mont- 
gomerie, Cleadon, (6d. 3 Figs.}—The com- 
position is a mixture a Be meg powder) 25 parts ; lime water, 
12} parts ; gallipoli oil, 124 parts ; flour of sulphur, 10 parts ; and 
tallow, 40 parts ; or if not required solid phos: parts of plumbago, 
galli ii oil, and lime water. Relates also to apparatus for apply- 
ing the lubricant in the solid form. (May 8, 1882). 


2249, Reels for Thread, &c.: A. J. Boult, London. 
(A. Deschamps, Lille, France). (6d. 8 Figs.|—A circular disc of 
cardboard or metal is stamped in the shape of a hat with a hole in 
the flat bottom. Two parts so stamped are placed together back 
to back, and the parts joined by an ordinary eyelet passing through 
the hole. (May 12, 1882). 

2306. Fountain Inkstands: F.F. Benvenuti, Swan- 
sea. (6d. 6 Figs.)— A dip cup and ink reservoir are con- 
nected by a channel, and ink is forced into the dip cup from the 
reservoir by a small screw on the cover of the apparatus, which 
forces a supply of air between the surface of the ink and the upper 
part of the reservoir. (May 17, 1882). 


2394. Pianofortes: S. Peppler, London, and J. 
Carter, Southampton. {4d.]—Consists essentially in the 
application of a sounding chamber in the space behind the ordi- 
nary sounding board. (Void, the patentee having neglected to 
file a specisication. May 22, 1882). 

2407. Com tion for B : H. H. Lake, 
London. (J. Gemperlé, Vienna). [4d. }—Consists of a mixture 
of nitrate of potash or soda, sulphur, charcoal, bran, and sulphate 
of magnesia pressed to form hard cylinders. (May 22, 1882). 


2410.* Pertiouttusad and Pruning Scissors: E.G. 
Brewer, London. (J. E. Donop, Paricy {2d.]—The scissors 
are made in two parts, one of which holds the stem before the 
section of the same is effected while the other effects the section, 
the operation being accomplished with one hand. The stem 
cannot be withdrawn after section except at the will of 
operator. (May 22, 1882). 

2411. Preventing Slack Ropes in Pit Shafts: 
A. J. Boult, London. (Gildemeister and Kaimp, Dortmund, 
Germany), (4d.)—The cage és raised upon claws actuated by a 
hydraulic piston, and when the pressure is released, descends till 
the rope is taut and the claws are withdrawn. (May 2 22, 1882). 


* Indicating the Level of Water in Steam 
Boilers, &c.: G. B anger, London. § (2d.)—A float 
rising and falling with the level of the water completes an electric 
circuit (at determined high and low levels) outside the boiler which 
rings a bell. (May 22, 1882). 


2417.- Ring Frames for 
J. Nuttall, Farnworth, and le aged Patricro: 
Lane, ([2d.)—The board or rail which holds the thread, w ires, 
or guiders is connected to the lifting rail or ring plate. The guider 
is made with the loop open at the front. (May 22, 1882). 


2419, Electric Arc Lamps: W. H. Akester, G ow, 
(6d. 7 Figs.|—The upper carbon 13 is attached by a clamp 14 to 
a holder 16 cut with one or more quickly speeded threads, the 
holder being hindered from turning by guide rods 15. Surround- 
ing the holder is an elongated nut 17, ‘the head 21 of which is pro- 
vided with small teeth engaged by the knife edges 22 carried by 


Sotanins and Doub! 











the lever 23. This lever is actuated by the solenoid and core 26 
and 25, which in this modification are placed in the main circuit. 
In operation, upon the starting of the current, the upper carbon 
is lifted and the arc formed by the attraction upon the solenoid 
core, the engagement of the knife edges with the top of the nut 
prev enting the nut from turning > the weight of the carbon- 

holder. As the carbon ¢ lenoid releases its core 
and the upper carbon-holder and the pe descend together until 
a point is reached, when the descent of the nut is arrested by the 








collar 19, and the knife edges are taken by the descending core 
out of contact with the fine teeth on the upper part of the nut, 

The nut then is free to turn and the carbon-holder descends by 
its own weight until the arc becomes normal, when its motion is 
hindered by an upward movement of the solenoid core which onc e 
more causes the knife edges to engage the small teeth on the nut, 

The knife edges and teeth may be replaced by mere frictional 
contact and the solenoid may be arranged for working in a shunt 
circuit, or it may be wound with two coils, one in the main and 
the other in a ee circuit. (May 23, 1882). 


ocating Shuttle Sewing Machines: A. 
(6d. 4 Fi “4 ]—Relates to means (1) for 
insuring Pp ssage of the shuttle through the loop of the thread 
of the eye-pointed needle when the thread is charged with shoe. 
maker’s wax, and (2) for tightening the stitch. (May 23, 1882). 


2435. Apparatus for Sighting Ordnance: J. H. 
J mdon. (4. Deport, Paris). (6d. 5 Figs.|—The 
support C of the sighting apparatus is rigidly attached to the 
trunnion T of the gun. An instrument carrying the sighting 
telescope is composed of two branches —_ together, the lower 
branch bearing upon the support C, and being secured in position 
by two upright = at right angles to the support, one of which 
pins is fixed, and the other carried by a slider engaging in recesses 
= ided in the instrument, and the upper branch carries a spirit 

vel n, and bears upon an "adjusting screw v resting on a stop b 
fixed to the gets which branch also carries the telescope. 

he tel ted on T iron, the stem of which slides 
telescopically with slight friction in the upper branch, a groove in 
this stem corresponding with a groove formed on eac h side of the 


2433. 
alana 








frame. A slider provided with a horizontal axis upon which the 
telescope turns is fixed in the passage formed by these grooves, 
A sliding piece is jointed at the other extremity of the T iron, 
and is capable of moving freely in a recess in the upright of the 
upper branch, and rests by the intervention of a roller upon the 

ge of a cam c mounted upon a horizontal axis worked by a 
crank mand connecting link d jointed to the lever branch. A 
graduated scale marked upon the side of the groove serves to 
indicate the position which the slider should occupy to corre- 
spond with different altitudes. The deviation for windage is 
given automatically by means of a groove in the upper branch in 
which works the fixed pin. In sighting, the spirit level must 
i be kept level by means of the adjusting screw v. (May 23, 
882 


2447. A atus for Speniegens Closing Window 
Curtains: PR Henry » Edinburgh. [6d. 4 Fin |The two 
centre rings (one eyed each curtain) on the curtain pole have an 
eye through which a screwed rod passes, a pin in the eye taking 
into the thread on the rod. The rod has a right-hand screw for 

one-half its length and a left-hand for the other. On the rod 
being turned by acord passing over a pulley at one end the two 
rings approach or separate. dhe 24, 1882). 

2448. Yarn Winding Machines: E. Ashworth, Bol- 
ton-le-Moors, Lanc. jéd. 4 mim * The yarn is wound into 
the form of a cylinder with coned or bevelled ends, the transverse 
of the yarn guides being reduced as the winding on proceeds. 








The figure is a cross sectional view of the apparatus ; a is one of 
the coils of yarn which is unwound from the bobbin and ¢ one of 
the yarn guides carried by a guide bar d which is made to traverse 
quickly tuand fro, The revolving shaft e drives the tube upon 
a the yarn isto be wound by frictional contact, the corre- 
nding shaft el driving a grooved cam g fastened to the same 
shaft as the toothed wheel f. This cam gin revolving gives a 
vabunlery movement to a lever h mounted upon a central stud i 
secured to a fixed bracket j and to two carriages k which slide 
upon the lever A, each of the two carriages engaging (through a 
nut) with the right and left handed screw shaft / also carried by 
the lever kh. A wormwheel m upon this shaft gears with a 
worm upon a cross shaft mounted on the vibrating lever h, a 
ratchet wheel o actuated by the stationary pawl p being secured 
to the other end of the shaft, thus causing the sorew to rotate 
(by the vibratory movement of the lever h) and the carriages k 
carrying the yarn guides to be drawn in towards the centre of 
motion whereby the studs on the carriage k which act on the 
yarn guide bars d vibrate in smaller arcs, and the yarn is wound 
upon the tube as a cylinder having coned ends. (May 24, 1882). 


2456. Apparatus for Driving Dynamo-Electric 
Machines : Swalwell, London. (2d.)—A standard on 
the dynamo frame forms a bearing for the dynamo shaft and a 
friction pulley is keyed on the end of this shaft. The standard 
carries also a number of arbors, and each of these shafts carries a 
loose friction pulley, their peripheries being provided with a 
suitable elastic media. The loose friction pulleys are driven by 
the flange of a wheel or disc keyed on the motor shaft. Modifi- 
cations of this arrangement are described. (May 24, 1882). 


2458. Srongenetes 3 —y meg Jars, &c.: N. Thompson, 
Brooklyn. [6d. A bale or handle on the stopper 
acts as a locking seine 5 re stopper, and also facilitates ite 
removal from the bottle. (May 24, 1882). 


2462.* , Speoreine for Marking Out Lawn Tennis 
Courts Collins, Trowbridge, Wilts, [2d.J—A 
chain is div ided into six parts (corresponding to the six parts of 
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the courts) and a folding frame resembling a 45 deg. set square 
(when open) is used to mark theangles. (May 24, 1882). 

2263. Pe ig es for Lifting and Carrying Cloth, 
&c.: T. Stead, Leeds. (6d. 4 Miys.|—Consists of a frame- 
work mounted on wheels and provided with a table fitted so as to 
be capable of a vertical movement being lowered by suitable gear- 
ing, to receive the material and raised to the desired height de- 
pending on the position the material has to have in the press. 
The table is arranged so that it can be canted. (May 24, 1882). 


2472." Overshoes or Pattens, &c.: C. Mayer, 
Cologne. (2/.|—A plate is formed to the required shape of the 
sole of the boot and has a traverse hinge in the middle to allow it 
to bend freely in walking. Other improvements are described 
having the object of securing the pattens to the shoe or allowing 
of flexibility. (May 24, 1832). 

2476.* Rotary Engine: W. Southwood, Black- 
heath, Kent, (2d.)—The piston occupying rather more than 
half the area of the cylinder is caused to rotate on an axis arranged 
eccentrically but moving concentrically to the axis of the shaft 
which it drives, the steam space being always charged with opera- 
ting steam. The steam may be admitted at several points. (May 
24, 1882). 


21478." Tentering, Stretching, Printing, Calender- 
ing, and Treating Fabrics: J. Ashwo Rochdale, 
{4d.]--Relates to improvements upon selvage guides described in 
Specification 615 of 1881, and Provisional Specification 107 of 1832. 
(May 25, 1882). 

2181. Looms: W. Thompson, Blackburn. [1d.)—A 
number of tooth-by-tooth or otherwise gradated stud or inter- 
mediate differentially geared toothed wheels are employed for the 
purpose of using the same as change wheels in combination with 
the ordinary change pinion wheels in the “ taking up” motions of 


looms. (May 25, 1882). 
241382. Organs, Harmoniums, &c.: J. B. Hamilton, 
London, (2d.)—A compound oscillating reed is so constructed 


that it is partially fixed and partially free at both ends, the free ends 
controlling each other through the medium of that portion of the 
compound reed which connects them and on which they oscillate. 
(May 25, 1882). 

2484. Metallic Alloys: G. A. Dick, London. [4d.}— 
The zino used in copper, zinc, and tin ores, is caused to dissolve or 
absorb a known proportion of iron. A certain amount of man- 
anese copper may be added, and also lead if desirable. Manganese 
copper is employed in the manufacture of alloys of copper and 
iron, copper, iron and zinc, or tin and copper, iron, zinc, and tin to 
reduce the oxides contained in the alloys, (May 25, 1882). 


2133. Apparatus for Supporting Tennis Nets, 
Clothes Lines, &c.: J. M. Croisdale, Manchester. (6d. 
4 Figqs.|—The tightening rope is passed over a pulley attached to 
the upper extremity of the pole, and the end is attached to an arm 
or stud, which can be moved down or up the post when held at 
right angles, but tightens when inclined in the direction of the 


pull. (May 25, 1882). 
2483." Evaporating and ee Apparatus for 
Treating Sewage: . von Nawrocki, . 


. e: 
(S. Adamezewski, Warschau, Poland), (2d.|—The object of this 
invention is to avoid the great loss of heat that occurs, and also 
the loss of the escaping gases which contain valuable, constituents 


in the apparatus described in Specification 2790 of 1881. (May 25, 
1382). 
2489." Valve Gear for Engines: W. R. Dawe, 


Grantham, (2d.)— An arrangement for communicating a 
variable extent of motion to the valve by the governor so as to 
obtain a regular speed of the engine. (May 25, 1882). 

2491." Secondary Batteries: C. W. Vincent, Lon- 
don. (W. B. F. Elphinstone, Canada). (2d.)—Metallic plates or 
cylinders are formed from finely deposited metals containing a 
large percentage of hydrogen, such plates being caused to retain 
their form by being subjected to a suitable pressure, thus obviating 
the use of supports. (May 25, 1882). 

2192. Machines for Cutting and Ben Metal to 
form Links, &c.; W. R. Lake, London. (fi. D. Evans 
and R. M, Green, Washington). (6d. 4 Figs.|}—A crosshead 
sliding in vertical guides, actuated by a crank and connecting rod 
or steam hammer, carries a cutting and a bending tool whose 
positions can be adjusted. A die block holds the dies also 
adjustable, each die being recessed in its face to receive friction 
rollers. The cutting tool (being slightly the longer) descending 
severs the rod just as the bending tool comes into action and 
the bending tool carries the piece down between the standards, 
the piece being caught upon the friction rollers and bent to the 
required shape. Two screws are secured to a slotted plate 
attached along the front and one side of the dies, one of which 
regulates the length to be cut off, and the other holds the die 
opposite to the cutter firmly in position during the strain from 
the bending tool. (May 25, 1882). 

2493." Manufacture of Hydrochloric Acid: J. W. 
Leather, St. Helens, Lanc. (2d.)—Sulphuretted hydrogen 
(preferably as sulphide of baryta or a combination of sulphur, and 
a base acted on by muriatic acid) is added to the crude muriatic 
acid. Arsenic and also sulphuric acid, if sulphide of baryta is used, 
are thus precipitated. (May 25, 1882) 

2494." Railway] Brakes: J. M. Hollingshead, New- 
castle-under-Lyme. [(2d.)—The operating power for applying 
the brakes is obtained from the momentum of the train itself, the 
buffers or other rods being extended to act upon brake levers. 
(May 25, 1882). 

2495." Apparatus for Sounding Alarms, &c.: W. H. 
Willats, Canterbury. (2d.)—Consists of a casing within 
which a platform provided with a rebounding hammer is caused 
to rotate by clockwork, the hammer striking upon caps, carried 
by nipples, at intervals. (May 25, 1882). 

2497.° Projectiles : C.A. McEvoy, London. [2d.|—A. 
ring or band of copper is forced backwards by a powerful press 
from the head to the rear end till it abuts against a flange cast on 
the rear end. Asimilar band is tixed around the rear end of the 
head, and abuts against a shoulder at the front. (May 25, 1882). 


2498, Door Fasteners: A. M. Clark, London. (C. . 
Crongeyer, Detroit, Mich., U.S.A., and G. W. Busch, Ontario). 
[6d. 3 Figs.) —Consists essentially of a strip of metal prov ided with 
a hook placed in the chink ; the door closing forces it into the 
wood of the jamb. A U piece of metal having one limb shorter 
than the other (to fit the moulding of the door casing) mounted on 
a spindle secured vo the strip on being turned one quarter of a 
revolution secures the door. (May 25, 1882). 

2499. Machinery for Drilling or Boring Metals: A. 
Higginson, Liverpool. [td. 5 Fiys.)—The figure is a vertical 
section of a machine for boring or drilling metals. A hydraulic 


engine is connected to the boring spindle @ without the interven- 
tion of gearing and the forward motion of the drill is obtained 
by means of fluid pressure acting on the boring spindle. The 
valve passage piston and cylinder are arranged so that the hy- 


| the hole is being drilled in the metal, the starting and stopping being 
| automatic. The apparatus may be carried by one arm of a horse- 
shoe shaped frame, the other arm forming the drilling table, or the 
apparatus may be carried by a frame provided with a hydraulic 





cylinder and gripper for attaching it to the metal to be bored, or 
any suitable frame with grippers, tables, &c., may be used. 
26, 1882). 

2500, Heels for Boots and Shoes: E. A. Brydges, 
Berlin. (.M/. Kachler, G. Hennebery, and 1. Rothziegel, Vienna). 
[4d. 2 Figs.)—The heels are made hollow of sheet metal and pro- 
vided at the top with pointed teeth for securing them to the boots. 
The improved heels may be filled with cork and the bottom 
covered with leather or india-rubber, &c. (May 26, 1882). 


2501. Materials for Electrical Insulation: B, 
Rhodes and G. Binswanger, London. [(4d.)—An insula- 
ting compound suitable for the formation or lining of vessels is 
composed of the following materials: Asbestos, forty parts; 
shellac, five parts ; resin, three parts ; sulphur, fifteen parts, all 
finely powdered and freefrom grit ; india-rubber, thirty-five parts ; 
and gutta-percha, two parts. The whole is thoroughly incor- 
porated together by being passed continuously between heated 
calanders or rollers. The resultant mass is then rolled out into 
sheets which can be moulded or pressed into any desired form, 
and also be vulcanised if required. (May 26, 1882). 

2502." Looms: W. Mould and T. Grimshaw, Preston. 
{2d.]—Relates to an arrangement of mechanism to be used in 
connexion with looms for weaving, and is designed to simplify 
the construction of the complicated Dobby at present in use. 
(May 26, 1882). 

2504.* Velocipedes: J. Simonton, Comber, Co. 
Down, (2d.)|—Consists of a machine in which only one wheel 
has contact with the ground. (May 26, 1882). 


2505. Axle-Boxes: H. Simon, Manchester. (La 
Société Anonyme des Ateliers de la Dyle, Louvain, Belgiuin). 
(6d. 15 Figs.|—The axle-box is constructed in two separate parts 
of wrought iron or steel, the lower part forming the receptacle for 
the lubricant, and the upper part forming the cover and seat for 
the gun-metal cushion for the axle, the two parts being secured 
together by bolts. Figs. 1 and 2 are respectively cross and longi- 
tudinal sections. The lower part A constituting the receptacle 

















for the lubricant is attached to the cover B by screw bolts G pass- 
ing through the lugs C. The part A is formed of two stamped 
plates brazed or welded together, and then bent to the shape, the 
front and back ends being also closed by stamped plates brazed or 
weldedon. The cover B is also formed by stamping and is pro- 
vided with a recess to receive the gun-metal cushion H for the axle 
I, and with grooves K K! to receive respectively the end collar of 
the axle and the felt washer L fitted over theneck ef theaxle. The 
lubricant is introduced through M. (May 26, 1882). 


2506. External Lamp for Railway Trains, &c.: A. 
M. Silber, London. [(d. 4 Figs.)—A combined air cone, re- 
flector, and chimney is brightly silvered or nickel-plated internally. 
The air cone at the lower part projects wpwards. The middle part 
is formed as a parabolic conoid, the axis of which is horizontal, 
and the focus approximately in the middle of the frame, and is 
penetrated transversely by the tapered chimney, and the top part 
is a cylindrical tapered tube forming part of the lamp chimney. Or 
when the light has to be projected in two opposite ways the re- 
flector may be made of two opposite confocal parabolic conoids 
penetrated transversely by the tapered chimney part. (May 26, 
1882). 

2507." Hot Plates: A.J. Boult,London. (L. Bracco, 
Troyes, France). (2d.)—Gas burners, each provided with a 
separate cock, and means for lighting them, are placed under a 
number of apertures, covered with perforated metal plates upon 
which the dishes, &c., are supported, in a table, the whole being 
surrounded by a casing. (May 26, 1882). 


. Machinery for Cutting Screw Threads: J. H. 
Johnson, London. (WW. D. Forbes, Bridgeport, Connec., | 
U.S.A.) (6d. 17 Figs.J—A cylindrical casing is provided with a | 


hub into which the pipe is secured by means of set screws. The 
die carrying ring is threaded externally and screws into the cy- 
lindrical casing and has teeth on its periphery, the screw threads 
being cut into these teeth. These teeth are in gear with an elon- 


(May | 


engine is placed ina boat of semicircular section carried on the 
top of the flat board. (May 26, 1882). 


2511. Carriages, &c.: S. Andrews, Cardiff. [6d. 
| 3 Figs.|—Carriages, &c., for common roads are constructed with 
springs outside the wheels. Relates also to the manufacture of 
axles for this purpose. (May 26, 1882). 


2513. Dress Fasteners: F. Tew, London. (2d.)— 
Consists of two pieces of sheet metal suitably formed and jointed 
together. (May 26, 1882). 


| 2514. Apparatus for S on Railways: J 
| . . 
| White, London. [6d. 4 Wael -tedites are rar such 
| a manner that when the signals are set to danger the inclines are 
| brought into a position centrally between the two rails, and when 

the signals are not at danger these inclines are moved away from 

the centralline. A roller ona rod on the engine strikes against 
| these inclines, rises up the incline and strikes a bell upon the 
| engine. (May 26, 1882). 


| 2515. Hay g Machines: S. H. De * 

| Somerset. [6d. 4 Figs.|—The main shaft of the rake drum is 
| prolonged through and beyond the main travelling wheels, the 
| Shaft projecting outside the wheels only a few inches for the 
attachment of the bosses of the outside rake heads. (May 26, 1882). 


| 2516." Materials for Electric Insulation, &c.: G.S. 
| Page, Stanley, Jersey, U.S.A. [2d.|—Consists of a mixture 
| of any of finely divided dry organic material and certain groups of 
mineral substances, pseudo carbons, and all or any of them may 
i with certain series of organic substances. (May 26, 
882). 

| 2521. Hydraulic Lifts, &c.: J. M. Day, W. R. 
| Green, and H. C. Walker, London. (6d. 6 Figs.)—Relates 
| firstly to an arrangement of apparatus for raising or lowering 
| loads by means of hydraulic pressure whereby balance chains and 
weights are entirely dispensed with ; secondly, to working the lift 
| by means of pumps, the whole of the water under the accumu- 
| lator piston being returned to the high-level tank at each stroke, 
the communication between them being always open. Thirdly, 
to providing means for using the lift as a low-pressure lift when 
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the pumps are not working. The invention provides an automatic 
safety apparatus consisting of a screw clip actuated by a suitable 
governor. In the illustration Ais a movable cylinder with fixed 
piston B, tank C, supply pipe D, perforated with smal} holes E in 
its upper part and weights F. H is the ram cylinder with ram I 
ahd piston K, L the cage or hoist, M the starting valve, N the 
tank, O pipe from tank to pump, Q discharge outlet, P pipe from 
pump to accumulator. (May 27, 1882). 


2524. Central Buffer and Cou Gear: W. R. S. 
Jones, Ajmere, Rajputana, In [8d. 16 Figs.])—The 
illustration is an elevation partly in section of the combined 
central buffer and coupling gear. D is the rigid bar acting as buffer 
and drawbar. It is provided at each end with nuts and a washer 
plate and springs H and I to withstand the strains when it is acting 
as the drawbar and buffer bar respectively. The bar passes through 
a guide hole J, which is rounded, tapering, or wide mouthed to 
allow of D deviating from the straight line. When the vehicles 
are uncoupled the buffers assume a central position with an elastic 
resistance to flexure, resulting from the buffer and traction 
springs. An elastic disc (such as an india-rubber disc) may be 
placed between two boxes which contain the springs, to allow of 





deviation of D from the straight line. The coupling arrangement 
consists of two levers LL pivotted on the pin E, which passes 
through the bar D, each of which is connected toa swivelling yoke 
O, which carries a nut, the other ends being connected by a link 
Q to slicing pieces M, guided by a stud in the bar D, the two being 
connected by the swivelling yoke O! carrying a nut. In the two 
nuts works aright and left-handed screw N rotated by the handle 
P. A bolt F passes through the two sliding pieces M and through 
a slot in the bar D, upon which bolt the coupling hook is 
mounted, the bar D having a recess cut in it to receive the hook, 





gated pinion mounted in the casing, which pinion can be turned 
by a handle outside the casing. The thread die (in one piece or | 
in segments) with screw cutting projections, is held in the ring | 
by and between an internal flange in the same, and 2 cap screwed 
into the ring, the die having projections corresponding to recesses | 
in the ring. The pitch of the screw thread on the die holding | 
ring must be the same as that of the screw cutting dies. The | 
pipe being secured and the pinion turned the screw thread on the | 
pipe will be cut. Special projecting shields prevent the ‘‘cut- | 
tings” from obtaining access to the screw thread én the casing. | 
Several modificatious are described and illustrated. (May 26, 
1882). | 
2509, Apparatus for Aerial Navigation: A, J. 
Boult, London. (A. Werner, Madgeburg, Germany). [2d.J— 
Balloons filled with hydrogen are attached by straps with strong 
springs at their ends to a board. Shafts carrying suitable pro- 


¥ 





draulic engine shall give motion to the boring spindle only, while 





pellers are mounted on the underside of the board. The motor | 


which engages with the pin E in the corresponding buffer. The hook 
automatically engages, and the vehicles are tightened together by 
means of the handle P. Modifications of these arrangements are 
described and illustrated. (May 27, 1882.) 


2530. Domestic Stovesor Fireplaces: H. Ransford, 
Brighton. (6d. 6 Figs.]—Thefireplace consists of a disc having 
a fire basket fixed upon it. The fire basket is composed of bars 
extending around and forming its front and sides, and of a top and 
bottom, which can be slidden in orout. The disc is carried upon 
a plate forming the back of the stove, which can be rotated upon a 
central axis. (May 27, 1882). 

2534. Paper-Makers’ g Felts: T. Aitken, 
Helmshore, Lance. ([2d.]—After the felt is woven and joined, 
the whole forming an endless felt, the fibres on the working sur- 
face of the felt are raised by means of a raising gig or card 
cylinder or card roller. (May 27, 1882) 
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2549. Building Construction, Lighting, Fire f- 
ing, &c,: T. Hyatt, London. (8d. 11 /'igs.}—The light is 
distributed through the apartment to be lighted by sets of 
mirrors. Fireproof windows are made of concreted illuminating 
gratings made in the shape of ordinary sashes, and hung with 
weights or other equivalent means, so that when closed the premises 
are guarded without iron shutters. Other improvements having 
like objects are described. (May 30, 1882). 


. Manufacture of Incandescent Electric 
Lamps: F. Des Voeux, Derby. (4. Bernstein, Boston, 
Mass., U.S.A.) {6d. 4 Figs.|—The illustrations clearly represent 


the form of the lamp, the chief peculiarity consisting in the in- 
candescing portion D D, which is composed of a substratum of a 
phosphorescent substance, such as calcined egg or oyster shells, 
chalk, lime, fluor-spar, &c., upon which is deposited from hydro- 
carbon vapour a film of carbon, covering either the whole or only 

















































































a portion of its surface. c 1 
soft phosphorescent light, aiding the illumination given by the 


The part not so covered glows witha 


incandescent carbon film. In Fig. 3 the carbon is shown as de- 
posited in a spiral form. To increase the endurance of the lamps 
the platinum connecting wires C have enlarged ends C), where 
they are attached to incandescing portion D D;. A is the opening 
through which the lamp isexhausted. (June 2, 1882). 


2625.* Machine for Cleaning Knives: S. Spong, 
Lewisham. [2d.)—The tray is about 2 ft. square, a slab of 
wood 2lin. long and l4in. wide, 4 in. thick, is placed in the 
interior, covered with a suitable material for 10in. of its width, 
The traveller consiste of a piece of hard w 21in. long, 3in. 
wide, and 1} in. thick, the bottom and one side being covered. 
(June 5, 1882). 


2626.* Combined Fluid Measurer and Lubricator 
Injector: J. N. Holliday, Sunderland. (2d.)—A metal 
reservoir admits the lubricant through an aperture at its lower 
part to measuring chambers formed by a number of sliding and 
revolving plugs, having ground faces. These plugs are actuated 
by hand or mechanically, and discharge the lubricant to the 
machinery. (June 5, 1882). 


2627.* Regenerative Stoves for Heating the Blast 
for es: B. Ford, Middlesbro’-on-Tees. 
(2d.]—In changing the direction of the blast, both the entrance 
and outlet valve of the chamber are closed, and thus the air is 

* kept under pressure. By allowing this air to be discharged through 
one compartment by instantaneously opening a valve or damper, 
that compartment is cleaned. (June 5, 1882.) 


2628.* Collecting and Transmitting Electric 
Fluid: H. Defty, Middlesbrough. [2d.)—Making use of 
the inventor's own description, ‘‘ this invention consists as follows; 
first there is an arrangement of magnetised metals of straight or 
curved bars, built in a consecutive order, forming one combined 
fagot or pile to which is fitted at the rear a series of induction 
wires or rods, leading from a bunker or store of ferruginous ores, 
to assist in sustaining the magnetic charge from the decomposing 
mines. Immediately over the positive ends of the fagot or pile, 
there is attached a steel crossbar, which I name a ‘ shoe-accumu- 
lator,’ this being made in such form as toclamp or gather, and 
then conduct all fluid passing through the fagot or pile into the 
core of the shoe accumulator, where there is fixed in contact an 
arrangement of one or more circuit discs, working on pivots, the 
above-named discs being fitted with a number of copper wire 
coils, which I name the ‘compounder’ and so arranged as to swing 
or rotate in order to collect and reconcile within the circuit, the 
magnetic waves or fluid to one central electromotive force, dis- 
charging one continuous stream up the disc points, where the 
current is received by union conducting bars, and then trans- 
mitted through wires free from variations or broken undulations 
of current,” &c. (June 5, 1882). 


2643. Secondary Batteries, &c.: H. Woodward, 
London. [2d.)—The box or case is constructed of any suitable 
shape (preferably beehive shape, or dome, or bridge, &c.), the 
sides, top, and bottom being corrugated or fluted. The elec- 
trodes are placed inside and built up of plates, sheets, or steips of 
lead or other metal, also corrugated, &c. The box or case is 

laced ina shallow trough containing suitable liquid, cotton wick 
fies een the plates entering the liquid keep the plates moist. The 
generating machineand motive power engine are placed on a frame 
that can be drawn from place to place. (June 6, 1882.) 


2645.* Apparatus for Marking Lays: W. J. Dann, 
Leeds. ([2d.|—Punched out holes in a sheet of linen define 
the outlines of the pattern, and the article is marked through these 
perforations. (June 6, 1882.) 


. 2651.* Cigarettes: B. Posner, P. Rosenberg, and 
‘W. Ludski, London, [2d.]—The mouthpiece of the cigarettes 
is formed of tin foil, metal, or other suitable material. (June 6, 


2660. Carbon Burners for Electric Lamps: J. 
Wetter, London. (WV. Stanley, Bergen, N.J., U.S.A.) [4d.] 
—Carbon filaments for incandescence lamps are produced from 
the hair of various animals. Human hair is considered to be the 
most suitable, and especially that of Chinamen, as being coarser, 
straighter, and more uniform in section than that of other races. 
The greasy and fatty matter is removed by treatment with alkalies, 
or weak acids, or by heat. The filaments are then dried upon a 
straight smooth surface under a slight tension, in order to pre- 
vent them from buckling during the operation of carbonisation. 
After drying they are placed in suitable moulds provided with 
grooves, in which the hair is brought into the desired form, and 
are then carbonised in the ordinary way. (June 7, 1882). 


[2d.]—The 
(June 7, 


2665." Tables, &c. : E. E. Frost, London. 
table is constructed so that the height is adjustable. 


2700, Manufacture of Malleable Iron: P. J. Ogle. 

nisced .» South Wales. [4d.]—Malleable iron is ob- 
tained direct from forge cinders or puddling and balling furnace 
slags or other iron bearing materials. The slag should be. fluid, 
but sufficiently basic to carry off phosphorus. The forge cinders, 
&c., ground, are mixed with the reducing —_ and fluxes, &c., 
and moulded to aball, and then dried, placed in the furnace, and 
when the reduced iron has come to nature, the masses are 
balled and hammered. (June 8, 1882). 


2886. Printing Machines : J. H. Johnson, London. 
(E, Anthony and J. E. Harvey, New York, U.S.A.) (8d. 24 Figs.) 
—The formes are placed on two cylinders C D, their axes being 
inclined to one another. The circumferences of these cylinders 
are some multiple (in the figures three times), not necessarily both 
the same, of the portions thereof occupied by the formes plus 
suitable margins. Impression cylinders are placed round each of 
the forme-bearing uylinders (E E round Cand H H round D). The 
web is conveyed from one impression cylinder to the next by 
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rollers G, fixed so that the same part of the web shall not be 
printed twice. When completely printed on one side it is con- 
ducted by rollersto a fixed triangular plane cylinder, or cone, &c., 
and deflected from its course and printed on the other side by the 
cylinder D and impression cylinders H H. This invention also 
describes and illustrates methods of reversing the sides of one or 
more of the strips, and of shifting them transversely (if required) 
when the web prints two ormore pages abreast, after it has been 
printed on both sides. (June 19, 1882). 


3978. Furnaces for Reducing and Smelting Ores: 
J. Imray, London. (J. C. Newbery, J. L. Morley, and 
B. Cleveland, Melbourne.) [6d. 4 Figs.]—Relates, firstly, to the 
production of oxides from sulphides, arsenides, &c. When the 
sulphide is easily fusible (as for example sulphide of antimony) the 
bed of the hearth has perforations all over it which allow the fused 
sulphides, &c., to pass through to a solid bed underneath, where the 
sulphide is furthertreated. Relates, secondly, to the conversion 
into metal of the oxides. Figs. land 2 are longitudinal and cross 
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sections respectively of afurnace. The fire having been lighted 
in A and the necessary heat attained, the hearth C is supplied 
with ore and the doors closed. The tubes or chambers B of 
fireclay are then supplied with oxide to be reduced and with the 
necessary carbon, the caps being left off. When fusible sulphides 
are being treated, they are fused and run through perforations of 
the hearth C to the solid bed D, and oxide is formed. The oxide 
in the tubes B becomes reduced by the heat, and the carbon and 
the resulting metal pass through the carbon at the bottom tothe 
solid bed B?, and through the tap hole to a suitable receiver. 
(August 19, 1882.) 


4010. Cannon: R. H. Brandon, Paris. (W. EF. Wood- 
bridge, Washington, U.S.A.) [6d. 3 Figs.]—Relates to the treat- 
ment of the material employed in the manufacture and in the 
arrangement of parts. (August 21, 1882). 


4054. Gas Furnaces: C.D. Abel, London. (Stettiner 
Chamotte-Fabrik Actien-Gesellschaft vormals Didier, Stettin). 
[6d. 5 Figs.)}—Fig. 1 is a vertical section through the gas pro- 
ducer, the retort furnace and the regenerator on lineab. Fig. 2 
is a vertical section through the furnace and regenerator on line 
cd The fuelis thrown into the feeding opening at the top cf the pro- 
ducer. The producer consistsof four parts, an evaporating device, 
an ash chamber, a gas producing chamber, and a feeding chamber. 
The air enters through an adjustable opening A and is mixed with 
steam from the tank B, this mixture then passes through channels 
whose walls are heated by the products of combustion, and then 
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passes through the grate D and ash chamber E into the gas pro- 
ducing chamber. The gas produced passes away by channels F into 
the retort furnace, where they enter into combustion in the 
burners G with heated air from the regenerators. The combustion 
gases then pass in the direction of the arrows and enter the 
regenerator, and through channels N, N', N4, situated between the 
channels M, M', M3, which heat the air for pos pA to the furnace and 
channels M4, heating the mixture of air and steam on its way to 
the producer and finally under the tank B (supplying the steam) to 
the chimney flue O. The damper P being once adjusted to allow 
of proper proportion of steam in accordance with the fuel used, 
the production is automatic, depending on the amount of gases 
produced and thus on the fuel supplied. (August 24, 1882). 


4348. Wheels and Axles for Railway Vehicles: 
W.R. Lake, London. (/. B. Orne, Philadelphia, U.S.A.) 
(6d. 6 Figs,}—The wheels L are made of any desired pattern, but 
rather larger than usual at the hub K, which receives the split- 
bearing E, which is a cylindrical metallic bush made in two longi- 
tudinal halves with edges planed to fit each other, and when 





1882), 


placed together are forced into the hub K by ‘hydraulic power, a 





rim E! arresting it at the proper place to insure the requisite 
gauge. The hollow axle is provided with screw plugs for the intro- 
duction of oil, and holes to allow of the oil obtaining access to 
the bearing. The collars B and C are shrunk on to the axle. The 








end sections I of the axle proper rest in the cores E by which 
they are firmly clamped and secured from turning by pins. The 
other parts will be readily understood from the illustration. 
(September 12, 1882). 


4428. Manufacture of Artificial Leather : E. Fischer, 
Kaltwasser, Prussia. (2d.}—The wastes of leather are 
washed in water, after which they are subjected to a second bath 
which contains up to 2 per cent. of alkaline lye. Carbonic acid 
(as bicarbonate of soda) is added to the bath up to 5 per cent. of 
the dry caustic soda, &c., which has been used for the lye. The 
leather is then stamped and beaten and washed, torn into fine 
fibres and treated with hydrochloric acid till neutral and washed. 
Animal sinews are beaten into this and the substance pressed and 
treated with a mixture of common salt and alum, and coated with 
a solution of india-rubber. (September 18, 1882). 


4688. Nut Locks: A. J. Boult, London. (W. Mack 
and J. B. Deeds, Terre Haute, U.S.A.) (6d. 4 Figs.}—The nut is 
made with a V-shaped recess on its face, made nearly tangentially 
to the bore of the nut, and a straight spring brace located in the 
said recess projects into the bore of the nut on a line outside the 
centre, and —- with the threads of a bolt ona line oblique 
to the — inal axis of the bolt, thereby increasing the strain 
produced by the unscrewing of the nut. (October 2, 1882). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


FOREIGN AN 

Rails in Austria.—The Austrian Alpine Metallurgi- 
cal Company has recently received three large orders 
for rails, The first, for the Franz-Josef Railway, is for 
6000 tons, to be delivered in 1882 and 1883; the second, 
forthe Hungarian State Railways, is for 2000 tons, being 
the first instalment of a larger order; and the third is for 
the North-Western Railway of Austria, to the extent of 
6700 tons of rails and 1200 tons of iron, intended for 
various purposes, the whole lot to be delivered next spring. 


_ Publio Works in New Zealand.—The New Zealand Par- 

liament has resolved that New Zealand shall again appeal 
to the London money market for two loans, one of 
1,000,000/. for certain specified public works, and the 
second for 1,000,000/. for the completion of the Main 
Trunk Line Railway through the North Island. In re- 
spect to the latter of these loans, however, none of the 
money is to be raised until the route is sanctioned by the 
colonial Parliament, so that nothing will be done till 
after tht next session. The 2,000,000/. loan is to be raised 
atthe rate of 1,000,000/, per annum. 


Stecl Rails on the Paris, Lyons, and Mediterranean.—M. 
Escale lately made some extended examinations of the 
Martin prises fe used by the Paris, Lyons, and Mediter- 
ranean Railway. He coincides with views expressed by 
M. Griiner. The rails were laid at the beginning of 
1880 ; the experiments were thus made after two years’ 
service and the passage of 10,000 trains and 2,700,000 tons 
over them. The rails were found perfect throughout the 
flange, and the wear was inappreciable. The steel used 
showed the following analysis: Carbon, 0.409 per cent. ; 
manganese, 0.656 per cent. ; phosphorus, 0.150 per cent. ; 
sulphur, 0.020 per cent. ; AE 1.235 per cent. ; total less 
carbon, 0.826 per cent. The steel contained, therefore, less 
than 34 per cent. of carbon, with 0.826 per cent. of foreign 
matter, or 1.235 per cent. of matter other than iron. This 
makes a soft steel and confirms the view of M. Griiner 
—that the softer the steel the less will be the friction, and 
consequently the more durable the rails. 


German Military Engineering.—Portions of the German 
army are trained to rapid railway and bridge building. A 
German regiment recently did some excellent work in 
this line, erecting in one night by the aid of the electric 
light a bridge 395 ft. in length. One clear span of the 
bridge was 98 ft. in léngth. The piers were constructed 
of round timber, as were the trestles, and the joints were 
made with ordinary fish-plates. The work was designed 
as well as executed by members of the regiment. On 
another recent occasion two companies of soldiers built in 
three days a piece of field railway nearly a mile in length. 
This work included the erection of a wooden viaduct 36 ft. 
high and 280 ft. long, and the erection and testing of a 
65 ft. bridge of new design. It also comprised the 
construction of several sidings, a turntable, three inclined 
planes for rope tramways, and the erection of telegraph 
and telephone lines. 


German Metallurgy. —The production of the German and 
Liixemburg blast furnaces in the first seven months of 
this year amounted to 1,781,000 tons. The corresponding 
production in the corresponding period of 1881 was 
1,548,000 tons. It will be seen that the increase in the 
production this year was 233,000 tons, or something over 








20 per cent. 
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THAMES FILTERS AT SACCHARUM WORKS. 


CONSTRUCTED BY THE PULSOMETER 









PRIVATE BILLS FOR SESSION 1883. 

Tue objects contemplated by the Metropolitan 
Outer Circle application are (1) to make a de- 
viation of their authorised line, commencing in 
the parish of East Ham by a junction with railway 
No. 24 of last session, and terminating in West 
Ham by a junction with the railway belonging to 
St. Katharine Docks Company ; (2) a short junc- 
tion railway in West Ham, between the before 
described line and railway No. 3, authorised by 
the Regent’s Canal and Railway Act of last session. 
The Bill also provides for the payment of interest 
during construction of works, and for agreements 
with (among others) the Regent’s Canal and Rail- 
way Company. 

The Bill advertised under the head of ‘‘ Charing 
Cross and Waterloo Electric Railway (Extensions)” 
is to authorise the construction of five new railways. 
No. 1 commencing 85 yards to the west of King 
Charles’s statue at Charing Cross, and terminating 
with the commencement of the line authorised last 
year. No. 2 begins by a junction with the au- 
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thorised line near the intersection of Vine-street 
and Belvidere-crescent, and terminating in Black- 
friars-road, near the entrance to the subway lead- 
ing to Holland-street. No. 3 continues No. 2 to 
the other side of the water to a point near the 
intersection of Upper Thames-street and Queen- 
street. No. 4 again carries No. 3 on through a 
host of City parishes to the Royal Exchange; and 
No. 5 is in Lambeth, beginning by a junction 
with the authorised railway near the south end of 
Agnes-street, and terminating by a junction with 
the proposed No. 2, near the South-Eastern Company 
bridge over the York-road. The notice leaves the 
matter open as to whether the Bill is to be pro- 
secuted by the present company or by a company 
to be incorporated; but the chance of contributing 
towards the cost of it in any event is reserved 
exclusively in favour of the South-Western Com- 
pany. 


adopt the prudent, because economical, course of 
applying to the Board of Trade for that purpose. 

This concludes the list of applications on behalf 
of working and authorised railway companies, the 
most conspicuous feature of which is the large 
number of new railways included in the Bills; but 
it is of course an open question as to how the con- 
templated extensions will be regarded by the other 
companies affected, the settlement of which we are 
pleased to point out may in many instances de- 
volve upon our learned friends. 

We now enter that area of the London Gazette 
which represents the ideas of practical men as to 
how the existing imperfections of our railway 
system may be in some measure met, if not reme- 
died—or in other words, the space containing appli- 
cations for incorporating new railway companies— 
and commenee our operations upon those proposed 
to be constructed in the metropolis, and that con- 
stantly expanding district called the suburbs of 
London. 

A Bill was lodged, but not further proceeded 
with, last year, under the title of ** Mid-Metro- 
politan Railway,” and notice is given under a 
similar heading for next session. The proposed 
works are to be in three sections, begin in the 
Uxbridge-road, opposite the entrance to Kensing- 
ton Gardens, and the first portion terminates at the 
Marble Arch. The second continues the line to 
Panyer-alley, Newgate-street, and the third carries 
it to the termination of the proposal in the Minories 
at a point three chains south of its junction with 
Aldgate-street. The Bill is to contain enabling 
provisions to the Metropolitan Board of Works, 
the Corporation of London, the Commissioners of 
Sewers, and district boards and vestries, with respect 
to, as the notice modestly puts it, construttion, 
maintenance, and purchasing lands, which, if 
acquiesced in by the other side, would seem to land 
the company in a tolerably easy position as to what 
remained for them to do. 

The promoters of the Poplar and Canning Town 
Railway of last year, or some other equally in- 
fatuated individuals (for we observe that the Bill 
is conducted by different parties this year) also 
renew the application for a line through that un- 
savoury district, which is to comprise three railways, 
No. 1 being from the West India Docks of the 
Blackwall line to an open point at West Ham, and 
Nos. 2 and 3 carry it to two points, measuring re- 
spectively 225 yards and 1080 yards in a northerly 
direction from the northern end of the platform at 
Canning Town Station. Working agreements with 
the Great Eastern and Blackwall Companies are to 
be included in the Bill. 

The works proposed to be sanctioned by the 
| ‘¢London, Hendon, and Harrow Railway” Bill, are 
in six parts; No. 1 being from a line authorised 
by the Beaconstield, Uxbridge, and Harrow Act, 
1882, to an open point at Hendon, which line No. 2 
continues to a junction with the Edgware and 
Highgate branch of the Great Northern at Horn- 
sey. No.3 is a spurfrom No. 1 to the Midland 
Railway at Hendon, No. 4 joins No. 2 to the 
Alexandra branch at Hornsey, No. 5 is a spur 
from No. 1 to the authorised Harrow and Rick- 
mansworth at Harrow, and No. 6 connects No. 7 
with one of the railways included in the Metro- 
| politan Outer Circle Act of last session. If con- 
centration is one of the elements of current rail- 
way legislation, this scheme seems to presenta 
fair claim to consideration. Running powers over 
parts of the Alexandra and Edgware, and Highgate 
branches, and working agreements with the Great 
Western, Midland, Great Northern, Beaconsfield, 
Uxbridge, and Harrow, and Uxbridge and Rick- 
mansworth Companies are also provided for. 

The East of London, Crystal Palace, and South 
Eastern Junction seems to be identical in its ob- 
jects and works with a line promoted by the South 
| Eastern Company two years ago which notwith- 
| standing the awkward difficulty it presented of 
|trying to make bricks without straw, or to speak 
| more plainly, a railway without money, was passed 
| by the Standing Order Committee of the House 
of Commons, but got wrecked against the rock of 
| orthodoxy in that of the Lords. The present line 
|is to begin at Ladywell Station, pass through an 
leligible building district, and terminate in the 
orangery of the Crystal Palace. It will doubtless 
be strenuously opposed by the present monopolists 
or jailers (as we called them before when com- 











The Latimer-road and Acton Company are for | menting upon the Bills of that year) of the Crystal 


some reason or other desirous to increase the capital 
awarded to them under their Bill of last year, and 


Palace traffic, but if backed by the Palace Com- 
pany, and the landowners in the locality, there 
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seems to be a good argument upon public grounds 
in favour of the measure. 
The Greenwich and Northern lines connecting 





The East Essex Railway is to begin by a junction 
with the Harwich branch of the Great Eastern in 
the parish of Mistley, and to end by a junction 


application, is for two railways, No. 1 commencing | with the Tendring Hundred Railway at Weeley ; the 
by a junction with the extension line authorised | novel provisions in an incorporating Bill, vesting 
by the London, Blackwall, and Millwall Extension | the Mistley Thorpe and Walton Company in the 


Act, 1865, near Glengall road, Millwall, and _ter- 
minating by a connexion with the Blackheath branch 
of the Chatham and Dover Company, near Black- 
heath Hill Station, and No. 2 is to join the Black- 
heath branch to the North Kent line of the South 
Eastern Company, near Lewisham Junction. Run- 
ning powers are applied for over parts of the Black- 
wall, North London and Blackheath branch rail- 
ways, as also are working agreements with the 
Great Eastern, South-Eastern, North London, 
Midland, London and North-Western, and Chat- 
ham and Dover Railway Companies, and the East 
and West India and Millwall Dock Companies. 

Bexley Heath Railway is to be composed of 
(1) a line from the South-Eastern Company’s Dart- 
ford loop at Lee, to a junction with the North 
Kent at Crayford, near Whitehall level crossing, 
and (2) a junction between a point on No. 1, and 
the North Kent line also at Crayford. The Bill is 
to provide for working agreements with the South- 
Eastern Company. 

Coulsdon and Upper Caterham Railway is to 
commence at Coulsdon by a connexion with the 
Caterham branch of the South-Eastern Company 
near Caterham Junction, and terminate at an open 
point at Caterham. The Bill is to confer running 
powers over so much of the existing line as lies 
between the point of junction and Caterham Station, 
to provide for working agreements with the South- 
Eastern and Brighton Company, and to condone 
the interference with some commonable land. 

The objects contemplated by the Kent and Essex 
Junction Bill involve the construction of nine 
separate works, No. 1 of which is from the Chat- 
ham and Dover and St. Mary Cray to an open 
point at Plumpstead ; No. 2 carries it over to West 
Ham, and No. 3 joins it to the North Woolwich 
branch there; Nos. 4 and 5 connect No. 2 with 
one of the railways authorised by the Regent’s 
Canal Railway Act of 1882. No. 6 joins No. 4 to 
another line under that Act. No. 7 is at Plump- 
stead, and connects No. 1 with the North-Kent 
Railway near Plumpstead Station. No. 8, also at 
Plumstead, forms a junction between No. 1 and an- 
other point on the North-Kent, and No. 9 is a 
nondescript kind of work apparently coming equally 
under the three denominations of a road, tunnel, 
or railway, commencing at a point in the parish of 
Woolwich, in Kent, and terminating at East Ham, 
in Essex. Running powers are included over parts 
of the North Kent, Chatham and Dover, and North 
Woolwich lines; working agreements with nine 
separate companies are also applied for, and all the 
Acts relating to all those companies are, where 
necessary, to be amended in order to carry out the 
purposes of the Bill. 

The Romford and Tilbury proposal comprises 
four railways, No. 1 being from the Great Eastern 
Colchester line at Romford Station, passing 
through Hornchurch, Ockendon, and Grays Thur- 
rock, and terminating at an open point in Little 
Thurrock. No. 2 is a junction from No. 1 at 
Grays Thurrock to a point in Little Thurrock. 
No. 3 joins No. 2 to the Tilbury and Southend in 
Little Thurrock, and No. 4 connects No. 2 with a 
railway authorised by the Tilbury and Gravesend 
Junction Act, 1882. Running powers are applied 
for over parts of the Great EKastern, Tilbury and 
Southend, and Tilbury and Gravesend Tunnel 
Railways, as also are working agreements with 
those companies. 

The works to be sanctioned by the Mid-Essex 
Junction Bill are in two parts. No. 1 starts from 
the Ingatestone Station of the Great Eastern Rail- 
way, passes through several parishes in Essex, and 
is to effect a connexion with the Tilbury and 
Southend at Vange ; the second section is wholly in 
the parish of Pitsea, and forms another junction 
with the Tilbury line. The notice, judged by the 
stereotyped form, is peculiarly worded as regards 
running powers, which are mixed up in such a way 
as to make them appear reciprocal between the 
company incorporated and the Great Eastern and 
Tilbury Companies. It becomes ordinary again, 
however, in providing for working agreements with 
those companies, but taken altogether stands 
favourably out of the common groove, although the 
name appended to it is not of frequent occurrence 
in Parliamentary business so far as we can recollect, 








promoters and dissolving that company, are to be 
included. The Bill is also to provide for the laying 
of additional rails on the Tendring Hundred line, 
and for working agreements with that company and 
the Great Eastern. 

The line applied for under the title of London 
and Eastbourne Railway is to be in two parts. 


The first section is from the Chatham and Dover | 


RaiJway, at Shortlands Station, to an independent 
point in Terminus-road, Eastbourne, and the second 
is aspur at Eastbourne to another open point in 
Pevensey-road. 

The route proposed is through or near to Bromley, 
Hayes, West Wickham, Keston, Cudham, Wester- 
ham, Edenbridge, and Cowden, in Kent ; Tatstield, 
Titsey, Limpstield, and Lingfield, in Surrey ; and 
Harttield, Marestield, Buxted, Uckfield, Framtield, 
East Heathly, Laughton, Chiddingly, Selmeston, 
Hellingly, Arlington, Wilmington, Folkington, 
Jevington, Hailsham, Westham, and Willingdon, in 
Sussex. The line passes through a considerable 
quantity of commonable land. Running powers 
are applied for over the Chatham and Dover, from 
the point of junction to Holborn Viaduct and Vic- 
toria Stations, as also are working agreements with 
that company. 

So long as Windsor and Ascot remain uncon- 
nected in the hands of the Great Western Company, 
we may expect to find a Windsor and Ascot Bill 
of some sort annually advertised in the London 
(razette. This year’s candidate seems to bea re- 
petition of the scheme rejected last session in the 
Lords, with another feature added to its frontis- 
piece. It now assumes the title of Windsor, Ascot, 
and Aldershot Railway. The works are to be in 
six sections. The first two follow the familiar 
route from the Great Western Windsor branch at 
Clewer, to the South-Western at Sunninghill, with 
the spur at Clewer. No. 3 joins the first to the 
Ascot and Aldershot branch, at Sunninghill. 
No. 4 continues No. 1 to the Reading and 
Reigate branch of the South-Eastern Company, 
at Yateley. No. 5 is a connexion between the Ascot 
and Aldershot branch, and No. 4, and No. 6 are 
wholly in the parish of Ash, and joins the Reading 
and Reigate with the Pirbright, Aldershot, and 
Farnham branch of the South-Western Company. 
The Bill is to authorise the laying of additional 
rails upon such parts of the railway between Ascot 
and Farnhanr as consist of single line, also run- 
ning powers over parts of the Great Western, 
South-Western, and South-Eastern systems, and 
working agreements with the Great Western Com- 

any. 

‘ ~ Chertsey, and Woking Railway is to be 
in two parts. The first begins at an open point in 
Staines, and ends by a junction with the South- 
Western at Woking, and the second, which is 
wholly in the parish of Staines, joins the other to 
the Staines and West Drayton line, now in course 
of construction. Running powers into Woking Sta- 
tion and over the South-Western Railway, between 
Woking and Guildford, with the use of Guildford 
Station, and working agreements with the Great 
Western, Staines, and West Drayton, South- 
Western, Brighton, and South-Eastern Companies, 
are also to be provided for. 

Lambourn Valley Railway is to begin at an open 
point in Lambourn, pass through or near nine 
villages in the county of Berks, and terminate in 
the parish of Newbury by a junction with the Berks 
and Hants line of the Great Western Company. 
Running powers are applied for over the Berks and 
Hants, from the point of junction to Newbury 
Station, together with the use of that station, and 
working, agreements with the Great Western and 
Didcot, Newbury, and Southampton Junction 
Companies are also to be sanctioned by the Bill. 

The Oxford, Aylesbury, and Metropolitan Junc- 
tion is to begin in the parish of St. Clement’s, 
Oxford, which is at the other extreme of the city 
to where the present stations are, and proceeding 
through Marston, Headington, Stanton, St. John, 
Beckley, Oakley, Boarstall, Brill, Diston, Wotton, 
Ashendon, and Waddesdon, terminates by joining 
the Aylesbury and Buckingham line at Quainton- 
road Station. Running powersare applied for over 
the Aylesbury and Buckingham Railway, together 
with use of the joint station at Aylesbury. Work- 


{ 





| sist of six railways. 





ing agreements with the Great Western, Aylesbury 
and Buckingham, and Aylesbury and Rickmansworth 
or Metropolitan Companies are likewise provided 
for. 

It is rumoured that this proposal is the offspring 
of a report that the Metropolitan Company pur- 
posed continuing their line of last year ina direction 
adverse to the interests of Buckinghamshire—if so 
the spectre has vanished, or rather never hardened 
into substance—but we presume as the Bill has 
been deposited that the promoters finding that they 
have got the whip hand, mean to keep it. 

If, as some one has practically put it, railways are 
the pioneers of civilisation, there is a fine field for 
their operations here, for the line traverses a 
district which, as regards travelling facilities, 
cannot be better exemplified than by the sign-post 
in the pantomime denoting 1000 miles from every- 
where. 

Worcester and Broom Railway is in seven parts. 
No. 1 is from the towing path on the east bank of 
the River Severn at Worcester to a point on the 
Bath road in that city. Nos. 2 and 3 continue the 
line to,an open point in the parish of White-Ladies, 
Aston. No. 4, wholly in St. Peter the Great, con- 
nects No. 3 with the Great Western Railway. No. 
5 continues No. 3 to a junction with the Midland, 
likewise in the parish of St. Peter. No. 6 connects 
Nos. 3 and 5 with the Evesham, Redditch, and 
Stratford-upon-Avon Junction at Bidford, and No. 
7, wholly in the parish of Salford Priors, joins No. 
6 to the Evesham and Redditch line of the Mid- 
land Company. Working agreements with seven, 
and running powers over five companies are in- 
cluded among the other provisions of the Bill. 

The line to be sanctioned by the Pewsey, Salis- 
bury, and Southampton Bill is in two parts, the 
first being from the Great Western line at Pewsey 
Station, passing through upwards of thirty parishes 
in Wiltshire to the same line at Salisbury, and the 
second is to continue the railway on to a connexion 
with the authorised Didcot, Newbury, and South- 
ampton junction at Milbrook. The Bill is to 
confer running powers over parts of the Great 
Western and Didcot and Newbury Railways and to 
authorise working agreements with those com- 
panies, 

The Bridgwater and Watchet proposal is to con- 
The first section starts from a 
point on the Bridgwater Railway authorised last 


| year at Wembdon, and is continued by the second 


to a junction with the Minehead line of the Great 
Western Company, in the parish of St. Decumans. 
No. 3 is a spur from the Bristol and Exeter to join 
No. 1 in Bridgwater. No. 4 is another spur from 
No. 1 to the West Quay at Bridgwater, and Nos. 5 
aad 6 connect No. 2 with the West Somerset and 
the West Somerset Mineral at St. Decumans. The 
Bill is to include running powers over the Bridg- 
water, Minehead, Bristol and Exeter, Great 
Western, West Somerset, and West Somerset 
Mineral Railways, and the Watchet and Minehead 
harbours’ tramroads, and agreements with ten sepa- 
rate companies a3 to making of the works to be 
authorised. 

Kidderminster, Stourbridge, Redditch, and Hamp- 
ton Junction is an octagonally sectioned under- 
taking, No. 1 of which commences at an inde- 
pendent point in Kidderminster, and terminates in 
a similar manner at Chaddesley Corbett. Nos. 
2, 3, and 4 form junctions with No. 1, and con- 
nect it with the Great Western at Pedmore. Nos. 5 
and 6 continue No. 1 to Bromsgrove and to an 
open point at Redditch. No. 7 connects No. 6 with 
the Midland at Stoke Prior, and No. 8 from the 
termination of No. 6 toa junction with the Mid- 
land line from Whitacre to Hampton, in the parish 
of Hampton, in Arden. Running powers over parts 
of the Great Western and Midland Railways, and 
working agreements with those companies, also 
form parts of the objects to be sanctioned by the 
Bill. 

The works of the Bristol and London and South- 
Western Junction Railway are to be in six parts. 
The first is from the South-Western Railway at 
Newton Tony to an independent terminus at Fox- 
cote. The second continues the line to a junction 
with the Bristol and North Somerset at Radstock. 
The third connects it with the Somerset and Dorset 
in the parish of Wellow. The fourth and fifth are 
from the Bristol and North Somerset at Bristol to 
a point on the Quay at the Floating Harbour, and 
No. 6 continues No. 4 to an open point in Bristol, 
near the junction of Host-street and Queen-street. 
Running powers over parts of the South-Western, 
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Somerset, and Dorset and North Somerset Rail- 
ways, and working agreements with the South- 
Western Company are also included in the appli- 
cation. 

Exeter, Teign Valley, and Chagford Railways 
comprise five sections. No. 1 is from an open point 
in the parish of St. Thomas to the Teign Valley 
Railway at Doddiscombsleigh ; No. 2 is from a point 
on the branch line of the Great Western to Exeter 
Channel basin to a point on No. 1; No. 3 isa june- 
tion between the Great Western and No. 2; No. 4 
commences by a junction with No, 1 near the 
bridge, over the River Teign, and terminates at an 
open point in the parish of Chagford ; and No. 5 is 
a connexion between Nos. Land 4. Running powers 
over parts of the Great Western, Teign Valley, and 
South Western Railways, with the use of docks, 
wharves, &c., working agreements with those 
companies, and powers to the Corporation of Exeter 
to subscribe, are included among the other provisions 
of the Bill. 

The notice for the Bill to be promoted under the 
title of ‘‘ Plymouth, Devonport, and South-Western 


Junction Railway,” occupies close upon nine 
columns of the Lowdlon Gazette, and describes nine 
railways. No. 1 commences in the parish of 


Charles the Martyr, Plymouth, by a junction with 
the Priory Station branch of the South-Western 
Company, and terminates by joining the Devon- 
port branch of the same company, at Stoke 
Damerel ; Nos. 2, 3, and 4 continue the line to a 
connexion with the South-Western, at Liddford 
Junction Station. No. 5 is froma point on No, 2 
to an independent terminus, at Tamerton Foliot. 
No. 6 connects No. 2, with a line authorised by 
the Devon and Cornwall Central Act, 1882, at 
Calstock. No. 7 is wholly at Calstock, and is to 
form another connexion between the two last de- 
scribed lines. No, 8 is a junction between Nos. 3 
and 6 at Beer Ferris, and No. 9 joins No. 2 to 
the Cornwall Railway, in the parish of St. Budeaux ; 
the works involve interference with about ten acres 
of commonable land. The other provisions of the Bill 
relate to diversions of roads and streets, running 
powers over parts of the South-Western, Plymouth, 
and Dartmoor and the Cornwall railways, working 
agreements withthe South-Western, Great Western, 
Cornwall and Devon, and Cornwall Central Com- 
panies, and powers to the corporations of Ply- 
mouthand Devonport with respect to construction, 
&c., of the works to be authorised. 

Holsworthy and Bude Railway is to commence 
at Holsworthy by a junction with the Okehampton 
and Holsworthy branch of the South-Western Rail- 
way, pass through several parishes in the counties 
of Devon and Cornwall, and terminate at an open 
point at Bude. The Bill is to authorise the use of 
Holsworthy Station, and working agreements with 
the South-Western Company. 

We must again leave over for future notice a 
number of miscellaneous Bills. 


RUSSIAN MINERAL PRODUCTS. 

THE first railway constructed in Russia was in 
1836. Itran from St. Petersburg to Tsarkoe Selo, 
and was 25 versts (163 miles) in length, 1750 tons 
of rails being used in its formation. Between 1836 
and 1877 the length of railways constructed was 
18,496 versts (1 
2,230,000 tons of rails. Added to this there were 
also 2500 versts (1657 miles) of branch lines, for 
which 360,000 tons of rails were used. Of this 
quantity of rails 117,000 tons were of steel. The 
following figures show the origin of all the rails used 
up to 1877: 

Per cent. 


Foreign rails, duty free 89 
9 paid 3.7 
Russian rails ... oe 7.3 


The cost of the foreign made rails was 128,400,000 
roubles (19,962,5001.), and of the home made ones, 
12,323,000 roubles (1,925,468/.) There are some 
very good qualities of rails manufactured in Russia, 
notably those turned out at the Demidoff Works, 
but owing to the system under which the railways 
are constructed there is little demand for them. 
The first aim of the concessionaire is to get cheap 
material, and hence it is that the part of the Oural 
Railway that passes by the Demidott Works, has rails 
bearing the stamp of an English firm. — It is stated 
in Russia that a Demidoff rail has a life of about 
eight years, costing 1.5 roubles per pood (4s. 8d. 
per 36 Ib.), and being saleable for one rouble 
(3s. 1$d.) at the end of its service. On the other 





2,231 miles), consuming altogether | 


hand most foreign rails have a life of from only 
three to five years, and their market price, when 
taken up, is 45 copecks (1s. 44d.) The following 
Table shows the origin of the Russian railway 
rolling stock : 
Locomotives. 
Foreign, duty free 
fe paid 
Russian manufacture sis ree 
Total value in roubles, 87,000,000 ( 


Carriages. 


2125 


95 
a 748 
13,595,000. ) 


Foreign, duty free 3640 
si paid ... 1222 
tussian manufacture 1068 
5930 


Total value in roubles, 23,000,000 (3,598,000/. ) 


Goods Wagons. 


Foreign, duty free ... 21,627 
~ paid ... 6,525 
Russian manufacture 24,271 


Total value in roubles, 70,000,000 (10,937,000. 


Open Trucks, 





Foreign, duty free .. 9,453 
is paid 1,992 
Russian manufacture 10,831 
29,76 


Total value in roubles, 25,000,000 (3,906,000/. ) 
The Government itself for various reasons, princi- 
pally lower prices and quicker delivery, orders 
many products for its own use from abroad. For 
instance, from 1868 to 1876, for building men-of- 
war the Government used mostly English iron, pay- 
ing 17,000,000 roubles (2,656,000/.) for it. The 
Minister of War's budget provides every year, on 
the average, 8,000,000 roubles (1,250,000/.) for the 
purchase of guns, projectiles, &c., and nearly all this 


Russia is not without arsenals, such as the Obou- 
choff Steel Works and the Perm Steel Works, which 


of the ofticials for foreign made goods is keenly 
felt as a grievance by the manufacturing classes. 





another source of irritation. 





| 
| 


Russian Imports from Europe in 1880. 





‘oods. Tons. 
Tron (bar) 6,165,728 98,984 
ys (plate) 2,952,574 47,392 
(rails)... 299, 899 3.688 
Pig iron 15,030,659 241,423 
Tin plates ... 81,359 1,306 
Steel Sai 2,204,497 35,385 
5, Yails 1,817,371 29,171 
Copper Poe 537,444 8,627 
“a alloys 53,397 857 
Tm 3. en 97,581 1,566 
Mercury as 2,404 38.6 
The only exports worth noting are : 
3ar iron 7,989,314 128,239 
Lead... waa 893,068 14,495 
Zinc in pigs 79,130 1,270 
» _ sheeting 94,855 1,522 
i. .... 114,138,766 1,832,083 
Sulphur 421,848 6,77 
Salt ... 8,754,785 140,526 
Kerosine 1,110,036 17,817 
Roubles. £ 
Gold, value... 6,906,069 1,079,072 * 
Silver st 4,502,997 703,594 
Machinery ... a 68,546,511 10,710,392 
Metallic products | 
Machinery in parts + 18,417,211 2,877,689 
Implements, &c. j 


The value of the rouble has been taken at 3s. 13d. 
in compiling the Table. The paper rouble is worth 
from 2s. 3d. to 2s. 6d. 





PHOTOMETRY.—No. IT. 

Corwws Photometer.—Another French physicist, 
M. A. Cornu, recently published in the Lumiére 
Electrique (November, 1881) a series of photo- 
metric researches which should be referred to here, 
because the apparatus he has devised is based 
upon observations made with two adjacent lumi- 


money goes abroad, mostly, in the past, to Krupp. | 20us surfaces, as in the photometers of Bouguer, 


Foucault, and those derived from them. Never- 
theless it differs notably from these in the funda- 


can make good and reliable guns, andthe preference mental principle of the method which utilises the 


discovery made by Bouguer, referring to a pro- 
perty of lenses which may be thus defined. The 


The question of import duties on iron and coal is | focal image of an illuminating body produced by a 
It is generally |lens is, as to form, independent of the size and 


re that reasonable taxation of these articles | form of the aperture ; and, as to intensity, is pro- 


would be beneficial to the country in many respects, 
| if only the duties were planned by economists and 
not by military men, as is the case now. The 
| Government system of giving premiums to works, 
|manufacturing rails and rolling stock has proved 
| useless and mischievous. Many works were started 
|with the simple object of getting the premiums; 
| they made rails and locomotives that could be just 
| got to pass the inspection by aid of ‘‘ chicken and 
| champagne,” and other more substantial consider- 
‘ations. Now they have completed their orders and 
| private consumers have no faith in them, conse- 
| quently they are nearly all standing. The premium 
| for a locomotive was 2400 to 3000 roubles (375/. to 
4681.) according to size. The price of rails (steel) 
| with the premium was 2 roubles 30 copecks per 
| pood (7s. 2d. per 36 1b.). English rails cost at St. 
| Petersburg (say) 1 rouble 15 copecks per pood, so 
‘that the people paid 1 rouble 15 copecks (3s. 7d.) 
| per pood extra for the sake of having rails that 
could be called Russian, but which were manu- 
factured with foreign coal and pig iron. The latest 
statistics of the production of iron, steel, and coal 
that have been issued are those for 1880. The 
following is a summary: 





Poods. Tons. 
Tron ore raised 62,493,424 1,003,147 
Coal raised ... 200,942,52 3,225,401 
Pigiron ... oa 27,375,370 438,006 
Castings (cast iron) 3,208,656 51,5 
Tron rails a 313,364 5,030 
Iron (round, square, 
Ce. Me a2 12,958,044 208,000 

Iron (sheets and 

plates)... zs 4,559,123 73,180 
Steel (various) 18,761,298 301,144 
Steel rails ... 12,294,548 197,344 
Iron wire 203,057 3,259 
Iron forgings 2,308,724 37,058 

Other Metals and Materials. 

Gold... 2,642 42.4 
Platinum 180 2.9 
Silver 616 9.9 
Lead... 69,947 1,112 
Copper 195,518 3,138 
Zinc (pig) 267,800 4,298 
Sulphur 5,500 87 
Kerozine 7,946,253 127,548 
Asphaltum ... = 569,611 9,143 
Mineral lubricating 

oils i te 1,010,223 16,231 
Salt... ....... 45,232,580 726,044 
Chrome iron ore ... 503,503 8,081 





portional to the area of this aperture. The photo- 
meter constructed by M. Cornu to carry out this 
principle is formed of two identical achromatic 
objectives, the optical axes of which intersect at 
about double the common focal distance. Each of 
these objectives throws upon a white screen the 
image of two diaphragms, and behind these are 
the luminous sources to be compared. On each 
objective is a double metal plate carrying a small, 
so-called cat’s-eye diaphragm. This is composed of 
two plates superposed, each being pierced witha 
square opening. These plates can be displaced 
relatively to each other by means of a small pinion, 
arranged as shown in Fig. 12, which causes the two 





remy 


y, 
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Fig 72 
square openings to move in opposite directions. 
When the two plates cover each other exactly, the 
two openings coincide, and give passage to the 
maximum number of luminous rays. By turning 
the pinion the openings are displaced, and the size 
of the resultant opening is reduced, the square 
form arid the same central point is always maintained 
until one of the holes is completely covered. A small 
graduated scale indicates at each moment the length 
of side of the corresponding square. The lights to be 
compared being placed very near the diaphragms, 
the apparatus is adjusted so as to have very distinct 
images, the edges of which must coincide. Equal 
intensity is then sought by opening the diaphragm 
full in front of the feeblest light, and by adjusting 
the pinion of the other diaphragm. In this way 
the ratio of the intensities is obtained by taking the 
inverse ratio of the surfaces of the corresponding 
squares. The experimentcan berepeated by testing it 
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on a smaller opi n'ng of the first diaphragm. In this 
way several resultscan be obtained, the mean of which 
may be taken, and the differences can also be cor- 
rected that proceed from any variation in the two 
objectives by exchanging them, and taking the 
average, if any difference occur in the observations. 
If the luminous sources are of different colours, they 
can be equalised with coloured glass, and the 
divergence of the tints may be reduced by weaken- 
ing the intensities of the images on the screen, since, 
as M. Cornu says, ‘‘the eye before a gradual re- 
duction in its impressions appears to lose the per- 
ception of colour before losing that of intensity.” 
Either by the use of a coloured glass, or by reducing 
the intensities two ratios are obtained, the mean of 
which may be taken. This method may be moditied 
so as to apply, not to images thrown ona screen, 
but to aérial images themselves, which are brighter 
and better defined. In order that the eye may 
observe them simultaneously by one observation. it 
is necesary that the optical axes of the two objec- 
tives should be made to coincide. M. Cornu 
effects this by means of a glass placed at an angle 
of 45 deg., which transmits the rays of one 
of the two objectives, and diverts the others by 
reflection, so as to obtain two contiguous images. 


The equality in the intensity of these two images | 
does not give direct the ratio of the illuminating | 


power of the sources being compared, because the 
reflection and the refraction of the glass do not re- 
duce the luminous rays in the same proportion. 
is necessary in this case to use an auxiliary source, 
and to employ the following indirect method. 
Let K be the ratio of intensities transmitted 
by reflection and refraction ; I, I, the intensities of 
the two lights. In making the two experiments we 
shall have. 

Klt=m, KE= n, Whence T 
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It should also be remarked that the glass polarises 
the rays, and if the two incident rays be previously 
polarised, the method would cease to present the 
same simplicity. Moreover, the two faces of the 
plate give each of them an independent image, 
but one of these may be suppressed by using a 
plate of sufficient thickness. Fig. 13 shows the 


arrangement adopted by M. Cornu; A B is a piece 
of black glass placed at an angle of 45 deg. to the 
direction of the optical axes of the objectives, L L' 
placed themselves at right angles to each other, 
and in such a way that the edge B is at the inter- 
section of these axes perpendicularly to their plane. 
The two groups of rays from L and L' will thus 
produce two images on one side and the other of 
the axis B C, one to the right, visible by trans- 
mission, the other to the left, visible by reflection, 
and separated by the image of the edge B. 
By placing a microscope at C, provided with a 
circular diaphragm c, the field of vision will be 
two semicircles separated by a vertical diameter. 


One-half will represent the fixed intensity of the | 
auxiliary source, the other will vary according to | 
M. Cornu | 


the opening of the photometric screen. 
points out that according to the principle of the 
apparatus, in order that the method should be 
correctly applicable, it is necessary for the eye to 
receive all the light emanating from this source, or 
emanating from the opening of the diaphragm ; it is 
necessary, therefore, to be sure that the minimum 
square opening of the photometer L is wholly visi- 
ble in the circular ring of the microscope, and that 
the opening in the objective L, or the image of the 
source, is also wholly visible and concentric with 
the image of the square opening. 

In a further note M. Cornu has given an applica- 
tion of the preceding method for investigating the 
intensity of the electric light, in replacing the direct 


It | 


obsérvation by an indirect one, that suppresses, or 
at least reduces the oscillations inseparable from the 
voltaic are. It consists in placing the luminous 
source in the middle of aspherical chamber painted 
white inside in such a way as to make it more uni- 
form by reducing the direct lighting. Let A B, 
Fig. 14, be the position of this spherical surface 
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placed in a dark chamber X Y; o its centre, e the 
| electric lamp. At Eis placed symmetrically a tube, 
| blackened inside, and provided with an opening 
|G G', widened out so as to receive the rays of a 


Behind this tube the photometer above described 


the cat’s-eye e e', the standard light K. 
successively at E the various luminous sources to 
| be compared the ratios of their intensities can be 
| obtained. 

Masson's Photometer.—The following is the de- 
scription of a photometer of a totally different 
character devised by M. Masson, and described by | 
him ina long article published in vol. xv. of the 
Annales de Physique et de Chimie. This photo- 
meter is based on the following principle: If we 
suppose a disc of white cardboard on which alternate 
black and white sectors are drawn, as shown in 
Fig. 15, and if we impart to this disc a rapid move- | 
ment of rotation by any convenient mechanism, it 


Fig. 15. 


will appear to be of a uniform tint. If this re- 
volving disc be illuminated suddenly by a light, | 
and for a sufficiently short interval, the disc will | 
have the appearance of being motionless, and the | 
sectors will be seen separate and distinct. If the 
effect of this instantaneous illumination be gradually 
reduced by removing the disc, then at a certain 
distance the excess of illumination which it throws 
on the disc will become too feeble to distinguish 
the sectors, and it will again become of a uniform 
tint. The moment when the sectors cease to be 
visible is variable with each observer, but is always 
sensibly constant for the same eye, according to 
M. Masson, if the conditions of vision remain the 
same. The special object M. Masson had in view 
in designing this photometer was to measure flashing, 
and especially, electric lights. It will be found 
that by making the flashes to be compared, play 
successively on the disc at the fixed distances when 
the sectors cease to be visible, the ratio of the 
squares of these distances will give the ratios of 
the intensities. The measure of the absolute 
intensity of the spark in relation to the permanent 
light, depends on the number of sectors and 
the speed of rotation. The greater or less accu- 
|racy of the measurements will depend on the 
capacity of the eye to appreciate the precise point 
where the sectors cease to be visible. Experiments 
prove that this limit is very clearly marked, and 
that the moment can be seized without difficulty. 
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To convert the apparatus into an ordinary photo- 


meter capable of comparing permanent lights, it is 
suflicient to direct two similar sparks on the disc, illu- 
minated by the two continuous lights, and in each 
case to adjust them gradually until the sectors cease 
to be visible during the continuance of the spark. 
The experimenter will note in every case the distance 
of the source from the screen, and the ratio of the 
squares of the distance will give the ratio of in- 
tensities. The photometer of M. Masson consists 
of a disc, as shown in Fig. 16, about 8 centimetres 
in diameter, on which are drawn sixty black and 
white sectors. This disc is secured to a copper 
support fixed to an axis connected to clockwork in 
the box a. By means of a detent the disc may be 
made to revolve at a speed of from 200 to 250 revo- 
lutions per second, At b, Fig. 16, is a box in the 
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form of a lantern opposite the disc, and pierced on 
one side with an opening to allow the rays from a 
‘ This box can 
be moved along a graduated scale ¢ d, which gives 


is placed with its glass N N reflecting by means of |the distance of the flame from the centre of the 


By placing | 


disc. The scale is set at an angle of 45 deg. with 
the plane of the disc. In another direction, at an 
angle of 45 deg., are placed on the table two scales 


|e fe f', in the form of rails, on which slides a small 
| carriage g, carrying two little columns of glass titted 


with two balls, between which the sparks play, and 
which can be set closer together or farther apart by 
a micrometer screw. One of them takes the positive 
current from an insulated mercury trough h h' by 
The other electrical 
connexion is a second raised channel k k', in which 
dips a metal strip i! connected to the second ball. 
The terminals are connected at h and k in sucha 
manner that the circuit remains constant, no matter 
what may be the position of the carriage y. The 
spark is derived from a condenser placed in an 


| adjoining room with the electrical machine. 


By substituting for the Carcel, the electric or 
other lamp it is desired to compare, all the elements 
of the experiment are obtained. M. Tchikoleff, a 
Russian physicist, and member of the Electrical 
Congress, has drawn attention to this somewhat 
forgotten photometer, the use of which he sug- 
gested. 

Rumford’s Photometer.—The photometer of Count 
Rumford is based on the indications given by 
Lambert in a work published in 1760, called Pho- 
tometria sive de mensura et gradibus luminis, 
colorum et umbre. It is prior to that of Fourcault, 
and in a chronological point of view, ought to find 
a place by the side of that of Bouguer. Fig. 17 
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explains the arrangement and principle clearly. A B 
is a screen before which is placed a vertical rod C. 
On two straight lines forming equal angles with 
the plane of the rod C, perpendicular to the screen, 
the lights L L' are placed, which are to be com- 


pared, These two lights project on the screen two 
shadows C' C" of the rod ; one of the lamps is shifted 
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until the shadows appear of equal intensity. Then 
it is clear that the shadow c! receives from L as 
much light as ¢ receives from L'. The ratios of 
the intensities will then be given by the ratios of 
the squares of the distances of each light from the 
shadow, thrown by the other light. This process 
is very convenient for rapid measurements, which 
do not require any great degree of accuracy. 
Bunsen’s Photometer. This photometer is among 
those most in use. It is based on the fact that if a 
paper screen on which is a semi-transparent grease 
spot, is placed between two lights, the spot will dis- 
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hourly consumption of spermaceti. In this case, as 
in the preceding, the screen is enclosed in a thin 
metallic cylinder open at both ends, and having two 
longitudinal openings, by which the two sides of the 
paper disc can be observed. It is more convenient, 
as shown in Fig. 20, to place on each side of the 
diaphragm two mirrors inclined at 45 deg., which 
allow the experimenter to observe at the same time 
the reflections on both sides of the screen. Fig. 20 
shows how the apparatus is adapted for using the 
Carcel lamp as a standard. The lamp and the 
system of screen and mirrors, are rigidly con- 


FIG.I8 








Carstaedt, has described in Poggendorf’s Aunalen 
(vol. cl., page 551) an experimental verification of 
the law of the squares of the distances, founded on 
the use of the Bunsen photometer. If Q and Q' be 

| the quantities of incident light, emitted by the two 
sources, R R! the fractions reflected by the opaque 

| portion of the diaphragm, and V V' the fractions 

! transmitted by the oiled portions, at the moment 
when the spot disappears, we have evidently 


RQ+V Q=R' Q+V' QI), 
whence, 
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appear when equally illuminated on both sides. 
rhe photometer constructed on this principle, con- 
sists essentially (Figs. 18 and 19) of a graduated 
scale from 3 metres to 3.50 metres long, on which 
slides a small carriage carrying a frame, and an 
index which records its position. The frame is 
fitted with a paper diaphragm treated with a solu- 
tion of spermaceti in benzine with the exception of a 
circular spot in the centre. Sometimes the opposite 
urangement is employed, a translucent spot being 
made in the middle of the opaque diaphragm. In this 
photometer a candle isgenerally employed as astan- 
dard. In one of the arrangements, Fig. 19, the candle 
is placed on the arm of a balance which regulates the 





nected and move together. In all these arrange- 


ments the frame carrying the diaphragm is shifted | 


on the scale until the spot ceases to be visible, 
and the division on the graduated scale as marked 
by the index, then noted. The distance of the screen 
from the lights is thus recorded, and the ratio of 
the squares will give that of the intensities. The 
three illustrations of Bunsen’s photometer show 
instruments adapted for measuring the intensity of 
gas jets, but the arrangement would be identical 
for measuring power of an electric light. Figs. 18, 
19, and 20 are borrowed from the portfolio of the 
Continental Company for the manufacture of gas 
counters and other apparatus. A German physicist, 
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The coefticients R R' V and V! depending wholly 
“a P ) 
on the photometer, it follows that the ratio it 


. 
is constant. Now, if we admit as correct the law 
of the squares of the distances, we shall have, eim- 
ploying the ordinary notation 


1 
Q= I -Or= Ps 
d= d= 
whence 
Q - T i ad? 
Q YT @e* 


The ratio remaining the same during a series of 
i. > o 


. , i? 
experiments, it follows then that + must be 
az 


equally constant. It is this that M. Carstaedt has 
verified and illustrated by numerous tabulated ex- 
periments. 





RAILWAY MATTERS IN MANITOBA. —The Canadian Pacific 
Railway Company is preparing to absorb the Manitoba 
| South-Western Railway, and in a few weeks there will be 
| an end to railway competition within the borders of the 
prairie province. The Canadian Pacific Syndicate having 
decided to abandon the Emerson and North-Western 
Railway, it is now believed that the charter granted by the 
local legislature, authorising the construction of that line, 
will be disallowed. The general impression is that the 
Government fear to do anything to infringe upon the 
| privileges granted to the Canadian Pacific Syndicate 
| under their contract, lest the latter should take advantage 

of the breach of contract to abandon the construction of 

the line north of Lake Superior. The promoters of the 
| Emerson and North-Western Railway say that their 
| charter, having been granted by Order in Council after the 
| passing of the General Railway Act by the local legisla- 
ture, cannot now be disallowed. Their legal advisers 
hold to the opinion that the charter granted under the 
local act is valid, even should such act be afterwards 
vetoed by the federal authorities. The question is an 
important one, and may have to be settled by legislation 
or by an appeal to the courts. 
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ELECTRIC LIGHTING NOTES. 


In August last the Board of Trade issued a set of 
rules in anticipation of the passage of the Electric 
Lighting Act. In October, after the Act had become 
law, the same rules were reissued with slight amend- 
ments, and are now of the same force as if included in 
the Act. This week the following new rule has been 


the Rules made by the Board of Trade shall be the 
first day of February instead of two months from the 
date of the newspaper containing the first advertise- 
ment of the application.” Rule 4 provided that the 
deposited copies of the proposed license or provisional 
order should be in print and should bear the 
names of the solicitors or parliamentary agents for the 
scheme. There was to be a notice at the end of the 
draft stating that objections could be made to the 
Board of Trade, endorsed ‘‘ Electric Lighting Act,” 
and that such objections must be delivered within 
two months of the date of the newspaper con- 
taining the first advertisement of the application. It 
is this date that is now altered to the Ist day of Feb- 
ruary. The rule further specified that the applicants 
should depesit a sutticient number of such printed 
drafts in London, and within the proposed area of 
supply, and that such copies should be furnished to all 
persons applying for them, at a price of not more than 
one shilling each. The draft must contain (1) the 
address and description of the applicant ; (2) a de- 
scription of the proposed area of supply ; (3) a state- 
ment of the purposes for which a supply is to be given, 
viz., any or all of the public or private purposes 
specified in section three of the Act; (4) a general 
description of the proposed works ; (5) provisions con- 
cerning the breaking-up of streets and tramways ; (6) 
conditions of supply, including price, nature and 
amount of supply, obligation to supply, &c. ; (7) period 
for which concession is sought; (8) provisions for 
securing the safety of the consumer from injury by 
shock, fire, and otherwise ; (9) provisions for enforcing 
performance of duties by undertakers, and for the 
revocation of the license or order where the undertakers 
fail to perform such duties. 

Rule 11 is ‘If any local or other public authority, 
company, or person desires to have any clauses or 
other amendments inserted in the license or order 
they must deliver the same to the parliamentary 
agents or solicitors for the orders, and also to the 
Board of Trade on or before the time limited for 
bringing objections.” That now the first of February. 

Thus it will be seen that any person is able to buy 
for a shilling a copy of the proposed licence, or order, 
and to oppose it, or any part of it, if he delivers par- 
ticulars of his opposition to the agents of the appli- 
cants and to the Board of Trade before the first day 
of the next month. Rule 10 further provides that in 
all cases of applications for a license, renewal of 
license, or provisional order, to which objection is 
made by any person locally interested, the Board of 
Trade will, if either the applicants or the objectors so 
desire hold a local inquiry, of which due notice will be 
given.” According to Rule 14, the last day on which 
the memorial relating to a provisional order could be 
lodged was December 21st ult., and the parliamentary 
agents or solicitors must be prepared to prove compli- 
ance with the provisions of the Act by January 25th, 
and all such proof must be completed on or before 
February 25th. Six days’ notice will be given of the 
day and hour at which such agents or solicitors are to 
attend for the purpose at the Board of Trade, and 
printed forms of proof will accompany the notice. 
These forms should be filled up and brought with the 
requisite documents to the Board of Trade at the time 
fixed for receiving proof. An application for a licence 
can be made at any time. 


Some time ago Mr. Lane-Fox delivered a lecture at 
the Royal United Service Institution on ‘‘ The Future 
of Electric Lighting,” which has since been published. 
It was not the object of the lecturer to go deeply into 
either the theory or the practice of electric lighting, and 
he contented himself with giving his hearers a rapid 
and popular account of the manner in which electrical 
currents are generated and utilised for illuminative 
purposes. He dealt with the salient features of the 
manufacture of incandescent lamps, particularly his 
own, of dynamo machines, secondary batteries, and 
meters. From measurement of electricity it was an 
easy step to the consideration of cost, and here Mr. 
Lane-Fox left the region of fact for that of hypothesis, 
and arrived at some startling results. He commenced 
with the assumption that under favourable circum- 
stances 1? lbs. of coal per hour will give one horse- 
power, and that one horse-power may be caused to 
furnish light equal to 150 candles, both of which are 
no doubt fairly correct. He then proceeded to say 
that supposing we took the cost of fuel to be about 
one-third of the total cost or expenditure for the pro- 
duction of energy, ‘“‘we could retail energy at one 
farthing per hour per horse-power, that is we could 
actually produce the power and sell it at a profit at 
that price.” Now we, like Mr Fox, believe that there 


: : ‘ | depreciator of gas. 
issued :—‘‘ The time provided for by Rules 4 and 11 of | ° segpemasnedlggsd. 





is a great future before electricity, but we find a diffi- 
culty in keeping pace with him when he gives the rein 
to his imagination. In the first place, taking his own 
data we work out the cost for him, with coal at 20s. 
per ton, to be rather more than a halfpenny, instead 
of a farthing. But even with this higher tigure the 
result is sutticiently good to please the most ardent 
An ordinary gas jet costs one-fifth 
of a penny per hour, so that if Mr. Fox’s prophecy 
ever comes true we shall obtain four times the light 
from electricity for the same price we now pay for gas. 
It isa pity that some clue is not given as to the 
possible direction in which the improvements by which 
this great reduction is to be made. To-day there 
would beaditiiculty in getting a supply of incandescence 
lights at the price of gas, even if the consumer under- 
took the renewals of the lamps. Where then is this 


reduction of four times (Mr. Lane-Fox himself gives | 
no like- | 
lihood of engines burning much less coal or of coal | 
Dynamos already convert 85 to 90 


it as twelve times) to come from? There is 
becoming cheaper. 
per cent. of the energy delivered to them into current, 
so there is little hope in that direction. The only other 
factor is the lamp, but the lecturer appears to exclude 
that, for it is upon the energy retailed that he bases 
his calculation and not upon the light. No doubt 
there ismuch room for improvement in incandesence 


lamps, and the discovery of a conductor that would | 


endure a higher temperature could make a wonderful 
alteration in the cost of maintenance, but at present 
we see no prospect of such adiscovery. We wish that 
Mr. Lane-Fox had been more explicit with his 
audience, and had furnished reasons that would have 
enabled us to share his rosy anticipations. 


Already one of the numerous electric lighting com- 
panies calls for an obituary notice. On Wednesday 
last an extraordinary general meeting was held of the 
Devon and Cornwall Electric Lighting Company, to 
consider a petition lodged by one of the shareholders. 
After some discussion it was unanimously agreed to 
consent to an order being made for winding up the 
concern. The following facts epitomise the brief 
career of this undertaking. The company was formed 
to work the Brush system in the counties named, with 
a capital of 100,000/. in 20,000 shares of 5/. each. The 
shares were allotted only in September last. It 
appears to be an offshoot from the Great Western 
Electric Light and Power Company (capital 250,000/. ). 
Of the capital, 55,630/. was actually issued, 23,190/. 
having been paid by the public, and a liability of 
23,190/. remains. A Mr. R. Sully was the vendor of the 
rights for these counties, and he sold them to the 
Devon and Cornwall Company for 10,500/. in cash, and 
1850 fully paid-up shares; the sum he paid to the 
Great Western Company having been 7500/. in cash 
and 1500 shares. It was stated at the meeting that 
the cash in hand was under 4000/., but that there were 
no liabilities. The complaint of the shareholders was 
based on the misrepresentations in the prospectus as 
regards the Lane Fox patents, but the Great Western 
Company, to whom the patent rights will revert, re- 
pudiate all responsibility. It is scarcely reasonable to 
suppose that the matter will end with the death of 
the company; somebody can doubtless be made re- 
sponsible for the misstatements under which this and 
other companies were floated, although the work of 
litigation attendant on these involved Brush operations, 
may well cause every one, except lawyers, to hesitate. 

The section of the Sheffield municipal body opposing 
electric lighting for that city, has scored a success, 
since after a very prolonged debate, on Wednesday 
last, the council decided by 30 votes to 20 not to pro- 
ceed with the Bill they had deposited for a provisional 
order. Further, they determined to oppose the appli- 
cation of the Union Electric Light and Power Company 
for the same purpose. 

The City Commissioners of Sewers decided, at a 
meeting held this week, to apply for a special license 
to light a small area of the City, and for permissive 
power to deal with a larger area. The St. Olave parish 
Board of Works resolved this week not to apply for a 
license under the Electric Lighting Act, but to con- 
sider a proposal made by Mr. St. George Lane-Fox to 
light the parish by incandescence lamps, at a lower 
price than gas. The Bermondsey Vestry are not going 
to apply for a license, and they are going to oppose the 
Metropolitan Brush Company’s application dealing with 
this parish. 


A warm controversy has been of late carried on as to 
whom belongs the honour of having invented the 
compound system of winding the field magnet bobbins 
of dynamo machines. This system consists in placing 
two conductors upon each magnet, one included in the 
external circuit, after the manner of an ordinary or 
series dynamo, and the other in a shunt circuit, as is 
customary in a shunt wound machine. The resultant 
effect of the two coils is that the magnetic intensity of 
the field is such that there is a constant difference 
of potential at the poles of the machine through a very 








wide range of resistance in the external circuit. The 
idea appeared in the original Brush patent, and 
was carried out in America to a considerable extent, 
but for a totally different purpose. The shunt coil, 
called in the specification a *‘ teaser,” was employed to 
prevent the reversal of the residual polarity of the 
magnets of machines employed in electro-plating, when 
a reverse current was sent round them from the 
chemical action of the electrodes in the depositing 
trough. In the early part of October Mr. Paget Higgs 
wrote to a scientific paper in this country a letter ex- 
planatory of the value of the system as applied to in- 
candescence lights, and since then more than one 
claimant to the discovery has appeared. In discussing 
the matter last week a contemporary stated that Messrs. 
Crompton and Co. were the only manufacturers that 
were practically prepared to supply generators 
on this system. This, however, was incorrect ; 
in our issue of November 3rd we noticed the 
installation by Messrs. Siemens Brothers of the electric 
light upon the s.s. Arizona. The generators there 
employed are wound upon the new system, and have 
now made four trips across the Atlantic with most 
satisfactory results, They are good to feed any num- 
ber of lamps from 1 to 300, and if 200 are turned off 
sundenly there is no visible fluctuation of the re- 
mainder. Messrs. Siemens Brothers have a_ long 


record of experiments extending over several months 
in relation to the new system, and have applied it sue- 
cessively to the whole range of generators constructed 
by them, both large and small. 


THE INSTITUTION OF CIVIL ENGINEERS. 


Address delivered by the President, Mr. JAMES BRUNLEES, 
F.R.S.E. 


At the ordinary meeting on Tuesday, the %th of 
January, Mr. James Brunlees, F.R.S.E., delivered an 
inaugural address as President. 

He stated that it was thirty years since he had been 
elected a member of the Institution. When he joined it in 
1852 there were 745 members of all classes ; the number now 
was 4210. Then only one volume of minutes was issued 
annually, now there were four. Then there was no 
benevolent fund in connexion with the Institution, nor 
had the student class been established. The former was 
founded in 1864, and had been a great boon to many who 
had been laid low by sickness or who had been overtaken 
by adverse circumstances. The student class was esta- 
blished 1867, and now numbered 759. He would remind 
his younger hearers that they were entering a field in 
which competition became yearly more keen; and that 
they could not afford to despise the acquisition of know- 
ledge, the immediate use of which, in their professional 
career, might perhaps not be self-evident. A change had 
been made of late years in the scope of the papers brought 
before the Institution. Formerly they were restricted 
chiefly to descriptions of executed works ; latterly they had 
embraced a wider range of subjects, affording more matter 
for useful discussion. 

The address of his immediate predecessor in the chair, 
Sir William Armstrong, mainly bore on the relations of 
engineering science to the arts of war; and the soundness 
of his observations had since been strikingly exemplitied 
by the rapid and decisive events of the recent campaign in 
Egypt. Some part of that rapidity was due to the labours 
of the civil engineer, especially as regarded the celerity 
and freshness with which the troops were enabled to take 
the field, and the ease with which material was moved 
forward by ship and railway, to say nothing of the service 
performed in the early stage of the land operations by the 
movements of the armoured train. 

In considering the more important engineering works 
which had been lately finished, or were in process of 
execution, he was reminded of the small progress in the 
arts of construction until a recent period. In nearly all 
that concerned work executed in stone, wood, or earth, 
the constructions of the ancient engineers might be put 
in comparison with some of the best modern examples, 
and in those materials probably their work would never 
be surpassed. The Panama Canal, when completed, 
would be as important a link in water communication as 
the Suez Canal. But canals of great magnitude were 
amongst the earliest engineering works on record. History 
mentioned two at least of importance; the canal for 
uniting the Red Sea with the Nile, and a canal across 
the Isthmus of Athos, vestiges of which remained. In 
regard to tunnelling, the ancients had not yet been out- 
stripped. To carry off the superfluous waters of Lake 
Fucinus, the Emperor Claudius constructed a tunnel 
38 ft. high, 28 ft. wide, and 3 miles long, chiefly through 
solid rock. With the exception of explosives and machine 
drilling, it was apparently executed much as work of 
that kind would be now; but those exceptions showed 
that it must have required vastly more labour and time, 
He then referred to the manner in which a passage had 
been opened beneath the River Euphrates, from one 
bank to the other, a distance of more than 130 yards, 
The course of the river was diverted, and a tunnel was 
constructed of brick, cemented inside and out with 
asphaltum. The walls, which were twenty bricks thick, 
were 12 ft. high to the springing of the arch, and the 
width of the tunnel was 15 ft. It was on the Island of 
Pharos, opposite Alexandria, that the first lighthouse 
was erected by Ptolemy, nearly three centuries befcre 
the Christian Era. Winstanley’s lighthouse at the Ed- 
dystone, the predecessor of the works of Smeaton and of 
Douglass, was probably not more efficient than the 
Roman Pharos on the heights of Dover. Even the pro- 
blems regarding the disposal of sewage were attempted to 
be solved by ancient Rome, and dealt with by a en- 
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gineers, much in the some way as in the present day. A 
great “low-level” sewer, 30 ft. high by 15 ft. wide, re- 
ceived the drainage of a network of sewers coming from 
the city on the hills, and delivered the accumulation into 
the Tiber. It was the main artery of a system of sewer- 
age and drainage which there had been no attempt to 
rival until, in modern times, the London main drainage 
ystem had been carried out. , ; 

Recently, some of the more formidable barriers to com- 
munication were being surmounted by the introduction 
of steel. 

The bridge to be erected across the Forth, at Queens- 
ferry, was the largest ever undertaken. It would consist 





of two spans of 1700 ft., two of 675 ft., fourteen of 168 ft., | the point being tunnelled was one mile ; its greatest depth 


and six of 50 ft., with a clear headway for navigation of 
150 ft. above high-water of spring tides. 


levers being 350 ft. at the piers and 50 ft. in the centre. 
To hold aloft and to maintain the immense weight of 
steel of which the cantilevers and girder were composed, 
piers would be required of corresponding magnitude. The 


central pier, on the island of Inchgarvie, would consist of | 
four cylindrical masses of concrete and masonry, 45 ft. ia | 
diameter at the top and 70 ft. at the bottom. They would | they were carried on an ascending gradient to the centre 
be founded on rock at a depth below high-water varying | of the river, where they would meet the main tunnel, 


from 24 ft. to 70ft., and would be carried up tol8 ft. 
above high water. The length of the bridge would be 
more than a mile, and of the viaduct approaches 2754 ft. 
The contract had been let for 1,600,000/. 

A less remarkable work, but still one of great import- 
ance, was the New Tay Bridge. This was to be erected 
on new foundations on the up-stream side, and as near as 
wracticable to the site of the previous bridge. It would 
c 10,780 ft. long, divided into eighty-five spans, of which 
eighty-one would be crossed with iron girders 


, and the 
remaining four would be brickwork and masonry. 





| 


The two large | 
spans were composed of two cantilevers, each 675 ft. long, | 
with a central girder 350 ft. long, the depth of the canti- 

| systems, and included a tunnel 3820 yards in length be- 
| tween Liverpool and Birkenhead, 1800 yards of which 


Of | 


the thirteen spans over the navigable waterway two would | 


we 


wsi 


be of ft., and eleven of 245 ft. each, and the height 
from high water to the bottom of the girders would be 
77 ft. The piers would be of wrought iron, plated all 
over, and supported on iron cylinders of suitable dimen- 
sions, sunk 20 ft. into the bed of the river, and filled with 
concrete and brickwork. The parliamentary estimate 


for the work was 654,000/., but the contract had been let | local investigations were before the public when Count de 
I 


for less than that sum. 


| 
| 


Another bridge of a similar character was that over the | 


River Ganges at Benares. It consisted of seven large 
spans, each 356 ft. from centre to centre of the piers, 
and nine smaller spans. The depthof the river, when at 
the ordinary level, was about 20 ft. to 30 ft., but floods had 
been known to rise 50 ft. higher, thus making the whole 
depth of water from 70 ft. to 80 ft. The scour in the river- 
bed, which was of sand, was very great; therefore, the 
foundations had to be sunk to a depth of 120ft. The 
girders were of steel, 25 ft. apart, with a 5 ft. footpath 
on each side. 

A work of a different type was the Kinzua Viaduct, 
across a long, narrow valley, with lofty precipitous sides. 
on the Bradford branch of the New York, 
Western Railroad. It height was 302 ft. from the bed of 
the stream tothe rails. Its length between the abutments 
was 2051 ft., divided into twenty spansof 61 ft. each, 
and one span of 62 ft- 
wrought-iron towers or piers having a uniform width at 
the top of 10 ft. and a spanof 3835 ft. The upper 
half of the piers was composed of four, and the lower of 
six wrought-iron columns, 1 ft. in diameter, braced to- 
gether, and having a batter laterally of 2 in. per foot, 
so that the highest piers hada base about 100 ft. As an 
additional stay against the wind, the iron shoes at the bot- 
tom of the columns were bolted through the piers, 
and the columns were braced together throughout their 
length. 

The East River Bridge, between New York and Brook- 
lyn, was on the suspension principle. The total length 
was 5989 ft., which was divided into three spans, the 
land spans being 930 ft. each, the river span 1595 ft. 
6 in., and its height above high-water 135 ft. The 
width of the bridge was 85 ft., and it was intended to 
accommodate foot-passengers, railway trains, and ordi- 
nary street-traftic. The cables were four in number, cach 
having a diameter of 15} in., and were calculated to 
stand a strain of 12,200 tons each. There were two sus- 
pension towers, each 278 ft. in height above high-water, 
and 159 ft. above the roadway. Its cost would be in 
round figures, about 2,800,000/., independent of the cost 
of land. 

From the consideration of bridges, Mr. Brunlees passed 
to the subject of tunnels. The longest tunnel yet con- 
structed was the St. Gothard, having a length of 14,912 
metres. It was opened for traffic on the first day of 1882. 
The northern end was 38638 ft., and the southern end 
3756 ft., above sea level. The sudden rise from the level 
of the railway proper to the mouths of the tunnel was 
surmounted by spiral tunnels of approach, which ran 
above one another on a radius of 15 chains and a gradient 
of lin 43.5. There were three of these spiral tunnels at 
the north, and four at the south end of the great tunnel. 

The Severn Tunnel was the largest work of the kind in 
this country. It passed under the estuary about half a 
mile below the ferry which connected the Great Western 
Railway with .the railways of South Wales. The total 
length of the tunnel was 7942 yards, of which 2} miles 
were under the tideway. The greatest depth of water 
over the tunnel at high water was 96 ft. and at low water 
60 ft. The tunnel passed through beds of shale and 
Pennant sandstone of the coal measures, and through the 
nearly horizontal beds of Keuper marls, which overlay 
these measures. Water had been met with in all the 
strata, sometimes in large quantities. One spring in the 
Millstone Grit, on the land approach to the tunnel, dis- 
charged over 5000 gallons a minute, and its sudden inroad 


The girders were carried by | 


| width at the water line of 22 metres. 


Lake Erie, and | 
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caused a temporary stoppage of the works. The tunnel 
was 26 ft. wide at 7 ft. above raillevel. It was lined with 
vitrified bricks, set in Portland cement, the lining being 
from 1 ft. 105 in. to3 ft. thick. The total cost of the 
tunnel would be about 1,500,000/. 

The work of tummelling beneath the River Hudson, 
between New York and Jersey City, was remarkable 
chiefly on the account of the difficult nature of the ma- 
terial. There were two single-line tunnels, 30 ft. apart, 
and parallel to each other, and they were intended to 
bring the railway traffic of the south-west and south into 
the city of New York, from which that traffic was at 
present cut off by the Hudson. The width of the river at 


at mean low water was 62ft. The tunnels were being 
driven by the pneumatic process. 

The Mersey Railway was intended to effect direct com- 
munication between the Lancashire and Cheshire Railway 


were under the River Mersey. The tunnel and drainage 
headings below it were being driven through the red sand- 
stone formation. These headings commenced from shafts 
one mile apart, sunk on each side to a depth of 180ft. ; 





which was constructed on a descending gradient to the 
same point. Powerful pumping machinery had been 
erected at each side, and at Liverpool 4500 gallons of 
water per minute had been raised. At Birkenhead the 
water had never exceeded 3000 gallons per minute. The 
main tunnel was being driven from two independent | 
shafts, and was carried forward from these landwards and 
riverwards simultaneously. It was being lined with 
brickwork, set in cement. The length of the railway was 
three miles, and its cost would be about 1,000,000/. 

After alluding to the proposed Channel Tunnel, Mr. 
Brunlees referred to the Panama Cana]. The project to 
unite the Atlantic and Pacific Oceans by a canal across 
the narrow neck of land which joined the two American 
continents was a very old one. During the last century 
and a half many surveys had been made in different parts 
of the isthmus to demonstrate the practicability of the 
project. Several schemes resulting from independent 


sesseps succeeded in obtaining a meeting of an Inter- 
national Congress in Paris in May, 1879, to select the 
project which might be entrusted to a public company. 
This congress adopted the general features of the scheme 
now being carried out. It was proposed to be a canal 
without locks from the Atlantic to the Pacific, 73,000 
metres long, 84 metres deep, and having a minimum 
The canal com- 
menced on the Atlantic coast, at the Bay of Limon, 
with a depth of 84 metres, and went through the marshes 
of Mindi, in the direction of the River Chagres, which it 
joined in the vicinity of Gatun. It was then kept up near 
to the river, which it cut several times, and by a series of 
curves and straight lines reached Matachin, where it 
separated from the River Chagres, and continued in asouth- 
east direction along the valley of the Obispo, atributary of 
the Chagres. It then entered the valley at the Rio Grande, 
and in a series of straight lines and curves reached the 
Gulf of Panama, near the islands of Naos and Flameneo, 
with a depth of 74 metres below the lowest tides. It was 
provided with passing places at suitable distanees. The 
estimated cost of the canal was 31,200,000/. The canal 
would abridge the voyage between Europe and the 
western coast of America at the equator some 2500 
marine leagues, and considerably shorten the voyage to 
the eastern parts of Australia, to New Zealand, and to 
China and Japan. 

Among works of interest for the shelter and accommo- 
dation of shipping, Mr. Brunlees drew attention to the 
Alexandra Dock Works at Hull, and the new harbour of 
Port Elizabeth. The former were situated on the left 
foreshore of the River Humber, some distance below the 
town, in great part seaward of the high-water line. The 
sea embankments, upwards of 6000 ft. in length, had been 
completed, together with the cofferdam for the entrance 
lock, and the tidal water had been excluded from the site 
of the dock and quays. For the first time in carrying 
out works of this class, the excavations and masonry were 
executed, in great part, by hydraulic machinery, worked 
by the permanent engines of 300 horse power. ‘The water 
space of the dock would be 2300 ft. in length and 1000 ft. 
in width. The total length of wharfage afforded by the 
walls and jetties would be 9450 lineal feet. 

The harbour for Port Elizabeth, in Algoa Bay, was of a 
different type. It solved the problem of affording shelter 
for shipping from the heavy seas constantly rolling in 
upon the beach in that region, without obstructing the 
natural movement of the sand, which would speedily 
render any ordinary protection useless. This movement 
was confined tothe comparatively shallow water near the 
shore, and was caused by heavy south-easterly seas. As 
a first step towards the execution of the general design, a 
retaining bank had been constructed along the shore at 
the southern end of the town, which had had the desired 
effect of clearing away a large quantity of the sand accu- 
mulations. From the northern end of this bank, a 
viaduct was to run out in a north-easterly direction 
3000 ft., into six fathoms of water at lowtide. It was to 
be formed of wrought-iron piles, placed in bays 30 ft. 
apart, securely braced together, and supporting a deck 
of wrought-iron girders, with a plated floor carrying the 
road surface on which rails would be laid in the usual 
manner and connected with the system of existing rail- 
ways. The viaduct would present no obstruction to the 
sand travel, and therefore cause no diminution of the 
depth of water. At the outer end a breakwater was td 
be constructed of large concrete blocks, founded on a 
substratum of rubble, carried down to a sufficient depth 





to prevent disturbance by wave action. The cost of the 
work would be about 950,000/. 

The works for an improved supply of water for Liver- 
pool were making rapid progress. The water was to be 
impounded from the watershed of the river Vyrnwy, in 
North Wales, a distance of 67} miles from the Prescot 
reservoirs, to which it was to be brought partly by aque- 
duct and partly in tunnels and pipes. The area of the 
watershed was 17,513 acres. The upper waters of the 
Vyrnwy were to be impounded in the valley of the river 
by a dam, which would collect the waters of the river into 
areservoir having an area of 1115 acres. Manchester 
recently obtained powers for an additional supply of 
water from Thirlmere. All were agreed that a supply of 
pure water was one of the most important means of main- 
taining the health of large towns, and it had also come to 
be admitted that it had an important influence on their 
moral condition. It would be well, therefure, if London 
would seek to emulate the northern cities in supplying its 
population with pure water. 

The old Eddystone lighthouse, completed in 1759, had 
always been an object of peculiar interest to the nation. 
It was with a feeling akin to personal regret that the 
public learned for the first time in 1877 that Smeaton’s 
work was doomed ; but it was a source of satisfaction and 
consolation that nothing in the design or construction of 
the tower itself conduced tothe necessity for replacing 
it: but the rock upon which it was reared had not been 
so enduring. The new tower was 130 ft. high above high 
water, or 58 ft. higher than the old tower, and nearly five 


| times the quantity of stone was used in its construction. 


Smeaton’s tower contained only four rooms ; that of Sir 
James Douglass nine, of larger and loftier proportions. 
It had cost 78,000/., and had been completed in three and 
a half years. 

Since the application of electric light at the South 
Foreland Lighthouse in December, 1858, considerable 
progress had been made with all the luminaries applied to 
lighthouses. At the above date, the standard intensity 
of the first-order oil-light was 230 candle-units, and the 
intensity of the most powerful electric light was about 
670 candle-units. Recently at the Eddystone Lighthouse 
two oil lamps, each of 720 candle-units, had been adopted. 
This intensity would shortly be considerably exceeded. 
With electric light, a focal intensity of about 10,000 
candle-units was applied at the Lizard, and arrangements 
were being made by the Trinity House for practically 
testing the merits of an electric light of 60,060 candle-units 
intensity. With coal-gas light great progress had been 
made since 1865 by Mr. John Wigham, of Dublin. In 
the latest development of his system four burners were 
employed, each of 1250 candle-units intensity. 

Mr. Brunlees then briefly referred to the want of rail- 
way communication in many productive countries. The 
immense population of China would derive great advan- 
tages from the construction of railways. It had been said 
that the objection of the Chinese proceeded chiefly from 
the fear of introducing foreigners in any considerable 
number. Chinese statesmen, even those most liberal and 
enlightened, at one time believed that railways were not 
adapted to the circumstances of China. They had 
recently foimed a different opinion. An official memorial 
had been drawn up by one important government officer, 
and favourably reported on to the Government by another 
high official, suggesting and recommending the construc- 
tion of four important trunk lines, and no doubt if these 
were once executed many more would follow. 

In India s‘mewhat more than 900 miles of railway were 
in course of construction, including three bridges of more 
than ordinary importance. When the works now in pro- 
gress were completed, India would have nearly 12,000 
niles of railway open for traffic. 

In New Zealand the length of railway in various stages 
of progress during the year ended 31st March last, was 
234 miles, and 1333 miles were then open for traffic, and 
an additional expenditure of 1,650,000/. had been ordered. 
In Queensland, only a few miles appeared to be under 
construction ; but an extensive system of railways was 
under the consideration of the Government. In South 
Australia considerable progress had been made in railway 
building, and this might also be said of Victoria and New 
South Wales, where there were 342 miles under construc- 


tion. He regretted that the Australian colonies had not 
adopted the same gauge for their lines. With the 


disadvantages which had arisen in England, in India, and 
in America, from a break of gauge, and from the great 
advantages which Western and Central Europe had 
derived from a uniform gauge, it might have been thought 
prudent on the part of the Australian colonies to have 
accepted the experience of older communities. 

In Canada, 2910 miles of railway were under construc- 
tion ; and in the United States some 11,000 miles had 
been constructed during the last year. In the United 
States and in Canada the tendency was towards a 
uniformity of gauge. 

The undue neglect of the inland navigation of this 
country was a subject which deserved the attention of the 
engineer. For coarse goods, a slower conveyance than the 
goods train might be endured in consideration ofits greater 
cheapness. But to be more extensively useful it must be 
something between the present speed of the canal-boat and 
the goods train, with the punctuality of the latter. 

Mr, Brunlees then drew attention to the fact that the 
trained engineer was a comparatively modern creation. 
Until little more than a huudred years ago Great Britain 
contained hardly a canal or a passable high road ; and 
two centuries ago it was necessary to send to Holland for 
an engineer to build a sea-wall. 

A Rivers Conservancy and Flood Prevention Act was 
greatly needed. Private interests of the most insignifi- 
cant character were suffered to interfere with or prevent 
the execution of plans which would be of manifest advan- 
tage to large .;opulations., To carry out any local or 
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general public improvement, private persons must be 
organised into publ c bodies, and appeal must be madetothe 
cumbrous and costly machinery of parliamentary legisla- 
tion in every individual case. There were signs that this 
ancient system, suitable enough for the rate of progress of 
public works half a century ago, but unsuited to the rapid | 
march of improvement in our time, would before long be | 
inodified and improved. 

During recent times of depression, fear had been ex- | 
pressed that the profession was too full, that the work of | 
engineers had been completed, But these fears were vain. | 
So long as capital accumulated in this country, it must be | 


\ 


é 
OPTI 


Ps 


/and the men who found the means would appoint the 


agents for carrying ouc the works. Not only were public 
works, including many new or larger harbours and docks, 
required at home ; not only were new countries of vast 
extent and enormous resources being gradually laid open 
to the operations of the engineer, but a greater diversity 
of employment was offered to him. It was impossible to 


| say to what uses the comparatively new power of electri- | 


city might be put, but it must play an important part in 
the social industrial economy of the age. 





CANADIAN TELEGRAPHY.—The Dominion Government 


a ene ' ) eT 

‘ a junction with the present Government line at Humboldt, 

| which runs to Battleford and Edmonton. The old line 
between Humboldt and Selkirk, running north of Lake 
Manitoba, will be a abandoned. It is also intended next 
session to lay a cable under Lake Superior connecting 

| with the Ontario telegraph system. 


Gas AT Parts.—The aggregate revenue of the Parisian 
| Company for Lighting and Heating by Gas, amounted in 
| the first nine months of this year to 1,871,898/. The cor- 
| responding revenue in the corresponding period of 1881 
| was 1,733,414/, It follows that the company’s revenue 


expended in some productive way at home or abroad. | has resolved to construct a new line of telegraph on the | has thus expanded in the first nine months of this year to 
Judiciously planned public works were always productive, | Canadian Pacific Railway through Qu’Appelle, forming ' the extent of 138,484/., or 7.97 per cent, 
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In every works or manufactory a supply of clean 
water for the boilers is an important requisite, but one 
which, under the hitherto increasing pollution of our 
rivers, has become more and more difficult to obtain. 
Even rivers that do not receive the refuse of the 
towns and manufactories on their banks, often carry 
great quantities of mud in suspension, particularly at 
flood times, and this needs to be more or less removed 
before the water can be safely used in boilers, or in 
industrial operations, such as paper making, bleaching, 
and the like. Where land is cheap and the configura- 
tion of the country permits of it, it is usual to provide 
settling tanks or reservoirs in which the stream water is 
impounded and allowed to deposit its insoluble im- 
purities while in a state of rest. Reservoirs, however, 


are always costly and often not practicable, and hence | 
it not unfrequently happens that the only choice left to | 
manufacturers is between town’s waterand some system | 


of rapid filtration. The former is, of course, extremely 


expensive, and moreover involves the admission of the | 


water companies with all their bye-laws and regulations 
into the premises, while the latter .is generally both 
troublesome and inefficient. The great difficulty 
in all filters is to easily and quickly remove the 
dirt that has been absorbed from the water pass- 
ing through. Unless this be done at short 
tervals, every particle of the filtering medium be- 
comes coated with mud, and ceases toact. The usual 
method of cleaning is occasionally to reverse the flow of 
the water for a short time for the purpose of flushing 


the filter and washing out the dirt, and if a sufficiently | 
rapid flow could be obtained this would be effectual. But | 
a filter is constructed on the theory that it inde- | 
finitely subdivides the stream passing through it, and | 


reduces its velocity to a speed at which it has no 
longer the power to carry forward the matter sus- 
pended in it, and the more nearly a filter approximates 
to perfection in this respect, the more distinctly impos- 


sible is it to force a current through it that will clean | 


and scour it. 

The problem of constructing a filter for steam users 
and manufacturers that should be able to deal with 
large quantities of muddy river and canal water, and 
should at the same time be capable of being easily and 
efficiently cleaned has been solved by the Pulsometer 
Engineering Company of the Nine Elms Iron Works, 
by the adoption of an elastic filtering material, which 
when compressed forms a compact bed through which 
the water percolates, but when released immediately 
expands, freeing itself from the accumulated dirt, and 
offering little resistance to the flushing current that is 
then sent through it in the opposite direction. The 
material employed is sponge contained in a cylinder, 


and normally compressed between the cylinder end | 


and a piston. While the cleansing operation is being 


conducted the piston is alternately raised and lowered, 





in- | 


| the action on the filtering medium being similar to that 
ordinarily adopted in washing a soapy sponge ; it is 
first allowed to absorb water until the pores are filled, 
and then the water is squeezed out carrying a part of 
the mud with it, the process being continued until the 
effluent water is clear. 

A very successful installation of these filters is now 
in operation at the works of Messrs. Garton, Hill, and 
Co., saccharum manufacturers, Battersea, where it is 
supplying feed-water for eight boilers each 30 ft. by7 ft. 
Two filters of the largest size are employed, and when 
the five remaining boilers that will be required when 
the works are complete, have been put down, will run 
night and day. At the present time when the river 
is particularly muddy, the eftluent water from the filter 
is bright and clear, and as far as appearance goes, is 
similar to the company’s water, which is also drawn 
from the Thames, though of course at a higher part of 
the river, and has been submitted to an elaborate process 
of settling, and filtration by sand beds. The immense 
| quantity of mud eliminated by the filter is made mani- 

fest as soon as the cleaning process is commenced, 
| when it pours out in a thick stream, gradually becom- 
ing clearer and clearer until the turbidity ceases. 

It is not contended that sponge has any power 
to extract the soluble impurities contained in water, 
or to counteract the ill effects of contamination 
by sewage. All that is claimed for the filter is that it 
will rapidly cleanse large quantities of muddy water 
| sufficiently for every manufacturing purpose and for 
feeding boilers both on shore and in river boats, and 
that with a very small amount of care it will remain 
in good working order for years. Large numbers of 
these filters have been delivered both at home and 
abroad, one firm having already ordered nine for use 
| on river steamers in Demerara. These filters are made 

in five sizes, the smallest of which will pass from 
| 100 to 150 gallons per hour, and the largest 2000 to 
3800 gallons. 
| The construction of the filter is clearly shown by 
| the illustrations on the present page and page 27, of 
| which the former is a vertical central section, show- 
ing the parts as they appear while the filter is being 
| cleaned, and the latter is a perspective view of 
| the double installation at the saccharum works. 
|The apparatus consists of a cast-iron copper-lined 
| cylinder fitted with a piston, formed of a circular 
| grating covered with wire gauge. The filtering medium 
is contained between this piston and a perforated plate 
| I, which forms the face of a collecting chamber ccn- 
structed in the cylinder cover. The piston-rod is 
coated with gun-metal, and passes through a stuffing- 
box to a guide fixed on the cover. Between the 
gland and the guide it is provided with a crosshead J, 
whose position can be adjusted by means of a screw 
| thread on the rod. This crosshead is connected by 





two links to a double lever A by which the piston can 
| be raised and lowered in cleansing the sponge. The 
agency for operating the lever varies according to cir- 
cumstances and the size of the filter. In the annexed 
section a hand lever is shown, while in the installation at 
Messrs. Garton, Hill, and Co.’s works a connecting rod 
couples the lever to a crank dise driven by a worm and 
worm-wheel and fast and loose pulleys. In some cases 
it is more convenient to dispense with the lever ang to 
employ a steam cylinder mounted upon the guide 
bracket after the manner of a steam hammer cylinder. 
In order that there may be no liability of the appa- 
ratus to set fast, even if it be neglected, the metallic 
contact between the piston and the cylinder is made 
as narrow as possible, and wooden guiding strips 
are fitted to the outer ends of the strengthening ribs. 
The water to be cleansed enters at the lower part of 
the filter at D, and rising through the piston and the 
compressed layer of sponge, escapes by a pipe E, from 
the chamber formed in the,cover, to the tank where it is 
to be stored, the propelling force being preferably the 
action of gravity. When the filter is to be cleaned the 
supply of dirty water is cut off by closing the valve F ; 
the mud cock G and air inlet K are opened, and a 
portion of the filtered water allowed to flow back to 
waste while at the same time the piston is slowly raised 
and lowered. 








GARRETT’S PATENT STEAM CULTIVATOR. 

Mr. Joun D. Garrett, of Southwold, Suffolk, 
and formerly of Buckau, Magdeburg, has lately con- 
structed a steam cultivator, of which we give illus- 
trations on page 34. It is intended specially for 
use in the cultivation of beetroot and is the second of 
the kind that has been built ; it has ten forks in place 
of twelve in the previous one, as it was found that the 
latter number detracted from the handiness of the 
machine. Referring to the illustrations it will be seen 
that the cultivator consists of a traction engine, to the 
rear end of which an arrangement is added for digging 
up the land. The engine travels slowly forward, 
turning up the ground behind it, and is self-moving 
without the aid of a rope. The wheels are driven by 
spur gearing upon the intermediate shafts E, D, and 
can be rotated at two speeds, one for travelling, at 
nearly two miles an hour, and one for working, at 
48 ft. 3 in. per minute, or rather more than half a mile 
an hour. The main wheels are each formed of twelve 
dished flanged plates P (Figs. 1 and 2), six on each 
side. These are bolted together through their flanges, 
and between them a tyre is built of pieces of wood W, 
over which wearing pieces W? are fitted. These latter 
can be easily replaced. The plates, of which the 
wheels are composed, are flanged by hydraulic power, 
and a very ingenious system of dies, some of which we 
illustrated and described in detail on pages 25 and 26 
of vol. xxviii. in connexion with the Kilbnrn Show. 
The wheels are driven through clutches G* (Fig. 4), 
either of which can be released when it is desired to 
turn the machine at the end of a field. When one 
wheel is cast loose, and the steering wheels are turned 
to the proper angle, the engine revolves round the 
other wheel as on a centre. 

The digging mechanism consists of ten forks arranged 
in a row, and each moving, when the machine is at 
rest, in a path indicated by the dotted figure R. This 
path is so designed that when the machine is travelling 
there is no friction between the back of the fork, or 
spade, and the ground, The motion of the forks is 
derived from eccentrics I', I*, I*, I*, fixed in the shaft 
I, which is driven by spur gear upon the intermediate 
shaft T. These eccentrics are arranged 90 deg. apart, 
so that the forks enter the ground in succession. The 
two outside forks make similar and simultaneous move- 
ments, as likewise do Nos. 2, 3, and 4, counting 
inwards from each side. By this disposition there is 
no rocking action brought to bear upon the machine. 
Each spade or fork is fastened to a tubular handle, 
which is supported at two points. At its upper extre- 
mity it is joined to the strap of one of the eccentrics, 
while midway of its length it carries a bracket to 
which there is pivotted a link J, jointed at its other 
end to the frame L'. This frame is pendent from the 
shaft I, around which it can swing, and rests against 
the rocking frame M. It is from the combination 
of the motions of the two points at which the spade 
holder is supported that its end is caused to descrile 
the figure R. Should it meet with some substance too 
hard to be cut a spring interposed between the 
swinging frame L! and the rocking frame M gives 
way and absorbs the motion. This latter frame 
is pivotted at each side to an eccentric upon the axis 
of the main or driving wheels, and is supported by 
travelling wheels, which thus constantly adapt the 
position of the spades to irregularities of the ground. 
The inclination of the spades, and consequently the 
depth cultivated, can be varied at will whilst the 
machine is at work, by rotating the axle M’, by means 
of a worm and wormwheel driven from a handwheel 
through bevel gear and inclined shafts. In the 
position shown the wheel M' is in its nearest 
position to the travelling wheels, but if the eccentrics 
be moved round half a revolution the wheels M? are 
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carried to the left, a distance equal to the throw of the 
eccentric, and the inclination of the frame L! is 
reduced. By a complete revolution of the shaft the 
spades are lifted clear of the ground to the position 
shown in dotted lines by means of two chains that 
are wound upon sheaves on the axle and pass round 
pulleys on the main framing. There is so much slack 
in these chains that they do not come into action when 
adjustments are being made of the rocking frame M. 
The bracket by which the link / is connected to the 
spade holder is carried by a screw thread, and can be 
adjusted upwards or downwards to control the move- 
ment of the spade to turn the top soil in more or less. 
With the parts in the positions shown, and with a 
speed of 75 revolutions per minute of the eccentric 
shaft I, the top soilis turned underneath. The length 
of the spade is also adjustable to allow for wear and to 
vary the depth of the work. 

As it is not intended to turn the clods over in sucha 
way as to make a furrow, the cutting wheels that ran 
between the spades in the former cultivator are not 
employed, and the sideways turning motion that was 
given to the spades as they finished their strokes is not 
required. 


DREDGER FOR THE RIVER WEAR. 

WE publish this week a two-page engraving showing 
general views of a large dredger lately constructed by 
Messrs. Hawks, Crawshay, and Sons, of Gateshead- 
upon-Tyne, for use on the River Wear. The dredger 


has been built under the superintendence of Mr. Henry 
H. Wake, the engineer to the River Wear Commission, 
and we shall shortly publish engravings of its details 
and describe it fully. 





CLYDE SHIPBUILDING AND MARINE 
ENGINEERING IN 1882. 

Iw accordance with the practice which we have pur- 
sued over a long series of years, we now propose to lay 
before our readers our usual summary of the work 
done on the Clyde in the two great industrial arts 
of shipbuilding and marine engineering during the past 
twelvemonth. It is certain that the Clyde, which 
enjoys the enviable distinction of being the cradle of 
steam navigation, still remains the head-quarters of the 
shipbuilding industry, and that every vessel which can 
lay claim to being a ‘‘Clyde-built” ship has a good 
certificate of character ; but it is not the less true that 
she is meeting with a keen struggle for pre-eminence 
on the part of the shipbuilding ports on the north-east 
coast of England, including those of the Tyne, Wear, 
Tees, Humber, &c. With the details of the work done 
and the work prospective in this important and active 
rival district, however, we cannot stop to concern 
ourselves on this occasion, as our specially allotted 
taskis quite enough of itself to engage our attention ; 
while in order to discharge that task aright it will be 
necessary, as on former similar occasions, to devote a 
good deal of space to our remarks. 

The shipbuilding firms on the Clyde are rather on 
the increase than otherwise, and they are now deci- 
dedly over forty in number, the past year having seen 
one or two additions to the list; as it is, however, 
there is still one large yard unoccupied, as it has been 
for several years. We refer to the yard where Messrs. 
Wingate and Co. so long carried on the business of 
building steam dredging plant with great distinction 
to themselves and with decided advantage to the Clyde. 

Since the publication of our last annual statement 
a new yard has been brought into complete working 
order at Dumbarton, by Messrs. Henry Murray and 
Co.. who were formerly established as shipbuilders at 
Port-Glasgow ; and within the year another firm—that 
of Messrs. M‘Arthur and Co.-—has become established 
at Paisley. As might be expected, a goodly number 
of the forty and odd firms having shipbuilding yards 
on the Clyde made only very meagre contributions 
to the total amount of work done throughout the year. 

Like various other leading branches of industry 
throughout the kingdom, the Clyde shipbuilding 
trade has its periods of prosperity and adversity ; and 
the past year, along with the two years immediately 
preceding it, formed part of one of the prosperous 
periods, the amount of new shipping turned out during 
the year being not less than 389,000 tons, or fully 
57,000 tons more than that launched in the year 1881, 
nearly 93,000 tons over the tonnage launched in 1880, 
and 102,000 tons in excess of the output of 1874, 
which was larger than that of any of the five suc- 
ceeding years. Not only was last year’s output the 
largest annual turnout yet recorded, but it was in 
excess of the anticipations of many persons who were 
very sanguine. 

Including those vessels which were built and then 
shipped in pieces, together with those that were 
launched direct, last year’s output included 295 vessels 
(389,000 tons), as against 313 vessels (331,868 tons) in 
1881, 241 vessels (239,015 tons) in 1880, and 191 vessels 
(168,460 tons) in the year 1879. It will thus be seen 
that the vessels turned out last year had a much 
larger average tonnage than that of the vessels 
launched in the preceding year, which was the year of 
the Servia, Alaska, &c, 





Last year’s total of 295 vessels included a very large 
number of sailing ships built of iron or steel—44, as 
against 24 in the year 1881; and the increase in the 
amount of tonnage launched last year was largely due 
to the numerous sailing vessels turned out; indeed, 
the increase under that head was about 32,000 tons, 
the totals being 35,796 tons and 67,768 tons respectively 
in the years 1881 and 1882. From these figures it will 
be observed that the average tonnage of the sailing 
vessels launched last year was a considerable increase 
on that of vessels of a similar kind included in the 
previous year’s output, the ratio being 1540 tons to 
1491.5 tons. Many of the sailing vessels put into the 
water last year were of very large size. It is interest- 
ing tonotice the changes which have taken place in 
the demand for sailing ships as against steam vessels 
during the last dozen years or so. For a number of 
years the sailing and steam tonnage differed in amount 
from each other to a comparatively limited extent ; 
but when the Suez Canal was opened the demand for 
steam tonnage advanced in an extraordinary manner ; 
indeed, the sailing vessels fell off in demand to such 
an extent that they formed only about one-tenth of the 
tonnage of the screw steamers in the year following 
the opening of the great water highway through the 
‘*land of the Pharaohs.” When coal rose to sucha 
high price about eight or ten years ago, the influence 
of that condition of things was soon rendered evident 
in the kind of shipping wanted in order to do a paying 
business, for in the shipping launched in the year 1876 
the sailing tonnage was again larger in amount than 
the steam tonnage. There was subsequently such a 
falling-off in the demand for sailing vessels that in the 
launches of the year 1880 they constituted only about 
one-thirteenth as much tonnage as was launched in the 
form of steam vessels. As already indicated, they 
formed a very important feature in the past year’s 
launches, and it is believed, from the work now in 
hand, that the present year’s launches will show even 
higher results as regards the output of sailing ship 
tonnage. 

Coming now to look more in detail at the sailing 
vessels launched last year, we find several interesting 
facts. For example, while some firms devote them- 
selves entirely, or almost so, to the building of steamers 
of various kinds, Messrs. Russell and Co., of Port 
Glasgow, goin almost exclusively for the building of 
sailing ships. Of vessels of that kind they turned out 
no fewer than eleven last year, the smallest of which 


was a ship of 724 tons, most of them, however, being | 


vessels ranging from about 1640 tons up to 2233 tons. 
Four of the sailing vessels built last year were for 
Glasgow owners—the North Britain Shipping Com- 


pany ; two of very large size were for the ‘‘ Falls” line | 


of Australian and San Franciso traders, also owned 
by a Glasgow firm. 


were also built during the year, for the ‘‘City” line, 


owned by Messrs. George Smith and Sons, of Glasgow, | 


a firm whose fleet of sailing vessels was the largest in 
the United Kingdom about a dozen years ago. On the 
opening of the Suez Canal the firm started their now 
well-known ‘‘ City” line of steamers, and for a period 


of ten years they had no sailing ships built to their | 


order; indeed, during that time they parted with 
fully a dozen of their older ships. 
vessels which they got last year were built by Messrs. 
3arclay, Curles, and Co. 
Greenock, a well-known Clyde firm, had as many as 
56 built to their order up till the year 1874. 
their 57th in the year 1881, and last year other two 


were built for them by Messrs. John Reid and Co., | 


Port Glasgow, both of steel, and one of them—the 


Pinmore—being a vessel of 2658 tons, which is, we | 
believe, the largest sailing ship yet built on the 


Clyde. Various other firms each got two new sailing 
ships last year ; amongst them there were two each for 


the ‘‘Shire” and ‘‘ Firth” lines, and for a new line | 


named after “‘ Ports,” as Port Glasgow and Port Gordon. 
With a comparatively small number of exceptions, 


all the large sailing vessels built on the Clyde last year | 


were ordered for Glasgow and other Clyde owners ; 
five were built for Liverpool owners, one for a London 
firm, and one for a Bordeaux firm. 

Dealing now with the steamers included in the past 
year’s output from the Clyde shipbuilding yards, we 
shall first speak briefly of those which come under the 
class of war vessels. No vessels of the sort were 
turned out in the year 1881, nor were there any in the 
year 1879. Last year, however, saw two such vessels 
launched for the British Admiralty from the yard of 
Messrs. Robert Napier and Sons. They were both 
steel vessels, twin screws of the Leander class of 
cruisers, each 3773 tons, and having engines of 5000 
horse-power indicated. In the year 1880 eight war 


vessels were launched, of a total of 14,809 tons, or | 


nearly double the tonnage of the vessels of that kind 
turned out last year. 

In last year’s output there were included eighteen 
paddle-wheel steamers, or a total of 11,854 tons, as 
against eleven of a total of 3109 tons in 1881, sixteeen 
of a total of 7368 tons in 1880, and eighteen in 1879, 
when the total was 6730 tons. Two of last year’s 


Two sailing ships — City of | 
Benares (1654 tons) and the City of Madras (1653 tons) | 


The two new} 
Messrs. John Kerr and Co., | 


They got | 


— steamers were the Brittany and the Normandy, 
mnilt of steel and each of 579 tons, with engines of 
350 horse-power, the builders being Messrs. John Elder 
and Co., and the owners being the London, Brighton, 
and South Coast Railway Company, on whose account 
two steamers were built in 1875 and other two in 1878. 
The two new steamers were built for the Newhaven 
and Dieppe passenger service. The largest paddle 
steamer built during the year was the Kiang Yu, a 
steel ship of 3200 tons, with engines of 800 horse- 
power, the builders being Messrs. A. and J. Inglis, 
and the owners being the China Merchant Company, 
of Shanghai, and the vessel herself being designed for 
the China river service. Messrs. Inglis also built a 
steel paddle steamer of 2364 tons and 600 horse-power, 
for the same sort of trade, but the owners in this case 
being the Hong-Kong, Canton, and Macao Steamboat 
Company. Perhaps the most notable paddle-wheel 
steamer of the past year, however, is the Mona’s Isle, 
a steel ship of great size and power (1420 tons and 600 
horse-power), built for the Liverpool and Isle of Man 
service by Messrs. Caird and Co., Greenock, and 
owned by the Isle of Man Steam Packet Company, of 
Douglas, on whose occount no fewer than ten steamers 
have been built on the Clyde. For the British India 
Steam Navigation Company, of Glasgow and Calcutta, 
four steel paddle steamers, or a total of 800 tons and 
500 horse-power, were built last year by Messrs. 
Russell and Co,, Port-Glasgow. As regards the other 
paddle steamers included in last year’s output it is not 
necessary to enter into any details. 
(To be continued.) 








AUCKLAND (N.Z.)—The Auckland (New Zealand) Har- 
bour Board has instructed Mr. Errington, C.E., to report 
upon certain proposed harbour works, 

THE CHICAGO EXHIBITION OF RAILWAY APPLIANCES.— 
In our notice last week of this forthcoming Exhibition 
| (see page 19 ante) we omitted to state that the European 
| representative of this undertaking is Mr. G. W. Peters, 

of Moorgate Works, Moorfields, K.C., to whom all appli- 
cations for space, &c., should be made. 

| THe HicuGate Hitt Case Tramway.—On page 402 
of vol. xix., we illustrated and deseribed the Hallidie 
cable tramway, of Clay Street Hill, in San Francisco. In 
this, as our readers may remember, the vehicles are pro- 
pelled by the traction of a wire rope laid in a pipe or trough 
between the rails. A narrow slot, seven-eighths of an 
inch wide, running lengthwise of the pipe, admits a grip- 
ping arm which projects from the car, and can be caused 
to take a firm hold of the rope. The power is derived 
from stationary engines, which drive the rope by means 
of grip pulleys. The weight of the rope is carried upon 
grooved pulleys arranged at intervals, while it is supported 
sideways upon curves by large horizontal wheels. Since 
|; our former notice the system has been introduced into 
Chicago, where it is rapidly extending, and now the first 
example of it is about to be erected in London. A com- 
pany has been formed to lay a track according to the 
Hallidie patent up Highgate Hill, from the point where 
the North Metropolitan Tramways end, and is about to 
commence operations. We hope ina short time to give 
detailed descriptions of the work, which differs in some 
respects from the American pattern. All the parts are 
being fitted together by the manufacturers, so that they 
can be erected in their places on the track with as little 
delay and obstruction of the traftic as possible. A second 
company, to which Mr. James Cleminson is engineer, is 
now being floated to buy the Hallidie patents, and to grant 
licenses or royalties, and lease, work, and construct tram- 
ways. <A proposal is also on foot to construct cable tram- 
ways in the northern parts of Edinburgh, and to combine 
| with the passenger traffic a system of parcel delivery. 











Roya. ScortisH Society or Arts.—Ata meeting of this 
society, held on Monday night, Mr. Alexander Fraser, 
optician, read a communication on an improved form of 
| anemometer for ascertaining the registering wind pres- 
|sure. Inthe course of his remarks, Mr. Fraser stated 
| that the instrument which he brought under notice had 
| been constructed mainly upon the basis of the anemometer 
invented by Mr. Stevenson. Theinstrument consisted of 
a box about 2 in. thick, 12 in. to 15 in. long, and widening 
in breadth from 3 in. at one end to 6in. at the other. 
Through the box ran a bar connected with a spring, and 
| having a register formed upon it. A flat disc was placed 

at the end of the bar nearest the smallest extremity of the 
| box, and the instrument, supported on an iron rod 

attached to a pole, was placed in a horizontal position 
| after the manner of an ordinary vane. Special provisions 
were made for the truly vertical action of the instrument 
in shifty weather. The anemometer thus being capable 
of meeting wind pressure from its varied directions, the 
force of the wind acted upon the disc, which in its turn 
acted upon the internal spring. Mr. Fraser, after ex- 
plaining at length the difficulties which he had had to face 
in constructing an instrument to meet the requirements 
of light winds, went on to state in detail the results of a 
| series of experiments recently made with the instruments 
in a field near the Cameron Toll. In the case of five of 
the instruments, erected upou posts 22 ft. in height, the 
following pressures had been recorded : 3 in. disc, 4.49 ; 
6 in. disc, 5.22 ; 12in. disc, 5.41; 18 in. disc, 5.13; 12in. 
perforated disc, 4.26. The paper evoked some discussion, 
in the course of which it was described as interesting and 
valuable. 
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with a view to discussion : ‘‘ The Antwerp Water Works,” by Mr. 
William Anderson, M. Inst. C.E. 

Tue MwreorOLoGicaL Socixty.—The- annual general meeting of 
this Society will be held by kind permission of the Council of the 
Institution of Civil Engineers, at 25, Great George-street, West- 
minster, on Wednesday, the 17th inst.,at 7 p.m., when the report 
of the Council will be read, the election of officers and Council for 
the ensuing year will take place, and the President will deliver his 
address. 

Tue Society OF TELEGRAPH ENGINEERS AND OF ELECTRICIANS.— 
Thursday the 18th inst., at 8 p.m., Mr. Willoughby Smith will 
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periodical known as ‘‘ LINGENIEUR,” with which 
they have now no connexion whatever. 
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TELEGRAPHIC ENGINEERING IN 1882. 
WE may commence our summary of the progress 
made in Telegraph Engineering during the past 
year, by a reference to the work done by Her 


Majesty’s Postal Telegraph Department, which | 


decreased the mileage of overhead wires, and re- 
placed it by underground wires where possible. 
Additional lines have been erected between London 
and Leeds, Brighton and Southampton. The 
laying of the Jay Gould Atlantic cables has neces- 
sitated new lines between London, Liverpool, Bristol 
and Penzance; the Eastern Telegraph Company 
and the Direct Spanish Company have had their 
demands provided for, by the erection of special 
wires between London and Penzance and London 
and Falmouth. No new submarine cables of any 
importance have been laid down by the Department 
during the year, but the cables communicating 
with Stornaway, the Isle of Lewis, Islay, Mull, and 
the Western Highlands of Scotland which were 
broken, were duly repaired, as well as the cables 
crossing the Firths of Forth and Tay. The telephone 
exchange of the Department organised at Newcastle- 
on-Tyne entirely with underground wires, has pro- 
gressed rapidly, the offices of nearly 200 subscribers 
being now connected up. The exchanges in 
Leicester, Hull, Plymouth, and elsewhere have 
made appreciable progress, and several telephone 
circuits for the purpose of connecting different 
towns, have been erected by the Post Oftice for the 
Lancashire and Cheshire, the National Telephone, 
and other companies, and for the requirements of 
the Department itself. Although the Post Office 
has now nineteen wires between England and Ire- 
land, the number is inadequate to the traftic, and 
the Government has decided to lay an additional 
cable with four conductors from Fishguard to the 
Irish coast, north of Wexford. This cable is now 
in process of manufacture at the works of the India 
Rubber, Gutta Percha, and Telegraph Works Com- 
pany at Silvertown. The land lines for this circuit 
are now being rapidly completed. The Lords of 
the Treasury have at last realised the necessities of the 
Submarine Cable Department, and have sanctioned 
the building of a special cable-repairing steamer, 
and also of proper tanks and store-rooms, &c., in a 
portion of Woolwich Dockyard. This is astep in the 
right direction, the necessity of which we have fre- 
quently advocated in these columns. The ship, de- 
signed by Mr. J. H. Ritchie, in accordance with 
the general instructions of Mr. Graves, assisted by 
Messrs. Lumsden and Culley, of the Marine Depart- 
ment of the Post Office, is being built by Messrs. 
D. S. Dunlop and Co., of Port-Glasgow. She 
will be 240 ft. by 33 ft. by 20ft., with engines 
working up to 960 horse-power. She was originally 
designed with paddles, which could be disconnected, 
having two engines to each paddle, but to save 
money the designs have been altered, and a single 
screw substituted. This is another example of false 
economy ; the disconnecting paddle-wheel steamer 
would have been the best adapted for the work of 
repairing the heavy cables of the postal system which 
vary from 7 to 27 tons per nautical mile. The cable 
machinery and fittings are being constructed by 
Messrs. Johnson and Phillips, of Charlton, from 
the designs of the Post Office engineers. The 
cable depdt in the portion of Woolwich Dock- 
yard, granted for the purpose, is provided with 
tanks and storehouses, &c., and is nearly ready 
for occupation, and when the ship is completed 
she will be moored, when not at work, off 
the depét. A considerable addition has been 
made to the London pneumatic system, by pipes 
from the General Post Office to Hatton Garden 
oftice and other places. This increase has in- 
volved the erection of a fourth fifty horse-power 
engine at the central station. In the electrical 
department, considerable progress has been made. 
Since the introduction of the quadruplex system a 
few years ago, the instruments have been entirely 
remodelled. Had the original American patterns 
been adhered to it would have been quite impos- 
sible to work with them on account of the humid 
nature of our atmosphere, and indeed on account 
of this the instruments were nearly being discon- 
tinued. As itis there arenow fourteencircuits quad- 
ruplexedand working without anytrouble. The chief 
improvements are in the arrangement of the ‘‘ com- 
pound relay,” the action of which is very perfect. 





Very recently it has been found possible to dis- 
pense with the duplex transmitter and ‘pole 
reverser,” new forms of keys having been designed, 
and in fact the whole apparatus is now of a very 
simple character. The use of ‘‘ repeaters” for 
fast speed working has been considerably extended, 
there being now eighty of these instruments in use. 
In telephonic communication great strides have been 
made, and the employment of double wires for the 
purpose of avoiding induction disturbances is now 
very general, there being nearly 800 miles in use. 
Between Manchester and Liverpool, a trunk system 
is in full operation, the wires being arranged on the 
poles on the twisted principle, which has been found 
to answer well. The exchange ‘‘ switch boards” 
designed by the Department have thoroughly an- 
swered in every way. The system of testing by 
measuring the received current has been revised, 
so that incipient faults are now easily detected. 
The Department has adopted the nomenclature 
decided on at the Paris Congress. It is a signi- 
ficant fact, and one of which our Electrical Depart- 
ment of the Post Office may well be proud, that 
several foreign and colonial governments have 
adopted and copied the patterns of many of the 
instruments designed by the postal engineers and 
electricians, a number of ‘* fast speed ” instruments 
of the kind modelled by the Department being now 
in full operation in the United States of America. 

In submarine cable work, Messrs. Siemens 
Brothers and Co. have completed the two cables 
for the Jay Gould Company, between England and 
America, commenced in 1881, but we have no 
details. The same firm laid a cable from Djedda 
to Suakin, in the Red Sea, for the Ottoman 
Government. The Telegraph Construction Company 
have, as usual, been busy both in laying and repair- 
ing cables. In January acable, 503 nautical miles in 
length, was laid from their s.s. Kangaroo, under the 
superintendence of Captain Halpin, between Trieste 
and Corfu ; it was of the type generally known as 
the ‘‘ Mediterranean” type, viz., 15 No. 13 homo- 
geneous wires with outside tapes. In February, 
the 1874 Atlantic cable was repaired off Valentia 
by Mr. Lucas, the cable having been chafed through 
on rock. The German Union Company’s heavy 
cable, with four conductors, across the North Sea, 
between Lowestoft and Grietsiel, was repaired in Feb- 
ruary by Mr. Riddle in the steam tug Storm Cock, 
after much tedious work since the previous October, 
owing to the difficulties caused by depth, while 
the cable was embedded in the sand at places, and 
many of the buoys had been removd by the fisher- 
men. The St. Vincent and Pernambuco section of 
the Brazilian submarine cable was repaired off 
Pernambuco, near shore by the Kangaroo. Here, 
again, the shore end was chafed through on rocks. 
A new cable was laid for the German Union coupling 
between Grietsiel and Valentia; this cable passes 
down the North Sea and Channel, crossing numerous 
cables at right angles. For 298 miles it is of large 
section, the armature being 10 No. 2, and the rest 
(except shore ends) being 10 No. 6. The total length 
is 841 miles; it was laid in the s.s. Scotia, under 
Mr. Lucas as engineer. A cable for the Western 
and Brazilian Company was laid between Ceara 
and Maranham, on the coast of Brazil, the type o 
armature being 10 No. 8, and the length 360 miles. 
The s.s. Kangaroo was employed on this work. The 
cable between Porthcurno and Lisbon was in August 
repaired in 2400 fathoms off Cape Finisterre, in 
the s.s. Seine (Captain Manning), Mr. Riddle 
being the engineer. The cable laid in 1869 be- 
tween Brest and St. Pierre was repaired on Sep- 
tember 20, the work having been begun May 15. 
The repairs were executed in a part far from land, 
and in one place the depth was 2400ft. The ground 
was found very rough, the grapnels being frequently 
broken, and indeed in some places the portions of 
newly laid cable became entangled in the rocky 
bottom, and broke during the process of raising 
Altogether some 217 miles of new cable were laid. 
Mr. Lucas was in charge of the work on the part of 
the Telegraph Construction Company, and Mr. 
Herbert Taylor on the part of the Anglo-American 
Telegraph Company. In October a cable was laid 
for the Eastern Telegraph Company between Malta 
and Tripoli, a distance of 204 miles. It has 10 No. 13 
homogeneous wires, each wire being separately 
covered with Clifford’s composition and tape, and 
the whole cable covered with two tapes in the usual 
way. It was laid from the s.s. Kangaroo, Mr. Riddle 
being in charge. 

In October, also, the Brazilian Submarine Tele- 
graph Company’s system between Lisbon and 
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Madeira was duplicated. The type of deep sea cable 

is 9 No. 13 homogeneous wires, each covered sepa- 

rately with composition and tape and the usual out- | 
side tapes. It was laid from the s.s. Seine, anda 
curious and interesting accident occurred. The 
cable suddenly parted twelve miles astern of the 
ship, when the ship was supposed to be in 2000 
fathoms. On further investigation it was found that 
the ship had passed overa spot on which there were 
only 100 fathoms, though close by there were 2000 
fathoms. The cable sinking in a straight line in- 
clined about 11 deg. to the horizon, when caught 
by the 100 fathom spot, fell into a catenary curve, 
and the strain thus produced, the slack not being 
sufficient, broke the cable, which was soon recovered, 
and the work continued on a diverted course round 
this unexpected obstacle, which has been christened 
‘‘Seine” shoal. The work was carried out under 
Mr. London. This danger has before,been pointed 
out in discussion, but this is we belive the first time 
that an Atlantic cable has thus been parted dur- 
ing paying out. We believe, however, that it occur- 
red once before when a short line from Morocco to 
Spain was being laid many years ago. The Tele- 
graph Construction Company have also made a cable 
that was to have been used for a third line down 
the Red Sea, but a portion of this has been shipped, 
and is to be laid between Hong Kong and Shangai 
for the Great Northern Telegraph Company. 


THE STATE RAILWAYS IN BENGAL. 

Tue development of railways in Bengal during 
the past few years has been very rapid. In 1874 
there were, excluding the Guaranteed lines, 55 
miles of provincial railways open for traffic, with a 
capital outlay of Rs. 76,90,000. At the end of the 
financial year 1881-82, 525 miles had been completed, 


STATEMENT OF THE RESULTS 





Gross Receipts. 


/extent hitherto unknown. The railways are but 
in their infancy, yet so encouraging is their future 


that extensions on a large scale are certain to be 


' carried out. 


There are now seven railways open for traffic : 
(1) The Northern Bengal State Railway ; (2) the 
Kaunea-Dhurla and Mogul Hat Light State Rail- 
way; (3) the Darjeeling-Himalayan Railway ; 
(4) the Tirhoot State Railway ; (5) the Patna-Gya 
State Railway; (6) the Calcutta and South-Eastern 
State Railway ; and (7) the Nalhati State Railway. 

There are also six railways under construction, 
six surveyed or under survey, and eleven projected. 

Of the railways in operation the second and 
third are of so recent construction that their 
pecuniary prospects can only be estimated. The 
remaining five show as a whole most encouraging 
results, and justify the hope that ina little time 
they will prove a highly remunerative investment. 
The following Tables show their capital, expenses, 
sarnings and profits for the years 1880 and 1881. 

The Northern Bengal is by far the most import- 
ant line of the five, having 230 miles open for 
traftic, while the other four have together but 194 
miles, of which the Tirhoot has 82, the Patna Gya 
57, the Caleutta and South-Eastern 28, and the 
Nalhati 27. Its total receipts are Rs. 18,43,890 
(184,589/.), of which Rs. 4,80,973 are derived from 
passenger traftic. Both in this and in the other 
lines the third-class passengers form an immense 
proportion of the whole, being in this case 98.8 per 
cent. There are forty engines on the line, costing 
for repairs Rs. 0.71 per engine mile, and burning 
32.01 lb. of coal for the same distance. 

The management of the line has been subject 
to some curious changes during the financial year, 
Major Wallace, R.E., Mr. Quinlan, and Major 


Working Expenses. Net Earnings. 





1880. 1881. 1881. 





engal 16,12,801 
; 5,51,069 
4,81,556 
142,098 
69,925 


18,483,890 
584,255 
5,13,431 
1,52,513 

67,006 


Northern B 
Tirhoot .. 
Patna-Gya ys - ae. 
Caleutta and South-Eastern 
Nalhati .. , - are 


9,44,574 
3,48,055 
3,34,286 
1,01,303 

53,071 


8,99,316 
2,36, 200 
1,79,145 

51,205 


13,935 


9,69, 292 
3,10,795 
2,70,300 
1,01,344 i 37,23,77 

73,653 —3,728 3,48,732 


} 
| 
| 
| 


earned a profit of only 0.83 per cent. ; this year 


'it would have done slightly better had it not been 
|for an exceptional charge for additional engines. 


The Nalhati line also is far from satisfactory, 


‘although its returns have been improved this year 


Total Capital Expended. 


by the aid of rigid economy. The rolling stock is 
old and shaky, and new carriages and wagons will 
shortly be required unless the Bengal Central Rail- 
way is constructed to Bhugwangola, in which case 
the Nalhati line may possibly be abandoned. 


ON THE USE OF CONCRETE IN 
MARINE CONSTRUCTION. 

Ina recent number (vide page 480, vol. xxxiv.) we 
dealt with some modes of employing concrete in 
marine construction. We now propose giving some 
further notes on this subject. French engineers 
justly deserve the distinction of being foremost 
in the application of concrete in marine works, 
and perhaps no better example of their skill and 
ingenuity can be selected than the method em- 
ployed at Port Napoleon, Brest, in the manipula- 
tion of large artificial blocks. In this case 
the weight of each block was about 100 tons, and 
they were all built above high water, each on a 
separate timber platform, or carriage, resting on a 
slip with three longitudinal ways or runners of 
timber about 7 ft. 9 in. apart, centres, the upper 
part of which was rounded to receive bearing pieces 
hollowed out to the same curve to prevent lateral 
motion attached to the platform, which was thus 
enabled to slide freely down the ways into the water. 
The blocks, when sufliciently consolidated, were 
launched as required by means of two endless chains 
travelling the whole length of the slip, one on each 
side of the block. After submersion and when 








OF THE BENGAL RAILWAYS FOR THE CALENDAR YEARS 1880 AND 1881. 


Excess of Earnings over 


| Interest on Capital Ex- 
Interest. 


pended at 4 per Cent. 


1881. 1880. 1881. 





2,09,56, 754 
60,48,57: 
36,78,315 
67,96,336 

3,30,676 


8,983,318 
9° 


1,47,941 


ah! 38,825 


1,71,206 


10,178 13,843 





Total 28,57,449 31,61,095 
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Northern Bengal. 


1880. 1880. 


OF MILEAGE RESULTS OF BENGAL PROVINCIAL RAILWAYS FOR THE CALENDAR YEARS 1880 AND 1881. 


Tirhoot. 


17,25,384 | 17,81,294 | 11,39,521 —-13,79,801 3,71,69,804 


| Calcutta and South- 


Eastern. Nalhati. 


Patna-Gya. 





1881. | 1880. | 1881. 1880. 1881. 1880. 1881. 





524,215 
Rs. 
3.08 
1.85 
1.23 

60.09 


Train mileage 521,923 
Rs. 
3.53 
1.81 
1.72 

51.23 


Gross earnings per train mile.. 

Expenses per train mile 

Profits per train mile - as 

Percentage of expenses to earnings .. 

o” profits on total capital 
expenditure .. - sig ie 

Percentage on capital expended on 
open line ne aes Ss 


3.06 4.29 


3.20 | 4.41 





with an outlay of Rs. 4,05,00,000 ; 309 miles were 


in course of construction, 780 miles had been sur- 
veyed, probably to be commenced shortly, ‘and 800 
miles projected. 

In 1875 the financial results of the working of 
the State lines were : 

Rs. 
1,98,588 
1,60,533 

38,055 


Gross receipts 
Expenditure 
Net earnings 
In 1881-2 
Gross receipts 
Expenditure ie ; 
Net earnings sis ve . 


33,08,161 
19,06,356 
a 14015805 
and as the financial responsibility accepted by the 
province amounted to Rs. 12,27,372 (122,7371/.) 
there was a clear balance of Rs. 1,74,433 (17,443/.) 
to the credit of Bengal, which would have been 
Rs. 2,69,462, but for the exceptional charge of 
Rs, 95,029 (9502/.) paid for additional engines on 
the Calcutta and South-Eastern Railway. 

The rapid, cheap, and easy means of communica- 
tion provided by railways is now producing a great 


change throughout the country ; trade and enter- | 
prise are being developed ; the wealth of the people | 


increased ; land, previously jungle or waste, is 
being brought into cultivation ; protection is af- 
forded against the terrors of famine, and the con- 
dition of the people genarally has improved to an 


121,995 161,766 


39,926 38,225 
Rs. 
1.75 
1.84 
— 0.09 
105.33 


40,850 
Rs. 
3.73 
2.48 
1.25 
66.43 


35,834 
Rs. 
3.96 
2.83 
1.13 


71.32 


113,116 | 117,935 
Rs. Rs, 
4.35 
2.83 
1.52 


65.11 


Rs. 

3.61 
2.15 
1.46 


59.57 


26 
39 
87 
1 


4, 

2. 

a. 
56 


13 


3.23 | 6.04 4.87 0.60 0.75 — 1.07 


3.70 | 6.56 5.11 0.62 0.76 — 1.15 


Engledue having conducted the administration in 
turn. The rates for goods seem also to have shared 
in the alterations. On July 1, 1881, the rate for 
bishpat tobacco was reduced and the rate for all 
other tobacco was ‘increased ; on July 5, four days 
later, the increased rate for all other tobacco was 
withdrawn, and the old rate reverted to ; on March 
1, 1882, the rate for bishpat tobacco was again re- 
duced. Again, on July 1, 1881, the rate for jute 
| was reduced ; on September 1, 1881, the old rate 
| was reverted to, and on October 10 the rate was 
| again raised. In spite of the changes, however, 
the profits have received a substantial increase 
| during the year, so it is fair to suppose that no great 
harm has resulted, yet it appears to us that there 
should have been some grave reasons to warrant 
the appointment of three general managers during 
one year, each of whom ‘‘ conducted the adminis- 
tration of the line to the satisfaction of the Govern- 
ment.” 
The remaining lines call for little comment. 


The 


Tirhoot crosses the Ganges by a steam ferry, of which 


the landing-places have had to be altered three times 
during the year on account of the variations in the 
bed of the stream. These alterations have in each 
case necessitated the removal and relaying of several 
miles of the track. The Calcutta and South-Eastern 
Railway appears to have always been an unprofit- 
able undertaking—in its best year (1880-81) it 


3,78,10,654 


the tide had risen to a convenient height over 
| the block, it was lifted by an iron float (see Fig. 1) 























and carried while under water to its destination in 
the work ; when relieved of the weight, the timber 
carriage floated to the surface and was transferred 
to the head of the slip ready to be used for another 
block. The slip was about 380 ft. in length, and 
could accommodate 28 to 30 blocks, so that the 
work was capable of being carried on with little 
interruption, 

The ways had an inclination of 1 in 16.6, or 
about ?in. per foot. The blocks varied in size, 
averaging about 16 ft. Gin. long by 9 ft. 10 in. 
broad, and 8 ft. 10 in. high; they were at first built 
inside an enclosure embanked to a height of 6 ft. 
or 7ft. above low-water zero, this, however, 
involved so much tidal work that it was abandoned 
in favour of the slip. 

In lifting the blocks ordinary chains were at first 
used, fitting into grooves built in the sides and 
bottom ; this method, however, was found incon- 
venient and did not permit of the block being re- 
lifted in case of necessity. Four tee-headed rods 
were, therefore, substituted for the chains, suitable 
rectangular openings being formed vertically in the 
block, the tee-heads bearing on hard wood pieces 
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covered with sheet iron on the under side, and 
built into the block about 1 ft. from its base, at 
which level small chambers were formed to permit 
the rods being turned when lifting or letting go the 
block. The cubic contents of the blocks averaged 
about 53 cubic yards each and weighed in air, as 
before stated, about 100 tons; they were built of 
rubble masonry set in cement mortar consisting of 
1 part cement to 4 of sand. 

Four comparatively small iron hopper floats were 
employed in the work for depositing the rubble 
required for the foundation mound, and for remoy- 
ing dredged material, &c., the hopper doors being 
so arranged that when open their lower edges did 
not project beyond the bottom of the float. One of 
these floats was also utilised for lifting and setting 
the concrete blocks ; their dimensions are given as 
follows : 


ft. in. 
Length 92 0 
Breadth cs 16 6 
Draught, light 1 8 
* with 125 tons. — aa 49 
In lifting the blocks four balks of timber were 
placed on the deck of the float, connected in pairs 


and fixed over two pairs of openings through the 
float, each pair of balks having a clear space between 
them of about 15 in., so as to permit the free pas- 
sage of the suspender bars and chains ; the balks 
carried four winches with pitch chains and pinions, 
worked by screws. On a rising tide, and when the 
water had risen sufficiently high, the float was accu- 
rately placed over the block to be lifted, the four 
tee-headed bars were lowered into the vertical open- 
ings in the blocks, the chains were then tightened 
and the block gripped. As the tide rose the float 
was immersed until the displacement equalled the 
weight of the block, which would be about 55 tons 
in sea water, the float then drawing about 3 ft. 
The float with the block attached was then towed to 
the position the latter was intended to occupy, and 
when the tide had fallen sufticiently the block was 
carefully lowered into its place ; it was found that 
after a little practice the blocks could be laid with 
great precision in two tiers one over the other. 
Fig. 
a block. 

quay wall. 


1 shows the float in position in the act of lifting 
Fig. 


9 


represents a cross section of the 
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One float only was used with the blocks, and in 
order to insure accuracy in ranging and setting, ad- 
vantage was taken of the most ‘favour: ible states of 
the tide. Under these circumstances, it was some- 
times necessary to work by night, and the average 
rate at which the blocks could be deposited was 
thirty per month, which represents 36,000 tons, or 
(taking 16 cubic feet equal to 1 ton) about 21,300 
cubic yards of material built into the structure 
under low water per annum, which is equivalent 
to 120 tons, or about 70 cubic yards per day, allow- 
ing 300 working days to the year; about 50 lineal 
feet of quay wall, including superstructure and 
blockwork, was completed per month. 

It is ev ident, however, that the system is capable 
of being employ ed on a much larger scale by using 
several floats, which would not only enable the 
work to proceed with much greater rapidity, but 
permit far more advantage to be taken of fine 
weather, thus increasing both the facility and 
economy of the necessary operations. 

The lifting float used at Brest was capable of 
carrying blocks of nearly double the weight of those 
adopted, and it does not appear that the weight need 
have been restricted to 100 tons. There was, how- 
ever, some difficulty in obtainiug a good foundation 
for the slip, which may have rendered it desirable 
not to impose an excessive weight upon it. 

With reference to the cost of the work, we are 
indebted to the courtesy of M. A. de Miniac, 
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engineer of the Arrondisement of Brest, for the 
following information: 

The cost of the float, with its accessories for lift- 
ing and setting the blocks, amounted to 23501., but 
the float was constructed so as to be also used for 
the transport of stone and other materials, and was, 
as before mentioned, of much greater lifting capacity 
than actually required. 

The cost of the masonry of the blocks was 15s. 8d. 
per cubic yard, viz., materials, 10s. per cubic yard ; 
labour, 5s. 8d. per cubic yard, the last-mentioned 
item including the cost and use of the platform or 
carriage on which the block was built. The expense 
attending the launching of each block amounted to 
8s., and the cost of lifting, transporting, and setting 
in place averaged 31s. per block, or about 8d. per 
cubic yard, making the total cost per cubic yard of 
the blockwork about 16s. 6d. In addition to the 
lifting float, the only other item that can be con- 
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to idan for three months before use ; they were 
transported on tramways worked with ropes driven 
by steam. In launching, the block was allowed to 
run down a slip into the sea until its upper surface 
was slightly below the water, a raft was then floated 
over it, consisting of two boxes or floats connected 
at the top by a timber framework, and placed at 
such a distance apart as would allow the passage of 
the block between them; water having been 
admitted into the floats or chambers by suitable 
valves the raft was let down over the block which 
was then suspended by chains from the raft, the 
water being rapidly pumped out of the chambers 
the block was lifted and the whole towed into 
position. Water being again admitted into the 
chambers of the raft it was allowed to sink gradu- 
ally and was guided into its place by a diver, the 
chains were then removed and the raft again rose 
to the surface. The work was designed by the 








sidered in the light of special plant is the slip or 
launching ways, the exact cost of which is not 


obtainable, as it was constructed concurrently with | 


other works from Government materials. The slip, 


however, was of comparatively light design, and | 


probably did not involve an expenditure exceeding 
1200/. 

As will be seen from Fig. 2, the blocks were laid 
on a foundation of loose rubble, for the transport 
of which, as well as of dredged material, the float 
used for lifting the blocks had been designed and 
used ; the slip can also be subsequently employed 
for ordinary repairing purposes, so that in com- 
paring the cost of the special plant with the cost of 
that used in other works of a similar character, only 
a portion of the gross cost of the float and slip 
should be included. If the total cost of the special 
plant be taken at 4000/., which is probably rather 
in excess of the actual cost, then at the end of 
five years working, if interest at the rate of 5 per 
cent. per annum jis added, and one-fourth of the 
cost of the special plant deducted—although in the 
particular instance under consideration, one-fourth 
of the first cost is hardly sufficient to represent the 
selling value of the plant—we find the amount 
chargeable for the use of special plant to be rather 
more than 9d. per cubic yard of blockwork. 

The system adopted at Brest possesses many 
advantages ; the submergence of the block before 
lifting not only reduces the weight to be lifted, 
from 100 tens to about 55 tons, but the position of 
the block during transit increases the normal sta- | 
bility of the float, enabling it to bear with safety 
the disturbing influence of waves ; the block being 
suspended from the centre instead of from the end 
of the float, prevents the necessity of a counterpoise, 
and thus the required displacement is reduced by 
one half, the size of the float being proportionately 
diminished, which is a matter of great convenience, 
particularly when the works are carried on in a 
river or harbour much frequented by shipping. To 
these advantages must of course be added the great 
economy in the first cost of plant, and also the con- 
sideration that both the items of special plant, after 
the completion of the work, are but comparatively 
little diminished in value, inasmuch as they can be 
transferred to the necessary and permanent plant 
to be subsequently employed in works connected 
with the maintenance of the harbour, and other 
purposes. 

Compared with the example first noticed, namely 
Aberdeen, the harbour of Brest lies in a much 
more sheltered position, and therefore presents 
less difficulty in the lifting and depositing of the 
blocks in the manner just described ; but on the 
other hand blocks of double the weight might be 
used and thus much greater advantage could be 
taken of the occurrence of calm weather, which in 
an exposed position is absolutely necessary if the 
blocks are to be floated into position. The tidal 
range at Brest is considerable, ordinary spring 
tides rising about 20 feet and neaps about 14 feet ; 
this materially increases the facility with which the 
work can be carried on ; a slight modification of the 
same system, however, renders it applicable to 
ports in comparatively tideless seas, for example at 
Fiume, on the north-east shore of the Adriatic, 
where the rise of tide is but slightly over 3 ft., a 
similar arrangement to that at Brest has been 
adopted. 

The largest blocks in this instance measured 
12 ft. by 6 ft. Gin. by 5 ft. and weighed about 25 
tons each; they consisted of about 10 parts by 
measure of Sautorin earth, four parts lime, and one 
part sand ; the block yard was sufticiently large to 


French engineer Pascal, and the blockwork, like 
|that at Brest, is laid ona foundation mound of 
loose rubble or pierre perdu. The depth of the 
| water varied between 29 ft. in the old harbour, 
72 ft. at the end of the first mole, and 131 ft. 
near the end of the breakwater. The level of 
the top of the rubble mound is not stated, but 
at Brest it is about 15 ft. below low water of ordi- 
nary springs. 

With reference to the block work at Brest the 
following summary is given for convenience of 
comparison, the amount per cubic yard chargeable 
for special plant being computed after five years 
and ten years continuous working respectively : 

Quantity of blockwork deposited 


in place per year 21,240 c. yds. 


Approximate cost of spe- £5. d. 
cial plant... 4000 0 0 
Cost of blocks--materials 010 0 per cub. yd. 
labour 05 8 se 
Launching, transporting, 
and setting of blocks 
(including maintenence 
of slip and float) ‘ 0 010 ~ 
Proportion of cost of special 
plant at end of five years 0 0 9 4 
ten years 0 0 54 Pe 
Total cost if work was con- 
tinued 10 years (exclusive 
of cost of levelling foun- 
dations) po 017 0 99 


It will be more convenient to reserve for the 
present any remarks on the relative merits of 
different sections of breakwaters and quay walls, 


| but it should be observed that the levelling of the 


top of the mound so as to form a suitable foun- 
dation for the blocks is a very important item 
in the cost of structure. 

In the case of Brest the preparation by divers 
for the reception of the bottom blocks would 
amount to about 8/. for each block and add (where 
two tiers of blocks were used) about 1s. 6d. per 
cubic yard to the cost, making the total cost of the 
finished blockwork about 18s. 6d. per cubic yard. 

The simplicity and economy of the arrangements 
adopted at Brest, and the rapidity with which the 
work can be executed, highly commend the system, 
and in few others has the cost of special plant been 
so extremely moderate. 








NOTES. 
DreEpDGING PLant. 

A LARGE dredging plant has lately been delivered 
to the Buenos Ayres Harbour Works by Messrs. 
J. and G. Rennie. It consists of two powerful 
iron steam dredgers and five screw steam hopper 
barges. Thedredgers are named the ‘‘ Progress” and 
the ‘‘ Lesseps ;” the former is 175 ft. long, 31 ft. 
broad, and 10 ft. deep, and is fitted with twin 
screw compound engines of 70 nominal horse- 
power. The ‘‘Lesseps” is 80ft. long, 20 ft. broad, 
and 7 feet deep, and has compound engines of 25 
nominal horse-power. The five steam hopper 
barges are each of the following dimensions : length 
125 ft., breadth 24 ft., depth 10 ft., and ca- 
pacity 200 cubic metres or 350 tons. They are pro- 
pelled by single screw engines of 200 indicated horse- 
power. The larger dredger, the ‘‘ Progress,” is of 
the single ladder type, the ladder working through 
a central well and being capable of dredging toa 
depth of 32 ft. The buckets are 32 in number, 
each with a capacity of 15.6 cubic feet. Their 
backs are of cast steel; the single links also were 
originally of cast steel according to specification, 
but wrought-iron ones have since been substituted, 


having been found to answer better. On the 
6th of November, the ‘‘ Progress ” filled 23 





contain about 1000 blocks, and they were allowed 


hoppers, each containing 350 tons of dredged 





continued until 5.30 p.m., with the interval of an | 
hour for meals, that is for ten working hours. | 
During this time she dredged at the rate of 850 tons | 
der hour, including stoppages for shifting the barges. | 
On the following day she filled a hopper in fifteen 
minutes, or at the rate of 1400 tons per hour. This | 
day she filled twenty hoppers, the stoppages for 
shifting the barges being longer. This dredger is 
fitted with two of Messrs. Siemens Brothers and | 
Co.’s electric lights, in order that the work may go | 
on continuously day and night when required. A | 
few years ago Messrs. Rennie supplied a dredger 
almost similar to the above, which has since been 
principally employed in cutting a channel 100 
metres wide and several miles in length, to form a 
deep water passage to the new docks about to be 
constructed at Buenos Ayres. 
Continvovus Brakes ON FrENcH Raltways. 
M. Herisson, the French Minister of Public | 
Works, has found it necessary to put fresh pressure 
upon the railway companies, to induce them to 
furnish proper security for their passengers. On 
September 13, 1880, a ministerial circular was 
issued, enjoining all railway companies, within a 
space of two years, to supply with continuous brakes 
all their passenger trains running at a rate of 
37 miles per hour, and upwards. The time has} 
elapsed, but the companies are still experimenting. | 
In last November the State railways were trying | 
the vacuum brake, the Westinghouse automatic, 
and the Achard electric brake; the Eastern Com- 
pany the two latter ; the Western, Southern Com- 
panies, and Paris, Lyons, and Mediterranean, the | 
Westinghouse brake; while the Orleans Company 
remained undecided between the vacuum and West- | 
inghouse brakes, the Héberlein chain brake, and a 
new compressed air-brake, invented by M. Wenger. 
M. Heérisson has now issued a circular, inform- 
ing the companies that sufficient time has now been 
allowed for experiment, and that it is necessary for 
them to make a definite choice. He distinctly dis- | 
allows the chain brakes as unsatisfactory for ordi- 
nary use, and apparently desires to see the West- | 
inghouse system generally adopted. A technical 
committee appointed to consider the subject re- 
ported against the adoption of a uniform system on 
all the lines, as tending to discourage invention, 
and hinder the introduction of improvements, while 
M. Heérisson in setting forth pointedly the alleged 
merits of the Wenger brake, concludes by leaving the 
companies entirely free to adopt any model which 
is both continuous—controlling all the wheels of 
all the vehicles, and automatic—capable of being 
worked by the engine-driver or brake-guard. 
Whatever type they adopt, must be fully applied 
in the course of the present year. Considering that 
the Wenger brake is an apparatus with which very 
little experience has yet been obtained, it is, to say 
the least of it, singular to find a Minister of Public 
Works regarding it as apparently an equivalent for 
the Westinghouse brake, the efficiency of which 
has been so exhaustively tested under all conditions 
of working and with such excellent results. 
ENGINEERING AND Meta Trapes EXHIBITION. 
Under this title a large and very important exhi- 
bition is to be held in the Agricultural Hall, London, 
from July the 5th to the 2lst of this year. It will 
comprise specimens of engineering and mechanical 
work of almost every kind arranged in the following 
classification : Mining ; casting, forging, and roll- 
ing ; hydraulic and pneumatic apparatus ; workshop 
tools and appliances ; gas, water, sanitary, electrical, 
and telegraph engineering; marine engineering ; 
and treatment of raw produce. Like the highly 
successful Naval and Submarine Exhibition of last 
year, the present undertaking is entirely the work 
of Mr. Samson Barnett, Jun., of 4, Westminster 
Chambers, 8.W., by whom all arrangements are 
being made, and every detail controlled. The 
admirable way in which he acquitted himself of this 
responsible and difficult task at the Exhibition just 
referred to will be a guarantee to exhibitors that 
their interests will be assiduously guarded, and that 
every possible effort will be made to render the 
affair a success. The period during which the 
Exhibition will remain open has been restricted to 
little more than a fortnight in order that principals 
may watch their business themselves instead of 
being compelled to entrust it to subordinates, 
as would be necessary for a prolonged exhibition. 
The experience of the Naval and Submarine Exhibi- 
tion of last April shows that by this arrangement 


| gress from time to time. 


| lephones, microphones, photophones. 





buyers and sel’ers are brought directly together, 
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and | and that often large sales are effected ; one firm we 


could name booked orders to the extent of many 
thousands of pounds in a few days. Although 
applications for space need not necessarily reach the 
manager before March 10, a large number of im- 
portant firms have already sent in their demands ; 


among these the exhibitors of last spring figure in | 


large numbers, from which it would appear that 
they found that the results of their visit to the 
Agricultural Hall repaid them well for the trouble 
and expense. We shall watch the development of 
this work with much interest, and record its pro- 
We believe it to be quite 
a unique feature in the history of exhibitions, that 
the inception, organisation, and execution should 
be vested in one individual—in fact, that a very 
large and important show should be strictly a 
personal enterprise. The Naval and Submarine 


8 Bare ° 
Exhibition was of this character, and the one forth- 


coming, to which we refer, promises to be still more 
responsible and important. 
THE ViENNA INTERNATIONAL ELECTRIC 
EXHIBITION. 

The Electrical Exhibition at Vienna, which was 
postponed from last year on account of the similar 
undertaking at Munich, is to be held from August 
1 to October 31 of this year, in the Rotunda, and 
the building erected for the Universal Exhibition 
of 1873. The exhibits to be admitted are divided 
into the following classes : I. Magneto-electric and 


| dynamo-electric machines. II. Galvanic cells, accu- 


mulators, thermopyles, «ce. 
ratus, instruments for 
electro static apparatus. 


III. Scientific appa- 
electrical measurement, 
IV. Telegraphs. V. Te- 
VI. Electric 
lighting. VII. Transmission of power. VIII. Cable 
wires, conductors. IX. Application of electricity 
to chemistry and metallurgy. X. Application of 
electricity to war. XI. Railroad electrical appli- 
ances. XII. Application of electricity to mining, 
navigation, and agriculture. XIII. Electro-medical 
apparatus. XIV. Application of electricity to auto- 
matic registration, to horology, meteorology, astro- 
nomy, and geodesy. XV. Miscellaneous. XVI. Ap- 
plication of electricity to domestic use, to art, 
industry, and decoration. XVII. Application of 
machinery to electrical industry, boilers, steam, gas, 
and hydraulic engines. XVIII. Historical col- 
lections, methods of instruction, bibliography. To 
organise and manage the Exhibition a general 
commission has been formed, which has secured 
the necessary means by a guarantee fund. This 
general commission has formed among its members 
several committees, including a managing com- 
mittee which is to carry out the resolutions of 
the remainder, and to be the medium of corres- 
pondence with the representatives of foreign 
countries, and with exhibitors and their representa- 
tives. Applications for space should be in the 
hands of the Managing Committee, 9, Wallfische. 
Vienna, at the latest by March Ist, from whom an 
answer may be expected within fourteen days. 
Exhibitors will pay no rent, and incur no expense 
beyond the erection and decoration of their stalls. 
Motive power will be applied to such as require it 
at 5d. per horse-power per hour. The Exhibition 
will be open to the public both in the daytime and 
the evening every day, and all exhibits must be 
always accessible to the public during the regular 
hours of admission. The General Commission has 
taken the necessary steps to enable inventors to 
enjoy the advantage of the patent laws from the 
time of the entry of their goods to the exhibition 
grounds until exit therefrom, and to enable foreign 
exhibitors to enjoy exemptiom from duty in case of 
there-export of their goods before the end of the year 
1883. No prizes will be awarded by a jury, but a 
technical and scientific commission will be organised 
to carry out measurements and investigations in 
co-operation with the exhibitors. 


Tue Scotca Fisuery Boarp, 

Some time ago (vol. xxxi, page 645; vol. xxxi., page 
141 ;and vol. xxxii., page 14) we devoted considerable 
space to the consideration of the system under 
which fishery harbours in Scotland are constructed 
out of the public funds. At the date of our articles 
a Select Committee was sitting to inquire into the 
operation of the Board of British White Herring 
Fishery, which although nominally exercising juris- 
diction over the whole of England and _ Scot- 
land, is practically confined to the latter country. 
As we stated at the time, the committee reported 
favourably as to the continuance of the supervision 
of the trade by the Board, and suggested that the 


; point subordinate officers as assistants. 








| tually be carried into etfect by other means. 
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whole of the surplus funds arising from fees should 
be handed over to the Fishery Board to be spent 
in the construction or improvement of harbours. 
Since then an Act, entitled the Fishery Board 
(Scotland) Act, has been passed, which abolishes 
the White Herring Fishery Board, and creates in 
its place a new Fishery Board with a paid statf, 
such as already exists both in England and Ireland. 
Great expectations were raised in Scotland by the 
prospect of the Act, and it was anticipated that a 
committee of experts would be formed to exercise 
supervision over both the salt and freshwater fish- 
eries, and that by their action existing Acts against 
poaching, pollution, and the like, that had become 
a dead letter for want of enforcement, would be put 
in operation tothe great improvement of this branch 
of our food supply. Now, however, that the Act 
is passed and its provisions have become known, a 
feeling of disappointment has supervened. The 
character of the nominations to the Board of Com- 
missioners is not considered hopeful, while the ap- 
pointment of one inspector only to a country with 
such a seaboard as Scotland, is regarded as very 
inadequate, England and Ireland having two and 
three respectively. No power is given under the 
Act to increase the number of inspectors, or to ap- 
The ad- 
ministrative clauses of the Act, referring to the 
duties of the Commissioners, are in very vague and 
general terms, and seem to indicate that the duties 
of the new authority will be those of the former 
Board of White Herring Fishery, in addition toa 
general superintendence of the salmon fisheries of 
Scotland, with the powers and duties of Com- 
missioners, under the Salmon Fishery Act. For 
the execution of the latter part of the work, how- 
ever, no funds are provided, and consequently it is 
to be feared that no very energetic action will 
ensue, unless the annual report that is to be pre- 
sented to the Home Oftice is made the vehicle of 
suggestions and recommendations that may even- 
The 
most encouraging incident in the operation of the 
Act so far is the appointment of Mr. Archibald 
Young, as inspector. He is well qualitied by his 
experience and extensive knowledge to give valu- 
able advice to all persons interested in the fishery 
question, and perhaps he may, by aid of his influ- 
ence and ability, be able to effect valuable reforms, 
even though he is not armed with a long purse and 
an extensive staff. 


THE FoOUNDERING OF STEAM SuIPs. 

The great interest in naval matters that was 
evoked by the Naval and Submarine Exhibition, held 
at the Agricultural Hall last spring, has necessi- 
tated the issue of a second edition of the catalogue. 
For this Mr. 8. H. Terry has written a paper deal- 
ing with those points of the construction and equip- 
ment of a vessel upon which her safety chietly 
depends in case of accident. He enumerates the 
perils to which a ship, and particularly a steam 
ship, is liable, and reviews the various systems and 
appliances that were offered at the Exhibition as 
remedies and safeguards. Incidentally he touches 
upon topics that do not form any part of marine 
engineering or naval architecture, although exer- 
cising a powerful influence upon the forms and 
machinery of vessels. The system under which 
insurances are effected, which admits of the full 
value of the ship and cargo being recovered, and 
takes but scanty note of any special effect that a 
shipowner may make to secure seaworthiness, is 
one powerful obstacle to improvement to which he 
adverts. The tonnage laws are another point to 
which he calls attention. These act directly 
against the construction of ships with a reserve 
of buoyancy, for by measurement all covered-in 
space in a ship, after deducting machinery space, 
is counted as tonnage, whether it be double 
bottoms or space formed by awning decks and 
bulwarks. Expenses, such as harbour dues, pilot- 
age, towage, &c., are all increased by decking 
over open spaces, and consequently owners and 
builders design ships with a forecastle, central cita- 
del, and poop and well deck with high bulwarks, 
in place of a sound covered-in side, which under 
tonnage rules would count as tonnage, although 
not used for cargo but additional safety. If the 
capacity were calculated by the displacement at 
load draught when down to the Plimsoll mark, less 
the weight of the hull, machinery, coals, and water, 
naval architects would be at liberty to produce the 
best forms with which they were acquainted, with- 
out the consciousness that an owner after having 
spent a considerable extra sum to obtain security 
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ship entered a port or employed a pilot. But diffi- 
culties such as these require a long time before a 
change can be effected, and in the mean time energy 
is better spent in pressing upon shipowners and 
builders the importance of availing themselves of 
the means that are ready to their hands. Under 
this aspect Mr. Terry divides his subject inte 
nine heads, treating respectively of bulk-heads, 
steam and hand steering gear, fiddley gratings and | 
stokehole plates, bilge pumps, suction and discharge | 
pipes, waterways from every compartment to the | 


ilge-pumps, water-tight doors and connexions, | 





emergency pumps, hydraulic and hand rivetting, 
pumps and donkey boilers, boats, lowering tackle, 
hawsers, &c. He takes each subject separately, and 
adduces examples of ships that have been lost froma 
defect in that particuiar part of their equipment, at 
the same time indicating the remedy that has already 
been devised, and which if it had been used would 
probably have saved not only a tine ship and valu- 
able cargo, but many lives. It may be doubted | 
whether a ship that has to earn a dividend can ever 
be made secure against all disasters, but the ex- 
perience of several large companies that insure their 
own ships shows that wrecks arise in the main from 
preventable causes. It is these causes and the 
means of their prevention that form the chief sub- 
ject of Mr. Terry’s interesting paper. 


HYDRAULIC HOIST FOR TRAINS. 
To tHE Epitor or ENGINEERING. 

Srr,—In your issue of 29th December, you give an 
illustration and description of a hydraulic hoist for 
trains, designed by Messrs. Clark and Standfield, of West- 
minster. 

I note these gentlemen claim this as a new invention, 
but allow me to inform you, that a hydraulic apparatus 
for precisely similar purposes was invented and patented on 
the 6th November, 1873, by my father, the late Mr. Charles 
Jordan, of Pillgwenlly Foundry, Newport, Mon. The 
number of patent is 3606. 

In small matters of detail there are of course slight 
differences, but the general arrangement of both is to all 
intents and purposes one and the same thing. There is a 
working model erected in my firm’s works, which I shall 
be pleased to show at any time to gentlemen interested in 
the matter. Yours, faithfully, 

Newport, Mon., January 8, 1583. J. E. JoRDAN. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was rather firmer last Thursday, and prices closed at an 
advance of 4d. per ton over those of the previous day. 
Transactions were reported during the forenoon market at 
48s. 10d., 48s. 94d., and 48s. 104d. cash, and at the close 
of the market there were sellers wanting 48s. 10$d. cash 
and 49s. 1d. one month, and buyers offering 4d. per ton 
lower. Business was done in the afternoon at 48s. 95d. 
and 48s. 10d. cash, and the close was buyers at 48s. 10d. 
cash and 49s. 04d. one month, and sellers near. Friday’s 
market opened quiet, and was firmer at the close, when 
an advance of 2d. per ton over the previous day’s 
closing quotations was attained. A moderate amount of 
business was done during the day. In the course of the 
forenoon market the price ranged from 48s. 8d. up to 
49s. cash, and from 48s. 104d. up to 49s. 25d. one month, 
with sellers at the close asking 49s. and 49s. 24d. cash 
and one month respectively, and buyers near. There 
were transactions in the afternoon at 49s., 49s. O$d., and 
48s. 114d. cash, the close being sellers at 49s. cash and 
49s, 24d. cne menth, and buyers offering 4d. per ton lower. 
When the market opened on Monday it was dull and | 
flat, and prices at the close were 4d. per ton under those of | 
Friday afternoon. Business was reported during the fore- 
noon at 48s. 9d., 48s. 10d., and down to 48s. 84d. cash, and | 
the close was sellers wanting 48s. 9d. cash, and 48s. 114d. 
one month, and buyers near. There were transactions in 
the afternoon at 48s. 7d., 48s. 64d., and up to 48s. 7d. cash, 
and at the close there were buyers offering 48s. 74d. cash 
and 48s. 94d. one month, and sellers wanting 4d. per ton 
more, Yesterday’s market was also very flat, and prices 
further declined to the extent of 3d. per ton, making 7d. 
on the two days. Some business was done during the 
forenoon market at from 48s. 6d. to 48s. 7d., and then 
down to 48s. 43d. cash, also at 48s. 10d. down to 48s. 74d. 
one month, and the closing quotations were—sellers at 
48s. 44d. cash and 48s. 74d. one month, and buyers near. 
Transactions took place in the afternoon at 48s. 4d., | 
48s. 5d., and 48s. 44d. cash, and at the close there were | 
sellers wanting 48s. 44d. cash and 48s. 7d. one month, 
and buyers near. A still lower range of prices was reached 
to-day, business being done during the forenoon market 
at 48s. 3d., 48s. 4d., and down to 48s. 14d. cash, also at 
48s. 54d., 48s. 64d., and down to 48s, 44d. one month, 
with sellers at the close wanting 48s. 2d. and 48s. 45d. 
cash and one month respectively, and buyers near. Busi- 
ness was done in the afternoon market at from 48s. 1d. up 
to 48s. 4d. cash, and the closing quotations were—sellers at 
48s. 4d. cash and 48s. 7d. one month, and buyers near. 
The progress of business has recently been interfered with 








| business doing. 





to some extent by the holidays, but even since they were | 
brought to a close there has not beenany marked degree | 
of activity, and a good deal of the dulness now prevailing | 
is due toa want of confidence among holders, who are 
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would be taxed upon this amount every time his] freely realising, thereby causing a decided fall in the 


daily quotations. There is quite an absence of speculation 
or excitement of any kind. The demand for the Con- 
tinent has been very quiet, and there is but little inquiry 
from America, even although freights have receded to a 
very low level. Very little new work is offering yet, 
but under old contracts the local works have a good deal to 
do. In local iron circles a considerable amount of dis- 
satisfaction is being expressed at the Cleveland iron- 
masters having omitted from their official returns all 
mention of stocks of hematite and basic pig iron, thus 
rendering the statistics misleading to all except those be- 
hind the scenes. Makers’ iron in the Glasgow market 
continues steady, with a fair demand. If anything, 
hematite pig iron is a little stronger in tone, but 
although the price is rather firmer, there is not so much 
Last week’s shipments of pig iron from 
all Scotch ports amounted to 7463 tons, as compared with 
9706 tons in the preceding week, and 3639 tons in the 
corresponding week of last year. To the United States 
there were despatched 1305 tons; to Canada, 355 tons ; to 
India, 390 tons; to Australia, &c., 250 tons; to France, 
753 tons; to Italy, 900 tons; to Holland, 465 tons; to 
3elgium, 200 tons ; to Spain and Portugal, 221 tons ; and 
lesser quantities to other countries. The number of blast 
furnaces in operation is 109 as against 105 at this time 
last year. Up till yesterday afternoon the stock in 
Messrs. Connal and Co.’s public warrant stores stood at 
605,661 tons. 

Proposed Construction of Docks on the River Cart.—In 
accordance with aremit made to them by a committee 
entrusted with the improvement of the river Cart, which 
runs through Paisley to the Clyde, Messrs. Bell and 
Miller, civil engineers, Glasgow, have just made a report 
upon the subject. One part of the scheme includes a 
graving dock, a wet dock, and a turning basin, covering 
a considerable area of land. No reliable estimate of the 
cost of the scheme has been made up, but it is thought in 
local circles that a sum of 30,000/. would not be extra- 
vagant to expend upon it. 


The New Singer Machine Factory.—Progress is being 
rapidly made with the erection of the immense factory 
which the Singer Sewing Machine Company started some 
time ago at Kiibowie, near Clydebank Shipbuilding-yard. 
The chief feature of the works will be two main buildings 
800 ft. long by 50 ft. in width, and the establishment will 
occupy some 45 acres of ground. Near the Singer Com- 
pany’s premises there is also to be erected a large engineer- 
ing works by a firm now carrying on works in the Coat- 
bridge district. 





EXCAVATING THE CHANNEL TUNNEL. 
Crampton’s Hydraulic System for Excavating the Channel 
Tunnel Automatically.* 

THE question of constructing tunnels of considerable 
length has of late been brought more prominently into 
public notice by the successful completion of the tunnels 
through the Mont Cenis and the St. Gothard. In both 
cases the nature of the rock through which the tunnel had 
to be cut was such that the rate of advance was compara- 
tively slow, and the quantity of débris which had to be 
removed inconsiderable, consequently the traffic by trucks 
or wagons, which the removal of such débris necessitated, 
offered no serious difficulties, and did not to any great 
extent interfere with the operation of lining such portions 
of the tunnel as had already been excavated. 

3ut when the material through which the tunnel has to 
be cut is of so soft a nature that blasting operations can be 
dispensed with, and ordinary appliances, such as boring 
or cutting tools, can be employed, the rate of advance 
may become practically unlimited—being, in fact, con- 
trolled mainly by the greater or lesser facility with which 
the débris from the face can be removed from the tunnel. 

So far as I am aware, there is not now in practical use 
any other mode of dealing with the débris of tunnel 
perforation than that of transport by means of trucks and 
wagons running on rails as employed in coal mines. The 
system of removal which I propose to use, and which will 
be more particularly treated in this paper, is applicable 
only in the case of tunnels through chalk or similar 


| materials, and for the purpose of illustration I may be 


allowed to connect it for the moment with one of the most 


| prominent engineering problems of the day, that, namely, 


of the proposed submarine tunnel between England and 
France. 

This is supposed to pass for its whole length through a 
uniform stratum of grey chalk without water. 

I eliminate, therefore, all questions of meeting with hard 
rock or with any large quantities of water during construc- 
tion—such questions will have to be dealt with in any case 
as they arise and by ordinary means. 

The tunnel is assumed to be twenty miles long, indepen- 
dent of approaches on either side—to be excavated 36 ft. 
in diameter in one operation, which, with an internal 
lining of 3 ft. all round, will leave a clear tunnel 30ft. in 
diameter, and that the work will be commenced simul- 
taneously at both ends. It follows, therefore, since the 
approaches may be made at the same time as the main 
tunnel, that we need only consider here a length of ten 
miles of excavation worked from one face. 

Practical trials in chalk made with machines many 
years since, established the fact that a rate of advance 
may be easily maintained of one yard per hour, or twenty- 
four yards per day, at which rate the work of excavating 
ten miles of tunnel would take two and a half years to 
accomplish, taking the year at 300 working days. With 
the simple apparatus on the table as much as five yards 





* Lecture delivered at the Conversazione held at Leeds 
during the meeting of the Institution of Mechanical 
Engineers. 





forward per hour has been cut 12in. in diameter. The 
advance of one yard forward per hour in a 36-ft. tunnel 
will necessitate the removal of 113 cubic yards of chalk 
per hour. In order to insure the due performance of the 
necessary work, I will add 50 per cent. to the figures here 
given, and shall henceforth deal with other items in the 
same proportion. We have to provide then for the 
removal of 170 cubic yards of débris per hour, equal in 
weight to 250 tons, a greater quantity than is lifted in two 
of our greatest collieries together in the same time. 

f we now assume the use of the ordinary system of 
removal by trucks, we find that the transport of 170 cubic 
yards of débris per hour would require the passage of 85 
trucks of two cubic yards each per hour, or one truck 
every 42 seconds, or if trains are made up of ten wagons 
each, there will be one such train every seven minutes 
passing out, and a train of empties coming back con- 
tinuously. Of course heavier or lighter trains may be 
used as thought most desirable. 

Arrangements must then be made for raising these 
wagons to the surface up the vertical shaft—450 ft. in 
height, and this means the lifting of 250 tons per hour, 
or 6000 tons per 24 hours, independent of the weight of 
wagons, men, tools, stores, &c., or the wagons may be 
drawn up the inclined approaches, but I assume they will 
be lifted. 

The lining of the tunnel 3 ft. all round requires materials 
to the amount of 34 cubic yards per hour, or with 50 per 
cent. added for contingencies, 50 cubic yards per hour. 
These materials will, of course, be introduced by the 
empties going back to the working face of the tunnel and 
discharged where required at different parts of the tunnel. 

It will be easy wien further entering into details to 
understand the difficulties to be overcome in accomplish- 
ing a task of such magnitude as the lining of the tunnel, 
keeping pace with the advance of the boring machinery 
while so great a traffic in trucks is going on in both direc- 
tions almost uninterruptedly. 

The system by the use of which I would propose to obviate 
some of these difficulties eliminates three-quarters of this 
movement in trucks, and is founded upon the employment 
of hydraulic power for driving all the machinery necessary 
to cut down the chalk at the tunnel face, and to remove 
the debris out of the tunnel to the surface, through pipes 
or to any place where it can be disposed of. 

For the moment the question of different levels in the 
tunnel will be disregarded, and the question will be treated 
on the assumption that the whole length of ten miles is 
executed on a level 400 ft. below the level of the sea ; and 
further, that the arrangements are such as if the work of 
excavation and the removal of the débris had all to be 
carried at a distance of ten miles from the starting-point. 

Near the mouth of the upright shaft, powerful machinery 
will be erected to pump water from the sea, to press it up 
and hold it under compression by means of force pumps 
and accumulators. The water will be compressed on the 
top to 512 lb. per square inch, the fall through 400 ft. from 
the sea will add another 188 lb. per square inch, producing 
thus at the bottom of the shaft of 7001b. per square inch, 
a pressure commonly employed. 

The inlet pipe, which conducts the water under high 
pressure down the shaft to the face, will be lengthened as 
required by the advance of the boring machinery, and 
this operation will be facilitated by the interpositiom 
between the end of the inlet pipe and the boring machinery 
of an ordinary telescopic joint, with a free run of, say, 
72 ft., or 24 yards in length, whereby only one stoppage 
will become necessary in twenty-four hours. 

The cutting machinery at the face will be driven by an 
ordinary hydraulic motor direct without the intervention 
of gearing. The debris of chalk cut down will be taken 
up by a series of cups, and thrown into a shoot, at 
the top of which the waste water from the hydraulic 
motors is conducted. The water flowing down carries 
with it the debris of chalk, and both pass into an ordinary 
cylindrical revolving drum, where it is reduced to sludge. 
The quantity of water used by the hydraulic motors will 
be so calculated that it will amount to about three times 
the quantity of chalk débris by weight. When mixed with 
the water in the revolving drum, the very small debris 
almost instantly dissolves, and the result is a cream or 
sludge, which is taken up by ordinary pumps, worked by 
hydraulic motors, and forced into the main outlet pipe to 
the bottom of the shaft, or direct up the shaft to the sea if 
required. The pumps are placed upon the main frame of 
the boring machine, and driven by high-pressure watertaken 
from the main inlet pipe. The main outlet pipe is provided 
with a telescopic joint similar to the one described for the 
main inlet pipe. These two telescopic joints being 
attached to one another are moved forward together. 
When the telescopic joints have run out, the water supply 
is temporarily arrested by the closing of the valves ; two 
lengths of pipes, equal to the run of the telescopes, are 
inserted, and as soon as joints have been made goed, an 
operation of a few minutes, the pressure water is turned 
on again and the work can be continued for another 
twenty-four hours without interruption. 

The cream is forced by the pumps through the excavated 
portion of the tunnel to the bottom of the shaft, and 
thence may be raised by pumps or other suitable means to 
the top, and discharged into the sea, or disposed of in 
other ways. 

It will now be perceived that the space lying between the 
boring machinery and up to the top of the shaft is left 
entirely free, excepting so small a portion of it as is 
occupied by the two pipes—the high-pressure water inlet 
pipe and the cream outlet pipe. 

The operation of lining the tunnel may therefore be 
carried on with the greatest facility ; there being no traffic 
upon the rails, no hoisting up or lowering in the shaft 
except that necessary to transport the workmen and 
the building materials for lining the tunnel, amounting to 
only one-quarter that required on the ordinary system, or 
in other words three-quarters of the whole weight to be 
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disposed of is carried through pipes instead of by locomo- 
tives and trucks. 

A few details regarding the powers required by the 
various operations, the size of inlet and outlet pipes, and 
other data in connexion with the hydraulic machinery, 
may be interesting. 

1. Cutting the Chalk.—On the table you will see a model 
of a cutting machine of a most simple construction de- 
signed for the purpose of excavating the chalk. It con- 
sists of a number of small discs attached to a large boring 
head, made to revolve at any given speed. It will cuta 
hole 12 in. in diameter clear into the chalk, and the tine 
thread of a screw out upon its spindle and running in a 
guiding nut will push the disc forward on its being 
turned at the rate of 1 in. in 34revolutions, Each cutting 
disc removes a concentric ring from the face of the chalk 
2, of an inch thick and 4 in. wide at each revolution, and 
the dises are arranged to follow each other in such manner 
that while they are all continuously in action, yet none has 
ever more to remove than its apportioned width and 
thickness of cut. The discs turn freely on their spindles, 
and as they cut only a width about one quarter of their 
diameter, they turn in an opposite direction to that in 
which the large disc is turning, and thus act by rolling 
into the chalk and changing the cutting edge continually, 
whereby the wear and tear of the edges is reduced to a 
minimum ; at the same time the cutting edges do not 
require sharpening, a most material feature. I have cut 
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In this small apparatus a quantity of chalk debris, 
amounting to 14 cubic yards, or 21 tons, was reduced to 
cream within one hour. 

It will, therefore, be a simple question of proportion to 
determine the size of the cylindrical drums capable of 
reducing the 170 cubic yards of chalk débris per hour, 
resulting from the cutting of a tunnel 36 ft. in diameter. 
As a matter of fact, two drums 7 ft. in diameter and 7 ft. 
in length will be amply sufficient for that purpose. 

It will be quite safe to assume, and my experiments 
show one-half of a horse power per cubic yard of chalk 
per hour is sufficient for its reduction, or a total on this 
head of 85 horse power. 

3. The Conveyance of Cream through Ten Miles of Pipe 
on a Level, back to the Bottom of the Shaft.—Before deciding 
upon the quantity of water necessary to be mixed with 
the chalk for its speedy reduction to cream, I made a 
series of trials in small pipes, with a view of ascertaining 
the amount of extra friction, which may be caused by the 
passage of cream through pipes, as against the passage of 
water alone. I need not enter into details, but may state 
at once that while an admixture by weight of equal 
quantities of chalk and water caused a loss of nearly 14 
per cent., the admixture of 1 of chalk and two of water 
only caused a loss of 3} per cent., and the admixture of 1 
of chalk to 3 of water, a loss of only 24 per cent. ; it was 
therefore decided to use the proportion of 1 of chalk to 3 
of water by weight, or 1 of chalk to 6 of water by bulk. 


pressure of 512 1b. per square inch, or about 1200 ft. head 
would require a force of 1040 horse power. 
We have therefore to provide on top of shaft, 
Horse Power. 
1040 


For compression of water 
BOA 
L090 


»» pumping up the cream ... 


Total a re ae «os 2085 
to carry out the entire operation of cutting required, 172 
cubic yards per hour, reducing it to cream, and conveying 
it to the surface in pipes and into the sea. 

This power is independent of that required to trans- 
port the material necessary for lining the tunnel, which 
will be done by locomotive or other means, the same as 
that employed in the ordinary system. 

As an alternative scheme to the one just explained, I 
would propose, where the tunnel has sufficient fall for 
drainage, which the Channel Tunnel should have, to do 
away with the compression of the water on the surface 
and utilise the pressure of the sea, syphon the water out 
of the sea and convey it by its own fall, 400 ft. below the 
level of the sea, giving a pressure of 188 lb. per square inch. 

In this case the quantity of water, in order to do the 
work etticiently, must be considerably larger, and instead 
of a 12 in. main inlet pipe, one of 22 in. will be necessary ; 
in this case if the tunnel is made at an inclination of 1 in 
1000, the cream will flow by its own gravity to the bottom 
of shaft, from which it will be pumped to the top of shaft. 
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with the same machine at the rate of five 
ward per hour, without injury to the cutters. By 
trials 1 have ascertained that 2 horse power per cubic 
yard of chalk excavated, would be more than ample ; 
and if in piercing a tunnel 36 ft. in diameter, 170 cubic 
yards of chalk will have to be cut down, 340 horse power 
will have to be provided for this part of the work. 

It should be observed that in the model the forward 
motion is given by a screw and nut upon the spindle—in 
the real machine, however, the pressure of the incoming 
water upon the area of the telescopic joint in the one case 
and the back pressure of the cream, forced towards the 
exit, on the other, will push the machine forward auto- 
matically, and it becomes necessary to provide an arrange- 
ment to control this speed and allow the machine to 
advance only at a certain desired rateforward. There are 
various simple means of effecting this object. 

To cut a clear face 36 ft. in diameter, will require 72 
twelve-inch cutting discs upon the arms or crossbeam— 
each cutter in one revolution of the machine taking off a 


concentric ring 3 in. in width, and ,; of an inch thick— | 


supposing the crossbeam or head to turn at the rate of ten 
revolutions per minute. This would give the cutter on the 
extreme outside a periphery speed of 1130 ft. per minute, 
which has been found to be well within practical limits. 
It will be understood that the cutters turn at different 
speeds, those near the outer periphery doing considerable 


more work than those near the centre; the revolving 


cutters being equally effective at all speeds. 

2. Reduction of the Chalk Débris to Sludge or Cream.— 
Some years since it became necessary for me to design an 
apparatus which in a small compass could produce large 


quantities of chalk cream, such as is used in all cement 


works. 

The apparatus is a plain cylindrical drum 4 ft. in dia- 
meter, and 2 ft. 8 in. long inside, and revolves at the rate 
of 32 revolutions per minute. 


a hole of 15in. diameter is left. Through this central 
aperture the débris of chalk and the water in whatever 
quantities required are introduced, and as the drum 
revolves, the particles of chalk saturated and softened by 
contact with the water, are quickly dissolved, and a cream 
or sludge of more or less consistency is produced—which 
escapes through the meshes of the wire grating and col- 
lects in a reservoir, whence it is taken up by a pump and 
forced to the place where required. 


) One face of this drum is | 
made of a strong wire grating except in the centre, where | 


yards for- | Tt was also ascertained that it would not be safe to pass 


cream through long lengths of pipes at a less velocity than 
11 ft. 6 in. per second, as otherwise there will be a tendency 
for the solid particles to settle ; therefore I decided upona 
minimum velocity of 2 ft. per second, at which to pass the 
cream. 

It was above stated that 170 cubic yards of chalk débris 
would be produced by the perforation of a 36-ft, tunnel— 
we require, therefore, 170 x 6=1020 cubic yards of water 
per hour, or 17 cubic yards, equal to 459 cubic feet of water 
per minute. 

A 12-in. main pipe will deliver this quantity at the end 
of 10 miles of pipe with a pressure, as above stated, of 
700 lb. per square inch; the water passing through this 
pipe at a velocity of 64 miles per hour, or 9.5 ft. per second. 
The total horse power developed by this quantity of water 
amounts to 1377 horse power at our disposal at the face. 
The sludge being composed of chalk, 76 cubic feet per 
minute; water, 459 cubic feet per minute; cream, 535 
cubic feet per minute. 

A main outlet pipe, 20 in. in diameter, will be required 
to convey the cream back to the bottom of the shaft 
through 10 miles of level tunnel, and the cream will have 
to flow through it at a velocity of 245 ft. per minute or 
4 ft. per second. The total head required to force the 
cream to the bottom of the shaft is 214 ft., or 214 ft. per 
mile. This represents a force of 224 horse power, the 
pressure in the pipe being 96 Ib. per square inch. 

4. Lifting the Cream from the Bottom of the Shaft to the 
Surface.—This will require a total of 525 horse power. 

The cubic foot of cream of the above admixture weighs 
72.06 lb. If we now add up the powers required for the 
several operations, we find forse Power. 

(1) For cutting the chalk si 340 
(2) Reduction of chalk to cream ... a, 55 
(3) Conveyance of cream to bottom of 
shaft through 10 miles ae 224 
Total required at the face 619 

As we have provided 1377 horse power, there will be no 
deficiency even if the hydraulic motor should only yield 
50 per cent. duty, which is a very low estimate. 

The 525 horse power required for lifting the cream to 
top, will, of course, have to be provided for at the top of 


| the shaft, and will be in addition to the power necessary | 


| for the compression of the water. 


To compress 459 cubic feet of water per minute to a | 





The larger quantity of water sent down will make the 
proportion of chalk to water as 1 to 13, and in that pro 
portion the cream will run as easily as water itself—and 
an open drain will be sufficient, dispensing with the 
closed pipe. The powers required for cutting down the 
chalk and for reducing it to cream would be the same 
as in the former case, namely, 425 horse power; but the 
third item of power for forcing the cream to the bottom of 
shaft will not need to be provided for. 

The 22in. main inlet pipe under pressure of 188 Ib. 
per inch will deliver 974 cubic feet of water per minute 
to the face 10 miles off at a velocity of 368 ft. per minute 
or 6.1 ft. per second, representing a total of 800 horse 
power available at the face, nearly double that required. 

It will be necessary to lift a larger quantity of cream 
up the shaft—nearly double of what it is in the other 
case, and the power for this amounts to 950 horse power. 

We have therefore to provide on top of shaft : 

Horse Power. 
For compression of water nil 
», pumping up the cream .. 950 


Total rf es ; 950 
as against 1565 horse power to be provided for in the 
high pressure system. 

[ have shown, [ think, that the system T propose to use 
offers some considerable advantages as regards the traffic 
in and out of the tunnel and the consequent facilities 
afforded for the speedy lining of the tunnel, which can 
only result in a great saving in time and expense. 

For the men employed at the boring machinery, I pro- 
pose to carry sufficient air under compression with the 
water, which being discharged at the motors will keep 
that part of the tunnel cool and well ventilated. 

For the comparatively slight traffic which will be 
necessary to carry in the men and materials, air locomo- 
tives would be employed, and the discharge of air from 
their motors would ventilate all the space occupied by 
men working upon the lining—at all events, the quantities 
of air for ventilating purposes would be inconsiderable and 
a very small pipe would supply them. 

It may be observed in conclusion, that I consider the 
power required by the hydraulic system will not amount 

| to one-third of that required when the chalk is cut in a 
dry state by compressed air machinery and has to be con- 
| veyed by air locomotives in trucks and lifted to the sur- 
face by the ordinary means, 
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(Ross). 4380 | Welling. 5384 Clark(Canda) 
Anderson. 4396 | Guye (Guye).} 5720 | Bunten and 
Archer. 4446 Handford Russell. 
Rowden and (Edison). | 5849 Rexford. 
Doushty. 4478 oe. 5366 Gordon. 
Capell. 4494 Lake (Jeb»). | 5957 Thomson. 
Holmes and [4497 Spielmann. 6003 Lorenz. 
Ear nens. 
PATENTS SEALED. 
1.—Sealed January 5. 
Name. No. Name. No. Name. 
1882 
Tussaud. Munro. 3625 Bailey. 
Thomas and Beanan. 3673 Deeley. 
Ennor. 3 r 50 Beeman. 4253 Lancaster & 
Thomas and ] 3351 Beeman. Slater. 
Ennor. 3363 Gibson. 4593 Gruson and 
Coates. 3420 Thompson Handrick. 
Abbott. (Payen & | 4623 Darke (War- 
Vincent. Sandron). lomont). 
Ashworth. 3430 Ross (Bell). | 4879 Freeman. 
Carr. 3433 = Justice 4915 Cowan. 
Thompson. (Van Ryssel-] 4932 Madge. 
ting. berghe). 5019 Jolnson and 
Booth. 3444. Ransome. Martin. 
Gascoine. 3453 Lane. 5102. Ward 
Robertson. 3463 . Hunting 6119 ~Wrivht 
Zeeman. (Avery). (Findlay). 
Lake 3465 | Somzée. 5144 Moseley. 
(Goodridge 3467 Wirth 5201 Wrigley and 
Cheyne. (Rettig). Robertson. 
Gavard and } 3534 Hill. 5280 Lake 
Millon. 3574 Lake (Standard 
Rickman & (Judson). Time Co.) 
Thompson. | 3590 | Reddie 5310 -~Pitt 
Goldschmidt (Requier). (Walker). 
Hahlo, and 
Heussy. 
IIl.—Sealed January 9. 
i Name. | No. Name. No Name 
1882 1882 
Parry. 3354 Bennett. 3505 Johnson 
Cree. 3404 Rawlinson. (Weinrich). 
Jebb (Burr). | 3414 Newton 3548 | Clark 
Portway. (Zadig). (Tabou*). 
Yeates. 3440 Engel (Kéée). | 3993 | Hopewell. 
Hirst. 3452 Duncan. 5107 | Goolden and 
Bennett. 3471 | Fielding. Casella. 
FINAL SPECIFICATIONS FILED. 
1882. Nos. 3080, 3081, 3087, 3088, 3089, 3091, 3094, 3095, 
3096, 3101, 3102, 3103, 3106, 3107, 3112, 3113, 
3115, 3138, 3311, 3323, 3494, all of the year 
$2. 
1883, Nos. 3110, 3114, 31: 20, 3122, 3124, 3126, 3144, all of 
the year 183: 
a 3123, 3135, 3136, 3148, 3151, 3159, 3171, 3316, all 
of the year 1882. 
‘a 3023, 3125, 3130, 3223, 3224, 3229, 3277, 3313, 
all of the year 1882. 
» 3140, 3142, 3143, 3145, 3149, 3150, 3152, 3157, 
3162, 3163, 3164, 3167, 3172, 3174, 3176, 3177, 
3367, all of the year 1882. 
» 3170, 3175, 3182, 3183, 3186, 3200, 3212, 3213, 


3240, 3356, 3293, all of the year 1832." 


PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 50l. 








No. Name. No. Name. No. Name. 
1879 | 1879 | 1879 
5258 | Pieper 5284 | Lake 5301 | Calvert. 

| (knaudt). (Sawyer). | 5303 Childs. 

| Adkins. 5286 Lissagaray. | 5307 Engel 

ke 5287 | Mewburn (Giilzow). 

| (Fanon). (Lefever). 5308 Buchholz. 
5264 | Fritzner. 5289 Garvie. 5314 Lejeune and 
5265 | Lake 5290 | Sidebotham. Decoufile. 

| (Reeves). 45291 | Burnett and | 5316 De Buda 
5273 | Jack. Garstang. (Goldberger 
5275 | Wild. 5292 | Lake (Oram and Sohne). 
5276 | Clark & Grove). 5317 Vause and 

(Ellithorp).] 5294 | Wolff Armitage. 
5277 | Clark (Pedersen | 5321 Lake (Libby, 

| (Allen). & Eichhof). McNeill, 
5280 | Chenhall. 5295 Bown and | _ & Libby). 
5281 | Sutton. Derry. 5322 Snowden. 





Il. iid Non-Payment of the Seventh Year's Stamp 





Duty of 1001. 

















No. | Name. No. | Name. No. Name. 
1875 | 1875 | 1875 
4502 | Perrier 4505 | Clark 4522 | Thomson. 
| (Pellieux & (Barthe and] 4537 | Bonneville 
| Launay). Co.) (Brown), 
4529 | Cryer and | 4544 | Clark. 
Morris. — 4546 | Brotherhood. 
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PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 





No. No. Name. 
1880 


554 


Name. Name. 





Hedges. 
Bennett. 
Bles. 
Morgan- 
Brown 
(Morrell). 
Posselt and 
Peters 


(Leloir). 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/, HAS BEEN PAID AND REGISTERED. 


Morgan 
(D' Adelsward 
Lindsay, 
Johnson 
| (Whipple). 
Lake (Hous- 
| ton and 
Thomson). 


Longsdon 

(Krupp). 
Gerner. 
Smith. 
Johnson 

(Vaughan). 
Johnson, 
Tate. 


47 
184 
251 


38 
40 





No. Name. Name. No. Name. 





‘ 
81 


83 


Knight. 
Hattersley & 
Pickles. 
123 Bailey, Smith, 
and Smith. 


Marriott. 
Kincaid. 
Blair and 
Blair. 
76 | Deacon. 


Beaumont. 
Holloway. 
Galloway. 
Robottam. 
Schram. 


48 
158 
33 
119 








ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING JANUARY 6, 1882. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case aster the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either persenally, or by letter, enclosing 
—* of price and postage, and addressed to Mr. H. Re aDER 

AOK. 


1879. 

4666. Wire Rope Tramways, &c.: A. S. Hallidie, 
San Francisco. (4d.]—The method of protecting wire or 
cable tramways consisting in introducing into the tube within 
which the endless rope travels currents of hot air, gas or vapour, 
preventing the formation of ice within the tube, and rendering the 
removal of surface accumulations easy, isdisclaimed. (Disclaimer 
and memorandum of alteration. November 25, 1882). 


1880. 

2178. Apparatus for Raising Vessels, &c.: W. C. 
Brown, Sheffield. (4d.]—The applications of carbon com- 
pounds (such as a mixture of nitrate of potash, soda or baryta 
and carbon) (1) contained in vessels for the regulated evolution 
of gases applied to the inflatation or charging of floating or sub- 
merged bags, &c., or (2) contained in a torpedo for the propulsion 
of the same, is disclaimed, and the last claim now stands 
essentially thns ; The application of the gases evolved from the 
carbon compounds to the propulsion of torpedoes substantially as 
described and shown. (Disclaimer and memorandum of aiera- 
tion. November 27, 1882). 


1882. 

643. Appliances Applicable to Gas-Burners for 
Turning-off Gas, &c.: Hon. J. W. Plunkett, Dunstall 
Priory, Kent. (4d¢.)]—The first claiming clause now stands 
essentially as follews, the words in brackets being now inserted. 
The employment with gas burners, &c., of a bar of metal or its 
equivalent, which is subjected to the heat of the flames (and by 
expanding supports a weighted handle, lever, or rod so as) to 
retain the gas tap open when the flame is burning, but (which rod 
or equivalent contracts and) alters its position (so as) to (release 
the said weighted handle lever or rod, which will then auto- 
matically close the tap or valve, and) cause the supply of gas to be 
cut off when the flame is extinguished. (Disclaimer and meimo- 
randum of alteration. November 29, 1882). 


1278. Cigar Cap: H. J. Haddan, London. (0. Ehren- 
traut, Leipzig). {(2d.)—A conical cap of incombustible material, 
closed at the thin end, is placed over the lighted end of the 
cigar and prevents access of air. (Provisional protection not 
allowed. March 16, 1882). 


1334. Appliances for the Artificial Rearing of 
Oysters: A. J. Boult, London. (4. Laurent, Bordeauz). 
{2¢d.]}—An improved plate or tile, made in ceramic ware, is used in 
the construction of boxes for the above object. The tiles are per- 
forated (by preference) for the bottom. (Provisional protection 
not allowed. March 18, 1882). 


1480. Ventilating Mines, Tunnels, Buildings, &c, : 
W. Teague, Illogan, Cormwall. (2d. 1 Fig.j—One or 
more concentric pipes, each provided with an intake pipe, are 
fitted at the outlet pipe of an ordinary exhaust fan. (Provisional 
protection not allowed. March 28, 1882). 

1585, Neutralising, ony ome or the 
Products of Combustion of Coal Gas, &c.: J. F. 
and W, B. Adamson, Glasgow. [6d. 11 Figs.J|—The pro- 
ducts of combustion are passed whilst hot over surfaces of zinc or 
iron or ainc and iron, or over surfaces composed of the phosphates 
or phosphides of these metals, and also over or through layers of 
carbon, or other equivalent substances. (April 1,1882). 

1612. Manufacture of Embroidered Cravats, &c.: 
W. R. Lake, London. (FL. Demonchauz, St. Quentin, France). 
(2d.}—The cravat is first painted by hand or by printing, and is 
then embroédered over the picture or around the outlines. (Pro- 
visional protection not allowed, April 3, 1882). 

1642. Incandescent Electric Lamps: W. H. Akester, 
Glasgow. [éd. 5 Figs,|—Fig. 1 represents the glass envelope 


gt 'Qe Figg 


Absorbin 








ready for the insertion of the flament. The exhaustion is designed 


to be effected through the tube 7, although, if desired, it may take 
place through the neck 8, the former tube being dispensed with. 
Fig. 2 shows the carbon filament 10 with its platinum wire con- 
ductors 9, which are fused into the opposite ends of a glass cross- 
piece 11, held by a pair of grippers ready for being inserted into 
the globe. Fig. 3isa side view of the grippers. Figs. 4 and 5 
illusteate completely formed lamps, the platinum wires being fused 
into the horns 15, and terminating in loops. In the former figure 
the lamp is represented as having being exhausted through the 
tube 7, while in the latter the air has been removed through 
the neck 8. (April 5, 1882). 


1660. Article of Food made from Fish, &c.: W. 
McDonnell, Limerick. (2d.]—he fish is subjected to the 
following operations in succession : cleaned, placed in boiling 
water or hot oil, removed, minced, spiced and seasoned, boiled, 
pressed into suitable form, and placed in convenient metallic 
receptacles, which may be soldered up air-tight, the cases being 
made to the required shape by blocks or dies. (Provisional pro- 
tection not allowed. April 5, 1882). 


1772, Balloons, &c.: F. Wilkins, London. [4d.|--A 
number of small balloons of suitable shape are united together, 
recesses being formed in these for the goods, passengers, &c. A 
pump is used to supply extra gas from a stove to the balloon or 
for withdrawing it to the stove. These balloons are propelled by 
any suitable mechanism, An air compartment furnished with a 
self-acting safety valve is provided in each balloon, Water ballast 
may be used. Other details and arrangements are described. 
(Provisional protection not allowed. April 14, 1882). 


1898. Stoppers for Bottles: J. Ballard, Notting- 
ham. [éd. 21 Figs.)}—The stud stopper is made of china or glass, 
&e., and is grooved to receive a washer of india-rubber, and is 
perforated throughout, the upper part of the perforation being 
smaller than below, the lower part being partly stopped by a wood 
ferrule. Between these two parts a small spherical piece of india- 
rubber is free to move. The stopper, if necessary, is weighted so 
as to be of greater density than the liquid in the bottle. Several 
other modifications are described and illustrated. (April 21, 
1ss2). 

1914. Funeral Cars: J. Whitehead, Westminster. 
{2d.]—The hearse is constructed with folding or sliding glass sides. 
Spring roller or other tblinds, &c., may be used. (Provisional 
protection not allowed. April 21, 1882). 


1980. Thermometers: C. Townsend, Bristol. [2d.|— 
The errors are marked by etching or otherwise on the thermo- 
meter itself, together with the mark of the examining office. 
(Provisional protection not allowed, April 26, 1882). 


1986, Safety Matches: J. L. Field, Parkstone, 
Dorset. (2d.}]—The head is formed as at present usual, and the 
igniting composition (such as is usually placed on the box) is 
placed on a portion of the match stem. (Provisional protection 
not allowed. April 27, 1882). 


2025. Ornamenting Glass: C. J. Bishop.—A design is 
printed in special ink on specially prepared tissue paper, which 
design is then transferred to the glass, and when the ink has set 
hard the glass is exposed to a sand blast. The parts uncovered by 
the ink will be frosted. (Provisional protection not allowed. 
April 28, 1882). 

2192. Manufacture of ay or Loops for Incan- 
descent Electric ps: C. J. Allport, London. 
{4d.]—{1) Incandescence lamp filaments are made from asbestos 
fibres in combination with carbon, the two being united by pres- 
sure, interlacing or otherwise. (2) Asbestos fibres are combined 
with carbon filaments obtained from bodies containing carbon and 
hydrogen, such as sugar or parattin. (3) Asbestos fibres are 
combined with carbon filaments derived from hydro-carbons in 
accordance with Patent 4850 of 1881. (4) Asbestos fibres com- 
bined with hydro-carbons have finely divided carbon incorporated 
with them, after which they are carbonised. (5) Compound fila- 
ments as above described are carbonised by (a) submitting them 
to direct contact with a hydro-carbon flame ; (4) dipping the 
filament in a hydro-carbon and igniting ; (c) placing it in a 
crucible containing fineiy divided carbon, and raising the whole 
toa white heat. (6) Carbonisation is effected by means of strong 
sulphuric acid, when saccharine matters are used in the construc- 
tion of the filament. (7) Compression of compound filaments is 
effected by suitable means, in order to consolidate them. (May 
10, 1882). 


2230. Winding Engines for Steam Ploughing, &c.: 
T. Perkins, Hitchin, Herts, (6d. 10 Fiys.|—The illustra- 
tion represents a side view of the engine. The main axle a is imme- 
diately behind the firebox, and has mounted loosely upon it two 
spur wheels }, one on either side, which can be firmly attached to 
the road wheels (one of which is keyed on to axle) when craveuing, 
and which are in gear with pinions ¢ on the countershaft d. The 
winding drums e, situated behind the main axle a, are provided 
with toothed flanges which engage with the spur wheels b, and 








are mounted upon eccentrics carried by a plain round bar 
fitted into a cast-iron tube f running from side to side of the tank. 
The drums e¢ can be put in and out of gear with the spur wheels b 
by means of the arms g attached to the eccentrics. The drums are 
controlled by brake blocks mounted on levers, which are con- 
stantly applied (by weights or springs) while the drums are out of 
gear and till after the teeth have begun to engage, but are 
removed by a pin fixed on the side of the tank coming in contact 
with the brake lever before the teeth are fully in gear. Similarly 
when the drum is thrown out of gear the brakes are gradually 
applied. Another arrangement in which the drums are driven 
by second motion wheels on the countershaft instead of being 
driven by the spur wheels on the road wheel shaft is described 
and illustrated, (May 11, 1882). 


2295. Compensating Dynamo-Electric Machines: 
B. H. Chameroy, Maisons Lafitte, France. [éd. 
5 Figs.|—The compensation is effected by causing the pole-pieces 

3 of the field magnets D to approach or recede from the armature 
A. For this purpose the field magnet coils are pivotted at C and 
being free to move in a direction perpendicular to the axis of the 
armature, an increase in their magnetic intensity setting up an 
increased attraction between the pole-pieces and the iron pro- 
jections F causes the former to move away from the armature. 
Their movement is limited by the screw I acting upon the springs 
H. The armature is composed of coils M threaded upon iron wire 





cores disposed helically round the central shaft, the ends of the 





cores terminating in metal discs keyed to the shaft. Ina modifi- 
cation the field magnets are arranged around the axis of the 
armature which is carried by a sleeve capable of sliding freely 
upon the shaft. Connected with the sleeve is a governor which 











edo: 





as the speed of the armature increases approaches the armature 
to the field magnets and vice versd, the return movement being 
produced on a diminution of the speed of revolution by a spring. 
(May 16, 1882). 

2360. Apparatus for Making Coffee and Tea: 
W.H. Crispen, London. §[2d.}—Consists of a cylindrical tin 
vessel with a draw-off tap at the bottom and a ledge within it, at 
about one-third the height from the top, upon which ledge an 
inner vessel with a perforated bottom and two covers is placed. 
(May 19, 1882). 

2363. Tobacco Pipes: J. Stanley, Manchester. 
(4d. 6 Figs.)—The hole through the stem of the pipe is bored 
large enough to receive a movable piece with helical grooves upon 
it, forming the passage for the smoke, &c., or the grooves may 
be formed partly in one and partly in the other, or in the stem 
alone. (May 19, 1882). 


2426, Apparatus for Bottling Fermented Liquids : 
F. Foster, London. (tid. $ /'igs.)—Kelates to a combination 
of aérating cylinder gas pump and bottling machine by which 
fermented liquids can be taken directly from a cask, the air 
exhausted from them, then be charged with carbonic acid, and 
subsequently filled into bottles capable of being closed with screw 
stoppers. (May 23, 1882). 


2440. Ro Engines: H. J. Haddan, London, 
(L. J. Wing, Washington, U.S.A.) (ls. 42 Figs.}—This specifica- 
tion contains fifty-five claims, and in our limited space we can only 
mention the —— parts of the engine to which they refer, 
viz., to a rotary abutment dise arranged at right angles tothe 
rotary piston disc, to projections on the cylinder serving as bear- 
ings for the same, to the standards, the cylinders, the valve 
cylinder head, the cut-off valve, a rotary valve, &c. (May 23, 
1382). 


2460. Thrashing Machines: P. Gibbons and A. S. 
F. Robinson, Wantage, Berks. (td. 4 /iys.)—The incline 
leading from the elevator into the smutter contains a slider, which, 
when drawn, allows the grain to pass direct to the dressing 
riddles by means of a hopper. An exhaust fan is provided upon 
the axis of the smutter at its further end, and can be disconnected 
without being removed. An inclined cover plate is inserted 
between the smutter and the dressing riddles carrying away the 
dirt_and seeds falling through. (May 24, 1582). 


2474. Fluid Meters: C. D. Abel, London. ((. 
Schreiber, Paris). (6d. 3 Figs.|—Two pistons are arranged side 
by side in two cylindrical cavities of definite capacity ina casing, 
the pistons performing their strokes alternately in opposite 
directions, the rod of one piston actuating the slide valve of the 
other piston by arrangements described. (May 24, 1882). 


2475. Reaping Machines: T. Culpin, London. [6d. 
14 Fiys,|—Relates to pivotting the “ off divider” behind the cutter 
bar so that it may rise and fall from that point and find its own 
touch upon the ground; to adjusting the pivotted ‘‘ off divider’ 
so that it may be set with its point at any desired elevation ; to 
making the * off divider” in sections and hinging or pivottin 
such sections near the point that they may be more or less spread 
outward or upward ‘or both, or be brought together as desired, 
and to means for controlling the dummy or rake arms automa- 
tically {by a segmental plate actuated by a switch. (May 24, 
1882). 


2503. Leads for Pencils: G. Daubenspeck, London, 
(2d.]}—A hundred parts of nigrosin and 7} parts of phosphine or 
flavine are dissolved in the smallest possible quantity of warm 
water, and 5 parts of pure aniline and 35 parts of Castile soap dis- 
solved in warm) water are then added, and when quite cool 25 
parts of graphite. The resultant product is moulded, pressed, and 
dried. (May 26, 1882). 


2519. Air Exhausti 2 Apparatus to be Used in 
Preparing Incandes cnt Electric Lamps: W. H. 
Akester, Glasgow. [¢ 4 Figs.|—The illustration represents 
the apparatus connected t za single exhauster, though provision 
is made through an extension of the delivery and discharge pipes 
13 and 14 for the attachment of several exhausters. The lamp 
bulb to be exhausted having been attached to the upper part of 
the glass tube 5, and the mercury being at the level of the dotted 
lines in the vessel 16, the three-way cock 10 is turned to admit 
mercury into the pipe 8, from which ét drives the air through the 
valve 9. The cock is then turned to discharge the mercury through 
tube 14 into the pump well 22, whence it is raised through tube 33 
into the delivery vessel, any overflow from the latter taking place 
through the pipe 18. The connexion between the delivery pipe 33 
and the pump is through the hollow plunger 28, the foot of which 
supports the delivery valve. During the discharge of the mercury 
fresh air is drawn into the tube 8 and is expelled past the valve 9 
on the mercury being again admitted. These operations are con- 
tinued until the globe is sufficiently exhausted. The syphon bend 
21 is designed to prevent the whole of the mercury being drawn 
from the discharge tube during exhaustion. 24 is an air pipe for 
the purpose of freeing the discharge tube of any air which may 
have accidentally entered it. A modified pump is described in 
which the use of the stuffing-box 27 is dispensed with. The 
plunger, which is hollow, is provided with a foot valve dipping 
into the pump well, and it works around a central stationary stem 
and in a barrel connecting the well to the delivery vessel 
which, in this modification, surrounds the upper part of the pump. 
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The mereury which has entered during the descent of the plunger 
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revolution of the yarn beam according to the pace at which the 


between the fodt valve and the central stem, is forced during its | warp is required in the weaving of the cloth. (May 30, 1882). 


ascent through grooves cut in the stem into the delivery vessel, 


























from which the overflow is conducted to the pump well through 
the — space between the plunger and the barrel. (May 27, 
1882). 

2522." Washing and Wringing Machines: M. 
Staveley, Mirfield, and T. Staveley, Milnsbridge, 
Yorks, § (2d.)—Washing and wringing machines are covered with 
a metallic box or casing to conceal them from view. (May 27 


1852). =e 
2523." Dyeing, hashing, &c.;: J. C. Mewburn, 
London, (L.M. Nouvelet and L. Fay, Rheims, France). {2d.) 


—The materiats are immersed in the liquid and are placed on per- 
forated tubes through which the liquid is foreed under pressure 
by a jet of steam producing a suction of the liquid in the trough, 
and driving it through the perforated tubes. (May 27, 1882). 


oly 
Apparatus Used in the Manufacture of Felt 
Hats, &c.: J. C. Bramall, Woodley, Cheshire, and 
W. G. Bywater and J. Teale, Holbeck, Yorks, [(. 
3 Figs.|—The outer cone(which rests upon the hat body to be 
felted) is provided with one or two horizontal studs confined in 
vertical grooved uprights, and carried on a horizontal crossbar, 
which has a reciprocating rotary motion imparted to it from an 
eccentric or equivalent means. (May 27, 1882). 


2527. Productionof Inflammable Gas and Apply- 


| 
| 


| vided with a sliding door 





ing its Combustion for the Production of Motive | 


Power: H. Davey, (6d. 7 Fiys.|—Claims a combi- 
nation of a gas producer, in which kindled fuel supplied with com- 
pressed air and with steam generated by the heat of combustion 
ager combustible gas umder pressure ; with an engine worked 
by the combustion of a mixture of gas so produced with com- 
pressed air; and witha pump worked by the engine for compressing 
the air. (May 27, 1882). 


2528.*_ Exhaust Fans; R. A. Lister and G. Rich- 
mond, Dursley, Gloucester, (2d.)—The usual casing is dis- 
pensed with, and one inlet only employed with inlet openings intathe 
fan itself, to which it is connected by a tight joint. The vanes of 

, the fan are formed of wrought iron, and the sides are cast on. 
(May 27, 1882). 


2529. Diegin or Cultivating Machines: 
Doubleday, Che ford. (6d. 
supports at the back of the engine is provided with a number of 
bosses, each having a number of slotted projections or bearings 
arranged radially, to each of which is pivotted the inner end of a 
suitably constructed spade or tine. The depth to which they re- 
quire to work can be regulated at will. (May 27, 1882). 


2532. Treating Certain Materials to Render them 
Dielectrical: E. W. Beckingsale, Chiswick. [2d.)— 
Porous materials are injected with hydrocarbons such as petro- 
leum oil, &c. (May 27, 1882). 

2533. Pontoon Docks, &c.: R. Turnbull, South 
Shields. (8d. 17 Figs.|—The pontoon is constructed in the 
bottom with the usual air andwater chamber and valves, but with 
only one side and two ends, to allow of the vessel being docked 
broadside on or at an angle, the upper side of the pontoon having 
an incline with rails fitted corresponding to the rails of the slip- 
way. The end of the open side of the pontoon is provided with 
wings to open outwards. The ends of the pontoon bottom are 
formed of open girders to allow of the rudder or stern frame post 
of iron vessels being drapped down below the vessel's bottom to be 
unshipped. Relates also to a lever for steadying pontoons at the 
quay or jetty, and to slipways for receiving pontoons and for 
shifting them from.one position to another for repairs of vessels. 
(May 27, 1852). 

2535." Looms: H. Lomax, Darwen, Lance. = [2d.]— 
Relates to improved means of weighting the warp beam, springs 
commonly used are dispensed with and a uniform drag on the 
beam is insured. (May 27, 1882). 


Zi, 

2537. Manufacture of Compressed Gunpowder: 
Ww. e, London. (//, Gruson, Buckau-Magdebury, 
Germany). (6d. 3 Figs.|—Relates to presses for the manufacture 
of compressed gunpowder, an elastic attachment being provided 
between the plungers and the crossbeam, so as to obtain a pressure 
of longer duration, the moulds being heated by water or steam. 
(May 27, 1882). 

2538." Carriages and Wagons for Use on Public 
Roads, &c,: T, Horrex, London, § [2d.|—The weight 
carried is distributed upon several pairs of wheels. (May 27, 1882). 

2539." _ Hanging Baskets for Flowers, Vases, &c. : 
E. W. Warsop, Bristol. (2d.}—Relates to improvements, 
one important feature of which is they are designed to be simple, 
strong, and capable of being folded into a small compass. (May 27, 
1882). 

2540. Furnaces or Firegrates: G. F. Janes, 
London. [6d. 7 Figs.|—Relates to improvements in the con- 
struction of furnaces for boilers, and has for object to produce a 


Ww. 


great economy of fuel. (May 27, 1882). 


2542." Apparatus for D g Grain, &c.: Sir H. 
Scholfield, Nottingham, [2d.)—Relates to an apparatus for 


drying grain, fruit, &c., and to modification for drying fabrics, &c. 
(May 30, 1882). 

2543. Looms: W. R. Stitt and J. Lees, Belfast. 
6d. 


4 Figs.|—The object of this invention is to regulate the 


5 Figs.J}—A shaft in suitable | 





| 


nearly perfect combustion, a total prevention of smoke, and a | vetiesiens taengnens She Cane. 


2545. Mixing and “ Working” Coffee Berries, &c.: 
E. J. Humphery, London. (tid. 14 Figs.|—The substances 
are passed from the store through openings communicating with 
shoots with inclined sides, thus becoming thoroughly mixed, and 
are received upon a second floor and filled through a shaft pro- 
d into receptacles, An improved 
rocking stand for the receptacle is described and illustrated. 
(May 30, 1882). 

2546." |Traction Wagons: J. and H. McLaren, 
Hunslet, Yorks,  [2d.)—The body is supported on rollers 
carried by an inclined frame, and when a catch is released, it runs 
back until checked by the projecting shaft of the last rollers, and 
can then be readily tipped. (May 30, 1882). 

2547. Thrashing Machines: J. H. Johnson, London. 
(M. Epple, Munich, Germany), (6d. 2 Figs.|—The object of this 
invention isto provide means for working the vibrating parts of 
thrashing machines, so that the first cleaning arrangements are 
operated by a single shaft in such a manner that the energies of 
the vibrations and oscillations balance each other. (May 30, 1882). 


2548. Furnaces of Steam Boilers: J.A. MacLellan, 
Glasgow. [sd. 4 Figs.J|—Figs. 1 and 2 are transverse and 
longitudinal sections respectively. The furnace space or firebox 
9 at one end of the boiler is formed in a firebrick casing 10 sur- 
rounded by a sheet metal casing 11, the firebars 12 being at a level 
above the lowermost tubes 8, and having at their inner end abridge 
13, between which and the tube-plate 6 there is a space 14 to allow 
the fire gases to descend tothe lowermost tubes. At the other end 





Fig.é 


of the boiler is a smokebox 15 surmounted by a funnel 16 fitted at 
the bottom with a blast pipe 17,a steam jet from which enters the 
open conical mouth at the lower end of a vertical pipe 18, which 
discharges the mixed gases and steam into another conical mouth- 
piece. The air for supplying the furnace is drawn (principally) 
down a pair of ventilating funnels 20, and passes to the casing 11, 
being heated by its passage through a tortuous route in the casing 
and firebrick, andthen to the ashpit12. A further supply of air 
may be admitted by the door 22 or under the movable ashpan 23. 
A door 24 gives access to the tubes. In a modification described 
and illustrated, there are two furnaces communicating directly 
with the lower portion of the tubes and passing to a gaschamber at 
the other end of the bailer, and back through the uppermost tubes 
to the smokebox and funnel. The air is supplied through a duct 
encircling the funnel. (May 30, 1882). 

2550. Machine for Sifting Various Materials: M. 
and M. Shearer, London. [4/. 4 Figs.|—The shaft is fixed 
diagonally through the sifting cylinder, the shaft being eccentric 
to the cylinder at each end, such eccentrics being opposed to one 
another. The finer material passes through the perforations at 
the upper end of the cylinder, and the coarser through those at 
the lower end. (May 30, 1882). 

2551.* Dental Instruments: G. Poulson, Hamburg. 
(J. W. Zeuch, Hamburg). [4d. 8 Figs.|—The objects of this in- 
vention are to hold the cofferdam rubber in its right position in 
the mouth of the patient, to facilitate the opening of the mouth, 
and to introduce a reflector which is fixed to the instrument, 
leaving both hands of the operator free. (May 30, 1882). 

2552. Steering Quadrants_or Tillers: J. Cook, 
Washington, Durham, and W. Prosser, Newcastle- 
upon-Tyne. [6d. 7 Figs.]—The whole quadrant, consisting of 
a bossor centre A, the radial arms BB, and the sector D, with 





guides for the steering chains, is made in one solid casting of 
steel or malleable iron or other suitable substance, which is then 
annealed. (May 30, 1882). 

2553. Manufacture of Hinges: A. J. Boult, Lon- 
don. (E. Salomonand E. Armant, Montreal). (6d. 12 Figs.}— 
Relates more particularly to the manufacture of metal strap and 
T hinges where the parts are alternately male and female, and 
have their ends bent round in the form of eyes through which the 
pivot pin passes. (May 30, 1882). 

2554. Vulcanising India Rubber: J. H. Johnson, 
London. (Comte and Vicomte de la Tour du Breuil, Paris). 
[4d.]—The india-rubber is vuloanised by means of a liquid bath 
of water and a substance which raises the boiling point of water 
and does not act on the sulphur, the temperature being raised 
higher than the melting point of the sulphur. (May 30, 1882). 


2555." Blocking Tunnels: F. Barnett, London, 
{2d.]—Two inclines of the road meeting from opposite sides in the 
land approaches are flooded with water up to the top of the 
tunnel, the water not passing by reason of the inclines to the part 
under the sea. (May 30, 1882). 


2557," Illumination of Railway Carriages: M. A. 
Wier, London, (2d.)—Theligh+ from an electric, oxyhydrogen, 
or other source of light is distributed by means of lenses and 
(May 30, 1882). 

2560. Electric Lamps: S. Hallett, London. — [4d.] 
—Improvements on Patent 4017 of 1881. Filaments for incan- 
descence lamps are cut from cocoa-nut shell, dried, submerged in 
a heated bath of cocoa-nut oil, and bent to the required shape, 
after which they are carbonised in a metallic mould. By another 
process powdered carbon is mixed to a creamy consistency with 
water and gelatine size, and heated to 150 deg. Fahr. Tannic 
acid is added, and the heat is maintained till the mass becomes 





plastic. It is then pressed, moulded, and dried. When it is 
desired to adjust the resistance of carbon filaments they are 
immersed in a hydro-carbon oil, and when submerged a current of 
electricity is passed through them till they have received a suffi- 
cient deposit of carbon. The filaments are mounted thus: A 
glass socket corresponding with an opening in the base of the 
globe has two platinum wires fused into it and projecting both 
ways. On the outside these form the usual connexions, and on 
the inside they have metal clips to receive the carbon filament. 
A luting of plastic carbon may be used to complete the connexion. 
A metal plug with external and central contacts is cemented to 
the stem of the lamp, and this fits into a suitable socket on the 
lamp fitting. The switch is made like an ordinary gas cock. The 
conical plug has a copper wire passing through but insulated 
from it, and this wire makes or breaks contact with platinum 
pieces attached to the wire ends. A stop pin limits its motion 
(May 31, 1882). 


2562. Communes a Rotary Motion to Brushes 
for Hair, &c.: R. F. Henry, London. (4d.)—The brush 
is caused to revolve by means of a small electric motor placed in 
the internal part thereof, the electric current being conveyed 
to it by means of a wire. (May 31, 1882). 


2564. Barges, &c.: E. Moxon, Tunbridge Wells. 
(6d. 2 Figs.}—The framing is constructed of angle iron or steel 
bars connected together by steel or iron plates and brackets. The 
outer and inner skins of the barge are connected to these angle 
bars, the space between them being packed with cork. An 
electric signalling device detects the presence of water in the hold. 
An —_— rudder is arranged in the ‘‘ budget.” (May 31, 
1882). 

Weaving Cloth for Tapestry: D. A. Guille, 
London. (4d.)|—The object of this invention is to manufacture 
a fabric which shall enable artists to imitate the Gobelin tapestries. 
(May 31, 1882), 


2568. Barrels and Keys of Locks and Latches, 
&c.: G. Bolton, Wolverhampton. (8d. 22 Fiys.)—The 
barrel is formed with a groove down each side of it in line with 
the keyhole, and with a solid part down the centre, and the key 
with a flat bit, and with a slot up the bit corresponding to the 
solid part down the centre of the barrel. Kelates also to improve- 
ments in latching mechanism applicable also to window sashes 
and railway couplings. (May 31, 1882). 

2569. Electric Lamps: T. E. Gatehouse, London, 
and H. R. Kempe, Barnet, Middlesex, [4 Figs. 6d.|— 
The upper carbon K is supported by two gripping wheels R Rl 
and the jockey roller. Upon the axes of the former are keyed 
two ratchet wheels W W, which are put in motion by the recipro- 
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cating pawl A jointed to the core of the solenoid B. The arm A 
is also jointed to alink terminating at one end in the core of the 
vertical solenoid C, and at the other end by the recoil spring D. 
The coil of B is connected through any convenient make and brake 
arrangement with the lamp or other circuit in sucha way that 
the solenoid is intermittently excited, attracting its core in oppo- 
sition to a spring, a reciprocating motion being thus given to the 
arm A. The coil of the solenoid C, whose function is to deflect 
the arm A and bring the reciprocating pawl into one or the other 
ratchet wheels W W, according as the resistance of the arc 
decreases or increases, may form part of the lamp circuit. In this 
case a shunt of some kind is provided to maintain automatically 
the general circuit, in case of the extinction of the lamp. It is 
preferred, however, to arrange the deflecting solenoid in a by-pass 
circuit of considerable resistance, including a carbon filament in a 
vacuous bulb. As the electrical resistance of the filament is 
lessened by becoming hot, the resistance of the by-pass decreases 
as the are lengthens, and thus, by drawing to itself an increased 
proportion of current during the lengthening of the arc, causes 
the deflecting solenoid to be rapidly and forcibly excited. The 
use of the carbon filament for the purpose of rapidly and con- 
siderably varying the resistance of a circuit is applicable gene- 
rally to electric lamps in which there is a shunt circuit, either 
including ornot including a solenoid or magnet for the regulation 
ofthe arc. Modifications of the mechanical arrangement of the 
ratchet wheelsand rollers are described. (May 31, 1882). 


2571. Making the Insulat: Bodies of Electric 
Light Conducting Wires Non-. ammable : W. A. 
Phillips, London, and §S. E. Phillips, Charlton. [4d.)— 
The inventor employs tungstate of soda or other acids, salts, or 
oxides capable of rendering pitch, india gubber, gutta-percha, and 
other bodies non-inflammable, either mixed directly or other- 
wise with insulating or mechanical coverings of electrical con- 
ducting wires. This invention also relates to a method of making 
an oily solution of the above substance which may be mixed with 
any material used to cover wires. (May 31, 1882). 


2573. Dynamo-Electric Machine: S. Hallett, Lon- 
don. (6d. 35 Figs.|—Upon a shaft A are fixed bosses B, stand- 
ing out from which in radial directions are the cores C of thearma- 
ture electro-magnets. Surrounding these armatures are the field 
magnets E, whose cores a terminate in discs b, which are provided 
with pole-pieces ¢ corresponding with similar pole-pieces attached 
tothe radial armature cores. As shown in Figs. 1 and 2, the field 
magnets and armatures are duplicated. The commutator resembles 
the multiple plate commutator of the Gramme or Siemens machine, 
the number of the segments corresponding to the number of the 
armature sections, The brush-holder support F surrounds the 
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bearing Al, and contains a curved slot which allows the brush- 
holders F2 to be adjusted round the commutator within suitable 
limits. Ina modification the field magnets are arranged radially, 
their inner ends terminating in pole-pieces attached to a ring 
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within which revolves the armature, which consists of an annular 
iron core, upon which is threaded wire coils and tron polar ex- 
tensions alternately, the whole being driven tightly upon a pulley- 
shaped core. (May 31, 1882). 

2574. Deoorticating Grain : J. Wetter, London. (W’. | 
Ager, Washington, U.S.A.) |€d. 5 Figs.}—Consists in a process | 
of decorticating grain or cereals in a horizontal screen cylinder. | 
(May 31, 1882). 

2575. Removing Vegetable Matter from Wool : J. | 
Wetter, London. (4. Snoeck, Ensival, Belgium). (6d. 8 Figs.) | 
—Consists firstly in subjecting the wool to chemical processes to | 
clean the wool from vegetable matter adhering to it ; and, secondly, | 
in applying a continuous machine for this process. (May 31, 13882). } 


2576. Compressing Air and other Gaseous Fluids, 
é&c.: W. Darling and R. Sellers, Keighley, Yorks. 
(6d, 8 Figs.]—Relates to machinery for compressing air and other 
gaseous fluids or for exhausting or expanding the same, and 
consists in certain improvements whereby a more etticient action as 
well as greater accessibility of the valves is secured, and also simpli- 
fication of construction. (May 31, 1882). 

2577. Apparatus for Washing and Rinsing Bottles: 
E. Lofts, Cherryhinton, Cam. (6d. 12 Figs.|—Relates to 
improvements on Patent 1448 of 1872, the apparatus being made 
stronger and at lesscost. (May 31, 1882). 

2579." Reversible Cloaks : T. H. Harrison, London. 
(A. F. Bindseil and L. Weil, New York, U.S.A.) [2d.)—The | 
cloak is made of three different parts, a silk covering, and a layer | 
of waterproof material, either of which can be brought to the out- 
side at pleasure and a lining of fur or other suitable material. 
(May 31, 1882). 

2580. Fence Posts: S. Pitt, London. (0. Shepard, 
Boston, and E, W, Peck, G. H. Morse, W. A. Crombie, BE. R. 
Powell, and T. S. Peck, Burlington, Ver., U.S.A.) (6d. 9 Figs.) 
—Relates to metal fence posts adapted to be driven into the 
ground. (May 31, 1882). 

2581.° Disinfectant Litter for Horses, &c.: C. W. G. | 

Scheessel, Hanover. (2d.)—Peat or mosses impreg- | 
nated with disinfectants, such as for example 2 to 5 per cent. of | 
sulphates of sodium (acid), magnesia, and calcium, or ferrous 
sulphate 2to 5 per cent., quicklime and carbolic acid may be em- 
ployed either mixed with the other substances or alone. (May 31, 
1882). 

2582. Measuring, Bosording, and Indicating the 
Speed of Railway Trains: F. C, Glaser, Berlin. 
(Werkzeug und Maschinenfabrik, Oerlikon, Switz.) [1s. 16 Figs.) | 
—Consists of branch apparatus attached to a revolving axle and | 
held by a spring in different positions at different degrees of | 
tension of the same, which positions correspond to the various 
velocities of revolution, the speeds being read off and recorded by 
clockwork. (May 31, 1882). | 

2583.* y-¥e ! Stopping, and Reversing Steam | 
Engines, &c,: W. H. Allen, R. Wright, and W. L. | 
Williams, London. ([2d.)|—A piston actuated by steam or 
other fluid pressure slides in longitudinal grooves in a cylinder and 
in helical grooves on a rod which it causes to rotate. A second 
rod provided with a nut which actuates the reversing gear and 
cannot rotate, is connected to this rod by a movable clutch. | 

June 1, 1882). 

2586. Sugar Cane Mills: E. Hunt, Glasgow. (J. 
Thomson and J. Black, Campos, Brazil). (4d. 4 Figs.|—The | 
canes are passed through two additional rolls having deep | 
angular grooves running round them and then descend to the | 
ordinary three rolls. (June 1, 1882). 


2587. Catches for Acting on Ratchet Wheels: J. 
F. Davies, Blackburn. [4d. 49 Fias.)—The lever head and 
the catch are each formed in one piece with a lug or projection on 
one or both of them, so that the two may be jointed together 
when not in work, and when the catch is in work the projection 
prevents it from being displaced in a lateral direction, and all 
pins, rivets, nuts, or bolts are dispensed with. (June 1, 1882). 

2588. Combination Garment: F. W. Brewster, 
London, [id. 8 Figs.)—An outer and generally serviceable 
garment is provided with any suitable means of flotation. (Junel, 
1882). 





2589. Screw Buttons: F. Wirth, Frankfort-on- 
Main. (lL. E. E. Hunrath, Darmstadt). [6d. 8 Figs.)—A 
screwed socket is connected to the foot plate by two perpendicular 
uprights, one on either side. A screw provided with a head fits 
into this socket. (July 1, 1882). 

2590. Glazing: T. H. P. Dennis, Chelmsford. (6d. 
10 Figs.j—The upper part of the bar consists of a cap against the 
under face of which the glass is pressed, the lower part being 
fitted with means for sustaining and pressing the glass against the 
upper part. (June 1, 1882). 

2591. Water Gauges: W.R. Lake, London. (L. MV. 
Fleet, Boston, U.S.A.) (4d. 3 Figs.]—One half of the exterior 
surface of the tube is ground to form a background, and the tube 
is provided with a hollow float to indicate at a distance the height 
of the water. (June 1, 1882). 

2593. Wrenches: P. Lawrence, London. [6d. 8 Figs.} 
—Relates to screw wrenches, in which the adjusting screw is 
stationary, and operates a nut in the sliding jaw. (June 1, 1882). 

2595.* Materials for Use in Secondary Electric 
Batteries: W. Boggett, London. (2d.|—A disc of lead is 
secured toa revolving shaft and a suitable tool pressed against it 





detaches small particles, or very thin sheets of lead may be cut 
into narrow strips by a machine similar to a paper-cutting ma- 
chine, which are then placed so as to be cut across their length, 
(June 1, 1882). 


2597. Stoppering Bottles or Flagons : G. Falconnier, 
Nyon, Switzerland, [6d. 24 Fige.)—Consists of a bayonet- 
closing system for bottles, jars, &c. (June 1, 1882). 


2599. Moulds for Cas Steel: A. Patrick, Glas- 
gow. (4d. 4 Figs.)}—The mould is made in the form of acomplete 
shell of fireclay, either having one end closed or both ends open. 
This shell may be of moderate thickness, and be packed in a cast- 
iron box (perforated for the escape of gases) with ganister or other 
suitable material, or it may be of sufficient thickness itself, and 
may be strengthened with iron hoops, or there may be two shells 
of fireclay, the inner shell (which may be renewable) of moderate 
thickness, and the outer of extra thicknessand strength, or instead 
of an inner shell a mould of ganister or other suitable material 
rammed up upon a pattern may be used within the outer fireclay 
shell. (June 2, 1882). 


2601.- Appendage for Purses for Attaching the 
Same to Gloves : S. Cooke, London. (2d.}—A metal lip pro- 
jects from one side of the purse, and slides down the opening atthe 
top of the palm of the hand, also a chain is attached to side of the 
purse, which is provided with a metal hook. (June 2, 1882). 

2602. Secon Batteries : Sir C. T. Bright, Lon- 
don, [4d.)—1. Each cell is divided into two equal parts by a 
porous diaphragm, and each division is filled with a number of 
leaden granules and dilute sulphuric acid. Electrical connexion 
between the cells is made hy means of leaden plates, one of which 
is placed in each cell division. 2. The surface of lead employed 
in secondary batteries is covered with dioxide of lead by exposing 
it to the warm vapours of acetic acid and carbonic acid, and 
afterwards treating it with chlorine. 3. Dioxide of lead may be 
mixed with the lead granules above mentioned to fill up the 
interstices between them. (June 2, 1s82). 

2 Valves or Cocks: J. Hitch, London. [ti. 
10 F'igs.|—The valve is so constructed that the pressure shall not 
be in the direction to open it, and so that the valve shall either be 
in equilibrium and be kept closed by a weight or spring, or be 





partially in equilibrium, as in the illustration, or that a small 
portion of the valve shall open first and the main body afterwards, 


| Or a combination of these two constructions. In the illustration 
|x is a diaphragm of indiarubber held tightly at s and y (as 


shown) to prevent leakage around the valve spindle. The other 
parts will be readily understood. (June 2, 1882). 

2605. Implements for Cultivating Land: G. P. 
Blake, Exeter. (6d. 3 F'iys.|—The furrow slice, after being 
separated from the land, is carried up into the interior of a re- 


| volving cylindrical screen having internal projecting blades which 


strike the earth as it enters and break it up, the fine earth, &c., 
being projected to the side through the meshes, and the large 
stones, weeds, &c., are carried upwards towards the rear end of 
the cylinder and ejected into a receiver. (June 2, 1882). 


2606". Apparatus for Drying Hay, &c.: T. Perkins, 
Hitchin, Herts. (2d.|—The stack is built with a central 
cavity ; a tapered wooden trunk, provided with a metal mouth- 
piece, which, by means of dovetails, engages with the portable 
exhausting apparatus, is built horizontally near the ground in the 
rick, and communicates with the central cavity. (June 2, 1882), 


2607. Construction of Floorings for Bridges : W. H. 
Lindsay, London. |éd. 7 Fiys.)—The flooring is made of 
alternate Y and inverted Y troughs, the apex of each trough 
being formed of flat horizontal plates rather thicker than the 
sloping sides. (June 2, 1882). 

2609. Toy or Instruction Rifles: A. J. Boult, 
London. (4. Griveau jla Bazoche Gouet, France.) (2d.)—Is 
construced to give an accurate idea of the action and manipulation 
of a regular rifle, and is light, cheap, and durable. (June 2, 1882). 

2611.* Distillation of Coal: W. J. Cooper, London. 
[2d.|—Consists in adding such a proportion of hydrate of lime as 
shall produce an increased quantity of ammonia, (June 2, 1882). 


2612. Stoves for Heating the Blast ot Blast Fur- 
naces: C. Lister and T. Wardle, Middlesbrough-on- 
Tees. [6d. 9 Figs.|—Relates to the construction of hot blast 
stoves on the principle set forth in Specification 3866 of 1880. 
Each stove consists of a combustion chamber and a regenerative 
chamber provided with suitable valves, the gas or blast passing 
through the stove in long vertical currents. On change from blast 
to gas the blast is discharged through instantaneons valves, thus 
clearing out the passages through which it passes. (June 2, 1882). 


2614.* Domestic Stoves or Fireplaces: C. E. Green, 
London. (2d.)—The draught is made to pass from the fire over 
the top of the back, down a flue behind through grating at the 
back, through the fire to two flues one at each side, and then to the 
main flue. (June 3, 1882). 


. Churns, &c.: G. Hathaway, Chippenham, 
Wilts, (4d. 5 Figs.|—A ring (which may be of metal) is fixed 
into the open end of the chum, in thesame manner as the wooden 
heads are fixed in barrels, and is secured in place by means of the 
hoops. The ring is provided with three or more bolts, each fur- 
nished with a clip, that can be forced down on to the edge of the 
cover by means of thumbscrews. The ring may be so placed that 
the thumbscrews do not project above the edge of the churn, &c, 
Ina churn revolving end over end, a detachable metal box is fixed, 
which hasat its centre a screw sede at rg On removing the 
plug sand or other material can be added te balance the churn. 
(June 3, 1882). 

2617. Sewing Machinery: A. Greenwood and J. W. 
en, Leeds. [10d. 20 Figs.J|—A stationary thread case 
is employed which serves the purpose of a shuttle, and also an in- 
strument which combines the advantages of a “divider” and 
‘* spreader,” and serves to take the successively formed loops of 
waxed thread from the hooked needle, and pass them over the 
stationary thread case to receive the locking thread, the stitches 
as they are formed being drawntight bya stitch tightener. (June 3, 
2). 


2618. Dynamo-Electric Machine: R, E. B. Cromp- 
ton, Londom. [6d. 10 F1gs.|—Relates to a process of winding 
for a disc armature. The disc is divided into as many segments 
as there are separate coils, and as many equal and parallel tums 





of wire are wound on this as its inner circumferential width will 
admit of. The winding is then continued through a series of holes 
pierced through the Cisc or «teps cut in the segments, in such 
manner and order that each successive turn or group of turns of 
wire is rather shorter than the one eggeeoe it. Ina modification 
where the armature coils virtually consist of copper bars of 
varied length, each turn of the wire consists of a stirrup formed 
of copper bar, connexions being made by copper bolts passing 
through the holes in the disc. This invention will be fully de- 
scribed and illustrated in a subsequent issue. (June 3, 1882). 


2619,* Electric Lighting: R. E. B. Crompton, Lon- 
don. (2d.)—The two carbons are attached to sliding holders so 
as to approach one another in the usual manner; the two are 
attached one to the other by means of flexible connexions (which 
may be of regulated weight) passing over pulleys, and so arranged 
that the travel of one carbon controls the travel of the other as 
the rate of wasting away of the point of the first is to that of the 
second, The length of the are is controlled by means of a solenoid 
or helix suitably placed, the core of which is attached to the 
negative carbon at or near the point on its incandescent cone, 
where it wastes away. This attachment may take the form of a 
ring pressing on the cone, or of a tube having one or more claws 
or pins projecting inwards. If the lamp is to be burned singly in 
circuit the solenoid can be wound simply with a coil of thick wire 
coupled up in circuit with the arc, or if more than one lamp is 
burnt in the circuit the solenoid may be wound differeutially in 
the usual manner. (June 3, 1882). 


2621. Horseshoe Nails, &c,: H. P. Fenby, Leeds. 
{4d. 7 Figs.|—A heavy plate or frame b carrying suitable tools or 
dies eis capable of being lifted up and down in the frame a 
between (preferably) friction rollers d by acam c. Below the 
dies ¢ are corresponding dies f placed upon the main framea. A 
travelling chain g, having an intermittent progressive movement 


| imparted to it by means of a ratchet wheel A which turns one 


of the wheels over which the chain passes, is placed in front of 
the machine. The links of this chain carry cogwheels j which 
eng we inarack 1, Therods to be forged pass through these cog- 
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wheels j with their heated ends protruding and are acted on by 
the dies which strike the rods at each moment the chain is at 
rest. The rack / and cogwheels j may be so arranged that in each 
forward movement of the chain the rods are rotated one quarter, 
or other part of a revolution. The last tool on the frame 6 isa 
cutting off chisel. Fig. 3 shows the rod projecting through a 
spindle ¢ having its end nearest the machine coned and split, and 
a coned socket or collar w held tightly on the cone of the spindle 
by a spring v causes the split spindle to close tightly on the rod. 
The cogwheel j is secured to this spindle. The collars w are forced 
back by a fixed piece of metal at the end of the rack, and the rods 
are advanced against a fixed stop and again secured by the collar. 
In order to insure a rapid recoil of the frame 6 after each stroke 
an elastic cushion is provided upon which a projection on the 
frame b strikes. The parts of the frame coming in contact are 
preferably made of some malleable metal (¢.y., copper). The rods 
may Se automatically heated by passing through furnaces 
(suppliec preferably with gas and air as described and illustrated), 
or the rods may be removed when the forged article is cut off and 
reheated in a separate furnace. (June 3, 1882). 


2622, fueepee for Arresting and Desaining a 
Thief or — and Giving an Alarm: E, L. Mis- 
sonnier, London. (td. 1 Fiy.)—The thief on endeavouring 
to open the door or window, &c., completes an electric circuit 
from galvanic piles or batteries, and is held there, being paralysed 
by the current passing through him, and at the same time an 
alarm is sound (June 3, 1882). 


2624. Water Gauges: H. Slater, Derby. (6d. 2 Figs.) 
—The figure is a vertical side section. The gauge tube A is fitted 
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in the valves or cocks B Bl, having vertical passages C C!, thus 
dispensing entirely with horizontal tubes). The cocks B Bl are 
secured directly into a vertical malleable iron box D, secured inside 
the front boiler plate E, so that the water in the boiler passes 
directly and perpendicularly through the gauges, or in some cases 
the tubes and cocks may be placed obliquely. An outlet for 
trial or ‘‘ blow-off” purposes is indicated by the dotted lines 
through which may passed steam or water, or both. (June 5, 
1882). 


2629." Intensifying Fluorescent or Phosphorescent 
Electric Lighting: R. Kennedy, Glasgow. (2d.)—An 
electriccurrent of high tension is discharged between two con- 
ductors in a vacuum, which conductors may be partly or wholly 
coated with various fluorescent or phosphorescent substances, or 
fluorescent or phosphorescent vapours may be admitted into the 
exhausted globe. (June 5, 1882). 


2631. Elastic Wedges for Wedging up Rails: A. E. 
Sene, Paris. (6d. 12 Figs.|—Tempered plates of steel having 
a section in the form of a © are forced in between the railand the 
jaw of the chair. (June 5, 1882). 


2635. Steam Boilers and Steam Boiler Furnaces, 
&c.; F. Brown, Luton, Bedford. ([4d. 3 Figs.|—The 
internal flue a of boilers is formed with a hollow projection a! ex- 
tending across the upper part of its interior in front of the 
ordinary bridge b near the rear end of the firebars c. The pro- 
jection is of a curved form and goes right across the top portion 
of the flue, the bottom line of the projection being straight and 











horizontal. The smoke, &c., impinges against the front side of 
this projection and is deflected downwards on to the fuel and 
rises up between the projection and the fire bridge. The firebars 
have deep gills to heat the air before it enters the fire and are 
made to rise at an angle immediately in front of the ordinary 
bridge. An inclined lump placed across the upper part of the 
flue may be substituted for the hollow projection. Externally 
fired boilers and bakers’ ovens, &c., may have similar projections. 
(June 5, 1882). 


2640.*, Machinery for Corrugating or Shaping Metal 
Sheets: G. M. Edwards, London. ([4d.)—The object of 
the invention is to vary the form of the corrugations given to sheet 
metal. The corrugations can be made in the shape of three 
inner sides of a square or parallelogram, or of a dovetail forming 
channels capable of retaining substances, or other shape. (June 5, 

882). 


2642, Registering the Amount of Work Given 
Electrically to any Part of an Electric Circuit in 
a Given Time; W. E. Ayrton and J. Perry, London. 
[4d.)—The apparatus consists of a ‘‘a small machine shaped like 
a dynamo-electric machine.” The movable field magnet is wound 
with moderately thick wire. The fixed armatures are wound with 
wire whose resistance exceeds 200 ohms. The ends of the bobbin 
of high resistance are connected to the extremities of the portion 
of an electric circuit whose supply of energy is to be measured ; 
the main current or any fractional portion of it being allowed to 
pass through the thick wire coil. The average force acting between 
the movable and fixed parts is proportional to the product of the 
currents flowing in them, and this is proportional to the horse 
power being expended inthe main circuit, hence the horse power 
so expended multiplied by the velocity of rotation is propor- 
tional to the mechanical power given out by the motor. If the 
only work done by the motor is done in overcoming fluid friction 
or other resistance which is proportional to the velocity of rota- 
tion, the revolutions made by the motor in any time is propor- 
tional to the electrical energy given to the circuit in that time. 
The number of revolutions is registered in a way similar to that 
employed in gas or water meters. Steel or cast iron must not 
be used in the motor, and it is preferable not to use in the moving 
part any metallic core. Another method of registering the energy 
given electrically to any circuit consists in placing on a pendulum 
or balance of a timekeeper a coil of wire, and in the neighbour. 
hood having another coil fixed in position. One of these coils is 
of high resistance, and connects the extremities of the circuit 
whose energy itis wished to record. Through the other circuit 
the main current passes, and the coils are so placed that in the 
absence of gravity or springs the attractions and repulsions be- 
tween them would cause a very slow vibration of the regulator. 
The effect of this arrangement is to shorten or quicken the time- 
keeping, and this variation under these conditions is proportional 
tothe total energy given to the circuit in any time. (June 5, 
1882). 


2648. Bathing Machines: H, Westman, Birming- 
ham, (4d. 4 Figs.]—The object is to render the machines more 
convenient, and to shield the occupant from the view of spectators 
when entering or coming out of the water. (June 6, 1882). 


2655." Eleva’ Machinery: J. V.Hope, Wednes- 
wary. (2d.]—An Archimedian screw, fixed upon a centre shaft 
revolves inside a tube slotted up one side. A number of plates 
connected at their edges outside the tube by links pass up this 
slot, forming an endless chain. The plates fill the space between 
the screw threads and the centre shaft, and prevent the material 
falling back. (June 6, 1882). 


2658. Secondary Batteries: A. Muirhead, London. 
{4d.]—The formation of the active surfaces of the plates is effected 
by decomposing electrically a solution containing lead, whilst the 
solution is flowing in a stream past the plates. In this way are 
produced deposits of finely subdivided metallic lead and deposits 
of peroxides of lead ina condition such as to render the plates 
well suited to serve as the electrodes of secondary batteries. (June 
6, 1882). 


2662. Kilns for Burning Bricks, &c.: J. Davies, 
Kearsley Moor, Lanc. (2d. 2 Figs.)—Small flues communi- 
cating with air holes left in the blank side of the furnace are 
formed in the ordinary flues, the air passing from these to the 


main flue. (June 7, 1882). 
2664. Manufacture of Sulphide of Sodium : G. W. 
von Na Berlin. (Verein chemischer Fabriken, 





Mannheim. (2d,)—A mixture of sulphate of soda and tank-waste 
(sulphide of calcium) and water are exposed in a closed vessel to 
a steam pressure of, say, five atmospheres. (June 7, 1882). 


2666. Wicks Used in Obtaining Illumination or 
Heat: J.T. Reeve, London. ([2d.|—Asbestos and cotton or 
other fibre are woven together. (June 7, 1882). 


2667. Portable Soles and Heels for Boots and 
Shoes: G. H London. (6d. 6 Fiys.J|—Small discs 


pierced in the centre are cut out of waste leather, and are attached 
to boot soles or heels by short sharp-pointed screws, the screws 
passing nearly to the bottom of the eyedet. (June 7, 1882). 


2669. Antiseptic, Preservative, Curative, 
Cleansing Compounds: J. Jeyes, iw, 
{4d.]|—The compositions are made with or of certain ingredients, 
the active agent in the compositions being naphthaline. (June 7, 
1882). 


2674." Electric Lamp: E. De Pass, London. (J. 
Gloker, Paris). (4d.]—Two solenoids are employed whose 
“‘ casings” resemble ‘ the frame carrying the wire of a multiplying 
galvamometer.” The outside of the casing is covered with several 
coils of wire, and within it moves an iron bar, mounted on an 
arbor which carries a piece of soft iron. This ‘‘serves as an 
armature for the upper carbon-holder passing into the casings 
of two resistance coils, and said armature is magnetised when 
the current passes in the single circuit; the carbon-holder is 
movable in a vertical direction.” When acurrent passes through 
such an arrangement of solenoids the iron bar always tends to 
occupy a position perpendicular to the direction of the parallel 
coils of the solenoids, so that the armature approaches the stem 
of the carbon-holder, and transmits thereto its oscillatory move- 
ments, thereby causing the upper carbon to approach or recede 
from the lower carbon, which is a fixture. wo forms of lamp 
constructed according to this system are described. (June 7, 
1882). 


2677." Rotary Engines: R. Hodson, London. [2d.)— 
Relates to improvements of specifications 4458 of 1875, 3224 of 
1877, and 3920 of 1881, the object being to provide a packing pre- 
venting the leakage of steam through the bearings of the main 
shaft and oscillating valve spindle, insuring lubrication, prevent- 
ing heating, and reducing friction. (June 7, 1882). 


and 
x. 


2680." Wheels of Perambulators, Bicycles, &c.: 
R. Wood and J. Whyte, Manchester. = [2d.)|—The spokes 
are screwed through the tyre into the india-rubber, and nuts 
screwed into them through holes in the rubber effectually secure it 
to the tyre, or set screws passing through the cubber are screwed 
into the tyre. The other ends of the spokesare inserted in holes 
formed on one side of the nave ina fixed collar, and in a loose 
collar on the other side, separated by a spring coil and fixed 
tozether by a screwed nut and cap. (June 7, 1882). 


2681. Apparatus for Testing the Capacity of the 
Lungs: E. wards, London. (M. Dupont, Paris). [2d.] 
—Two glass vessels are connected together by a syphor, one of 
which vessels remains open, the other being closed and connected 
by tubing toa mouthpiece, (June 7, 1882). 


2683. Machine for Tilling, Raising Potatoes, &c.: 
W. H. Sleep, Streviock, Cormwall. (2d.)—Kelates to a 
machine for tilling and raising potatoes, cleaning arrishes, and 
pulverising the soil. (June 8, 1882). 


2686.* ElectricLamps: M, A. Wier, London. ([2d.)— 
A small magneto or dynamo electric motor rotates the electrodes 
at great speed. The electric candles may be arranged in various 
ways. (June 8, 1882). 


2688." Voltaic Batteries: C. G. Gumpel, London. 
(2d.]—The plates are made in the form of discs and are placed in 
proper order in a caoutchouc tube, rings of vulcanite or other 
suitable substance being interposed between the pairs of discs, so 
as to form spaces for the exciting substance and prevent the discs 
being pressed together. (June 8, 1882). 


2691. Sonaing or Plugging the Ends of Boiler 
Tubes: D. cMillan, Govan, Lanark. (\. McMillan, 
Marseilles). (6d. 2 Figs.|—The illustration is a longitudinal 
section of a marine boiler tube showing the improved stopper 
fitted inside ready for plugging the tube. Two short rings of 
copper C of slightly smaller diameter than the boiler tube A are 





fitted, one within each end of the tube and by preference pro- 
jecting slightly outside. The rings are held in position by shoulders 
on strong metal annular discs D connected to or made to bear 
against the ends of a central stay tube E. A conical plug F bears 
on the inside of each copper ring and a long bolt G passes centrally 
through the stay tube E and through the stoppers. By screwing 
up the nut G2 the two plugs F expand the copper rings C and 
effectually close the tube. The rings C may be tin-plated to 
prevent electro-chemical action. (June 8, 1882). 


2692." g Casks, &c,: J. and B. La Mert, 
London. [2d.)—The insides of the casks are coated with a 
mixture ‘of shellac or similar gums, alcohol or wood spirit and 
powdered charcoal, whichis then ignited. (June 8, 1882). 


2704." Appliance to Facilitate the Exhibition of 
Advertisements, useful also as a Fan: H. R. Griffin, 
London. (2d.]—The advertisements, &., are placed in spaces 
in a circular or many-edged shape disc, the reading heads looking 
toward a centre, on whichit rotates. (June 8, 1882). 


2710. Machines for Cutting or Dre Stone: 
G. Anderson, Arbroath, Forfar. (2d.}]—A regular travers- 
ing or reciprocating motion is imparted to the table by an arrange- 
pl of compound racks and toothed wheel gearing. (June 9, 
1882). 


2712. Electric Lamps: W. R. Lake, London. (F. 
Krizik and L, Piette, Pilsen, Austria). [6d. 2 Figs.}—The 
regulation of thearc is controbled by the attraction of the solenoid 
upon a long tapering core C, the lower extremity of which serves 
as the holder for the upper carbon K, the weight of the latter and 
the core being partly counterbalanced by that of the lower carbon 
and its support, as shown. In order to increase the delicacy of 
the action of the solenoid its coil is wound step by step in increas- 
ing diameter upwards, as represented at Z, Fig. 2, and the spaces 




















; 


formed by the steps are wound with an opposing coil Y of hich 
resistance, placed in a shunt to the lamp circuit. (June 9, 1882). 


2717." Water-Closet Apparatus: J. Casey, London. 
(2d.]—A jet or spray from a rose connected to the water supply 
under pressure is injected against the person and continued as 
long as desired, and is independent of the flushing appliances. 
(June 9, 1882). 

2720.* Doors of Carriages: G. H. Garrett, London. 
[2d.J—A pair of spring boxes are fitted tothe rebated crossbar 
of the door frame and are provided with metal bands attached to 
the window at opposite sides and enclosed in an inner box 
mounted loosely on a spindle. (June 9, 1882). 


2736. Negro-Pots, Dutch Stoves, Camp Ovens, &c, : 
R. Clayton, Deepfields, Staff. [id. 4 Figs.) Loose iron 
legs are suitably attached toa plate connected to the utensil by 
a suitable means. The cover of the utensil is suitable for use as a 
frying-pan, and the ears of the utensils are formed by casting two 
wedge-formed bits on the utensil. (June 10, 1882). 


2777. Fusees or Vesu : W. T. Evans, Newton 
Heath, Lanc. [2d.]—The stick or wood handle is protected by 
a coat of asbestos before the fusee or vesuvian composition is 
applied. (June 13, 1882). 


2847. Printing Machines: J. H. Johnson, London. 
(E, Anthony, London). (10d. 20 Figs},—Consists, firstly, in print- 
ing on two rolls of paper by means of three forme-bearing 
cylinders, a portion of the formes being necessarily duplicated 
and a portion of them not necessarily so, and, secondly, in placing 
the formes on the forme-bearing cylinder or cylinders in several 


j 

















portions. (June 16, 1882). 
3137. Sporting Cartridge Cases: C. D. Abel, Lon- 
don. (W. Lorenz, Carisruhe, Germany). (6d. 3 Figs.|—The 


cartridge case is provided with an outer removable metal jacket, 
the outer diameter of which corresponds exactly with the chamber 
of the gun, and the inner diameter of the inner case corresponds 
with the inner diameter of the ordinary pasteboard cases. After 
firing the inner case only is removed, one ouver case only being 
required, which can be removed when it isdesired to use pasteboard 
cartridges. (July 3, 1882). 

3614. Illuminated Gratings: T. Hyatt, London. 
[4d. 16 Figs.J}—Relates to improvements in the construction of 
and materials for making illuminated gratings. (July 31, 1882). 


4014. Hydro-Carbon Furnaces: J. Mundell and W. 
J. Goi don, Philadelphia. j6d. 7 Figs.|—The figure repre- 
sents a vertical cross section of the furnace, the arrows showing 
the jet from the spray plate or shutters, in connexion with means 
for receiving, spreading, and distributing the flame within the fur- 
nace. A is the ordinary steam boiler and B the furnace or firebox. 
At the sides of the firebox are openings C in the walls, through 
which liquid hydro-carbon, steam, and air are injected in spray 
against a refractory abutment F. Plates or shutters D attached 
to the furnace wall at the top and bottom, and projecting inwardly, 








are adapted to converge or diverge to narrow or widen the mouth of 
the openings C. The oil supply pipe d is furnished with a cock n, 
and terminates ina tapering nozzle, around which is the ejector 
orifice for the steam, supplied through the pipe e controlled by the 
cock m. The orifice for the supply of oil should be truly in the 
centre of the steam orifice, and is provided with suitable guides 
for this purpose, the vapour is thus injected into the furnace 
surrounded with steam, and is distributed by means of the 
abutment F over the whole furnace. By removing the screw plug 
c and inserting a wire the nozzle of the oil supply pipe can be 
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prevented from clogging. The abutment F with the slabs and iron 
plate (forming a closed bottom for the furnace), upon which they 
rest may be removed fromthe firebars G, and the furnace used 
with ordinary fuel, in which case the shutters D must be com- 
pletely closed. (August 22, 1882). 

4442. Manufacture of Air Gas: H. J. Haddan, 
London. (D. H. Martin, Ipswich, Queensland). [6d. 10 Figs.) 
—The apparatus consists of four main parts, viz., air suppliers 
consisting of two double-acting bellows, a gas generator under- 
lying the whole of the other parts, a gasholder of ordinary con- 
struction, and a gasoline reservoir connected to the generator by 
an elbow pipe in which is a cock. (September 19, 1882). 


4728, Machines for Sharpe the Calks on Horse- 
shoes, &c.: W. R. Lake, London. (fF. A. Roe, New York, 
U.S.A.) (6d. 1 Fig.J—A portable stand is provided with suit- 
able bearings for shafts, upon which revolve band wheels. A 
bifurcating arm projects from the frame, and has bearings for a 
shaft, which is connected by flexible shafting to an emery 
wheel, the flexible shafting being held by a loose sleeve. (October 
4, 1882). 


4857. Producer Gas Furnaces: C. D. Abel, Lon- 
don, (Stettiner Chamotte Fabrik <Actien-Gesellschaft vormals 
Didier, Stettin). (6d. 16 Figs.|—The illustration is a longitudinal 
section of the producer and retort furnace. The gas producer A 
is arranged so that its top és on the same level as the floor line of 
the retort house. 
the upper edge of the opening a for the carbonic oxide gas pro- 


duced is situated about 3 ft. above the lower edge of the air | 


channel /. The producer is first supplied with a layer of incan- 
descent coke on its bed and then filled up to the lid b with coke, 


the level of the coke being always kept above the level of the gas | 


opening a. The supply hopper of the producer is closed by means 
of a cover > fitting therein with specially turned surfaces. 
carbonic acid produced in the lower part of the producer is con- 
verted into carbonic oxide in the red-hot upper part and passes 











nto the passage al, situated immediately below the furnace in the 
middle thereof, and extending its entire length and then through 
two rows of openings of accurately determined size in the upper 
part thereof into the furnace. Air inlets are provided on each 
side of these gas inlets, and the air impinging directly upon the 
gas insures perfect combustion. The resulting flame and hot gases 
are then led through the furnace and escape through the flues to 
the chimney flue, and passing in contact with the air supply flues, 
they heat the walls toa red heat and consequently the air itself. 
The draught is regulated by means of slides, which when once 
adjusted require no further attention. A series of water channels 
d formed in the air channel J serve mainly for the production of 
steam which prevents the formation of slag. The side walls of the 
producer are constructed with angular projections, whereby the 
walls are prevented from becoming deteriorated by heat. The 


doors of the sight holes are of peculiar construction (illustrated) | 


and the seats are placed so as to fit gas-tight. The lateral 
branches of the hydraulic main allow of a ready removal of the 
accumulated tar while the furnace is at work, and the openings 


have peculiar self-fitting covers (illustrated), the rising and dip | 


pipes being provided with similar covers. (October 12, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


NOTES FROM THE SOUTH-WEST. 

The Streets of Cardiff.—Mr. Williams, borough engineer 
of Cardiff, has prepared a statement of improvement 
street works carried out in Cardiff from 1876 to the present 
date. The number of streets now under contract and in 
progress is 24; the number for which plans, sections, and 
estimates have been prepared and notices served is 11 ; 
the number in which works have been completed since 1876 
to the present time is 116, and the total number completed 
and in progress during the same period is 151. The total 
expenditure has been 56,4037. 


The Forest of Dean.-—The coal shipments at Lydney-on- 
Severn during 1882 were 258,534 tons, being in excess by 
some 24,000 tons of the previous year. As against 1880 
the increase is approximately 54,000 tons. Since the 
beginning of the year, owing to the mild weather, trade 
has been declining. 


The Coal Output.—An appeal was issued on Monday to 
the South Wales and Monmouthshire miners by a sliding 
scale representative, protesting against the resolutions as 
to restrictions of the Leeds Conference, and pointing out 
that the conference regulations virtually strike at the 
root of the fifty-four hours per week working scheme. 
The men are also requested to remember that in many 
cases eight hours ‘‘ bank to bank” will really mean six 
hours’ working. The men are, therefore, requested to 
adhere to their previous decision, and not to send repre- 
sentatives to another conference convened for March. 


Coal Trafic of the Great Western.—The Great Western 
Railway carried last year 1,068,891 tons of coal to London. 
This tonnage may be said to represent, to a great extent, 
the movement of coal from South Wales to the metro- 
polis. 

The Bute Docks, Carditi—Important alterations and im- 
provements are being made at the Bute Docks. Applica- 
tions for the use of tug-boats are to be made at the 
berthing office. This office is close to the shippers’, 
brokers’, and dock offices, and there is telephonic com- 
munication with the coal shipping and traffic office, ware- 


The depth of the producer is about 9 ft., and | 


The | 


| house-keeper’s, ballast, lighters’ and booms office, 
mechanical engineers’ office, Tyndall-street and Roath 
Basin. Arrangements are also Gian made for fixing ad- 
ditional cranes, and for increasing and extending the 
hydraulic power, while more sidings are to be laid down 
where necessary for goods and mineral traffic. 


Swansea Harbour Trust.—The monthly returns of the 
Swansea Harbour Trust for December, 1882, show the 
receipts from the general harbour estate to have been 
63741, 1s. 2d., an increase of 1€01/. 2s. 3d., as compared 
with the corresponding month of 1881. 

Newport.—The shipments for the week reach a very 
respectable total. There is at present a great demand for 
steam coal. The house coal and coke trades are also in 
an animated state. At,the iron and steel works there has 
not been much change. Last week’s clearances comprised 
45,622 tons of coal. Of iron, &c., 2000 tons were sent to 
Baltimore, and 98 tons to Paraiba. From Bilbao there 
arrived 9005 tons, and from other sources 4550 tons of 
iron ore. 

Carditi New Dock.—Messrs Wilson and Co., the con- 
tractors for this dock, will commence operations in the 
last week in January, when the Marquis of Bute and the 
| trustees, with several visitors of distinction, will be stay- 
}ing at Cardiff Castle. His lordship will inaugurate the 
| work by setting in motion the machinery and appliances 
to be employed for excavating the earth on the site of the 
| intended lock. During Lord Bute’s stay at Cardiff it is 
expected that his lordship will also open a new bridge 
| across the Taff in Temperance Town. 





Cardiff.—The coal trade has shown continued activity. 





Patent fuel has also been active with a heavy inquiry. 
In iron ore there is little change to note. Last week’s | 
clearances comprised 134,655 tons of iron, and 612 tons of 
| patent fuel. The imports comprised 5857 tons of Bilbao 
| and 295 tons of other descriptions of iron ore. 


Railway Matters in North Wales.—Disappointment has 
been expressed in Denbighshire and Flintshire at the 
long delay in commencing the important undertaking, 
sanctioned by Parliament last session, for providing 
increased railway and dock accommodation in North 
Wales. The supporters of the scheme, which was 
promoted by the Wrexham, Mold, and Connah's 
Quay Railway Company, induced expectations that 
the undertaking—which comprises an extension of the 
present railway into the heart of Wrexham, with a 
central station ; the cuttingof a lineto Brymbo, and other 
populous mining districts; the doubling of the existing 
ine from Wrexham to Connah’s Quay; the construction 
of large docks at the latter place, and the making of a 
number of branches with the object of giving additional 
means of outlet for the mineral wealth of North Wales— 
would be commenced immediately the Bill obtained the 
Royal assent. Several months have elapsed, however, 
since that event without anything being done. The Bill 
authorising the construction of the new works contains a 
clause providing that the plans for the bridging of the 
| Great Western main line from Chester to Shrewsbury— 
| the new line into Wrexham passing under that railway— 
| should be approved by the chief engineer of the Great 
Western Company. Up to the present this sanction has 
been withheld. 








The Old Abercarn Colliery.—Arrangements for restarting 
| this colliery are now practically complete. A consider- 


| 
| 


able area has been added to the old undertaking, and it is | 


intended to sink additional shafts with the view of 
thoroughly developing the property, the intentions being } 
that the ultimate output should reach at least 2000 tons 
per day. The leading proprietors of the new under- 
takings are associated with the London and South Wales 
Company (Limited), but it is understood that the two 
concerns will be kept distinct. 

West of England and South Wales Railway.— This pro- 
ject has been abandoned for the present 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Shetield Trade with America.—The returns of the 
quantity of steel exported from Sheffield to America 
during the last quarter of 1882, compared with the corre- 
sponding quarter of 1881, show a large falling off, 
amounting in value to 103,000/., the figures being 201,851/., 
against 304,977/7. in 1881. The falling off is principally in 
respect to steel rails. 

The Proposed New Bridge over the Humber.—A largely 
attended meeting of shipowners of Goole has been held. 
A resolution was passed pointing out that a bridge of the 
proposed dimensions would be most prejudicial to the 
port, and that it was the duty of all concerned (dock, ship, 
and property owners) to oppose the measure in Parlia- 
ment. It was pointed out that the merchants of the 
West Riding were virtually concerned, as the making of 
the bridge must place the monoply of traffic still more in 
| the hands of the railway companies. A committee repre- 
senting several of the interests concerned was formed to 
consider the best steps to take. 


Opposition of Miners to Safety Lamps.—Since the ex- 
plosion of the Parkhouse Pit, near Danesmoor, a little 
gas has been found in the Coats Park Colliery, near 
Somercotes, under the low temperature that has so 
generally prevailed. The discovery of the gas led to the 
issuing of an order by the manager that in certain parts 
of the pit safety lamps were to be used. A meeting of 
the men employed at Coats Park has been held for the 
purpose of considering the question of the introduction of 
the lamps, and its effect upon the earnings of the men. 
It was shown that the use of the lamp, which is one of 
the most recently invented, so impeded the getting of 








coal that, in order to produce the same quantity, more 


men had to be employed, and thus the earnings of the 
men were reduced. It was further stated that intima- 
tion had been received from the manager to the effect 
that the men would be expected to pay half the cost of 
the lamp. A resolution was unanimously passed amount- 
ing in effect to an absolute refusal on the part of the men 
to bear any share in the cost of the lamps. By resolution 
a deputation was appointed to wait upon Mr. Laverick, 
the manager, and ask for an advance of 4d. per ton in all 
cases Where lamps were used, as compensation for the 
loss in wages sustained by their use. 


Whithy Harbour Improvement.-—Some weeks since a Local 
Government inquiry was held at Whitby, into an ap- 
plication by the Local Board for power to raise 10,000/. 
to assist the Port and Harbour Trustees to deepen and 
dredge the harbour for maritime and sanitary Improve- 
ment. <A reply has been received fuom head-quarters, 
which is favourable on the whole, though there are 
certain conditions and requirements which are im- 
posed, which, 1t is believed, will not cause serious diffi- 
culty ; so that the great improvement is likely to go on. 
A communication has also been received from Mr. H. 
Copperthwaite, engineer to the North-Eastern Railway 
Company, which says, that unless the channel above 
bridge is made in such a way as to give accommodation 
to the property of the railway company, he fails to seehow 
any case can inJany way be made out which would justify 
any expenditure on their part. 

Improved Railway Accommodation at Huddersfield.—The 
London and North-Western Railway Company have, as is 
probably well known, been'for some time engaged in having 
their line widened from Marsden to Leeds, and a portion 
of the work has been completed, so far as Huddersfield is 
concerned. The widening of the viaduct at Huddersfield 
Was commenced in March, 1881, by Messrs. John Wilson 
and Son of Huddersfield, formerly of Yendon, near 
Leeds, and the work was pushed on with commendable 
energy and skill by the managing partner, Mr. J. H 
Wilson. On the east side of the arches there was a siding 
which had been used for the Kirkburton train service. 
It run as far as Bradford-road, and it has now been ex- 
tended, by the erection of sixteen arches, as far as Mill- 
house. On the other side of the arches it was necessary to 
erect 43 arches from the Fitzwilliam-street arch to Mill- 
house. These arches vary in height from 365 ft. to 45 ft. 
The new bridges over Bradford-road have spans of 59 ft. 
There are now five lines of metals from Huddersfield 
to Mill-house. The principal items in the quantities of 
the materials used in the work are 35,000 tons of masonry, 
a million and a half of bricks, 1000 tons of ironwork in 
the bridges, 3000 cubic yards of concrete in the founda- 
tions, and 5000 tons of dry filling ballast, &c. The upper 
surface of the arches has been covered with a special 
asphalte, laid on half an inch thick, to prevent the water 
deteriorating the work. The whole of the works have 
been carried out in a very able manner, under the imme- 
diate supervision of Mr. J. Lee, the London and North- 
Western Company’s resident engineer, and his assistant, 
Mr. R. C. Ballough. 


Improvement in Wire Rolling.—The Kelham Rolling 
Mills Company, Sheffield, has now got into full work 
new machinery on the helical principle for the purpose 
of wire-rolling, and they affirm that they can beat all 
opponents in cast steel and homogeneous rods. The in- 
troduction of this machinery is a novelty in the trade here. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLessprouGH, Wednesday. 

The Quarterly Mecting of the Cleveland Iron Trade.— 
Yesterday the quartely meeting of the iron and allied 
trades was held at Middlesbrough, and was fairly well 
attended. The usual facilities were afforded for the ex- 
hibition of articles of interest to the trade, but very few 
persons availed themselves of this means of advertising. 
Mr. Charles Wood, engineer of the Tees Iron Works, 
showed a portion of a portable railway of small gauge, 
which is being made for the sugar plantations of Fiji. 
Mr, Charles Willman and Messrs. McNay and Co. ex- 
hibited a variety of patents. There was a dull feeling on 
Change, and prices were lower. No. 3 f.0.b, was quoted 
43s. per ton, and,it was stated that some makers accepted 
less. Shipments are fairly good. Hematite iron is 
quoted 53s. per ton, Nos. 1, 2, and 3 net f.o.b. West 
Coast ports. The Cleveland ironmasters adhere to their 
aaewd of restriction. The certificate of the accountants 
which regulatesthe wages of the Cleveland blast furnace- 
men and miners has been issued. It shows that No. 3 
pig iron realised for the last three months of 1882 
43s, 6.35d. This is only 4d. per ton above the prices 
realised during the third quarter of last year. The wages 
of the blast furnacemen remain unchanged, and the 
miners will get a nominal advance of about a twentieth 
part of a penny per ton. 


The Manufactured Tron Trade.—There is nothing new 
to report in the finished iron trade. Ship plates are 
quoted 6/, 7s. 6d., and angles 5/. 12s, 6d. per ton, less the 
usual discounts at the works. The wrought iron tube 
trade is fairly good. Ironfounders are only moderately 
well employed, and prices for some time have been very 
poor, owing to keen competition. The cut nail trade is 
quiet, but there is a steady demand for nuts, bolts, and 
rivets. 

SHipbuilders and Engineers.—On the northern rivers 
the activity in these industries is unabated. Some 
splendid steamers are in course of construction on the 
Tyne, Wear, and Tees, and it is satisfactory to know that 
there are orders which will keep the establishments occu- 
pied during the whole of this year. Marine engine 
builders are full of work. 
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THE GRAND JUNCTION RAILWAY 
OF CANADA. 


Sixty miles to the west of Kingston, which is at 
the foot of Lake Ontario, a narrow sandy neck of 
land from half a mile to a mile and a half in width 
projects from the north shore, and after a course of 
four miles due south expands into a wide and fertile 
district, which forms the county of Prince Edward. 
The enclosed piece of water between this and the 
mainland to the north and east of it is known as the 
Bay of Quint’, a long crooked expanse 70 miles in 
length, and from two to six miles wide, which is 
entirely protected from the rough waters of Lake 
Ontario by the peninsula of Prince Edward’s County 
for the principal portion of its length, and then by 
achain of islands extending from that into the 
harbour of Kingston, where its waters mingling with 
the overflow of Lake Ontario together form the St. 
Lawrence river. At the extreme western end of 
the Bay of Quinté, where its waters expand to a 
breadth of about five miles, is the village of Trenton, 
flowing through which the River Trent comes into 
the bay, the outlet of a long chain of lakes 
stretching diagonally across the province of Ontario 
and draining nearly all the land between the great 
lake and the Ottawa district. This chain of lakes 
running in a direct line nearly 200 miles, and in 
close proximity at its north-western commencement 
to another series of lakes and rivers draining into 

uake Huron, suggested at a very early period in 

the settlement of the province the desirability of 
making the whole chain navigable and opening a 
direct communication between Lake Huron and the 
Bay of Quinté, avoiding the rough waters of lakes 
Erie and Ontario, keping clear of the American 
frontier, saving 300 miles of distance, and opening 
up the valuable interior of the province. This canal 
scheme, which was commenced forty years since, and 
has never been wholly abandoned, has cost Canada 
from first to last a very large sum of money, and 
has left a number of disconnected and objectless 
works as records of an intention never adequately 
completed to be of any general importance. Twelve 
miles to the east of Trenton on the Bay of Quinté 
is the newly created city of Belleville, which has 
grown to be a sort of capital of all the villages and 
settlements situated upon the Bay of Quinté and 
isolated from the through line of the general lake 
navigation. 

Belleville is situated upon another affluent of the 
bay called the Moira river, running almost due 
south from the high rocky lands of the primitive 
Laurentian formation, and affording in its abrupt 
descent an immense water power, the utilisation of 
which first suggested the settlement, and called into 
existence the manufacturing industries of Belleville, 
which even yet are the mainstay of the being and 
prosperity of the town. 

In the year 1852 the Grand Trunk Railway 
scheme first assumed a definite shape as a main east 
and west line through Canada from tide water to 
the Western States, and as an allied scheme in that 
year the Grand Junction Railway secured its Act 
of Incorporation (cap. 43 Vict. 16) to strike off 
from the Grand Trunk at Belleville, and following 
the general line of the Trent Valley Canal to con- 
nect the Georgian Bay and Lake Huron with the 
Trunk line to the ocean. In 1863a series of Acts 
were passed, which together form the charter of 
the Grand Trunk, and by the last of these certain 
railways intersecting or connected with that road, 
amongst which was the Grand Junction, were amal- 
gamated with it. One of the liabilities taken 
over by the Consolidated Company, was a contract 
that had been entered into with Messrs. Jackson, 
Peto, Brassey, and Betts for the construction of 
this line from Belleville to Peterborough for the 
sum of 400,000/. sterling, the distance being esti- 
mated at 50 miles, and the cost at 8000/. per mile; 
and in the original estimated length and cost of the 
Grand Trunk, 1112 miles proposed to be built at an 
outlay of 9,500,000/., the Grand Junction is specially 
named and included. In 1854 this amalgamation 
was further confirmed, the general name of Grand 
Trunk being given to the whole, and of the total 
sum of 2,211,500/. loaned by the Canadian Govern- 
ment to the company, a certain specified portion of 
it was set aside as applicable to the Grand Junction 
division, as a first lien upon the entire property. 
The next year the Grand Trunk was again an 
applicant to the Government for financial assist- 
ance, and received not only a further 900,000/., but 
an extension of time for completing some of the 





works, both granted upon the express understand- 





ing that the main line should be completed in 1856, 
the next year, and the deferred works shortly after- 
wards. The next year, however, found the com- 
pany in a worse strait than ever, and to get any 
of the works completed it was now necessary to 
give up the Government’s first lien, for their 
advance of 3,111,500/. in favour of a first mortgage 
for 2,000,000/. sterling, and each year after required 
further concession until the Government's claim is 
now pushed back out of remembrance, with its accu- 
mulated 2,000,000/. of interest, and the less promis- 
ing portions, to secure which this loan was partly 
made, have been put off and postponed until the 
obligation as regards the Grand Junction especially 
has been entirely forgotten. 

For twenty years the line lay in abeyance, two 
other railways from the front to Peterborough, one 
from Cobourg and another from Port Hope, had 
been commenced, finished, and failed to earn a 


living, and there seemed but little inducement to | 


construct a third, longer, less direct, and leading to 
a worse port than either of the others. In the 
mean time the country was growing in wealth and 
population, back settlements were developing into 
important villages and towns, and Hastings County 
especially, a deep rectangular parallelogram, of 
which the Moira river was about the centre, and 
Belleville was the capital, was attracting attention 
to the vast mineral wealth of its northern town- 
ships. The existence of iron mines, it is true, had 
long been known. Forty years before, iron works 
to smelt the rich magnetic oxides that abounded 
round Marmora and Madoc had been built and 
settled at both those places, but they had failed to 
prove remunerative, and were fast falling into 
decay, when in 1866 the rich discoveries of gold at 
Madoc had attracted the attention of speculators, 
and led a host of mining adventurers to prospect 
the mineral districts to the north of Belleville, and 
in their search for gold to discover large deposits 
of rich hematite and magnetic iron mines, produc- 
tive veins of silver and lead, and the testing of 
other strata and rocks that have proved valuable 
economic minerals. Belleville was now awakened 
to the position she was being placed in by the 
aggressions of other railways to the east and west, 
and to her own supineness in the matter of rail- 
way facilities. Marmora, due north, had already 
been connected by a branch with the Cobourg and 
Peterborough Railway 40 miles to the west of her, 
whilst to the east, the Kingston and Pembroke 
line was tapping the same mineral district, and was 
securing the export trade for Kingston of minerals 
more naturally accessible from Belleville. 

In 1874 the Grand Junction charter was revived 
(cap. 43, Vict. 37), bonuses were voted from different 
municipalities, and the speedy completion of the line 
from Belleville to Peterborough at least was looked 
upon as a certainty. An alteration had been made 
in the route by running the line nearly north from 
Belleville for the first 16 miles, so as to take in 
the village of Sterling, which voted a handsome 
bonus, and to get nearer to the mining districts to 
the north of this place, which was in the direct 
line from Belleville to Marmora, and partly so to 
Madoc, and altogether 288,000 dols. of municipal 
bonuses were secured in addition to a subsidy from 
the Ontario Legislature of 3000 dols. per mile on the 
road as finished. By the end of 1874, with the 
assistance of these bonuses, about 20 miles of 
road had been completed, and the rails were laid as 
far as Sterling, when the failure of the contractor 
and promoter induced a suspension of the works, 
and the company were compelled to give a mortgage 
on the road and its unexpended bonuses for 
122,000 dols., the amount due by the contractor for 
the rails, and which in the subsequent voluminous 
and apparently interminable legal complications 
became known as the ‘‘ Bickford claim.” This was 
the end of the second chapter of the Grand Junc- 
tion history, a muddle which took some years to 
settle down and classify. 

During the same year, 1874, a charter had been 
secured by another party altogether, for another 
company called the Belleville and North Hast- 
ings, which was intended to commence 16 miles 
north of Belleville on the Grand Junction line, and 
to continue 22 miles further nearly due north 
through Madoc village, with its iron and gold mines, 
to an iron works about two miles to the north of it. 
The main promoter of this scheme was an American 
ironmaster from Pennsylvania, who deemed from the 
analyses of these iron ores that they would work well 
as an admixture with the Lake Superior ores, and 
proposed to transport both to a common meeting 











ground at Buffalo, where in the neighbourhood of a 
suitable coal district they could be economically 
smelted together. The works on this road com- 
menced in 1875, and at first made only slow pro- 
gress, the reason assigned being the unsatisfactory 
position in which the Grand Junction had been 
left, their sole dependence for reaching the water 
side. The new party now resolved to buy up a con- 
trollinginterest in the suspended company, and as one 
step towards this, the Bickford claim was purchased 
by Mr. Pardee, the ironmaster, he giving his accept- 
ances for 75,000 dols. to the holder who still held 
in addition his lien on the Government grant and 
municipal bonuses as collateral security. The 
upshot of this transaction was a legal fight between 
the two companies, and ultimately an injunction 
against the prosecution of the works of the Belle- 
ville and North Hastings, which complicated matters 
still worse, and brought the works of both to a 
standstill. In the mean time the iron industries of 
the United States were getting all the time more 
depressed, Mr. Pardee failed, and being unable to 
redeem his notes given for the Grand Junction 
claim, the Toronto rail merchant became practical 
owner of both railways. The situation of these 
roads was now such that money could be made out 
of their completion through the municipal and 
Government bonuses payable when they were ready 
for working, independently of any value that 
might attach to the lines from developing the traffic. 

The bonuses being only payable when the lines 
were finished ready for the passage of the trains, 
and the party in possession having no other interest 
but to secure their payment, there being no standard 
by which to judge to what state of excellence they 
were to be made, or how well they were to be 
finished, there was a direct bonus offered to get the 
work done as cheaply and as temporarily as pos- 
sible. The new proprietor, unwillingly compelled to 
‘*complete” them so as to reimburse himself for 
the money due and to be expended, made no secret 
of the fact that he should do as little as possible, 
that he had no intention of running the road, or 
putting on any equipment, and should do no more 
than would enable him to force from the munici- 
palities the sums they had voted to pay when the 
line was ‘‘ready for traffic.” In 1877 work was 
resumed on the Belleville and North Hastings, and 
in the spring of 1878 it was opened to the Moore 
Iron Mines, near to the village of Madoc, and 38 
miles from Belleville. As the company had no 
rolling stock, an agreement was temporarily made 
with the Grand Trunk, by which that company 
agreed to find the engines and cars, and work the 
line, expending 2) per cent. of the receipts in 
improvements to the road bed and stations. This 
agreement was for twelve months only, and was not 
renewed at the expiration of that time, the traffic 
having developed to such an extent as to somewhat 
modify Mr. Bickford’s views as to the advisability 
of his not working the railway. In the mean time 
work had been recommenced on the Grand Junction, 
and besides putting into order, the 20 miles already 
laid with rails, a further 24 miles were completed to 
the village of Hastings ; on the 23rd of June, 1879, 
regular trains were run as far as Campbellford, and 
in the fall of the same year the line was opened to 
Hastings, 44 miles from Belleville. On the 29th of 
June, 1880, the reconstruction and amalgamation 
of the two companies were completed, everything 
was looking bright in the railway world of Canada, 
and by the month of December, 1880, the whole line 
was finished and opened to Peterborough, 65 miles 
from Belleville, the last 2} miles being over the aban- 
doned formation of the old Cobourg and Peterborough 
line, the rails from which had long since been taken 
up, when that company was reconstructed as the Co- 
bourg, Peterborough, and Marmora, after their long 
bridge over Rice Lake had failed, and this section to 
Peterborough was consequently isolated and useless. 

The original and till recent years only important 
manufacturing industry of Belleville was ‘‘ lumber- 
ing;” the cutting down of the great pine forest to 
the north of it, its reduction into the shape of boards 
and scantlings for the American market in mills 
driven by the never failing power of the Moira 
river, and the transportation of the sawn lumber to 
the lake ports of New York State on the south side 
of Lake Ontario. The farming districts to the 
north along the route of the Grand Junction, and 
in fact all round the waters of the Bay of Quinté, 
are the principal sources of the barley supply of 
Canada, and barley, not wheat, is at present the 
principal export description of Canadian cereals. 
This barley commands an extensive market through 
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the United States, both west and east, being pre- 
ferred to any barley grown there for malting pur- 
poses, and the anomaly may often be seen of large 
consignments of Belleville and Bay of Quinte barley 
being shipped as far west as Chicago and Milwaukie; 
but its principal destination is Oswego, the total 
shipment to which port from the Canadian side of 
Lake Ontario was in 1880 4,240,940 bushels, 
against 3,844,778 in 1879. The net export of 
Canadian barley and malt, that is, the difference 
between the exports and imports from the whole 
Dominion, for the year ending June 30, 1880, was 
8,133,128 bushels, so that the Bay of Quinte and 
Oswego, do about half of the whole business. 
Belleville is also largely engaged in the Trans- 
atlantic cattle business, and one firm shipped to 
Europe during the season of 1879-80 no less than 
15,224 cattle and 4201 sheep. The provender and 
supplies for these shipments required 1576 tons of 
hay, 23,073 bushels of corn, 500 bushels of oats, 
91 tons of straw for bedding, 11,283 lb. of rope for 
ties, 79 dozen water pails, 35 dozen lanterns, besides 
an immense variety of smaller stores, and the 
services of 567 men one trip each, to look after the 
animals on the passage. Belleville, which in1861 had 
a population of 6277, and in 1871 of 7305, increased 
rapidly in the earlier years of this decade, and in 
1877 claimed the privileges of being created a city 
in virtue of having 10,000 inhabitants. Since then, 
however, its progress seems to have been checked, 


and in 1880 the assessor’s return gives only a popu- | 
lation of 9392, being a decrease of 595 for that | 
'6 ft., but when the canal works were commenced | 
| and home market making their position a very good 


year; the property, however, had increased during 


the year, the total being given at 3,617,583 dols. | 


The Grand Junction Railway commences on the 
wharves of the Belleville Harbour, and the station 
ground covers part of the former mud flats, which 
lying on the Bay shore in front of the town, were 


(For Description, see opposite Page.) 


aiid iii" ; 





' the proximate’ cause of the fever and ague for which 


this place was at one time notorious. Running 
from this, through the town up a steep grade, ata 
mile from the water, it crosses the Grand Trunk 
Railway on a level, close to that company’s Belle- 
ville Station. Its course is then north to Sterling, 
16 miles, through a good farming district, and a 
mile beyond this village at Wallbridge’s Mills, the 
two divisions of the railway branch off, the one 
north to Madoc and the iron mines, the other 
nearly west to Campbellford and Peterborough. The 
first of these places is the point where the Trent 
river is first crossed, near the head of a nine-mile 
rapid which continues to within two miles of its 
mouth at Trenton. There is, however, a good 
water privilege here, which is utilised to drive one 
of the finest woollen mills in Canada, which com- 
menced operations since the new policy of protect- 
ing manufactures came into force. The mill is a 
large stone building employing at present over 100 
hands, and the machinery used is entirely of 
Canadian construction. Building stone is abundant 
all round this district, the base of which, and not 
far below the surface, is all a flat limestone rock 
which can be quarried into any thickness, and 
opened upon anywhere, the current flowing all the 


way over a level limestone bed, and its banks show- | 


ing the structure of the rock throughout. From 


| Campbellford to Hastings the line passes over the 


chord of an are formed by the river, and at the latter 
place crosses it again at a point where there was 
formerly a short rapid in the river, falling probably 


adam was put in of a sufficient height to drown out 
these rapids, raise the river to a sufficient height to 
give a navigable depth over the long flat rocky bed 
of the river to the foot of Rice Lake, and raise the 
water of that lake to a sufficient height to take out 


a small rapid at the former mouth of the Otonabee 
river, up which the navigation was continued to the 
town of Peterborough. Besides the dam, astone lock 
was built at Hastings, and these works commenced 
the village, which, however, in forty years has not 
grown to bea place of any importance. The railway 
bridge over the river, as also the one at Campbell- 
ford, are Howe truss bridges of about 150 ft. open- 
ing each; this river being really a chain of lakes, is 
not subject to any violent rises of the water nor 
jamming of the ice as in other streams that have 
not these safety guards against the violence of the 
spring floods. From Hastings the line follows 
generally the valley of the Trent, and alternately 
joins and utilises the abandoned formation of the 
old Cobourg Railway. At present the traffic on 
this portion of the line has not been developed to 
any extent, and as long as this remains a separate 
company, and rather opposed in policy to its 
neighbours, the Midland and the Grand Trunk, its 
prospects are not very promising. Should the 
Toronto and Ottawa be built on the line at present 
laid out for it, its position will be still worse, and 
its crooked alignment and inferior works will give 
it no chance as a competitor for the east and west 
traffic of the country. 

The northern section to Madoc is, however, 
doing a very good business for a local line and a 
new road, and whenever the iron mines are more 
fully developed, this will probably be a _ very 
important railway. American iron works in Penn- 
sylvania and Ohio will always be largely dependent 
upon ore brought from a distance, their cheap coal 


one, and enabling a considerable freight to be paid 
upon the rich ores which alone can pay the carriage. 
In quality and value for their purposes, these 
Hastings ores compare favourably with the 
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Lake Superior mines, the shipments from which 
The in the 


was a brick oven for the hot blast pipes, forming the 
end of the wooden filling house which covered the 





the following results, as contained in a ton of 
2000 Ib. : 


in 1879 were 1,303,679 tons. ore : t 
neighbourhood of Madoc is of two descriptions. At whole; the flame from this furnace being carried oz. dwt. grs. dols. 
the Wallbridge and other mines it is a beautiful red through the roof by a chimney about 3 ft. square Gold... 2 Rahs 

% rs - - . ° ¢ . I : . f Silver 0 5 205 value 73.50 
hematite, lying near the surface, from which it can against the side of the oven. The consumption o = ss ~< 32 
be opened upon without shafts, and is easily broken charcoal was about 180 bushels to the ton of pig Silver Qa kre ; »» 69.16 
upand handled. A large quantity has already been produced, and the total cost of the iron, which Gold 2 18 8 a 
sent off to different iron works, and as the result of was of excellent quality, was about 28 dols. per Silver 07 6 \ »» 62.26 


this experience in February, 1881, the Cambria 
Iron Company, of Bethlehem, and the South 
Bethlehem Companies, of Pennsylvania, jointly 
purchased the Dufferin and Nelson mines of Madoc, 
and leased the Wallbridge mine for thirteen 
years, paying 58,000 dols. for the two first of these, 
and 20,000 dols. for the lease of the other. 
The output the first year was about 270,000 
tons, and it was to be increased to 700,000 tons. 
The second description of ore found at the Seymour 
and other mines to the west of Madoc is a black 
magnetic oxide, with a percentage of 60 to 65 per 
cent. of iron; most of that which has been already 
sent off, having been smelted in the furnaces at 
Youngstown, Ohio. Almost close together, and near 
the northern terminus of the railway are the Nelson, 
Hobson, Thompson, Moore, Cameron, and Sextwith 
mines all worked with more or less vigour for the 
United States Iron Works, and the greater part of 
the produce is shipped either to Cleveland or 
Buffalo on Lake Erie. The composition of the 
Seymour ore is: 


Magnetic oxide 89.22 giving metallic iron 64.23 





ton. 

Besides iron, the next most promising product of 
this district is gold. In 1866, Mr. H. G. Vennor, of 
the Geological Survey, had his attention directed toa 
mineral supposed to contain gold; the report proved 
correct, and the examination that resulted disclosed | 
a gold belt running generally in a north direction 
from Madoc, and which can be traced for miles, on | 
which belt at different exposures, the Richardson, | 
Gatling, Tuttle, and other mines have been located. | 
Mr. Stretch, of the United States Geological Survey, 
examined this belt carefully for the Mining Invest- | 
ment Company, and considers that though occa- | 
sionally interrupted by spurs, and in other places 
pinched in by the walls of rock, the vein is per- | 
sistent and of good paying quality. At the Marmora 
shaft, which is the most southernly, the vein is 
15 ft.thick dipping to the west fully 60 deg. from | 
the perpendicular. The Tuttle shaft is 1100 ft. 
north of this, where the vein is 20 ft. thick, the dip 
being 30 deg. to the westward. Over 200 tons of 
ore were taken from this shaft in 1879. At the 
next working north of this, known as the A shaft, | 


Roofing slate, mica, asbestos, and other econo- 
mical minerals are all being more or less worked in 
this same prolific district, whilst lithographic stone, 
marble, and ornamental building materials, when 
better known, will contribute largely to the income 
of the railway. 








NORDENFELT MACHINE GUNS. 

In addition to the older mechanism devised by 
Mr. Nordenfelt for his well-known four-barrel 1-in. 
gun, and employed for defence against torpedo boats 
by our own Admiralty as well as by many foreign 
navies, he has lately introduced modifications, more 
suitable for two or three barrels, and as several of 
these new guns have been recently tried with great 
success at Portsmouth and elsewhere, we propose to 
give a complete description of all the Nordenfelt 
volley guns now made. In order to explain the 
differences in the mechanism used for the several 
guns, we will commence our description with two of 
the l-in. guns as representatives of the two systems. 

The Four-Barrel 1-in. Gun, Admiralty Pattern.— 
When the use of the torpedo boat became general, it 
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This ore was formerly smelted by charcoal toa 
small extent at Madoc, the furnace having long 
since been pulled down, and no trace of the works 


this vein, over 3000 tons of good ore had been 
extracted. The analysis of two samples of mis- 
pickel made by the Swansea assayers, Thomas 
Thomas and Herrsauren James, marked ‘‘ rough 


power to damage the boiler of a torpedo boat at a 
distance of from 300 to 500 yards. Other essential 
conditions required were that the gun could be fired 


| so rapidly that it would almost certainly score a sufti- 
| cient number of hits on an approaching torpedo boat, 
| to insure its being disabled during its run at full 













} now existing. This blast furnace was about 35 ft. 
in height, built of limestone, and lined with firebrick. 
It was 9 ft. in diameter at the bosh, which was 10 ft. | 
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of about 45 deg. to the bosh. Above this it tapered | Silver 63 oz. per ton | discharge a Whitehead torpedo at such a range that 
gradually to 2 ft. 6 in at the top. The outer casing | Gold 16} 0z. perton 15.7 ,, | the missile would have any reasonable chance of 


was a great square construction of limestone bound; No pure gold could be detected in either sample | hitting its mark. 

together outside by heavy wooden beams, showing | by a strong glass. From three average samples of | After various competitions the Admiralty decided 
at the top a square platform of about 16 ft. by 18 ft., | ore taken from the veins of the Gatling mine, Pro- | in favour of the Nordenfelt gun for reasons given in 
on which at the side opposite to the filling house | fessor Chapman, of the Toronto University, obtained | an official Admiralty report of June 21, 1880. This 
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report shows that (1) the penetrating power of the 
gun was proved to be sufficient, as the hardened 
steel bullet of 7} ounces weight, at a range of 300 
yards, penetrated at an angle of 45 deg. the side and 
boiler of a torpedo boat, as represented by a ;}y in. 
steel plate 18 in. in front of a second steel plate $ in. 
thick. When firing directly end on at a torpedo 
boat, the bullet penetrated the steel bow plate ;'r in. 
thick, at an angle of 10 deg., and four bulkheads at 
right angles; striking the boiler the bullet then 
indented the half-inch steel plate representing it, 
to a depth of half an inch. At a subsequent trial 
at Portsmouth, under similar conditions, the plate 
was perforated altogether. 

2. The accuracy was found most satisfactory, the 
mean deviation at 300 yards, of 10 rounds fired 
slowly, being 5.6 in., while the mean deviation of 
24 rounds fired in rapid volleys, was 18.3 in. 

3. The rapidity of fire ashore at one trial was 108 
shots in 30 seconds. During another the gun was 
fired at sea from H.M.S. Medway when running 
at a speed of 9 knots. In this case the target was 
the bow of a model torpedo boat; during a run of 
1 min. 45sec. and over a range of from 500 yards 
to 100 yards, 115 hits were made out of 135 shots 
fired, equal to 65 hits per minute. In a subsequent 
trial at Spithead in July, 1880, the gun was placed 
on board H.M.S. Iris. On this occasion two runs 
were made at a speed of 17.2 knots, directly 
against the bow of a torpedo boat model. Firing 
from 700 yards distance until close up, both runs 
occupying 2 min. 19 secs., 110 shots hit the target 
out of 213 rounds fired, so that even at this high 
speed 48 hits per minute were recorded. Running 
past the torpedo boat at 200 yards range and at a 
speed of 17 knots, 58 rounds were fired in 22 
seconds, and of these, 38 shots hit the torpedo boat, 
being at the rate of 103 hits per minute. 

The four-barrel gun is illustrated by the per- 
spective views, Fig. 1, and by the details, Figs. 
2to5. The gun consists* of a rectangular frame- 
work of wrought iron, the sides of which are con- 
nected by three plates ortransoms. The four barrels 
are placed side by side in the frame, their muzzle 
ends passing through the front cross-piece, while the 
breech ends are screwed into the middle transom. 

In rear of the middle cross-piece is the action 
block, which is capable of movement backwards and 
forwards. In front of this action block are four 
breech plugs (26), corresponding to the barrels. 
These are of steel pierced with a channel, in which 
a firing pin or striker moves freely, and they are 
furnished with an extractor on the right side. Be- 
hind each plunger is a hammer, with a projecting 
tenon, and behind the hammer a strong spiral 
spring. On the under surface of the action block 
are the following parts : 

1. The locking bolt plate (37), which pivots on an 
axis, and by means of two curved slits gives recipro- 
cating motion to the locking bolts (36). 

2. A director or action plate (35), which is acam 
secured to the action block, and having a slot into 
which fits a roller working on a stud on the action 
lever. A portion of this slot forms the arc of a circle, 
concentric with that described by the arm ; the re- 
mainder is straight, so that as the arm moves from 
the right to the left, the action block advances, and 
wice versa. 

Upon the brackets, secured to the rear cross- 
piece, is the ‘‘trigger comb” M. This is a plate, 
capable of transverse movement, and having four 
teeth bevelled on the left side. A powerful spring 
(48), fastened to the rear cross-piece, presses the 
trigger comb against the left side of the frame. 
The cartridge receiver L is a cast-iron plate, having 
four longitudinal holes for the cartridge cases to 
drop through when extracted, and a similar num- 
ber of strips on which to carry the cartridges when 
loading. Itis capable of a slight lateral motion, 
whith is given by the arm (41) pivotting freely on the 
motive axis (52), and moved to the right or left by 
the friction roller (39) on the under surface of the 
action block. The whole mechanism is set in 
motion by the lever handle O, which is fixed to the 
motive axis (52). 

The mounting of the gun is shown in Figs. 1 and 
2. The trunnions fit into a crosshead pivotting on 
a cone, which is firmly fixed to the side or other 
part of the ship, where the gun isto be fired. The 
training is given by a hand-wheel, which worksa 
worm gearing into a horizontal toothed rack at- 
tached tothe top ofthe cone. The elevation is pro- 
duced by a wheel working a differential screw. One 


The description is taken from the Admiralty official 
hand-book on the “‘ One-inch Nordenfelt Gun,” 








turn of the training wheel gives 6 deg. of training, 
and one of the elevating wheel 14 deg. of elevation 
or depression. 

Actionof Mechanism.—Theaction of themechanism 
is as follows. Supposing the discharge to have been 
just completed, that the lock closes the breech end 
of the barrels, and is still secured in its place by the 
two bolts 36: 1. The handle O begins to move to 
the rear; the friction roller 51 traverses the con- 
centric part of the action plate, and the action 
block remains steady. The spring 48 and the 
heel of the lever, acting on the trigger comb, drives 
it from light to left. 2. As the movement con- 
tinues, the action lever acts on the locking bolt 
plate, and withdraws the bolts 36, leaving the action 
block free. 3. At the moment these bolts are 
withdrawn the friction roller 51 engages in the 
straight part of the action plate, and the action 
block begins to move back, drawing with it the 
breech plugs, which extract the cartridge cases. 4. 
When the breech plugs are clear the friction roller 
on the action block bears against the forked arm 
41, and so pushes the carrier to the left. At the 
same time the cocking cam begins to press against 
the tooth of the trigger comb, carrying the latter 
to the right. The empty cartridge cases fall to 
the ground and are replaced by filled ones. The 
tenons of the hammers pass behind the teeth of the 
trigger comb, which is driven to the left by the 
spring 48, or hy the cocking cam, as the action 
block moves forwards. 

The handle moves forward with the following 
effects: 1. The friction roller 51 on the action 
lever acts on the director, and moves the action- 
block to the front. The action block, pressing 
against the fork 41 drives the carrier to the right, 
thus placing the cartridges in line with the barrels. 
2. The action-block advances to the front and the 
spiral springs are compressed by the hammers, 
which are kept back by the trigger comb. The 
plungers push the cartridges into the barrels. 3. 
When the cartridges are quite home, the action- 
block stops, and the stud on the action lever causes 
the closing cam to drive the bolts 36 into the 
holes in the gun frame, so that the breech closing 
is complete. 4. The action lever now begins to 
carry the trigger comb to the right. Each hammer 
is released in turn from the tooth which retains it, 
and the striker pertaining to it is driven forward 
in consequence. 

The action of the drill stop is this: The hand 
lever is brought up by it before it has completed 
the back stroke, so that the hammers cannot pass 
behind the trigger comb. Thus, the gun is not 
full cocked, because the springs are not compressed 
when the action-block moves forward. 

The gun is sighted up to 1800 yards, and the 
sight is so fitted that it can be moved up and down 
by means of a rack and pinion. 

(To be continued), 


PRIVATE BILLS FOR SESSION 1883.* 

TuE undertaking to be authorised by the Cardiff 
and Monmouthshire Valleys Bill is to comprise 
five railways, the first of which is to commence by 
a junction with a railway authorised by the Bute 
Docks (Cardiff) Act, 1882, and join the Western 
Valleys branch of the Monmouthshire Railway at 
Risca. No. 2 is wholly in the parish of Roath, and 
connects No. 1 with the Great Western line. No. 3 
is at Machen, and joins No. 1 to the Brecon and 
Merthyr Tydfil. No. 4 is to commence at the 
same point as No. 3, and terminate by a junction 
with the Merthyr Tydfil at Bassaleg; and No. 5 
joins No. 1 to the Sirhowy line of the London and 
North-Western Company at Machen. Working 
agreements with the Brecon and Merthyr Tydfil 
Junction, the Great Western, the London and 
North-Western, the Midland Taff Vale and 
Rhymney Companies, and running powers over 
parts of the Sirhowy, the Marquis of Bute’s Dock 
Railways at Cardiff, Great Western, Penarth, 
Brecon, and Merthyr Tydfil Junctions, and the 
Western Valleys branch of the Monmouthshire 
railways are also to be provided for. 

The West of England and South Wales proposal 
is to comprise five railways, No. 1 being from the 
Swindon and Cheltenham Extension, now in course 
of construction at Liddington, to the Nailsworth 
branch of the Midland at Minchinhampton ; No. 2 
isaspur at Siddington to another point on the 
Swindon and Cheltenham; No. 3 is from the 
Severn and Wye and Severn Bridge Railway at 











~ * See also pp. 15 and 27 ante, and pp. 549, 577, 587, and 
613 of our last volume. 








Lydney to the Brecon and Merthyr Tydvil at 
Graig; No. 4 connects No. 3 with the Great 
Western, Coleford, Monmouth, Usk, and Ponty- 
pool line at Usk ; and No. 5 joins it tothe Western 
Valleys Railway at Rogerstown. Running powers 
over parts of eight railways and working agree- 
ments with ten separate companies are among the 
other provisions of the Bill. 

Derby, Ashbourne, and Dovedale Railway is pro- 
posed to be in three sections; the first being from 
the Derby and Burton Extension of the Great 
Northern Company at Radbourne to an open point 
in Ashbourne; the second continues the line to 
Thorpe, near a bridge across the River Dove ; and 
the third is a branch from the Derby and Burton 
Extension at Mickleover to No. 1 at Radbourne. 
Running powers over parts of the Derby and 
Burton Extension, Midland and North Stafford 
lines, and working agreements with those com- 
panies, are also provided for. The most conspi- 
cuous feature of the project is, in our opinion, the 
interesting country through which it passes, but 
the question as to how far lovers of truly pictu- 
resque scenery appreciate its beauties from a railway 
carriage is a matter more in their line than ours. 

The promoters of the ‘‘ Ennerdale Railway ” 
seem to have varied their starting-point of last year, 
and propose to begin the line now applied for by a 
junction with the Whitehaven, Cleator, and Egre- 
mont Railway at Arleedon, terminating as before at 
the easterly end of Lake Ennerdale, and desire 
that the London and North-Western and Fur- 
ness Companies, or either of them should work 
the railway. 

The observation imputed to Napoleon I. that 
the British army was incapable of understanding 
when it was beaten seems to be equally applicable 
to the promoters of the Birmingham, Cannock 
Chase, and Walsall Railway, for notwithstand- 
ing previous experiences, they are apparently 
determined to stand the hazard of the die again 
next session; the works to be authorised are 
pretty much the same as those of last year, viz., 
(1) a main line from the Great Western, Birming- 
ham, Wolverhampton, and Dudley Railway, at 
Birmingham, to a junction with the North Statford- 
shire Pottery line at Stowe, with offshoots to 
(2) another point at Birmingham, (3) the Mid- 
land at Rushall, (4) the Cannock Chase and Wol- 
verhampton at Lichfield, (5) the Cannock Mineral 
branch of the London and North-Western at Hed- 
nesford Station, but we are not certain whether 
6 and 7, which are to form connexions between 
two railways belonging to the Cannock and 
Rugeley Colliery Company, Limited, are not new 
works. Running powers over parts of the Great 
Western, Midland, Cannock Chase and Wolver- 
hampton, Cannock and Rugeley Colliery, London 
and North-Western, North Staffordshire, and 
Stafford and Uttoxeterrailways are also included, and 
working agreements are offered to several of those 
companies and to the Great Northern Company. 

The Midland, Birmingham, Wolverhampton, and 
Milford Junction Railway is a stupendous under- 
taking if the quantity of space requisite to describe 
its purposes be a criterion. The project is to consist 
of a main line and five branches; the line com- 
mences by a junction with the Shrewsbury and 
Hereford at Stokesay, and terminates by joining 
the Wolverhampton and Walsall branch of the 
Midland at Willenhall Market-place Station. The 
first branch connects the main line with the Cen- 
tral Wales Railway at Stoksay ; the second does 
the same with the Bishop’s Castle Railway at 
Wistanston ; the third joins it to the Stour Valley 
Railway at Wolverhampton; the fourth to the 
same line at Sedgeley ; and the fifth forms a con- 
nexion with the London and North-Western at 
Willinghall. The parishes to be passed through 
or near occupy nearly half a column of the Gazette, 
and the running powers to be applied for fill close 
upon a whole one ; but no provision as to working 
agreements with any of the companies owning 
the lines to be used appears to have been considered 
necessary. 

After dodging about among the purposes which 
are to be effected by first separating a railway into 
several sections and then joining them together 
again by interjunctions of their respective numbers, 
it is pleasant to light upon such a scheme as the 
proposed ‘‘Ilkstone and Alfreton Railway,” 
which is capable of being compressed into a single 
work commencing at Ilkstone by a junction with 
the Derby and Stafford line of the Great Northern 
Company, passing through several villages in the 
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county of Derby, and terminating at an open point 
near the town of Alfreton. The Bill is also to 
authorise working agreements with the Great 
Northern Company. 

The works to be provided for by the Blackpool 
Railway Bill comprise four railways and a road 
diversion. The railway portion of the scheme 
begins at an open point in Blackpool, and adopts 
the pugilistic principle of one down another come 
on throughout the four sections, and ends by a 
junction with the West Lancashire at Longton in 
the parish of Penwortham. The road diversion in- 
volves no point of interest. The Bill is to authorise 
agreements with the mayor and burgesses of Black- 
pooland other road authorities as to construction, 
&ec., also with the Ribble Navigation Company with 
reference to crossing that river, and with the Man- 
chester, Shefltield, and Lincolnshire and the West 
Lancashire Companies as to construction, working, 
&e., together with running powers over part of the 
West Lancashire Railway. 

Braithwaite and Buttermere Railway is to com- 
mence at the Braithwaite Station of the Cocker- 
mouth, Keswick, and Penrith, pass through several 
villages in Cumberland, and terminate near the 
wagon weigh-bridge of the Buttermere Green Slate 
Company, Limited. The works involve interfer- 
ence with commonable lands, and the notice reads 
as though powers are to be acquired over upwards 
of 40,000 acres of that commodity, the actual 
quantity to be taken being omitted. The Bill is 
to contain special provision as to the gauge and 
construction of the intended railway, and working 
agreements with the Cockermouth, the London 
and North-Western, and North-Eastern Com- 
panies are also to be included. 

The Leeds, Church Fenton, and Hull Junction 
line is tv commence at an open point in Leeds, pass 
through or near to about seventeen parishes in the 
West Riding of York, and terminate by a junction 
with the authorised Church Fenton, Cawood, and 
Wiston Railway at Church Fenton. The Bill is to 
confer running powers over the Cawood and Wiston 
line, with the use of the stations connected therewith, 
and is to authorise working agreements with that 
company, and the Hull, Barnsley, &c., Company. 
Here is a railway in embryo, and two in incuba- 
tion, discussing harmonious proceedings. The idea 
is suggestive to the initiated mind of the chorus of 
witches in Macbeth—‘‘ When shall we three 
meet again.” 

Richmond and Hawes Junction is to consist of 
three railways in the North Riding of York. The 
first being from an open terminus at Richmond to 
another at Hawes, in the parish of Aysgarth, while 
the second and third form junctions between No. 1 
and two points on the Hawes branch of the Midland 
Company near Hawes Junction Station. The Bill 
is to confer running powers into Hawes Junction 
Station, and authorise working agreements with 
the Midland Company. 

The objects to be sanctioned by the East and 
West Yorkshire Union Bill seem pretty much the 
same, even if the works differ from those com- 
prised in the Bill under the same title which passed 
the House of Commons last session, and include 
the construction of nine separate railways, although 
through an ingenious but possibly necessary mode 
of numbering they only reach 5a in the notice. 
No. 1 starts from an independent point adjacent to 
the Great Northern Railway at East Ardsley, and 
ends near Fleet Bridge, over the Aire and Calder 
Navigation ; Nos. 1a and 1p join No. 1 to the up 
and down lines of the Great Northern at its com- 
mencement; No. 2 carries the portions of the 
scheme Nos. 1 and 4 to a junction with the autho- 
rised Hull and Barnsley line in the parish of Drax ; 
No. 3 connects No. 1 with the sidings of the Loft- 
house Colliery at Wakefield. 

Nos. 4 and 4a form connexions between Nos. 2 
and 4 and the Midland Railway at Rothwell, and 
Nos. 5 and 5a continue No. 1 to an open point 
at Leeds. Running powers are applied for over so 
much of the Hull and Barnsley as lies between the 
point of junction of No, 2and Drax Station, together 
with the use of that station, and working agree- 
ments with the Hull and Barnsley, Midland, Great 
Northern, and Church Fenton, Cawood and 
Wiston ‘Companies, also form part of the appli- 
cation. 

‘¢ Goole, Epworth, and Owston Undertaking,” is 
to be effected by six separate railways. No. 1 com- 
mences atanindependent pointin Goole, near where 
the Dutch river enters the Ouse, passes through 
parishes in the West Riding of York, and counties 





of Lincoln and Nottingham, and terminates by a 
junction with the Bawtry and Trent Railway 
of last session, in the township of West Stock- 
wirth, and parish of Misterton. No. 2 is a 
branch from No. 1 at Goole to a point on the Hull 
and Doncaster branch of the North-Eastern, at 


Armen. No. 3 joins Nos. 1 and 2 together at 
Goole. Nos. 4 and 5 form a connexion with the 


Manchester, Sheflield, and Lincolnshire, near a 
level crossing at Crowle; and No. 6 joins No. 1 to 
the Great Northern and Great Eastern joint rail- 
way from Doncaster to Gainsborough. The Bill 
is to authorise running powers over parts of Bawtry 


and Trent, and Doncaster and Gainsborough lines | 
and working agreements with the Sheftield, Great | 


Northern, Great Eastern, and Bawtry and Trent 
Companies. 

The Hull and Lincoln appears to be the largest 
scheme applying for incorporation next session, 
and is divided into fifteen sections, the first of 
which commences at Kirk Ella in the East Riding 
of York by a junction with the Hull and Barnsley, 
and terminates at Hookston in the parts of Lindsey, 
while No. 2 continues the line to an open point in 
the city of Lincoln. 





THE HEAT-REGENERATIVE SYSTEM OF 
FIRING GAS RETORTS. 

THE system of heat regeneration in the firing of gas 
retorts, in accordance with the principle which Dr. 
C. W. Siemens has worked out in such a variety of 
ways in the industrial arts, has lately been applied 
with very marked success at the Dalmarnock Station 
of the Glasgow Corporation Gas Works. Notwith- 
standing the fact that a period of about twenty years 
has elapsed since Dr. Siemens successfully adapted his 
system to the firing of retorts at the Paris Gas Works, 
it seems to have made but little progress up to the 
present time ; for what reasons it is perhaps difficult to 
explain. It is certain, however, that so-called regene- 
rator furnaces of various forms have from time to time 
been brought into use at gas works for the purpose in 
question both on the Continent and in this country ; 
and in recent years the subject has received much 
attention from gas engineers, the general opinion 
eventually being that the adoption of such a system of 
working would be certain to result in so great an 
amount of econony as to put gas as an illuminating 
agent on a more secure footing to compete successfully 
with its modern and somewhat aggressive rival the 
electric light. Of course, it is now admitted that the 
mode of adopting the heat-regenerative principle at 


No. 3 is a spur from No. 1 to| the Paris Gas Works was attended with a degree of 


the Manchester, Sheftield, and Lincoln at Wrawby ; | complexity in the structural arrangements that was so 
No. 4 is from No. 1 to an open point in the parish | great and so expensive as to place it practically beyond 


of Newington or North Ferriby in Hull; No. 
joins Nos. 1 and 4 together at Hessle in Hull ; Nos. 6 
and 7are in Hessle parish, and join No. 4 to the 
Hulland Selby line of the North-Eastern Company 
at two points; No. 8 joins No. 1 to the Barton- 
upon-Humber branch of the Sheftield Company at 
its termination ; No. 9connects No. 1 with No. 8 in 
the parishes of St. Mary and St. Peter Barton-upon- 
Humber; No. 10, wholly in Appleby in the parts 
of Lindsey, joins No.2 to the Trent, Ancholme, 
and Grimsby branch of the Sheffield Com- 
pany; No. 11, wholly in Skellingthorpe, joins No. 2 
to the loop line from Gainsborough to Lincoln ; 
No. 12is from No. 2 at Skellingthorpe to a junction 
with Railway D under the Great Northern and 
Great Eastern Act, 1879, at Boultham ; No. 13 and 
14 wholly in Boultham, join No. 2 to the Lincoln 
and Newark branch of the Midland Company at 


5 | the reach of gas companies and gas corporations gene- 


rally, when the expense as well as the scientific beauty 
and practical efficiency of the new mode of applying 
and utilising heat had to be considered. Fortunately, 
however, Dr. Siemens was enabled two or three years 


| ago to demonstrate that there was no such thing as 





two points ; and No. 15 is in the city of Lincoln, 
and connects the before-mentioned Railway D with 
the Lincoln and Honnington branch of the Great 
Northern Company. The Bill is to include running 
powers over parts of the Hull and Barnsley, with 





the use of their several stations at Hull, together 
with their railways and tramways along the quays | 
or docks there, also over parts of the North-Eastern, | 
with the use of their terminal stations at Hull, | 
together with the tramways along the docks at| 
Hull belonging to the Hull Dock Company. Work- | 
ing agreements with the Hull and Barnsley, Great 
Northern, Great Eastern, Midland, North-Eastern, 
Sheftield Railway Companies, and the Hull Dock 
Company, are also provided for. 

The Bill advertised under the title of ‘‘ Billinghay | 
and Metheringham Light Railway” may be regarded | 
as a confession of utter hopelessness as to inducing 
an established company to supply the wants of the 
district to be traversed, and the consequent determi- 
nation on the part of the inhabitants to take that 
work into their own hands. The railway to be 
authorised commences at an open point in Billing- 
hay in the parts of Kesteven and county of Lincoln, 
passes through or near to Walcot, Timberland, 
Thorpe, Tilney, Martin, Linwood, and Blankney, 
and terminates in Mertheringham, near a bridge 
over the Great Northern and Great Eastern joint 
railway. 

The works comprised in the Bill headed ‘‘ Glas- 
gow and North-Western Railway” are all in Scot- 
land ; they comprise five separate railway working 
agreements with seven existing companies, and 
running powers over twelve lines or portions of 
lines, some of which are probably over the border, 
and account for the notice being inserted in the 
London Gazette, and mentioned here. 

This enables us to pass away from the Bills in- 
corporating railway companies, in leaving which all 
we desire to attract attention to is the stalwart pro- 
portions of most of the lines projected together with 
the somewhat familiar but none the less devious 
system of polygamist courtship carried on under the 
guise of working agreements which pervades where 
possible the entire number of applications. 








Tue Exectric Licht In New ZEALAND.—A company 
has been formed for the purpose of lighting Christchurch, 
New Zealand by electricity. The capital proposed is 
25,0007. in shares of J/. each. 





‘* finality” in that department of invention which he 
had made almost exclusively his own. About the 
time mentioned he placed his most advanced views 
on gas producers and on the regeneration and utili 
sation of heat before the world, and within that period 
a most decided step in advance has been made, the 
structural arrangements now required for gas pro- 
ducers and regenerator furnaces having been im- 
mensely simplified and cheapened, while their practical 
utility has in no way been interfered with. 

Scarcely had Dr. Siemens announced his new form of 
gas producer and regenerator than communication was 
opened with him by Mr. W.Foulis, the general manager 
to the Glasgow Corporation Gas Trust, with the view 
of entering into arrangements for its adoption on an 
experimental scale at one of the stations under his 
charge. Encouraged by the hearty co-operation of the 
Gas Committee, two or three of whose members were 
well-known engineers, Mr. Foulis very soon came to an 
understanding with Dr. Siemens to have the regenera- 
tive system put to a thorough test at the Dalmarnock 
Gas Works, situated in the extreme east end of the city, 
and the largest establishment of the kind in Scotland, 
the total number of retorts erected being about 750. 
The system in its most recent shape was applied to 
four ovens, each of which had seven retorts, but which 
number has since been increased to eight, owing to the 
space occupied by the furnace in the ordinary settings 
being rendered available for an additional retort in the 
new or ‘‘Siemens” setting. For each oven or chamber 
of eight retorts there was erected a separate gas- 
producer, so that even one set of eight retorts might 
alone be used if thought necessary. 

In Figs. 1 and 2 of our illustrations on the next 
page, the general arrangement and the relationship 
of the gas producer, the regenerators, and the retorts 
to each other is clearly shown. It was a sort of 
sine qué non of the new method of firing the retorts 
that the producer should be in as close proxi- 
mity as possible to the place where the gaseous 
fuel was to be used, and it was concluded that the 
most convenient situation would be immediately in 
front of its own set of eight retorts, and with its top 
on a level with the working floor of the retort house. 
To place it in such a position meant a good deal of 
excavation, which was also required, however, for the 
regenerator flues. The excavation was carried down 
to a depth of 10 ft. below the level of the retort-house 
floor, and as a matter of course the operation of under- 
pinning had to be resorted to for the purpose of carry- 
ing down the foundations of the division walls, which, 
together with the main arches and the hydraulic main, 
were in no way otherwise disturbed. As in most new 
inventions, a good deal of difficulty was experienced 
at first in connexion with these gas producers and 
heat-regenerator furnaces ; but by dint of application 
and by the adoption of modifications made here and 
there in the arrangements from time to time, as also 
by a determination not to be beaten, although often 
disheartened, Mr. Foulis was ultimately rewarded 
with complete success, the new system of firing being 
made so simple that there was scarcely any possibility 
of failure likely to arise in ordinary practice if it was 
superintended with but a moderate amount of care. 

The results which were obtained in course of time 
with four ovens, or a total of 32 retorts, were so exceed- 
ingly promising that it was forthwith resolved to 
extend the new mode of firing to the whole of a double 
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bench of twelve ovens, now containing 96 retorts ; and 
all the improvements which had suggested themselves 
during the working experiments with the four ovens 
were adopted from the first in the reconstruction of the 
remaining eight ovens in the bench. 
the regenerator system has been applied to other 
22 ovens, or 176 additional retorts, being the whole of 


one of the main divisions of the retort-house; and | 
during the very depth of the present winter, when | 
the demand for gas was at its greatest height, all the | 
retorts of the converted or ‘‘Siemens ” settings, amount- | 


ing to 272, were in full working activity, in which 
condition they still remain. 


will extend to the ovens of seven retorts each, giving 
in this case eighty gas-fired retorts; and to twenty 
ovens of five retorts each, which will become sixteen 
ovens, each having eight retorts, making 128 retorts in 


this division, and the total being 208 retorts in place of | 


170 in the same amount of space. It is contidently 


anticipated, therefore, that by the month of August of | 


the present year 480 full-sized retorts will be available 
for working out the new method at the Dalmarnock Gas 
Works. 
inspired in the minds of the members of the Glasgow 
Corporation Gas Committee and their engineer regard- 
ing the actualities and possibilities of the Siemens 


system of firing gas retorts, in its most improved state, | 
is such that arrangements are being made for starting | 
shortly to apply it throughout at the Dawsholm Sta- | 


tion, which is situated in the suburban burgh’ of 
Maryhill, and some four or five miles distant from the 
Dalmarnock Works in a north-western direction. The 
station just named, which is also a very large one, 
will probably require two years for its conversion. 


We shall now give some account of the structural | 
arrangements adopted for producing cheap gaseous fuel, | 


and for turning that fuel to the greatest advantage in 


firing the retorts for the purpose of carbonising the | 


cannel coal used as the source of the gas. 

The gas producer, which is represented in vertical 
section in Fig. 2, is a cylinder of brickwork enclosed in 
a casing of malleable iron. It is 7 ft. 6in. deep, and 
3 ft. in diameter, which becomes reduced to 20 in. 
above, where it is closed by means of a cast-iron lid, 
which is continuous with the floor of the retort-house. 
There are no firebars at the bottom, so that the fuel 
rests on a floor of firebrick. At the bottom of the 
walls of the producer there are several holes about 1 ft. 
in length by 6 in. in height. 
ings any clinker that may form and the ashes of the 
spent fuel can readily be withdrawn. They also allow 
ot the admission of air to maintain the combustion in 
the lower portion of the mass of fuel; and at each 
opening there is a malleable iron tube for delivering a 
jet of steam direct from a steam boiler. We shall 


subsequently explain the functions performed by the 
steam. 

The fuel employed is the coke or char resulting from 
cannel coal when it has yielded up its hydro-carbons 








It is intended to make | 
another very considerable extension of the heat-re- | 
generative system of firing during tl 2 ensuing spring | 
and summer, The reconstruction of the present year | 


Furthermore, the confidence which has been | 


By means of these open- | 
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and other gases during the process of carbonisation in 
the gas retorts. Being entirely made from Scotch 


a large percentage of mineral matter or ash _ rela- 
tively to its: fixed carbon. The retorts are worked 


with three-hour charges, but the producer is only | 
For each set of eight | 
retorts the charge of raw cannel is about 18 cwt., and | 
| scarcely necessary for the stokers to go down below to 


charged once in every six hours. 


it is found in practice that the coke drawn from five 
of the retorts is quite sufficient to fill up the producer 
to the top. Formerly a set of seven retorts fired in 
| the ordinary way from a furnace underneath, required 
| from 60 to 75 per cent. of the coke made, but now, 


been reduced to about 30 per cent., or less than one- 
half of what it formerly was. Before the retorts are 
drawn the lid is removed from the top of the producer, 
and any fuel still remaining unconsumed is touched up 





GAS RETORTS WITH REGENERATIVE FURNACES; GLASGOW CORPORATION GAS WORKS. 


Fig. 2. 


cannel the coke is very poor in quality, as it contains | 


with eight retorts in each oven, the quantity has | 


ascent through the coke in the producer, a quantity of 
it passes into the furnace along with the carbonic oxide, 
the efficiency of which is diminished in proportion as 
the former increases in quantity. Of course, also, the 
nitrogen associated with the oxygen in the air admitted 
to the gas generator passes on with the carbonic oxide 
gas, this nitrogen acting as a dilutant and being of 
course absolutely useless as a generator of heat. The 
steam which we previously spoke of serves two good 
purposes. In contact with incandescent coke it suffers 
decomposition, its oxygen uniting with some of the 
fixed carbon to form carbonic oxide, while the hydrogen 
which is set free passes onwards and mixes with the 
other gases to be subsequently consumed with them. 
The admission of the steam thus causes the absorption 
of heat in the gas generator where the decomposition 
takes place, this heat being again evolved on the subse- 
quent combustion of the hydrogen. Then, again, as the 
steam is delivered in amongst the coke in a jet, or a 
series of jets, it has the effect of almost entirely pre- 
venting any clinkering or slagging of the earthy and 
siliceous materials, which form such a large portion of 
the substance of the coke obtained from Scotch cannels, 
sometimes as much as from 15 to 20 percent. It is 


the bottom of the producers to remove the ash above 
once in every six hours. Referring to the composition 
of the gaseous fuel obtained from cannel coke in one of 
these gas producers, we give the following typical 
analysis on the authority of Dr. William Wallace, 
F.R.S.E., gas examiner, and one of the public analysts 


| for the city of Glasgow : 


a bit by way of levelling it on the surface, and as soon | 
as it has been filled up to the constricted portion a | 


| shovelful of soft luting is spread over the top of the 
coke, and the lid is faid upon it and driven home, 
thereby making a perfectly air-tight joint. The con- 
tents of the other three retorts, as also the contents of 
the whole of the retorts at each alternate drawing, are 
taken to the coke heap in the yard. We have already 
spoken of a charge of cannel as being about 18 cwt. 
for each set of eight retorts, but in connexion with 


| that matter we should mention that it was formerly 


about 13 cwt. per oven containing seven retorts, and 
that there is every prospect of it being increased with- 

| out increasing the length of time occupied in carbonis- 
ing the cannel of each charge. 

It may be worth while now to notice briefly what 
| takes place amongst the mass of coke in the gas pro- 
ducer. Theatmospheric air admitted at the several 
openings previously spoken of ascends through the 
lower layers of the incandescent coke, the carbon of 
| which burns to carbonic acid gas at the expense of 
| the oxygen of the air. Amongst the middle and upper 
| layers of the incandescent coke the carbonic acid gas 
| takes up a further quantity of the fixed carbon, and 
| becomes transformed into carbonic oxide gas 

(CO,+C=2 CO), which is an inflammable body, and 
possesses considerable calorific power. Unless the 
| carbonic acid gas is very completely ‘ baffled ” in its 
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By again referring to Fig. 2, it will be observed that 
an opening is provided for the passage of the gaseous 
matter as it is formed into the mass of brickwork, the 
upper half of which is occupied by the retorts of the 
setting and the lower by the regenerators. 

Before following the gas we may first direct atten- 
tion to the arrangements for dealing with it and with 
the air that has to be admitted for the combustion of 
so much of it as is of a combustible nature. It will be 
seen by reference to Fig. 1 that the oven proper is occu- 
pied by eight Q-shaped retorts. These are 9ft. long 
(set back to back) by 18in. by 13in., and they are 
placed on arches which are 8ft. 6in. wide. Under- 
neath the level of the retort oven there are two re- 
generators or regenerator chambers, which differ very 
materially in form from the regenerators formerly 
applied by Dr. Siemens to gas retort ovens, and which 
are still employed for high temperature furnaces, like 
those used for steel and glass melting. In the case of 
these latter the regenerators are on the alternating 
system—that is to say, a mass of brickwork is heated by 
the waste heat of the effluent gases, and, when that is 
made sufficiently hot, the currentof waste gases is turned 




















































ENGINEERING. 











Jan. 19, 1883.) 


TWENTY-TON STEAM CRANE AT NINE ELMS STATION. 
CONSTRUCTED BY MESSRS. ALEXANDER CHAPLIN AND CO., ENGINEERS, GLASGOW. 
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into a second mass of brickwork, while air is ad- 
mitted to pass through the brickwork already heated. 
The system thus briefly described entails a certain 
amount of attention on the part of the workmen 
in the altering of the valves or dampers to reverse the 
currents. The regenerator now adopted consists of an 
arrangement of six zig-zag flues, three on each side of 
the setting. These flues run the whole length of the 
setting. As indicated by the arrows pointing down- 
wards in Fig. 3, the waste gases on their way to 
the chimney stack pass to and fro through the side 
flues, thus giving up a large portion of their contained 
heat by the process of conduction or contact to the 
central flue through which the incoming air passes. 
The air necessary for combustion is first admitted 
into a large chamber in the centre, and then it is 
divided into two currents, which pass right and 
left into the central passages of the two regenera- 
tors. As the air flue is at a very bright heat for a con- 
siderable distance before the air leaves it, the tempera- 
ture of the air must be equally great, or nearly so, In 


its most improved form one of these heat regenerative 
furnaces provides an amount of heating surface extend- 
ing to 234 square ft., which is exposed to the air on its 
way to the combustion chamber. 

Passing from the producer through the flue provided 
for it, the gas enters the retort setting underneath the 
side retorts, where it meets the air coming from the 
regenerator. It enters the setting, not by a number of 
small openings, but by one large opening on each side, 
and meets the air entering also by a large opening, 
the effect of which is to avoid the localisation of in- 
tense heat, as all the retorts of the setting become 
enveloped in an intensely heating flame, due to 
the combustion of the carbonic oxide and hydrogen 

ases, 

There are various advantages attending this system 
of firing gas retorts. First of all, there is already a 
saving of fuel io the extent of one-half, and not un- 
likely there will soon be a further very decided in- 
crease in the saving of fuel to record, inasmuch as it 
has been experimentally determined within the past 





two or three weeks that, by increasing its diameter to 
3ft. 4in., one producer can be made to provide a 
sufficient amount of gaseous fuel to fire two sets of 
eight retorts. By the arrangement just hinted at the 
relative amount of fuel used will be still further re- 
duced. Then, again, an additional retort can well be 
placed in each oven, as it occupies the position of the 
fire in ordinary settings. In the third place, by the 
greater heat which is obtained, the charges can be 
more rapidly distilled ; or heavier charges can be car- 
bonised in a given space of time. When all the gains 
are put together the amount of coal carbonised is in- 
creased by about 40 per cent. over any specified time. 
Of course, in the new or regenerator settings there is 
much greater regularity of heat; and as the gaseous 
fuel is perfectly free from all solid matter, and 
burns without any trace of smoke, there is a total 
absence of deposit on the outside of the retorts. From 
these two circumstances combined it is but natural 
to expect that there should be greater durability of 
the retorts—which is really the case. Another ad- 
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vantage is that, as the fuel used in the furnaces is}Curle, and Co., who also built a steam yacht, the 
wholly gaseous, choking of the flues cannot by any | Jackmar, 301 tons and 80 horse-power (nominal), for 
possibility arise. It is the contident opinion of Mr. | the managing director Mr John Burns. Since Messrs. 
Foulis that the system in question can be applied with | G. and J. Burns started their coasting service, as far 
advantage to all sizes of gas works, and that it is} back as the year 1822, they have had built for their 
certainly well adapted for all works where the summer | various lines of steamers as many as 179 vessels of a 
consumption of gas is sufficiently large to give em-_ total of 214,000 tons, representing the value of five 
ployment to eight retorts. |and a quarter million pounds sterling, and being the 

As this is the first instance of the new form of gas | largest amount of shipping yet built to the orders of 
producer and regenerator having been adopted in any | one firm. Four steamers, of a total of 11,133. tons, 
gas works, a very great amount of scientific and prac- | were built last year by Messrs. Elder and Co. for the 
tical interest attaches to it. Many persons have visited | Stoomvaart Maatschappy Nederland, of Amsterdam, 
the Dalmarnock Gas Works during their reconstruc-| for their mail and passenger service between the 
tion, in order to see the system in operation, and doubt- | Netherlands and the Dutch East Indian colonies. 
less many more will go and do likewise when they learn | Since the year 1871, when that company began that trade 
of the numerous advantages which it possesses, and | with four steamers, there have been eleven other large 











which are likely to increase rather than diminish. 


TWENTY-TON JIB CRANE. 

WE illustrate on page 55 a 20-ton fixed steam jib 
crane, recently constructed by Messrs. Alexander 
Chaplin and Co., of London and Glasgow, for use at 
the Nine Elms coal wharf of the London and South- 
Western Railway, The crane is driven by a pair of 
engines having steam cylinders 8 in. in diameter by 
14 in. stroke, and link motion reversing gear. It is so 
arranged that it will turn entirely round in either 
direction at the same time that the load is being either 
raised or lowered by steam power, and it is fitted with a 
powerful foot-brake for lowering independently of the 
engines. The jib is built of wrought-iron plates and 
angles, and has a radius of 27 ft; it is held at an incli- 
nation of 45 deg. by two tie-rods. The chain is the 
best short-linked crane-chain, tested to full Admiralty 
proof strain, and fitted with gin block and hook ; it is 


vessels built to their order. Two very large steamers— 
the Werra and the Fulda, each of 5109 tons—were 
added last year to the already extensive fleet of the 
North German Lloyds, for their Bremen and New 
York mail service. The largest owners of steam 
shipping in Germany, the compauy just named, had 
no fewer than thirty large steamers built to their order 
at Greenock during the sixteen years ending in 1874; 
and nine years ago they got six other vessels from the 
Clyde of a total of 18,200 tons. Last year’s additions to 
the tleet were supplied by Messrs. John Elder and Co. 

The ‘*‘ Anchor” line of steamers owned by Messrs. 
Henderson Brothers, Glasgow, was increased by three 
new steamers last year, for their Clyde and East 
India service—Ischia, 3100 tons; Nubia, 3600 tons ; 
Karamania, 3200 tons. They were built by Messrs. 
| D. and W. Henderson and Co., and they made in all 
| sixty-four steamers built on the Clyde for the various 
| services managed by Messrs. Henderson Brothers. 





of sufficient length to reach 15 ft. below the level of |_1 the year 1871, and again in 1881, the Peninsular 
ie aehast The boiler is of the vertical dome class jand Oriental Steam Navigation Company were the 
with cross tubes in the firebox ; it has been tested | x ap cca patrons of a sage 
by hydraulic pressure to double the working steam | the shipping supplied to them being 18,300 tons anc 
MOK : : ‘ng. and boiler are carried | 18:00 tons, respectively, in those two years. Last 
ressure. The engines, gearing, and boiler are carrie¢ tenes Alas deal aioe a tak Mian OE eal 
by wrought-iron frames, arranged to revolve with the | 7) 4 ca were bey. Paid Mo nat GR 1 the 
jib around the central column. This is a solid forging | W1y) SW° Very Sprencie steamers, eee pee ak 

Ballarat and the Paramatta, each of 4752 tons, with 


1S in. in diameter, keyed at the ground level to the | 


upper soleplate, below which it is prolonged 10 ft. and 
stepped into a lower soleplate built into the foundation. 
Both soleplates are of cast iron, 10 ft. square, and 
strongly ribbed ; the upper has a boss for the central 
column, and the lower a footstep, while both have 
bosses for the holding-down bolts, which are 24 in, in 
diameter and connect the two soleplates to the foun- 
dation. 

During the past twenty years Messrs. Alexander 
Chaplin and Co. have from time to time supplied a 
large number of their portable locomotive and fixed 
steam and hand cranes to the London and South- 
Western Railway Company for their goods and coal 
stations at Nine Elms and along the line, and all of 
these are still working satisfactorily. 








CLYDE SHIPBUILDING AND MARINE 
ENGINEERING IN 1882. 
(Continued from page 36.) 

THE screw steam shipping launched during last year 
amounted to 289,762 tons, being an increase of about 
10,500 tons, as compared with the output of that kind 
of shipping in the preceding year, and about 216,700 
tons greater than the screw tonnage launched in the 
year 1877. Many interesting facts meet us when we 
carefully look into the details of the enormous quantity 
of screw tonnage launched in the past year. The 
greatest amount of screw steam shipping launched on 
the Clyde during 1882 for any single firm or company 
was that which was added to the ‘* Clan” line, owned 
by Messrs. Cayzer, Irvine, and Co., of Glasgow. That 
line of steamers only dates back to the year 1879, when 
it began with six steamers built on the Clyde and 
intended to trade between that river and the city of 
Bombay. In the year 1881 the firm bought five other 
steamers, and early in the past year tley took up the 
unoccupied route between the Clyde and Cape Town, 
while about the middle of the year they commenced a 
despatch to Calcutta. In order to occupy all those 
three routes with their fleet they added nine more 
vessels to it last year from Clyde shipbuilding yards, 
besides two others that were built for them at Leith by 
Messrs. Ramage and Ferguson. The nine Clyde-built 
vessels aggregated to 24,167 tons, ranging from 2433 
tons to 2926 tons. Four of them were built by Messrs. 
A. Stephen and Sons, Govan ; two each by Messrs. A. 
M‘Millan and Sons, Dumbarton, and Messrs. Napier, 
Shanks, and Bell, Yoker ; and one by Messrs. Scott and 
Co., Greenock. 

The two largest screw steamers launched in the 
course of the year 1882 were the Pavonia, 5600 tons 
and engines of 4600 horse-power (indicated), and 
the Aurania (steel), 7500 tons and engines of 10,500 
horse-power (indicated). They were both built for 
the Cunard Company by Messrs. James and George 
Thomson, Clydebank. For the same company there 
was also launched the Limpet, a vessel of 475 tons and 
engines of 97 horse-power (nominal), to run on one of 
the Irish routes. She was built by Messrs. Barclay, 


; engines of 4000 horse power (indicated). Starting in 
| the year 1873 with two steamers on the China coasting 
| trade, following up with two more three years after- 
| wards, and with four more in 1880, Messrs. John 
| Swire and Sons, London and China, made an addition 
| to their fleet last year of six other steamers—the fleet 
now numbering fourteen vessels, all built on the Clyde. 
Two of last year’s additions were vessels of 1260 tons 
each, and the other four were vessels of about 1736 
tons each. These six vessels were built by Messrs. 
Scott and Co., Greenock. Three steel screw steamers 
—the Golconda, 2150 tons ; the Nerbudda, 4000 tons ; 
and the Goorkha, 4104 tons—were added last year to 
the enormous fleet of the British Indian Steam Navi- 
gation Company, on whose account four small paddle 
steamers were also built, as previously mentioned. In 
all, 89 steamers, of 146,000 tons, and valued at three 
millions sterling, have left the Clyde for the Indian 
coasting trade conducted by that company. Messrs. A. 
and J. Inglis built the first-named of those threesteamers, 
and the other two were built by Messrs. William Denny 
and Brothers, Dumbarton. For the British India Asso- 
ciation—somewhat related to the company just named— 
there were built last year by Messrs. Inglis three steel 
screw steamers of a total of 9027 tons. The line was only 
commenced about three years ago, and during 1880 and 
1881 the Association had four steamers supplied from 
the Clyde. 

In the course of last year Messrs. Denny and 
Brothers supplied two steamers of 3057 tons each 
for the recently-formed Compagnie Nationale de 
Navigation of Marseilles; and to the saine owners 
Messrs. Inglis supplied one which was practically of 
the same size. No fewer than seven new steamers 
were launched last year by Messrs. Denny and Brothers 
for the Union Steamship Company of New Zealand. 
Two of them were very small vessels, one measures 
601 tons, and the other four range from 1786 tons up 
to 2003 tons. These vessels are chiefly intended for the 
New Zealand and Australian service in connexion with 
the steamers of the Peninsular and Oriental and Orient 
lines. All the seven vessels were built of mild steel. Two 
steamers of 3726 tons each were built last year by 
Messrs. Charles Connell and Co. for the Mississippi 
and Dominion Shipping Company of Liverpool, to ni 
between the Mersey and the Mississippi. Since the 
company started in 1870 they have had fifteen steamers 
supplied to them from the Clyde. Messrs. Alexander 
and Radcliffe, of the ‘* Hall” line of East Indian traders 
from Liverpool, had again two steamers added to their 
fleet last year—the Werneth Hall (steel), 4100 tons, 
and the Kirby Hall, 2800 tons, the former built by 
Messrs. Connell and Co, and the latter by the London 
and Glasgow Shipbuilding and Engineering Company. 

Between the years 1860 and 1880, Messrs. Fraissinet 
and Co., of Marseilles (already owning a fairly large 
fleet of French-built vessels), had six steamers built on 
the Clyde; and since the change took place in the French 
shipping laws they have patronised the Clyde still more 
largely. In the year 158] they had three additional 
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steamers supplied by Clyde builders, which were sup- 
plemented by three others built last year—the Balkan 
and Taurus, 1754 tons each, built by Messrs. M‘Millan 
and Sons, and the Liban, 2237 tons, built by Messrs, 
Napierand Sons. ‘The Kansas, 5276 tons, sister ship to 
the Missouri, built in 1881, was one of the largest vessels 
launched on the Clyde last year. She was built for 
the Warren line of traders between tlie Mersey and 
Southern States of America by Messrs. Connell and 
Co. For the Hamburg and New York mail service 
of the Hamburg American Steamship Company, there 
was built last year, by Messrs. James and George 
Thomson, the splendid steel screw steamer Hammonia, 
5000 tons, making a fleet of twenty-nine steamers all 
built on the Clyde since the year 1855. In the Stirling 
Castle, 4423 tons, a most important addition was made 
last year to the ‘‘ Castle” line of London and China 
steamer clippers owned by Messrs. Thomas Skinner 
and Co., of Glasgow and London. Messrs. Elder and 
Co. were the builders of this vessel, which has already 
made herself famous by her wonderful run home from 
China with a cargo of the first teas of the season. 
Amongst the other large screw steamers included in 
last year’s output we may briefly mention the follow- 
ing: City of Oxford, 3959 tons, built by Messrs. 
Barclay, Curle, and Co., for the Clyde and Calcutta 
service of Messrs. George Smith and Sons, Glasgow ; 
the Glenogle, 3749 tons, built by the London and 
Glasgow Shipbuilding Company for Messrs. M‘Gregor, 
Gow, and Co.’s ‘‘ Glen” line of China tea clippers ; the 
Isle de Panay, 3550 tons, built by Messrs. Scott and 
Co., for a Barcelona company. There were likewise 
various other steamers of considerable size-—between 
3000 and 2000 tons—launched during the past year 
for British or foreign or colonial owners. 

A good deal of steam dredging plant was turned out 
during the year 1882—in all, fourteen vessels, including 
dredgers and steam hopper barges, and amounting to 
5666 tons, being much above the average for a number 
of years. Messrs. Lobnitz and Co., Renfrew, built two 
hopper barges, each of 400 tons, with engines of 375 
horse power, for the Panama Canal Company. All the 
rest of the dredging plant was built by Messrs, William 
Simons and Co., London Works, Renfrew. It embraced 
the following : The Clyde, a screw dredger of 900 tons 
and 400 horse-power, and the Cloch, Toward, and 
Cumbrae, each 500 tons and 200 horse-power, and all 
for the Clyde Lighthouses Trustees; the Annding, a 
twin-screw hopper dredger of 700 tons and 300 horse- 
power, for the Chinese Government; the Forth, a 
twin-screw hopper dredger of 800 tons and 300 
horse-power, for Messrs. Lawson and Best, contractors, 
Glasgow and Grangemouth; the Neptune, a twin- 
screw dredger of 700 tons and 300 horse-power, for the 
Lancashire and Yorkshire Railway Company’s service 
at Fleetwood ; and the Alexandra, a twin-screw hopper 
dredger of 600 tons and 300 horse-power, for the Man- 
chester Sheffield, and Lincolnshire Railway Company's 
service at Grimsby. 

The sailing barges built during last year were rather 
under the average as to numbers—23, as against 55 in 
1881, 24 in 1880, and 20 in 1879—but they yielded a 
total tonnage quite up to the average, namely, 4321 
tons. Three of them were cargo flats of 51S tons each, 
for the Assam ‘Trading Company of Calcutta; and 
two others were barges of 353 tons each. 

Both sailing yachts and steam yachts were under the 
amount of tonnage built under each head during the 
past few years. Amongst the latter there were several 
of considerable size, and most luxuriously equipped 
and furnished ; and one or two of the latter have 
already proved themselves to be excellent racers at 
those regattas where they have competed. 

(To be continued). 


ELECTRIC LIGHTING NOTES. 

A CORRESPONDENT has written to a contemporary 
charging the Metropolitan Brush Company with want 
of candour in allowing a paragraph to appear in the 
Globe, to the effect that Willis’s Rooms were lighted 
by the Brush system. As the lights are of the incan- 
descent type, he argues that they must be produced 
by the Lane-Fox lamps, which do not form any part 
of the Brush system proper. It will probably be news 
both to the writer of the letter and the general public, 
to learn that the installation in question consists of a 
Siemens dynamo machine and 160 Swan lamps, al- 
though carried out by the Metropolitan Brush Com- 
pany. 





A conference is about to be held by the local autho- 
rities of the parishes of Shoreditch and Bethnal Green, 
and of the district of Hackney, for the purpose of 
securing concerted action with reference to the pro- 
visional order of the electric lighting companies. The 
district of Hackney has determined not to apply for 
an order, but is seeking to obtain the insertion of clauses 
in the companies’ orders that will protect the interests 
of the ratepayers. A suggestion is to be made tothe con- 
ference that a small central area, such as Shoreditch, 
shall be taken as a compulsory district with permissive 
powers over a wider space to resist the advances of 
private undertakers. 
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The extensive offices of the Orient Steam Shipping 
Company were some time ago fitted by the Electric 
Power Storage Company, with a gas engine, a Siemens 
dynamo machine, a number of Edison lamps, and aset of 
accumulators, and a contract was prepared, accqyding 
to which the Orient Company was to pay a rent for the 
whole at the rate of 3/. per lamp. The engine ran all 
day charging the batteries, but the lighting was 
unsatisfactory, due, probably, to local action in the 
batteries, and is now discontinued. 





During the past twelvemonths Mr. Raworth, Messrs. 
Siemens Brothers’ resident agent in Manchester, has 
effected installations of the electric light in the s.s. 
Arizona and Alaska, of the Guion line ; s.s. Normandie, 
of the Compagnie Transatlantique ; the s.s. Antonio 
Lopez, of the Spanish and Cuban line ; and s.s. Orient 
and Austral, of the Orient line. Of these the Nor- 
mandie is the most recent, and is not yet out of the 
hands of her builders, the Barrow Shipbuilding Com- 
pany. She has 400 Swan lights and 16 are lights, 
and is completely illuminated by electricity throughout, 
her equipment including side lights and head lights, 
engine and boiler room lights, steerage lights, and hold 
lights. The current for the incandescence lamps is 
generated by two Siemens compound shunt-wound 
dynamos, either of which is capable of feeding the whole 
ot the lamps by itself, and that for the are lights by an 
alternate current machine. The dynamos are driven 
by a coupled pair of 8 horse-power vertical engines by 
Messrs. Marshall and Co., of Gainsborough, and the 
alternate current machine by a 6 horse-power engine 
of the same makers. To guard still more fully against 
all possible chance of a stoppage of the light 60 accu- 
mulators are being placed on board, and will be kept 
constantly charged. The other vessels we have noticed 
from time to time ; the Arizona has 300 incandescence 
lights ; the Antonio Lopez, 70; the Orient, 160 incan- 
descence and 4 arc lamps ; and the Austral, 170 incan- 
descence and 4 are lamps. The fittings have been 
specially designed for use on shipboard. In the state 
rooms they are made sufficiently strong to bear the 
weight of a passenger if he clutch at them in a lurch 
of the vessel. Every exposed piece of metal is elec- 
trically connected to the skin of the ship, so as to 
be maintained at zero potential, and every piece that is 
above this potential is securely insulated. Entirely 
new patterns of keys, switches, and safety bridge have 
been designed upon distinct lines from the majority of 
those in use. It has been sought to avoid the methods 
of construction and attachment that are in vogue 
among makers of philosophical instruments, and to 
employ in their place such as are familiar to the 
rougher type of mechanics that are to be found on 
shipboard. Above all the arrangements have been 
contrived so that neither thought nor skill shall be 
needed by those who manipulate them, and so that they 
can be safely placed in the hand of the stewards and 
passengers. Even the generators and are lamps are 
entrusted to one of the ship’s engineers, and none of 
the installations we have mentioned are superintended 
by electricians. 

The s.s. City of Paris has been very unfortunate in 
the matter of electric lighting. 
fitted with a Siemens W, alternate current machine, 
an exciter, eight lamps, and an engine without 
a governor. Before she left the Mersey the engine 
ran away and severely damaged itself; it was re- 
placed by a second, also without a governor. Ere the 
vessel reached New York a second running away 
occurred, this time the machine being destroyed by 
the excessive speed. When the ship returned home a 
new generator was placed in position, and a small 
governor added to the engine, and things went better 
until the governor was allowed to get out of order. 
Then, one day, when an officer in conducting a party 
of visitors round the ship extinguished a light by way 
of experiment, the increased speed threw off the belt of 
the exciter machine. The resistance of the main ma- 
chine being thus suddenly relieved, the engine again ran 
away and destroyed another generator. Since then the 
vessel has been placed in the hands of Messrs. Siemens 

srothers to be fitted up according to their system. 
A powerful Pickering governor has been added to 
the engine, and rope driving has been instituted in 
place of transmission by straps. In the former arrange- 
ment both exciter and generator are actuated by bights 
of the same rope, consequently a broken splice affects 
both equally. 

An electric lighting plant for a cotton mill in one of 
the smaller American republics has just been supplied 
by Messrs. Siemens Brothers to a Manchester firm. 
It comprises seven are lamps, 236 Swan high resistance 
lamps, one dynamo machine (S D,), and one alternate 
current machine (W,). The whole has been so arranged 
that it can be put together on the spot by persons 
without electrical knowledge. The general system 
adopted for the incandescence lights follows that in 
vogue in gas lighting in cotton mills in this country. 


A channel will run lengthwise of the mill, replacing | t : 
the usual gas pipe, just below the beams, and ey ery few ! lamps round the house ; the other, the other tiers, the 


She was originally | 
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feet a pipe will depend from it carrying a lamp situated 
about 6 ft. 3 in. from the floor. The main conductor 
lies in the channel, and a branch is brought from it 
down the pipe to each lamp. ‘The parts of the channel 
and the pendants are clipped together so that the 
latter can be put on wherever required. The details 
of the installation have been designed by Messrs. 
Siemens Brothers’ agent in Manchester. 





A report has been submitted to the Committee of 
Works of the St. George, Hanover-square, vestry, on 
the terms under which the provisional orders of the 
3rush and Swan companies have been applied for. 
The general terms of the report were opposed to the 
schemes of the companies, and a recommendation was 
added that the applications should be opposed. Similar 
objections were raised against the applications of the 
Metropolitan Electric Light and Power Company, for 
the parishes of St. Mary Abbot, Kensington, St. 
Margaret’s, Westminster, and St. Martin-in-the-Fields, 
and it was determined to insist upon extensive modi- 
fications in the terms of the provisional orders to 
protect the interests of the parishioners, 





Mr. W. C. Glen and Mr. A. Gless have published 
a little book called ‘‘The Electric Lighting Act, 
1882, and the Acts Incorporated therewith, also 
the Rules of the Board of Trade, of October, 1882; 
with Introduction, Notes, and Index.” ‘lhe object 
of this book is to furnish those interested in public 
electric lighting with a knowledge of the legis- 
lative provisions laid down for their guidance. It 
comprises, in addition to the recent Act, part of the 
Gas Works Clauses Act, 1847; the Metropolis Manage- 
ment Act, 1855; the Tramways Act, 1870; the Gas 
Works Clauses Act, 1871; the Board of Trade Arbi- 
trations, &c., Act, 1874; the Public Health Act, 1875; 
the Local Loans Act, 1875; the Telegraph Act, 1878 ; 
and the rules of the Board of Trade (October, 1882). 
All these Acts are either partly incorporated with or 
are referred to in the Electric Lighting Act, and need 
to be consulted as aids to the interpretation of some of 
its clauses. Even with this help much must remain 
obscure until it is understood what line of action will 
be followed by the Board of Trade, who have power to 
make rules almost at their discretion. As an instance 
it may be cited that it cannot be determined from the 
Act whether more than one license or provisional 
order can be granted for the same area, and, if not, 
what considerations will guide the authorities in 
parcelling out a district among the various applicants. 
King’s-road, Chelsea, isa case in point ; seven different 


companies have applied for power to light it, and as | 


yet no one knows whether, subject to satisfactory 
guarantees, the Board of Trade is willing to divide it 
among them, or whether it will undertake the task of 
deciding which of the seven is best fitted to do the 
work. The editors of the book have added notes and 
cross references, where they seemed requisite or likely 
to be useful, and have given a copious index, so that 
the operation of one Act upon another may be easily 
followed. 

Our contemporary La Lumiére Electrique publishes 
an interesting letter from a correspondent, in which 
the lighting of the Alliser Theatre, Havana, Cuba, on 
the Edison system, is described. The number of lamps 
is 193, of which 182 are of one Carcel and 11 of two 
Carcels, or 9.5 and 19 candles. These have replaced 342 
gas-burners, an excessive number, rendered necessary 
by the inferior quality of the gas supplied; the 
difference of temperature within the theatre under 
the new and old conditions of lighting is 14 deg. Fahr. 
The lamps are arranged as follows : 

Lamps. 
Footlights  ... 533 os ... 22 of 1 Carcel 
Two frames for lighting the stage, 


each 10 lamps ~“ = see” = 
Two frames for lighting the stage, 

each 6 lamps ; os tee Deere 
Thirty-six brackets around the 

three galleries, each having two 

lamps ee we - eae > Pe Se 
Four brackets, each with four 

lamps on each side of the stage 16,,1  ,, 
Twenty-four lamps distributed 

over four corridors te xi; Sak es 
Six lamps on the landings Upon. ane 
Ten lamps in the boxes ... tis) eR “as 
Eight lamps in the vestibule Sate as 
Three lamps in front of the 

theatre... ae nee z Sun a 

Total ... 193 


Besides these there are some twenty 19-candle lamps 


for lighting the machine-room, which contains two | 


Edison generators, type No. 2, each able to feed 60 
lamps of two Carcels, or 120 of one Carcel each. They 
are driven by a 14-horse power engine. 
room is 120 ft. from the theatre and the hours of light- 
ing are from 6.30 p.m. to midnight. The lamps are 
grouped in two separate circuits, one lighting the 
facade, vestibule, boxes, corridors, and one tier of 





The machine- | 


| stage, footlights, and the four brackets at the stage 
| boxes. This arrangement was employed in order that 
'if an accident occurred to one of the generators the 
| house should not be left in darkness. The conductors 
| are taken from the machine-room across the street at 
| a height ofabout 39 ft. ; the diameter of these conductors 
is 5.5 millimetres. On entering the building the 
current is divided among a number of smaller con- 
| ductors of 3.40, 2.77, 2.11, and 1.24 millimetres in dia- 
meter, and through these to the lamps. From an 
| cmaalaiion extending over eight months it has been 
| found that the mean duration of each lamp exceeds 
800 hours. The cost of the installation did not exceed 
| 800/., and the daily expenses are as follows: 
Anthracite coal (200 kilos.) at 47 Francs. s. 
to 50 francs (2/.) per ton ase 9.5= 
Engineer a iss oi 
Fireman... 
Stores, oil, &c. 





The yearly expenses are shown below : 


Deterioration of plant 10 per cent. 2, 

Interest on capital 10 per cent... 

Renewal of lamps (average life, 800 
hours ; daily time of burning, five 
hours = 213 lamps renewed 2% 
times a year), 533 lamps at 3.5 
franes (2s. 9.d.) ... asia : 

Daily expenses, 265 days at 54.5 
franes (43s. 7.2d.) .. . 


1,865 74.6 


19,892 795.68 








25,757 1030.28 

The total number of Carcel hours being 445,300, the 
total cost per Carcel hour=.0578 france or .55d. The 
price charged by the Havana Gas Company is .0625 
franc, or about .61d. per Carcel hour, this gas being of 
a very low quality, and badly purified. There is thus 
a marked economy in the use of the incandescence 
'lamps. It is worth noting that the cost of this 
| installation was practically 100 francs, or 4/. per lamp. 
| The enormous wages paid to engineers and firemen, the 
high price of coal, and the charge of 10 per cent. as 
interest on capital, are all features of interest in the 
foregoing estimate. 








The following particulars of an English installation 
will form a very interesting comparison with the fore- 
going. Ina letter to the Times Mr. Octavius E. Coope 
gives some details of a plant laid down at his residence, 
| Berechurch Hall, three miles from Colchester. The 
| extent of the installation was 200 Swan lamps of 18 
| candle power, and the cost was as follows: 








£ «s 

Four dynamo machines 405 0 

| Engine, boiler, and belting 300 «6 

Counter shafting is 2 0 

Engine foundations, &c. 40 0 

3, and dynamo house 150 0 

220 Swan lamps ... as a2 55 OO 

Sockets, cables, switches, &c. 76 64 

Erection, laying wires, &c. ... pe 90 0 

Chandeliers, brackets, &c. .. ua 268 18 
Cuttingand making good walls, floors, 

&e. pot ~ ae ea is 60 #40 

1470 8 


This total i8 equivalent to nearly 7/. 8s. per lamp. The 
estimated cost for establishing gas at the same place 
was : 


BP le 
Machinery, building, and erection ... 740 «#20 
Gas main to house o we ie 7> 60 
Laying pipes in house ... aed aaa 200 +O 
Cutting and making good __... es 5 0 
Chandeliers, brackets, kc. . ae 268 18 





1333 18 
It may be fairly assumed that the total cost, including 
unforeseen expenses, would have been about the same 
as for the electric light plant. Mr. Coope gives the 
annual working expenses as follows, presuming that the 
lamps are worked for 1150 hours in the year : 


i * 
Coal at 20s. perton... =? 38 10 
Engine driver, 30s. per week... 78 (0 
Renewal of lamps (158 at 5s.)... oa 38. 5 
Depreciation 10 per cent. on ma- 
chinery ... ne we : af 74 #20 
Depreciation 5 per cent. on conductors 4 0 
Total 232 15 


To the above ought to be added 5 per cent. interest 
on the capital invested—73/. 10s.—bringing the total 
annual outlay to 306/. 5s. This, with 1150 hours in 
the year for each lamp, or 230,000 lamp-hours in all, 
brings the cost per lamp and per hour to .32d. 
Mr. Coope estimates that to obtain the same light 
| with gas at Berechurch Hall would cost 400/., which 
| would be equivalent to a price of about 6s. per 1000 ft., 
allowing that 6 ft. of gas per hour would give a 
light equal to 18 candles. This cost of manufacture 
appears high, but Mr. Coope apparently speaks from 
an actual experience of manufacturing gas on his 
premises. At all events the price is in excess of 





what is guarantee: by the manufacturers of such plant. 


EERING. 
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WE annex illustrations of a life raft, which received | 
the first prize at the recent Tyne:nouth Naval Exhi- 
bition. It consists, as will be seen, of two similar 
hulls or tubular chambers, connected by a horizontal 
platform P along their whole length, and joined at the 
ends, as shown in the plan, Fig. 1. Along the top and 
bottom of each chamber isa strip K, which serves either 
as a keel or gunwale, according to which half of the 
boat, which is reversible, is above water. The hulls 
are made of 13 B. W. G. steel plates, provided with 
water-tight bulkheads B, asshown. The deck is open, 
and for a ship’s boat is made of rope network, so 
that it can be launched without davits, and in any 
position, it being a matter of indifference which side 
comes uppermost in the sea. For special purposes, 
such as the Transport Service, the boat can be made 
to open in half, along the horizontal axis of the hulls, 
so as to form rafts for artillery or troops. As a life- 
boat, it was demonstrated during the Tynemouth 
Exhibition to; be extremely efficient, not only being 
safe in very heavy weather, but easily handled, and 
travelling fast through the water. The inventors are 
Mr. A. Timmis, of 17, Great George-street, West- 
minster, and Mr J. N. Hodgson, 19, Emmett-street, 
Poplar. 


TINKBEIN AND SCHAFFER’S SPEED 
INDICATOR. 

WE annex engravings of Tinkbein and Schaffer’s 
speed indicator, Figs. 1 and 2 showing the indicator as 
applied to locomotives on the Imperial Railway at 
Saabriichen, and Figs. 3 and 4 representing the instru- 
ment itself. This latter consists, as will be seen, of a 
shaft driven from one of the axles of the engine, this 
shaft carrying a centrifugal governor which, as the 
speeds increases or diminishes, shifts a sliding sleeve 
along the shaft. 

The sleeve just mentioned is connected by a lever and 
rod to a marking point which bears on a revolving disc 
of metallic paper, this disc being driven by clockwork, 
so that it revolves once in six hours. The disc is divided 
by radial lines into spaces representing hours and 
minutes, and the distances from the centre at which any 
one of these radial lines is intersected by the line drawn 
by the marking indicates the speed at the time to which 
the radial line corresponds. 

From Figs. 1 and 2 it will be seen that the driving 
pulley E, from which a belt is led off to the pulley on 
the recorder, is carried by a shaft mounted in a bracket 
A, fixed beneath the footplate, the shaft just named 
carrying also an arm B which engages with a sliding 
block mounted on a stud C fixed on the crank pin of 
the trailing wheel D. By this arrangement the belt is 
prevented from being affected by the rise and fall of 
the engine on the springs. The speed indicator we 
have been describing is being introduced in this country 
by Messrs. Schaffer and Budenberg, of Manchester. 





LonpoNn SANITARY PROTECTION ASSOCIATION.—We are 
informed that the books of this Association, which have 
just been made up for 1882, show a total number of 
members at the end of that year of 540, and a total 
income for the year of 11647. This has enabled the Asso- 
ciation to pay off all salaries which were outstanding, and 
to enter upon the new year with a balance at their 
bankers, and an increased staff of competent young en- 
gineers engaged at adequate salaries. In a_lecture, 
delivered before the Society of Arts on the 17th January, 
Mr. Burton, the chief inspecting engineer to the asso- 
ciation, gave some account of their work. He stated 
that, in the two years during which the Association has 
been in existence, he and his assistants had inspected 523 


houses. In twenty-nine of these they had found the drains | 
entirely stopped up, and having no communication at all | 


with the sewer, all the foul matter sent down the sinks 
and soil-pipes being simply deposited under the basement 
of the house. In 166 houses they found the soil-pipes 
leaky, allowing sewer gas and, in many cases, liquid 
sewage to escape into the house. In 194 houses the 
overflow pipes of the cisterns were led direct into the 
drains or soil pipes, thus allowing sewer gas to pass up 
them and contaminate the water in the cisterns, as well 
as pass freely into the houses. In 357 houses, or about | 
three-fourths of those examined, the waste-pipes from 
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sinks and baths were found to be connected directly with | 
the drains, allowing the sewer gas to pass up them, 
instead of being led outside the house, and made to dis- 
charge over trapped gullies in the open air, so that | 
nothing could pass up them except air. Mr. Burton then | 
went on to show how the engineers examined houses, ' 
explaining the ‘‘ peppermint test,” and the ‘‘ smoke test,” 
and showing the method of applying each. 


STEEL RAILS IN FRANCE.—Contracts for 98,352 tons of 
steel rails for the French State Railways have been divided 


| among the principal French steel works. Four of the 


companies have received orders for upwards of 20,000 tons 
each, viz., the Steel Works Company of France, 35,532 
tons; the Terre Noire Company, 28,307 tons; the Creusot 
Company, 26,484 tons; and the Langwy Steel Works 
Company, 20,379 tons. 
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In all ring armatures the number of turns of wire 
that can be applied is determined by the inner circum- 
ference of the ring, and there is, consequently, vacant 
space at the periphery equal to the difference between 


the inner and outer circumferences. In machines of the 
Gramme type this does not amount to much, but with 
armatures whose radial width is considerable in rela- 
tion to their width measured parallel to the axis, the 
difficulty becomes serious, and has hitherto been a bar 
to their use. Mr. Crompton has lately devised a 
method of winding, which he calls step winding, 
whereby this waste of space is avoided, and the whole 
of both faces of the ring or disc are covered with wire 
as well the inner and outer circumferences. The 
method is as follows: The dise is divided into seg- 
ments equal in number to the intended separate coils, 
and these segments are wound with as many equal and 
parallel turns of wire as the length of the inner cir- 
cumferential are will admit of ; the winding is then 


continued through a series of holes pierced through | 


the disc, or steps cut in the segment in such manner 
and order that each successive turn of wire, or groups 
of turns of wire, is rather shorter than the one pre- 
ceding it. In this manner the otherwise unoccupied 
triangles are filled up with winding in a series of turns, 
or groups of turns, arranged stepwise, so that the whole 
of the wedge-shaped segments are completely covered. 

Figs. 1 and 2 illustrate one method of carrying out 
the invention. In this the winding of one of the seg- 






ments is commenced at the oblong hole a, aud is con- | 
tinued, as above described, until the hole a is filled | 


with wire. After this the winding is continued 
through the holes ¢, ¢y ¢3, until the full length of the 
outer bounding are of the segment is filled. The next 
segment is then commenced at the hole b, and the 
winding continued all the way round in a similar 
manner, each section heing formed of as many layers 


| Works, Leith, N.B. 
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as may be convenient. Figs 3 and 4 show another 
method of winding applicable to a dise core built up of 
segments. Each section is of malleable cast iron or 
other magnetisable material, and is formed stepwise 
along one edge, as indicated at a. The segments are | 
secured together in pairs in such manner that they 
form a rigid compound segment capable of withstanding 
the tangential strain caused by the rotation of the disc. 
By this arrangement the respective segments can be | 
wound separately and built up into the disc, and, if 
necessary, be subsequently removed and replaced 
without disturbing the other segments. The winding 
is similar to that shown in Fig. 1, and each segment 
can be coiled before it is bolted to the next. Figs. 5, 
6, 7, and 8 show two disc armatures in which the con- 
ductors are thick copper bars m m, each of which con- | 
sists of a stirrup of rectangular section. The con- 
nexions between adjacent turns are made by copper 
bolts passing through holes in the disc, which may be 
made either of several thicknesses of iron plate rivetted 
together, or of arim of non-magnetisable metal covered | 
with iron plates as in Fig. 7. Figs. 9 and 10 show a 
modification, in which the holes a and ), corresponding | 
to the holes a and + in Fig. 1, are connected to radial 
slots extending to the inner circumference of the plates. | 
This affords facility in winding, as by this device the 
wire can be wound on a bobbin and passed through | 
the central hole of the dise. 
SINCLAIR’S MECHANICAL STOKER. 

On the present page we give illustrations of the mecha- 
nical stoker of Mr. George Sinclair, of the Albion Boiler 
This stoker has now had a trial | 
of four years, during which time it has been applied | 
to upwards of two hundred boiler furnaces, effecting | 
in most cases an important saving in fuel and an | 
increase in the production of steam, with, at the same 


time, an almost complete cessation of the evolution of 
sinoke. Nearly the whole of the stokers hitherto 
made have been supplied to Scotch firms, and until the 
date of the Smoke Abatement Exhibition at South 
Kensington the apparatus was practically unknown 
south of the Tweed. At that Exhibition, however, a 
boiler was shown to which this invention was applied, 
and gave very satisfactory results, working the whole 
duration of the show in London and subsequently at 
that held at Manchester with scarcely a trace of smoke. 
Since then the inventor has enlarged the field of his 
operations, and it is contemplated to commence the 
manufacture of the stokers near Manchester by a 
limited company, under the title of the Sinclair Self- 
acting Stoker Company (Limited). 

eferring to the illustrations, it will be seen that the 
fuel is placed in a hopper /, from which it descends 
by gravity on toa combined dead plate and pusher g, 
which reciprocates slowly to and fro in the mouth of 
the furnace. As the pusher is drawn outwards the 
fuel drops from its forward edge on to the bars, and as 
it is moved inwards it forces the whole body of the fire 
forwards, at the same time partially closing the outlet 
from the hopper. The bars do not extend to the 
bridge, as is usual, but are stopped short at some con- 
siderable distance from it, their ends resting on a cross 
water tube. The incombustible portions of the fuel, 
when they have traversed the length of the bars, fall 
over their ends into the flue, from which they are 
removed from time to time through the door b. To 
assist the carrying action and prevent the air inlet 
spaces being choked by clinkers, a reciprocating motion 
is imparted to the firebars, adjoining bars moving in 
opposite directions. Both the bars and pusher are 
operated from one crankshaft having five cranks ; three 
cranks are connected to one set of bars, and two tothe 
other set. Each connecting rod ¢ from the latter 
cranks has a horn piece f, from which a second rod « 
imparts motion to the pusher. At g are a series of 
blocks of fireclay, these blocks being hollowed out on 
their vertical sides, as shown in Fig. 2, so as to leave 
channels through which air can pass to the grate, 


SWING BRIDGE AT HAMBURG. 

In several of the recent numbers of our valuable 
contemporary, the Zeitschrift des Vereins Deutscher In- 
genicure, there have appeared engravings and descrip- 
tions of a swing bridge at Hamburg, and since this 
bridge is in many respects a very interesting specimen 
of engineering work, we propose to reproduce the 
illustrations, and accompany them by a somewhat 
abbreviated description. 

The bridge in question is situated over a narrow and 
short canal, the Niederbaum Canal, connecting the 
Nieder harbour with the dock (see A, Fig. 1, of our 


| two-page engraving this week), and since a very large 


traffic takes place both over and through the bridge, 
mechanical appliances for rapidly opening and closing 
the latter had to be provided. The available space 
near the abutments of the bridge being extremely 
limited, and not admitting of the employment of steam 
power with or without hydraulic accumulators, it was 


| decided to utilise the water pressure from the town 


water supply, amounting only to from 35 lb. to 38 Ib. per 
square inch. 

The bridge, of which a general elevation is shown in 
Fig. 2, and a plan ona smaller scale in Fig. 3 of our two- 
page engraving, was built during the years 1878 to 1880. 
It consists of two fixed spans adjoining the bank, each 
with an opening of 72 ft. 6 in., and a central double- 
armed swing span of 118 ft. total length, giving two 
clear openings of 49 ft. 3} in. each. Each span consists 
of a pair of parabolic bowstring girders, placed at 
23 ft. 10 in, centres, and connected at intervals of 
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5 ft. 7 in. by cross girders; a roadway of 20 ft. 8 in. 
clear is thus formed, paved with ashphalte on concrete, 
the latter resting on inverted arched plates supported by 
the cross girders (see Figs. 4 and5). Outside the main 
girders on each side, footpaths nearly 6 ft. wide are 
carried on brackets. The bridge was designed with a 
view of putting down rails and carrying heavy goods 
tratic over it by means of locomotives, and it was 
partly for this reason that the footway was placed 
outside the main girders. 

The principal conditions specified for the construc- 
tion of this bridge were, that the bridge could be 
opened and closed both by hydraulic and, when neces- 
sary, by hand power ; that in the former case the time 
for opening and closing should be under five, and in 
the latter, with two men, under ten minutes. It was 
also deemed advisable that the bridge should be worked 
by turning it through an angle of 180 deg., rather than 
through 90 deg. and turning back. All mechanism 
required for the working of the bridge was to be placed 
and concealed within the central pier. 

The only acceptable tender fulfilling these condi- 
tions was that from Mr. Vollhering, of Sudenberg, near 
Magdeburg, and with a few alterations, found necessary 
by the town authorities, his design was accepted in 
July, 1878. 

Figs. 7, 8,and9 represent diagrammatically thecentral 
or swing span of the bridge. The mode of operation 
is as follows : In Fig. 7 the swing span is shown closed 
and ready for tratiic ; in this condition the centre pin 
nrests in its bearing, and each end of the bridge is 
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supported on the piers on pendulum bearings (/2. The 
total weight of the fully loaded bridge, about 607 tons, 
is in this way distributed, so that each end takes 50 tons, 
and the centre 507 tons. The structure of the bridge 
alone weighs 299 tons, 28 tons of which are supported at 
each end, and 187 tons at the centre. To manipulate 
the bridge, the first operation is to lift each end ,', in. 
above its bearings by means of the knee levers v v, then 
to swivel the bearings d? as shown in Fig. 8, withdraw 
the bolts y and lower the span again till it rests upon 
its central pin and the four rollers a, when the central 
bearing carries the total load of 299 tons. The rollers 
a, only one of which has a firm bearing, while the other 
three are mounted on spring bearings, run on a circular 
rail fixed close to the edge of the pier, see Fig. 9. After 
the bridge is turned, the swing span is brought to rest 
again on its three pins by reversing the operations above 
described. 

To perform the various operations of turning and 
resting the swing span on its bearings, both hydraulic 
and hand power gear are provided ; the former consists 
of two hydraulic water motors B (Fig. 4), with oscilla- 
ting cylinders, constructed by Mr. A. Schmidt, of 
Zurich. They have cylinders 6} in. in diameter, with 
7g in. stroke, and when running at ninety revolutions 
work the bridge of 299 tons at the rate of 2 ft. 34 in. 
per second. ‘The motors are coupled to a crank- 
shaft, the cranks being set at right angles, and 
from this crankshaft all the various motions required 
are derived by means of gearing. It being conditional 
to be able to work the bridge in both directions, a 
special intermediate cylinder fitted with a piston is pro- 
vided te reverse the current of the water. The hand- 
turning gear for the bridge is entirely independent of the 
hydraulic gear ; it consists of a capstan gear C, arranged 
for two speeds, the one on the spindle ¢ being for two 
men, and the other on spindle / forfourmen. The ver- 
tical pinion v gears into the annular tooth ring w, while 
for the operations of lifting and locking the ends of 
the bridge the hydraulic gear is thrown out, and 
acrank applied. The details of the hydraulic gear and 
other particulars about this bridge we intend to publish 
at an early date, together with further illustrations. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron market was very 

flat and dull last Thursday, partly in consequence of 

the rumoured difficulties of a Scotch-Canadian house in 

the iron trade, and prices receded 3d. per ton, 


Business 





was done, but only to a limited extent, on forenoon 


‘Change at from 48s. 44d. down to 483. 24d. cash, the 
market closing with sellers wanting 48s. 24d. cash and 
48s. 54d. one month, and buyers near. In the after- 
noon there were transactions at from 48s. 2\d. down 
to 48s. 1d. cash, also at 48s. 5d. to 48s. 4d. one month, 
the close being buyers at 48s. 1d. cash and 48s. 4d. one 
month, and sellers near. The market opened flat on the 
following morning, when there were transactions reported 
at from 48s. down to 47s. 11d. cash ; but subsequently an 
improvement set in, and up to 48s. 24d. cash was paid, 
which was offered by buyers at the close, as also 48s. 5d. 
one month, with sellers near. Business was done in the 
afternoon at from 48s. 5d. down to 48s. 3d. one month, 
also at 48s. 24d. down to 48s. cash; and at the close of 
the market there were buyers offering 48s. and 48s. 24d. 
cash and one month respectively, and sellers wanting $d. 
per ton higher. Monday’s market was fully more active, 
and prices experienced a recovery to the extent of 3d. 
per ton. Some transactions took place on forenoon Change 
at from 48s. up to 48s. 3$d. cash, and at 48s. 4}d. up to 
48s. 6d. one month, the close being buyers offering the top 
prices, and sellers near. The market was quiet in the 
afternoon, and transactions took place at from 48s. 4d. 
down to 48s. 24d. cash, also at 48s. 6d., 48s. 7d., and again 
at 48s. 6d. one month; and at the close there were sellers 
wanting 48s. 34d. cash and 48s. 6d. one month, with 
buyers near. Yesterday’s market was strong during 
the forenoon, but in the afternoon it weakened, and the 
closing quotations were 14d. per ton under those of the 
previous day. Some buying took place in the course of 
the forenoon at 48s. 4d. and 48s. 4$d. cash, and the close 
was Sellers asking 48s. 44d cash and 48s. 7d. one month, 
with buyers near. There were transactions during the 
afternoon at from 48s. 4d. down to 48s. 1d. cash, and at 
the close there were buyers offering 48s. 2d. cash and 
48s. 44d. one month, and sellers near. Business was done 
this forenoon at 48s. 2$d. down to 48s. 14d. cash, also 
48s. 5d. and 48s. 44d. one month, the close being buyers 
at the lower quotations and sellers near. Transactions 
were reported during the afternoon at 48s. 1d. to 48s, 24d. 
cash, also at 48s. 4d. to 48s. 5}d. one month, and 
subsequently there were sellers wanting 48s. 2d. cash 
and 48s. 5d. one month, with buyers offering 4d. per 
ton lower. The particular stage of depression under 
which the market has been labouring for some days 
past seems to be due to very extensive speculative 
sales. Disappointed holders are gradually selling out, 
and though the price is now at a comparatively low point, 
there is such a hopeless feeling regarding the state of trade 
as to discourage buyers who might otherwise feel inclined 
to go in for large purchases. Under the influence of the 
weak condition of the Glasgow market, the Continent 
seems to be much inclined to hold back orders; but there 
is every indication that they must come sooner or later. 
Americahas naturally delayed sending orders until some 
decision should be come to about the duty on iron enter- 
ing the American ports. The resolution has now been 
arrived 4%, however, by Congress to admit materials for 
shipbuilding duty free, so that doubtless the trade in 
several of its branches will be favourably affected in this 
country. Shipping iron is rather quiet, and the hematite 
pig iron trade is alsoflat. Forthe usual proportions of Nos. 
1, 2, and 3,’52s. 6d. per ton has lately been paid, but buyers 
are offering 52s. Last week’s shipments for all Scotch ports 
amounted to 8396 tons compared with 7463, tons in the 
preceding week, and 5767 tons in the corresponding week 
of last year. To the United States 2370 tons were 
shipped ; to France, 535 tons; to Italy, 880 tons ; to Ger- 
many, 505 tons; to Russia, 150 tons; to Holland, 
170 tons ; and to other countries lesser quantities. The 
stock of pig iron in Messrs. Connal and Co’s warrant 
stores stood at 604,588 tons yesterday, the decrease during 
the week being again somewhat considerable. 


Great Railway Strike.—For several weeks threatenings 
have shown themselves amongst the employes of the Cale- 
donian Railway Company that ulterior measures would 
be resorted to if the directors and chief officers did not give 
some consideration to the claims set up by the workmen 
for shorter hours of work and increased pay. A strike of 
considerable dimensions broke out on Monday, when the 
disaffection amongst the men was confined to the Valley 
of the Clyde district, but yesterday the movement was 
supported by the servants in Edinburgh, Greenock, and 
Dundee. A mass meeting of the Edinburgh men was 
held last night, at which it was agreed to support those 
on strike, and to come out to-day. The Greenock men 
left their work yesterday, and joined the main body in 
Glasgow. The Dundee men, while supporting the move- 
ment, resolved to hold an idle day to-morrow, if the men 
who had been suspended were not reinstated by that 
time. A meeting of the men on strike was held in Glas- 
gow yesterday, at which it was agreed to continue the 
strike, and make no overtures to the directors in the 
meantime. A meeting of Hamilton and Motherwell men 
agreed to abide by the resolution come to by the Glasgow 
meeting. The cvalfields in this district seem to be suffer- 
ing some inconvenience from the strike of the men at 
Hamilton and Motherwell. At the first-named place 
yesterday many of the collieries were at a standstill for 
want of empty wagons, and several hundreds of miners 
suffered enforced idleness thereby. It is also stated that 
if the strike continues the public works will have to stop 
for want of coal. Although the passenger traffic in this 
district was regularly kept up, there was little or no 
mineral traffic. The officials of the company maintain 
that they are able tocope with the difficulties in which 
they are placed by the absence of the men. The strike 
has now swelled to very enormous dimensions, and the 
men are meeting with a great deal of sympathy from the 
public, especially on account of the somewhat supercilious 
way in which the men’s memorial has been treated by the 
‘* powers that be.” 





Proposed New Locomotive Works.—Of late there have 
been rumours of a new locomotive engineering firm being 
established in this city, and one of the gentlemen said to 
be connected with the undertaking is Mr. W. M. Neilson, 


formerly of the Hyde-park Locomotive Works. There is 
no doubt that Glasgow is now the head-quarters of the 
locomotive building industry, and it is considered possible 
to add still more to the importance of that branch of 
engineering in the district. 

The Banffshire Coast Railway.—Contracts have now 
been accepted by the directors of the Great North of 
Scotland Railway for the construction of the line from 
Portsoy to Elgin sanctioned in the last session of Parlia- 
ment. Tor the portion of the line from Portsoy to the 
river Spey, Messrs. W. and T. Adams, contractors, 
Callander, are the successful offerers; for the portion 
from the Spey to Elgin, Messrs. J. and W. Grainger, 
Coupar Angus ; and for the bridge over the Spey, Messrs, 
Blaikie Brothers, Footdee Iron Works, fies 

The Earth a Great Magnet.—Last Thursday evening 
Professor Silvanus P. Thompson, of Bristol, delivered a 
most interesting lecture on this subject under the auspices 
of the Glasgow Science Lectures Association. In moving 
a vote of thanks to the lecturer, Sir William Thomson 
was complimentary to him on account of the novelty of 
his suggestions on the matter dealt with in the lecture. 

NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Proposed Harbour of Refuge at Filey.—The evi- 
dence of Sir John Coode, U.E., given before the Parlia- 
mentary Committee appointed to inquire into the best 
method of utilising convict labour, has been published. 
He states that Filey, as a site for a harbour for strategic 
purposes, or the accommodation of the mercantile marine, 
or to provide for the important fisheries on the coast, is 
without a rival in Great Britain. According toa plan 
which he had drawn, the harbour could be made to shelter 
fifteen war-ships. He points to the large number of 
vessels wrecked on the north-east coast during the severe 
gales of October, 1880, and states that if a harbour had 
existed at Filey the majority of these disasters, with the 
accompanying loss of life, would not have occurred. 


The Yorkshire Miners and Restriction of their Output, 
Mr. Benjamin Pickard, secretary of the Miners’ Asso- 
ciation for South Yorkshire, has issued a circular in 
reference to resolutions passed at the Conference at Leeds 
on December 12th to restrict the output, &c., from Feb- 
ruary Ist. It is proposed to hold a Conference in the 
Miners’ Hal], Barnsley, on Monday, 22nd inst., to further 
consider what steps shall be taken in this important 
matter. 

The Proposed Bridge over the Humber.—On Thursday a 
meeting of the Gvole shipowners was held at the 
Lowther Hotel, Goole, being attended by Mr. W. H. 

Jartholomew (chairman of the Goole Steam Shipping 
Company, Limited), and a numerous body of gentlemen. 
Mr. Mitchell (president of the Manchester Co-operative 
Society) counselled active and determined opposition to 
the proposals of the promoters of the Hull and Lincoln 
Railway, and Mr. Sutcliffe (the secretary) was instructed 
to write to the clerk of the Goole Local Board, asking 
him to lay before the Board a proposition to call the rate- 
payers together, so that the town might authorise opposi- 
tion to the bridge. It was stated that the levy required 


| to raise funds for opposing the Bill would be about 14d, 


per sailing ton. 

The Proposed Railway at Epworth.—A meeting called 
by the promoters has been held in the Temperance Hall. 
An explanation of the project was given by Mr. Wheater, 
of Leeds, the engineer, but no speeches or resolutions in 
support were made or moved. A correspondent says this 
apparent apathy is to be accounted for by the fact that 
tle promoters of the scheme, who are strangers to, and 
possess no interest in the district, have not sought the 
countenance or co-operation of the leading inhabitants, 
whose association with the scheme would have been a 
guarantee to the general body of the inhabitants of the 
bona fides of the project, and without whose assistance 
the active sympathies of the general public cannet be 
enlisted. 

Magpie Mines.— An Important Discovery. — What 
promises to be a very important and valuable discovery 
has been made in the working of these mines. A short 
time ago, whilst the men were driving a level, they cut a 
vein of blende (zine ore), 5ft. in width. Before going to 
any expense to work it, the manager recommended the 
directors toallow himtotest the vein by drivinginto it fora 
short distance. This course was adopted, and the result 
of the test is that the vein has been found to increase 
in width the further it is examined. This discovery is 
said to be unique in Derbyshire, such a large deposit of 
zine ore having never been known before. 


Tue Works or Messrs. LATIMER CLARK, MUIRHEAD, 
AND Co,—The extensive premises of this firm of electrical 
engineers at Westminster and Millwall have passed by 
srovisional agreement into the hands of the Railway and 

‘lectric Appliances Company. Since the introduction of 
the electric light, they have been trebled in size at 
Westminster, and new works organised at Millwall. 
Every species of electrical manufacture is carried on in 
them, with the exception of submarine cables. Lamps 
and dynamos are now made there for the Brush and 
other companies ; wires are drawn and covered, and all 
kinds of telegraph plant supplied. The company have 
secured the services of Mr. Latimer Clark as director, 
and Mr. John Muirhead, Jun., as manager of their 
business, 
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periodical known as ‘ L’INGENtEvR,” with which 
they have now no connexion whatever. 
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THE SODA INDUSTRY. 

Tue manufacturers of soda by the Leblanc process 
have fallen upon evil times. For some time past 
their profits have been steadily declining, until now 
|they have disappeared and have been replaced in 
|many cases by actual loss. Of twenty-five alkali 
| works which were in operation in the neighbour- 
| hood of Newcastle-on-Tyne a very few years ago, 
| twelve have been closed, and of these no fewer than 
| eight actually dismantled in despair of it ever again 
| being possible to manufacture soda in them by the 
Leblane process, except at a loss. The alkali- 
making districts of Lancashire have advantages 
over the Newcastle district in respect of the price 
of salt, of facilities of supplying the American 
market, and of nearness to some of the centres of 





eight of the alkali works are standing idle, and but 
few of the others are working to their full capacity. 
In Belgium the production of Leblanc soda has died 
out, while in France, Germany, and Austria it is 
only maintained by the aid of import duties and the 
| large demand for the by-product, hydrochloric acid. 

This deplorable condition of the trade is mainly 
due to the great increase of the output of soda 
manufactured by the ammunia process, an increase 
which, through rapid in the past, bids fair to pro- 
ceed by leaps and bounds in the immediate future. 
Whether the new process will entirely supersede 





have invested their money in the latter, and a 
question not easily answered. Mr. Walter Weldon, 


mation upon the cost and production of soda, both 
present and prospective, has lately set forth in a 
paper read before the London section of the Society 
of Chemical Industry, the facts which lead him to 
hope, that although the Leblane manufacturers have 
probably not seen the worst, yet that a time may 
come when they may be able to hold their own 
against the manufacturers by the ammonia method. 
At present he estimates the total annual soda pro- 
duction of the world expressed in terms of pure 
Na, CO, at 708,725 tons, of which 432,000 tons are 
manufactured in Great Britain. Twelve per cent. 
of British soda, and 23 per cent. of the total soda of 
the world, is produced by the ammonia method, 
which was first put into commercial operation in 
1866 by Mr. Ernest Solvay, of Brussels. There 
are now eighteen ammonia soda works at work 
in Europe and one in the United States, and seven 
more are approaching completion. 

But serious as this competition is, there is an- 
other about to commence that will further tend to 
aggravate the congestion of the trade, and this is 
the manufacture of soda combined with the ex- 
traction of copper from Spanish pyrites. As is 
well known, the sulphuric acid used in the Leblane 
process is invariably manufactured from the sulphur 
of pyrites, and the pyrites used in this country is 
now almost exclusive’y obtained from Spain or 
Portugal, and contains two to three per cent. of 
copper, besides small quantities of silver and gold. 
After the sulphur has been burnt off the metals are 
extracted by the wet process, and what remains is 
an almost pure oxide of iron that finds a ready sale 
at fairly remunerative prices. The supply of 
pyrites is in the hands of three large companies, 
one of whom also sends large quantities to Germany, 


any in France. This results from the fact that 
there are two large deposits of non-cupreous pyrites 
in France, one in the North and one in the South, 
both belonging to soda makers, who supply the other 
manufacturers under contracts of fifteen years’ dura- 
tion, which have yet a considerable time to run. The 
residual burnt ore, or pyrites cinders, in France has 
little value, as it is contaminated with sulphur 





soda consumption, but even in Lancashire seven or | 


the old one is a momentous question to those that | 


whose position gives him the fullest possible infor- | 


but up to the present neither has been able to sell | 


and phosphorus which cannot be profitably removed, 
as there is no copper to be gained at the same time. 
English cinder contains more sulpher, but this is 
removed in the extraction of the copper, and 
the product is pure purple ore that would be 
of considerable value in France, where the import 
duty upon cast iron is greater than the present 
price of Glasgow pig. To find a market in 
France for these Spanish ores the Rio Tinto Com- 
pany has promoted a subsidiary company, ‘‘ La 
Compagnie d’Exploitation des Minerais de Rio 
Tinto,” which is to make Leblanc soda in France 
and elsewhere from Rio Tinto pyrites, relying for 
its profits neither on soda nor on chlorine, but on 
copper and oxide of iron. For this company soda 
and chlorine will be by-products, which it will be 
glad to sel! at a profit if that may be, but which, if 
not, it will be content to sell for the bare cost of 
manufacture, thus combining what are now two 
separate businesses in England, one of which is not 
without profit, even when pursued without the 
protection of import duties. It has a works already 
commenced at Marseilles, and there is a rumour of 
five others in France; in addition to these it pro- 
poses to erect works at Antwerp and in the United 
States. 

When the ammonia process was introduced the 
Leblanc manufacturers anticipated that the demand 
for ammonia would raise its price very considerably, 
and thus increase the expense of the process. But 
the expectation has not been realised, and the price 
|of ammonia is now falling before the increased 
| sources of supply. We have lately noticed the 
Carvés and the Jamieson systems of extracting 
ammonia from the gaseous products of coke ovens 
(pages 552 and 604 of our last volume), and now tar 
and ammonia are being regularly collected from two 
of the sixteen blast furnaces at the Gartsherrie Iron 
Works. The quantity of ammonia at present ob- 
tained corresponds to about 18 ewt. of ammonium 
sulphate per day, being at the rate of 20 lb. of ammo- 
nium sulphate per ton ofcoalconsumed. Thereare 120 
blast furnaces in Scotland, each consuming, on an 
average, 50 tons of coal pertwenty-four hours. The 
| total amount of coal burnt in them per annum is 
| therefore 2,190,000 tons, which would produce, 
were it collected, an amount of ammonia equivalent 
to 20,000 tons of ammonium sulphate, worth at 
| present prices 400,0001. 

Now as there seems no likelihood of the ammonia 
process languishing for want of material, the only 
hope of the Leblanc manufacturers would seem to 
| lie in cheapening their own process until they can 
jcontend with their rivals upon equal terms. 

Already much has been done, and a large saving 
effected by means of rigid economy, but this only 
| touches the fringe of the cost, and if the difference 
| of 20s. a ton or thereabouts, that divides the two 
| processes, is to be bridged over, it must be by some- 
| thing more radical than economy in details. The 
|consideration of the direction in which relief 
|is to be sought, and the means to be adopted 
in accomplishing it, was the primary object of 
|Mr. Weldon’s paper. We are glad to find 
that he did not despair, although it is evident 
| from his tone that we are still a long way from the 
|end towards which he points, and that it is ex- 
|tremely doubtful whether some of the manufac- 
j turers will not find the pace too killing to be kept 
| up until the aids he indicates can be brought to their 
assistance. After throwing out a hint that a new 
| field for the utilisation of hydrochloric acid, other 
| than the manufacture of chlorine, will shortly appear, 
| the first alleviation that Mr. Weldon insists upon 
;is cheaper pyrites. The present price of 6d. 
| per unit is due to a combination between the vendors, 
| which will expire at the end of next year, when a 
| reduction of 50 per cent. may be expected. As to 
{make aton of actual sodium carbonate by the 
| Leblanc process does not require more than about 
| 13.5 ewt. of pyrites, this reduction in price would 
only amount to about 7s. 9d. per ton, a little more 
than a third of the twenty shillings necessary to 
effect a commercial equilibrium between the pro- 
cesses. But there are still two more resources to 
make up the balance of the pound. The first is 
sulphur recovery, that is, as free sulphur. There 
has lately arisen a hope that the whole of the sul- 
phur of the calcium sulphide contained in the 
waste may be recovered in a free state. The actual 
|eost of Sicilian sulphur delivered at Marseilles in 
bulk is 5/. per ton ; therefore, to become masters 
of the sulphur market, and at the same time 
to gain by the recovered sulphur sufficient to 
cover their loss, English soda makers must be 
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able to effect the recovery at a cost not exceeding 
21. per ton. They will hardly be able to do this at 
first, but eventually they may, and then if the 
chlorine products should again command a reason- 
able price the Leblane process will be able to hold 
its own. 

The suggestion of the third course comes from 
Newcastle, and is of much importance to almost 
every other industry, besides soda making. It is 
that the manufacturer should entirely cease to use 
raw coal as fuel, but should convert it all into coke, 
collecting for sale the oil and ammonia evolved 
during the conversion, and himself using for heat- 
ing purposes the gases distilled during the coking 
operation. It is believed that in the Newcastle 
district the soda maker would obtain his fuel 
virtually for nothing. In that neighbourhood there 
is produced per annum some two million tons of very 
small coal or ‘‘ duff,” which is almost a waste pro- 
duct, and yet singularly enough yields more oil 
than the costly kinds, and at the same time pro- 
duces a very fair coke, sufticiently good, at any rate, 
for use in the furnaces of chemical works, especially 
when its combustion is assisted by that of the gases 
from the ovens in which the coke is produced. The 
value of the oil and ammonia obtained when this 
‘* duff” is coked in ovens to which the Jamieson 
system is applied is greater than its cost and the 
cost of the process. It is probable that improved 
condensing arrangements will render the yield, if 
not of oil, at any rate of ammonia, so much 
greater than that hitherto actually realised, as to 
enable the same result to be obtained in the case of 
ordinary steam coal, not only in the Newcastle, but 
in the Lancashire districts also. Ifso the cost of 
producing soda in both districts will be diminished 
by almost the total amount of the present cost of 
fuel, that is of all except the raw coal used for 
mixing in the black ash process. The Leblanc 
manufacturers would, however, reap a larger advan- 
tage from the change than their rivals, because their 
requirements for fuel are 35 times the weight of 
soda produced, while in the ammonia process they 
are only 1} times. 

If the idea can be carried out it is applicable to 
nearly all industries, and with results that are 
scarcely conceivable. It means, among other things, 
cheaper fuel, an enormously increased supply of 
agricultural produce, and an entire suppression of 
smoke, even in our busiest centres of industry. 

Mr. Weldon’s recommendations to the English 
Leblane soda manufacturer then are, firstly, to get 
his sulphur, in the form of pyrites, at half its present 
cost, and this he thinks he may do towards the close 
of next year; secondly, to turn his hydrochloric 
acid to more uses than he does at present ; thirdly, 
to recover and sell his sulphur; and fourthly, to 
distil most of his coal. These four resources, Mr. 
Weldon believes, are sufficient, not only to enable 


the Leblane manufacturer to hold his own, but also | 


to incline the balance in his favour. 





THE WEATHER OF 1882. 

Tue weather of 1882, in the British Isles, was 
rather colder than an average year, more rain fell, 
and rainy days were more frequent. The mean 
atmospheric pressure and temperature at 8 a.m., 


Greenwich time, at extreme positions to which the | 


Isle of Man is central, were as follows : 









. Mean : 
ae ke Difference - " Difference 
Positions. Pressure. from Normal. — from Normal. 
in. in. deg deg. 
North 29.73 below 0.05 47 above 1 
South 29.95 a 02 51 below 2 
West 29. * 07 49 ee 1 
East és 29. ae 03 49 nil. 
Central .. 29.85 a 04 49 below 1 


The aggregate amount and frequency of rain 
are given below. It is to be regretted that weather 
reports are not received daily from the Isle of Man, 
as the rainfall at that position cannot be given. 


Difference 


Places. from Normal. 





Rainy Days. Amount. 








in. in. 
5 above 12.2 








Sumburgh 37.5 

Scilly .. S950" | ar 
Valencia 61.42 nf 4.6 
Yarmouth 2.98 | , 06 





The excess of rain at Sumburgh is probably too 
great, owing to missing reports being replaced by 
those from Stornoway. Pressure was almost 


normally distributed, and accordingly the resultant 





direction of the winds was normal, west by south. 
In the north and west the defect of pressure was 
greatest, and there the rainfall was most in excess. 
Temperature was slightly above the normal value 
in the north, in all other parts slightly less. 

The amount of sunshine for the whole islands was 
about 30 per cent. of the possible duration. South- 
West England had most sunshine, 34 per cent. ; 
North-West England the least, 26; South Ireland 
had 33 ; East Scotland, East England, and South 
England 32; North-East England 30; Central 
England and North Ireland 29 ; West Scotland 28. 

The notable weather events were: January 6th, 
violent thunderstorms and floods in Ayrshire ; pres- 
sure of wind 51 1b. on square foot at Glasgow ; on 
the 18th barometer reached 3lin. April 29th, 
severe gale, wind-pressure attained 49 lb. at Green- 
wich, when the anemometer failed to record. 
October 24th, 2in. of snow fell over the midlands 
of England during a cyclone of remarkably rapid 
progression. November 17th remarkable aurora ; 
18th, memorable fog preceded the Review. Decem- 
ber 6th, severe snowstorm followed by prolonged 
frost in Scotland. 

The finest weather of the year was experienced 
in May. The winter was mild and humid, the 
summer cold and rainy. 





MODERN ORDNANCE. 

THERE is no doubt that breechloading artillery 
presents so many advantages that it would long 
since have been universally adopted had a really 
satisfactory breechloading system been devised. 
Enough has been said in former articles (see 
pages 84 and 335 of our last volume) as to the 
desirability, and even the necessity, of loading 
powerful guns of modern type at the breech. It 
remains, then, to consider what particular system 
is best adapted to the requirements of general 
service, and in what manner earlier forms of 
breechloading failed to commend themselves to the 
minds of many English artillerists. 

The idea of loading guns at the breech in place of 
the muzzle is not a new one, nor is it even com- 
paratively modern. Attempts were made in this 
direction three hundred years ago, but the state of 
mechanical sciences at that time forbade success. 
| No collection of medizeval cannon would be com- 
| plete without one or more specimens of the in- 
| genious attempts made in this direction. 

It appears that the best method to pursue in con- 
sidering this question is to establish the desiderata 
of a perfect breechloading system, and by the 
| standard thus set up to ascertain which, if any, of 
|the methods now generally known, fulfils com- 
| pletely our requirements. These are : 

(1) That it should completely stop all escape of 
igas. This is self-evident. However good in other 
respects, any system which fails to fulfil the above 
condition fails in its primary object. 

(2) That it should not be easily put out of order. 
This condition, too, is a sine quad non. It can only 
be said to be second in importance to the first con- 
dition. The fact is, that if the first be not ful- 
filled the second is an impossibility. Nothing that 
can easily be put out of order through its own fault 
can ever be seriously entertained as part of a 
weapon intended for modern warfare. 

(3) That it should not weaken the gun. In 
order to stand a comparison with a muzzle-loading 
gun of the same weight, it is evident that the 
breechloader should not be inherently weaker. 
Against bursting pressure there is no difficulty in 
securing an equality. It is in the longitudinal 
direction that most breechloading systems fail. 

(4) That all parts exposed to wear should be 
capable of being readily and easily replaced. This 
is almost a corollary of condition (2). Without it 
the gravest inconveniences would soon be felt. A 
system which, under favourable conditions, may 
stand two or three hundred rounds, but which then 
requires the gun to be returned to an arsenal to be 
again placed_in a serviceable condition, is inadmis- 
sible. Spare working parts should be capable of 
being replaced on the spot. 

(5) Should be easy to work. Ease of working 
is essential to rapidity and continuity of fire, and is 
one of the points in which a good breechloader 
has a very great advantage over a muzzle-loader, 
especially when the gun and projectile become 
large and heavy. 

(6) In order to fulfil the above it has been found 
by experience that no system is at all satisfactory 
in which the gas pressure of the fired charge does 














not tend to seal its own escape. What is required 
is, that the greater the pressure the more complete 
and secure the closing. To be completely satis- 
factory the ‘‘ obturation,” as it is called, to borrow 
aterm from the French, must be automatic, and 
not dependent of any perfection of fit of the breech 
mechanisin. 

We may now proceed to examine the various 
breechloading systems commonly known by the 
standard of the above requirements. 

The earliest and best known in this country is 
that which for many years after the first introduc- 
tion of rifled ordnance gave weapons to the service ; 
that is the Armstrong screw and vent-piece system. 
In this a vent-piece was dropped into its place ver- 
tically, and secured by being tightened up against 
the face of the tube of the gun by a hollow screw, 
through which the charge was loaded. This system 
did not fultil any single condition enumerated 
above. (1) It did not stop all escape of gas, how- 
ever tightly it might be screwed up, and however 
accurately the front of the vent-piece and the rear 
of the copper bouche in the gun might fit, some 
slight escape was always possible, and this rapidly 
increased as the gun was fired. Constant refacing 
and renewal of the parts in contact were required, 
and this was neither an easy or expeditious opera- 
tion. (2) It was easily put out of order, chietly 
by the action of the gases on the joints. (3) The 
gun was weakened by the slot for the vent-piece, 
and by the necessarily great enlargement of the 
breech screw to allow of the charge being loaded 
through it. (4) As above stated, the parts subject 
to wear could not readily be replaced. It was an 
operation requiring special tools and skilled arti- 
ficers. (5) It was not easy to work, and hence 
rapid fire was impossible ; even for a gun of 7 in. 
calibre the labour of lifting the heavy vent-piece 
was great ; it often stuck hard in its seat, and the 
position required of the men working it, that is 
above the gun, entailed great exposure in action. 
(6) This was entirely unfulfilled. The pressure, on 
the contrary, operated as a force to open an escape 
for itself. There was no gas check, nor any means 
whereby the pressure tended to seal itself, except 
the clumsy device of a tin cup placed on the end of 
the chamber each round. This was only moderately 
successful, and was an extra operation. 

Broadwell’s breech mechanism, as copied by 
Krupp, is too well known to need description 
here, but even in its most approved form it 
fails under the crucial tests imposed by conditions 
(2) and (3). Reports have over and over again 
been made on it, stating that the greatest care 
is necessary to preserve the essential parts clos- 
ing the escape of gas—that is, the Broadwell ring 
and the plate on the breech-block against which 
it rests—from accidental injury. A blow, or dent, 
or burn may so deform these delicate parts as to 
cause an escape of gas, which, once established, 
rapidly develops, and if neglected would quickly 
render not only the breech mechanism, but the gun 
itself, unserviceable. Moreover, the slot cut for the 
breech-block must to a certain extent weaken the 
gun longitudinally. Again, ease of working is depen- 
dent on the most scrupulous care and perfect lubrica- 
tion of the movable parts. However, the enormous 
number of guns made on this system by Krupp and 
by Mr. Broadwell is the best proof of the practical 
value of the arrangements. 

A system which appears to fulfil the conditions 
above laid down with very good success is that now 
known as the French, or interrupted screw system. 
In this the breech-block has a thread cut on its 
outer surface, the circumference being divided into, 
usually, six equal parts, from three of which the 
thread is entirely cut away longitudinally. 

A similarly divided thread is cut in the breech of 
the gun. It is evident, then, that the breech 
block can be pushed home, the projecting portions 
of the thread on it entering the cut-away parts in 
the gun. A sixth of a turn of the block causes the 
threads to lock in those cut in the tube of the gun. 
Various methods of preventing unscrewing on dis- 
charge have been devised, but none appear so satis- 
factory as that adopted in the French service, due 
to the Commandant de Bange. In this the lever 
which is used to effect the turning of the breech- 
block is made to fold down, a short projection then 
engaging in the ring carrier supporting the breech- 
block, which thus is absolutely prevented from 
turning until the lever be again raised. 

This ring carrier is hinged to the gun, and the 
breech block on withdrawal is supported by it and 








swung aside clear for loading. 
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Two principal means of stopping the escape of 
gas from guns fitted with breech mechanism of this 
pattern have been tried. The first, in this country by 
Sir W. Armstrong and Co., is a steel cup, Fig. 1, 
fitted to the front of the block, which is slightly con- 
vex. The cup, when the breech is screwed up, abuts 
against a shoulder in the gun, where, also, a copper 
ring is fitted for it to expand against ; the last for- 
ward motion due to locking should cause this cup 
to bear hard against the shoulder. On firing the 
cup expands, but on the cessation of the pressure 
regains, from the elasticity of the metal, its former 
dimensions, and can be withdrawn. 
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In France, however, the De Bange method has been 





adopted for land service. In this a large mushroom- | 
headed piece of steel is fitted to the block, the | 
‘* stalk” passing through it (see Fig. 2). The mush- | 
room head fits the bore tolerably closely, and be- | 
tween it and the face of the block, on the stalk, is | 
placed the ‘‘ obturator” pad. This consists of two | 
plates of tin, strengthened at the edges by thin | 
brass rings, and containing between them a ring of 

asbestos and grease, enclosed in a canvas bag and 

pressed between the tin plates into its proper shape 

by heavy hydraulic pressure. On firing, the head | 
is pressed back by the gaseous pressure, and causes | 
the pad to expand, tightly filling the bore, and com- | 
pletely sealing all escape of gas. The system taken | 
as a whole appears from French accounts to be | 
excellent. Conditions (1), (4), (5), and (6) appear 
to be perfectly fulfilled, and (2) and (3) as far as 
there is any present probability of their being ful- 
filled at all. 

It is with regard to (2) and (5), that is non-liability 
to be put out of order and to ease of working, that 
it appears to beat the cup system. A single blow 
or dent on the cup or the copper ring at its seat 
would cause an escape of gas, and rapidly put the 
breech action hors de combat until both were re- 
placed. The obturator pad may be, so we are told, 
battered without destroying its efficiency. The 
first round will restore it to shape, and that without 
allowing any escape of gas. With this latter method 
of closing all escape of gas, too, no great accuracy 
of workmanship or care in fitting is required. The 
cup requires both to a very high degree. Its ease 
of working, too, is dependent on this, as well as 
thorough cleansing to avoid sticking in its seat. 

On the whole, then, we may conclude that a really 
satisfactory breechloading system has been devised, 
and actually adopted across the Channel. The 
chief and only defect, as far as we know at present, 
of this De Bange system is that the pad and mush- 
room head take up a large amount of room as 
compared with the Armstrong steel cup. In fact, 
the bore is shortened by exactly their united thick- 
ness. Taking all, however, into consideration, it 
does not appear that this disadvantage counter- 
balances the many advantages possessed by the De 
Bange breechloading. It is impossible, within the 
limits of space available, to notice the many in- 
genious but useless methods of breechloading which 
have from time to time been proposed. They all 


alike have failed under the necessities imposed by 
actual use on a large scale, and none but the most 
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modern of those now noticed, viz., Broadwell, Arm- 
strong, and De Bange, may be considered as being 
satisfactory. 





NOTES. 
A Curious Errect or LigHTNING. 

Ar the Puy-de-Déme Observatory, in France, 
some singular effects of lightning discharge have 
been noticed on the copper cups of a Robinson’s 
anemometer mounted on the roof. The surface of 
the metal is curiously pitted and from the centre of 
each pit rises a small cone or nipple of copper, 
smoothly polished, as if it had been turned in a 
lathe. Those cones of fusion produced by the 
electric discharge remind one forcibly of the carbon 
points in an electric lamp, and indicate, as we have 
before remarked, a gyratory movement of the 
electric current. 

Tue Paris EvectricaL ExuIsition. 

A medal, commemorative of the great Electrical 
Exhibition at Paris in 1881, has been struck in 
France, and presented to all those who contributed 
to the success of the undertaking. The medal is 
very elegant, and has on one side a symbolical figure 
of science in the form of a goddess descending on 
the world out of a lightning cloud, with a torch in 
her right hand. On the obverse side are inscribed 
the names of Jules Grevy, President of the Re- 
public, Adolphe Cochery, Minister of Posts and 
Telegraphs, and Georges Berger, Commissioner 
General. The name of the recipient is also en- 
graved on a tablet on the same side. 

Tue Faiture or A HANDBRAKE. 
A sensational paragraph has lately gone the round 


of the newspapers, recording the failure to act of the | 


Westinghouse brake, and the consequent imminent 
danger incurred by an express train. The facts of 
the case are as follow :—On the llth a fast train 
left Liverpool-street Station for Doncaster. This 
train, as well as the engine, was fitted throughout 
with the Westinghouse automatic brake. At March 
station a fresh engine was attached to run on to 
Doncaster ; this engine was fitted with the West- 
inghouse brake, which required some repairs, so 
that it could not be coupled to the train, which 
accordingly proceeded, having nothing but the hand- 
brake to rely on. On attempting to stop at Spald- 
ing, with the engine hand-brake, it was found that 
this was also out of order, and useless ; the train 
accordingly ran on a considerable distance, and was 
eventually pulled up by the guard’s brake. 


SaprnE’s WEDGE AND DIAPHRAGM PHOTOMETER. 

Mr. Robert Sabine, the well-known electrician, 
has devised an ingenious comparison photometer on 
the wedge principle, now employed by some astro- 
nomers to measure the intensity of star-light. 
The new instrument is made by Messrs. Elliott 
Brothers, St. Martin’s Lane, and consists of a 
wedge of neutral-tinted glass which is inserted in 
the track of a beam of light from the source to be 
measured, and serves to absorb or cut off a propor- 
tion of the light which is determined by adjusting 
the wedge until a certain thickness of glass is inter- 
posed. The partially quenched ray is then reflected 


by a mirror upon a dise of opal glass which it | 


illuminates, and the observer compares the lumi- 
nosity of this disc with that of a neighbouring disc 
of opal glass which is illuminated by a standard 
oil lamp forming part of the apparatus. By moving 
the wedge in or out he makes the luminosities of 
the two discs practically the same, and when this is 
so reads off the position of the wedge on a scale. 
A table accompanying the instrument gives the cor- 
responding candle-power of the light. 


BELGIAN Coat MIntne. 

It appears from official returns just presented to 
the Belgian Legislature that the extraction of coal 
in Belgium in 1881 amounted to 16,873,551 tons, or 
7253 tons more than the correspondiug production 
of 1881. The value of the coal raised in Belgium 
last year was computed at 6,548,160]. A striking 
illustration of the great vicissitudes which have 
taken place in the coal trade of Europe during the 
last ten years is found in the fact that the value of 
15,778,404 tons of coal produced in Belgium in 
1873 was 13,505,480/. The average price obtained 
for Belgian coal in 1881 was scarcely so good as in 
1880. It showed, however, some improvement 
when compared with the corresponding rate current 
in 1879 and 1878. The average production of each 
working miner is also stated to have increased in 
1881. It appears that 77 Belgian collieries were 
worked at a profit in 1881, and that the aggregate 
profit realised by them was 348,920/. On the other 


| 
| 


hand, 83 Belgian collieries were worked at a loss in 
1881, the aggregate loss which they sustained during 
the year having been 407,680/. It follows that the 
general result of the working of collieries in Belgium 
in 1881 was a loss of 58,7601. In 1880 the corre- 
sponding general result was a profit of 153,880/. 
Nava ENGINEER STUDENTS. 

The Lords of the Admiralty have, by 


a circular 


just issued, made important alterations regarding 
future entries of naval engineer students. Hitherto 


the entries have been governed by free and open 
competition, but now their lordships reserve to 
themselves the right of nominating one-fifth of the 
engineer students for entry, who will be appointed 
to the Marlborough, or the College at Devon- 
port, on passing a test examination. They will 
be selected from the sons of officers in the Navy, 
Army, or Royal Marines, who have been killed 
in action, or have been lost at sea, on active 
service, or killed on duty, or who have died of 
wounds received in action, or injuries received on 
duty within six months from the date of such 
action or injury, or sons of officers who have per- 
formed long and meritorious service. Except as 
regards exemption from competitive examination, 
these candidates will be subject in all respects to 
the ordinary regulations. The examination includes 
arithmetic, 300 marks; handwriting, 40; writing 
from dictation, 60; composition 100; grammar, 
150; translation of French into English, 100; 
geography, 100; algebra, up to and including qua- 
dratic equations, 300; geometry, Euclid, books 
I, IL, UI., IV. and VI., and the definitions of 
book V., 300; translation of Latin into English, 
150; mechanical drawing (elementary), 100. The 
total number of possible marks is 1750, and the 
number of qualifying marks 700. The contribution 
towards mess and educational expenses is increased 
by the new circular from three annual payments 
of 251. each, to two of 301., and two of 201., or 1001. 
in all. 


Tue Iranian Navat Review or 1882. 

An official account of the naval review held by 
King Humbert at Spezia on October 17, and of 
the conclusions drawn from it, has lately been 
published. His Majesty examined the 45-centim. 
breechloading cannon destined for the Italia, and 
the heavy artillery on the fortifications, reviewed 
the marines and soldiers of the garrisons, and wit- 
nessed several experiments with submarine mines 
and torpedoes, including a sham fight between the 
Duilio and Dandolo, and four first-class torpedo 
boats, which formed the escort of the royal launch. 
The points considered to be established by these 
experiments are the following : A stationary vessel 
would be certainly struck by a torpedo discharged 
from a torpedo boat approaching her, within 220 
yards distance. There is great probability that 
during an actual engagement torpedo boats would 
be able to come unperceived within this distance of 
an ironclad, in spite either of daylight or the 
electric light, under the cover of the smoke of her 
own guns. First-class torpedo boats will form, 
therefore, one of the principal elements in the 
coast defence of the future, and will render the 
operations of bombardment and blockade both 
dangerous and difficult. It is very probable that 
mistakes in the working of the torpedo-discharging 
apparatus may occur during the excitement of an 
engagement, and consequently it is highly desir- 
able that the men should be well practised in the 
duties. The first-class torpedo boats at present in 
use, although behaving well at sea, cannot de- 
velop their full speed if it is rough. Submarine 
torpedoes, laid to defend the anchorage of ships, 
entrance of harbours, &c., can be innocuously ex- 
ploded by a system of counter-mines, dropped 
rapidly by swift steamers, and discharged without 
loss of time. The war material furnished for the 
defence of the Gulf of Spezia is in excellent con- 
dition, and well adapted to its purpose. The 
artillery, electric lights, and torpedoes of the Duilio 
and Dandolo are entirely satisfactory, as is also the 
working of their engines. 

FOREIGN TECHNICAL LITERATURE. 

THe Nautical Gazette (New York, December 28) 
gives a table of the tonnage launched from the Maine 
shipbuilding yards during 1882. It shows a total of 
62,567 tons, more than half of which was built at 
Bath ; 23,016 tons are in various stages of advance- 
ment. 


La Meétalluryie (Paris, January 3) announces that 





before long iron oré from Tabarca, in Tunis, will be 
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imported into Marseilles. All the different veins have ] 


been explored, and are said to be very rich. Prepa- 
rations are being made for commencing the work of 
extraction on a large scale, and it is believed that 
several hundred thousand tons will be annually re- 
ceived there by French iron makers. 

According to the Bulletin des Adjudications (Paris, | 
January 11) the French iron trade is not at all active. | 
As, however, there are still orders in hand for several 
months, the ironmasters of Nord and Meurthe-et- 
Moselle decided on December 28 to maintain the 
present rates. The collieries of Loire-et-Rhone pro- 
duced during 1882, 571,606 tons of coal, an increase of 
32,250 tons over 1881. The exportations of 1882 were 
34,552 tons more than those of the preceding years. 





The Scientific American (New York, December 30) 
quotes the following figures from the report of the Ohio 
State Inspector of Mines. The annual output of coal 
has increased from 5,315,294 tons in 1872, to 9,450,000 
tons in 1882. The latter year showed more than 
1,000,000 tons increase over 1881. 70,000,000 tons 
have, so far, been raised, and the inspector is of opinion 
that at least the same quantity has been wasted from 
the want of correct plans and engineering skill. The 
unworked coal of the State is estimated at 85,000 
million tons, 





The American Architect and Building News (Boston, 
December 23) referring to the laying of steam pipes in 
the lower part of New York, considers that the pro- 
gress has been almost tvo rapid to be substantial. 
Flanges have broken, and joints blown out, filling the 
streets with steam, and endangering life; whilst the 
faulty construction has again and again necessitated 
the opening up of the streets. One of the companies 
has been using copper washers for flange-packing, and 
these have succeeded better than any others. India- 
rubber, paper, plumbago, asbestos, and other materials 
have been tried, but do not seem to have answered 
satisfactorily. 





The American Manufacturer (Pittsburg, December 22) 
gives an extract from a paper on the *‘ Inspection of 
Bridges,” read by Mr. W. Thompson before the 
Engineers’ Society of Western Pennsylvania. Re- 
ferring to the strength of iron, he said that on looking 
over the results of a large number of tests, he found 
that they were about the same for bars, rods, plates, 
angles, and channel bars ; #.¢., an ultimate strength of 
from 50,000 Ib. to 53,000 lb. per square inch, more 
generally the former. The elongation in 6 in. is from 
16 per cent. to 25 per cent., channel iron ranging 
chietly about 20 per cent. 





The People’s Budget and Railway Service Gazette 
(Allahabad, December 16) mentions that Mr. Robert 
Piercy, chief engineer in India of the Assam Rail- 
ways and Trading Company, is now on his way to 
Debrooghur, to push on the work of the new railway 
which commences on the eastern bank of the river 
Brahmaputra, and runs by way of Debrooghur—a 
distance of 56 miles—towards Sudiya. The terminal 
point in that direction is Sudiya, and there the rail- 
way to the Mukkum coalfields is to begin ; it will be 
24 miles long, and will pass through a dense jungle 
terminating on the banks of the Dehang river, which 
will be bridged, and a colliery line three miles long 
carried on to the coalfields. 





The Chicago Journal of Commerce (December 20) 
publishes a Table showing the consumption of rails in 
the United States during the past 16 years. In the 
year 1882, 2,275,000 tons were laid down, 800,000 tons 
of which were employed in the renewal of track on old 
lines, the remainder being consumed in laying the 
12,000 miles of new track which were completed during 
that period. Although the railway construction of 
last year showed an increase of nearly 2500 miles over 
that of 1881, the consumption of rails was only about 
45,400 tons greater. Thisis accounted for by the large 
quantity of track which was relaid in 1881, 363,422 
tons more having been used for this purpose in that 
year than in the following. 





The following Table of the pig iron productionsof Ger- 
many is given in Stahl und Eisen (Diisseldorf, January): 








Forge | ere Bessemer | Foundry 
— | Pig. | Spiegel. “j Diy, 
tons | tons tons tons 
October, 1882 187,427 | 10,180 62,152 | 21,691 
Noveinber, 1882 . 175,809 8,420 64,694 {| 23,238 





To the figures for November an addition of 4600 tons 
is made to cover the output of the works from which 
no information has been received. This brings the 
total for that month up to 276,761 tons, against 
283,950 tons in the preceding month, and 262,367 tons 
in November, 188]. The production from January 1 


| Italian trade, which would be produced by the 





to November 30, 1882, is given as 2,514,741 tons, 


against 2,500,349 tons for the corresponding period of 
the preceding year. 

The Giornale dei Lavori Pubblici (Rome, December 
13) brings to a close a series of articles upon a new 
Alpine tunnel. The author discusses the effect upon 
ro- 
posed tunnelling, either of the Great St. Bernard or 
of the Mont Blanc. He observes that the question is 
a purely economical one, and that the close competi- 
tion, which makes it difficult for Italy to obtain from 
the Mont Cenis and St. Gothard routes that return for 
the largesums spent upon them, which she might reason- 
ably have expected, will leave her very small induce- 
ments to incur much expense for the sake of easier 
communication with France. He considers that the 
construction of such a line would not much affect the 
international transit trade vid Genoa; goods for 
Eastern Switzerland and Germany would still go by 
the St. Gothard, those for the west and south of 
France would not forsake the Mont Cenis route, and 
only those for Western Switzerland, and the north and 
east of France, might be diverted—the former, indeed, 
scarcely, except by a Simplon line, though the latter 
would naturally go rid Mont Blanc, if it were pierced. 
The effect on the trade of Genoa would be ni/ ; there 
would merely be a redistribution of the railway traffic. 
The important point is, that a more direct route into 
Italy would enable French goods to compete in her 
markets against the German with greater success. 
This is especially the case with coal ; the Westphalian 
coal having beaten the French in Italy, and seriously 
affected the English trade, by means of the low St. 
Gothard tariff of 3 centimes per ton and kilometre, 
stipulated for in 1879 by the representatives of 
Germany. The final conclusions drawn are, that the 
construction of a new tunnel would be beneficial to 
Italy, by enabling her to send her goods into parts of 
France by a shorter route, but far more by supplying 
her with cheaper goods from France and Germany, 
owing to the increased competition. Such benefit, 
however, is not likely to be sutfliciently great to re- 
compense her for incurring any very heavy expenses 
to forward the scheme; and the construction of the 
lines of access to the new tunnel on the Italian side 
would be an ample share for her to take in the work. 
The semi-official character of the Giornale det Lavori 
Pubblici adds interest to these statements, 


THE UNITED STATES. 
PHILADELPHIA, December 30. 

Imports at New York for past week were 4500 tons 
pig iron; 1700 tons ore; 270 tons machinery ; steel 
blooms to the value of 55,000 dols.; spelter value 
17,000 dols. ; tin in boxes, 154,000 dols. ; amount of 
slab tin imports for year to date 21,706,538 Ib. 
Steel packages, 1,967,724 packages. Value of total 
imports of all kinds to December 22, 488,152,749 dols. 
in spite of the unsettling rumours which have been 
circulated respecting the condition of the iron trade it 
turns out that the supply is much less than was sup- 
posed by outsiders. The decline in price of crude iron 
has attracted a large number of inquiries within a few 
days and a large amount of business has been done in 
lots of from 500 to 2000 tons at the low prices recently 
quoted. The result of this aggressive movement on 
the part of buyers has been to improve confidence and 
encourage makers to hold for somewhat firmer prices 
and in some cases to bring about a higher asking price. 
Quotations are 20 dols. to 21 dols. at furnace for mill 
irons from common to best; 22 dols. to 23 dols. for 
No. 2; 24 dols. to 26 dols. for No. 1. Exceptional 
transactions have taken place outside of these figures. 
Bessemer pig is in active inquiry at 22 dols. to 23 dols. A 
few sales have been heard of at 22.50 dols. to 22.75 
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75 dols. 
Negotiations are in hand for large lots. Muck bar is sell- 
ing at 39 dols. to 40 dols. ; blooms 65 dols, to 68 dols. ; for 
charcoal, merchant 2.30 to 2.40 cents, tank iron 24 
cents. shell 34 cents, flange 44 cents, firebox 54 cents, 
structural iron 2.6 to 2.7 cents for angles; 34 to 3} 
cents for tees, 4 cents for beams. Steel rails are 
quoted at 40 dols., but transactions have been made 
below these figures. Sales of several thousands tons 
of crop ends will be made at about 22.50 dols. Manu- 
facturers of bar iron have held meetings in both ends 
of the State within the past few days, and from reports 
submitted it is apparent that trade is in an improving 
condition, and that demand will surely develop after 
the holidays to an extent which will enable makers to 
obtain better prices than have ruled during December. 
The apprehension has been that many manufacturers 
would take fright at the supposed excess of productive 
capacity, and depress prices by an undue competition, 
but a comparison of notes and a friendly exchange of 
business affairs between competing manufacturers will 
serve to check any excess of competition and lead to 
more friendly struggle for trade. The outlook in rail- 
way circles is that large purchases will be made at 
present low rates, and that as soon as the mills have 
booked another quarter million tons that prices will 
probably improve, and the demand at that time 
continue. Congress is working through the report of 
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the Taritf Commision, and in the main has accepted the 
suggestions made by the body. ‘The American iron 
trade will adapt itself to the changes with a prompt- 
ness, and will meet the necessities of the hour suc- 
cessfully. The pig iron manufacturers have organised 
anational association. Reductions of wages have been 
made in several mills, and a general reduction is in pro- 
gress, and is accepted by the workmen quietly. 


PHILADELPHIA, January 6. 

The retrogression of values has proceeded to an extent 
which leads to the belief that prices will probably 
remain steady for some months to come. The Ways 
and Means Committee of Congress is pushing through 
the work submitted to its care, and in a short time the 
entire report will be completed and submitted for 
acceptance or rejection. The manufacturers of iron and 
steel will acquiesce in the reductions. Wages have 
been reduced at blast furnaces and in Bessemer mills, 
and in all other mills where wages are not determined 
by sliding scales. Reductions are announced in col- 
lieries. Very tittle demand has been exhibited during 
the week, and buyers are deferring large purchases 
until the probable action of Congress can be ascertained. 
The year’s output of the Pennsylvania anthracite coal 
region foots up 29,500,000, or nearly 1,000,000 tons in 
excess of the production of the previous year. Extra- 
ordinary preparations have been made to increase the 
output not only in that region but throughout the 
bituminous coalfields of Pennsylvania. If demand per- 
mits a very large increase in production will be mar- 
keted. Several lines of railways are under construc- 
tion through localities heretofore isolated from markets. 
Vanderbilt, the New York railway king, has two lines 
under way, and is purchasing large blocks of coal 
territory for the purpose of mining, shipping, and 
selling coal. This movement on his part is regarded 
with much disfavour by those now in the trade, because 
they fear he will advance and depress freight charges 
in such a way as to hold shippers and sellers completely 
at his mercy, and depress the value of coal lands and 
properties. The pig iron makers will hold a convention 
in Pittsburg next Thursday to complete their organi- 
zation. The New York manufacturers met last week, 
and agreed to restrict production from next Thursday 
until the 15th of February. The Bar Iron Association 
of Western Pennsylvania have presented a memorial 
to Congress against the reduction in import duties on 
tin plates desired by tin plate importers, and ask for 
an advance to that recommended by the Commission, 
namely, 2,°; cents per lb., which is less than the 
duty contemplated by the law of 1864, which named 
24 cents per lb. A vigorous effort will be made by 
the manufacturers to re-establish the tin plate industry, 
because of the fact it will give work to 100 rolling 
mills, as they say, besides increasing the demand for 
coal and other material, and furnish employment to 
many additional hands. The importers, on the other 
side, represent that the canning industries of the 
Eastern States will be seriously crippled in the export 
trade, which of late has been growing to large dimen- 
sions. Both sides are endeavouring to carry their 
point, and much interest is felt in the outcome. No 
large sales have been made recently, but in view of the 
fact that one-third of the capacity for next year has 
been sold ahead a better feeling prevails amongst 
makers, and 40 dols. is quoted with more confidence 
that they will be able to, within the next thirty or sixty 
days, place contracts sufficient to carry them into the 
summer. Bessemer iron is dull at 22.50 dols. Sellers 
are endeavouring to place large orders, but buyers are 
backward. Domestic iron is selling in a quiet way at 
25 dols. to 26 dols. for No. 1, and 21 dols to 22 dols. 
for milliron. English and Scotch meet with very little 
sale, excepting where concessions are granted, Eglin- 
ton is quoted at 22 dols. ; Glengarnock, 23 dols. to 24 
dols. ; Coltness, 26 dols. to 26.75 dols. ; Gartsherrie, 
26 dols. ; Langloan, 26.50 dols. Old Rails are selling 
at 25 dols. to 25.50 dols. There are no duplicates in 
the market. Scrap is quiet at 27 dols. to 28 dols., and 
only small lots are selling. Railroad earnings exhibit 
very encouraging results. Mileage for the year inclu- 
ding sidings will approach closely to 12,000 miles, 
Whether as much more will be constructed during the 
coming year isa matter of uncertainty ; but, taking 
all evidences as they appear on the surface into con- 
sideration, it may be accepted as probable that as 
much will be built this year as last. The spirit of 
enterprise is abroad, and manufacturing industries are 
extending southward and westward to keep pace with 
the spreading populations in those sections. 

THE ANTWERP WATER WORKS. 

AT the eighth meeting of the session of the Institution of 
Civil Engineers, held on Tuesday, the 16th of January, 
Mr. James Brunlees, F.R.S.E., President, in the chair, 
the paper read was on ‘* The Antwerp Water Works,” by 
Mr. William Anderson, M. Inst. C.K. 

The author commenced by stating that in 1879 the con- 
cession for the supply of water to the city of Antwerp fell 
into the hands of his firm. Antwerp had a population of 
200,000 inhabitants ; it ranked as the third largest port in 
Europe, and was being rapidly extended and embellished. 
Previous to the construction of the works the water 
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supply was derived frum shallow wells and open canals. 
As the sewage arrangements were very imperfect, the 
well water, ough clear, bright, and sparkling, was for 
the most part dangerously contaminated. The scheme 
adopted by the author’s firm, the only one practicable 
from a financial point of view, was originally suggested by 
Mr. J. Quick, M. Inst. C.E., and consisted in taking the 
waters of the river Nethe, an affluent of the Escaut, at a 
point eleven miles from Antwerp, where it was crossed by 
the Malines road. The waters of the Nethe were, how- 
ever, quite unfit to compete with the existing supply, 
after only ordinary filtration through sand, because they 
were greatly coloured by peaty matter, and very finely- 
suspended mud, which could not be separated either by 
subsidence or filtration. Moreover, there would have 
been great risk in introducing into an important town 
water from a river which flowed through a highly culti- 
vated and populous country ; and the attempt to supply 
Antwerp from the Nethe would probably never have been 
made had not Professor Bischof’s process of filtration 
through spongy iron come under the notice of the author. 
The properties of finely divided metallic iron as a material 
for filters had, for some time, attracted the attention of 
chemists. Professor Bischof, Dr. Frankland, and Mr. 
Hatton had demonstrated that it possessed the power of 
destroying organic impurities, removing colour, separating 
finely-suspended matter, softening, and, above all, destroy- 
ing the germs of putrefaction, of bacteria, and probably 
those of epidemic diseases. To confirm the evidence 
afforded by laboratory experiments, and by spongy-iron 
domestic filters, which had been in use for some time, it 
was determined to carry out experiments on a large scale 
at Waelhem, the proposed site of the intake of the works, 
under the auspices of Mr. Ogston, Assoc. Inst. C.E. The 
arrangement recommended by Professor Bischof took the 
form of a pair of filters, having an aggregate area of 680 
square feet. The first filter was to be placed on a higher 
level than the second, and to be filled with a bed of 
spongy iron and gravel, mixed in the proportion of one to 
three, covered by @ layer of ordinary filter sand, the office 
of which was to separate the grosser suspended matter. 
In this filter the water would become charged with iron, 
to eliminate which it was to be exposed to the air, and 
passed through a second or ordinary sand filter in which 
the red oxide would be deposited. The experiments were 
carried on for three months, and proved so satisfactory 
that all doubts about the efficacy of the process were 
removed, and the designs were made for the permanent 
works. 

The terms of the concession required a daily supply of 
33 gallons per head for 175,000 inhabitants, or nearly six 
million gallons per day; but, in the first instance, the 
pumping machinery and main were to be laid down for 
only 40 per cent. of that quantity. The works consisted 
of a 42 in. intake pipe, two settling ponds of an aggregate 
capacity of 2,640,000 gallons, a pair of Airy’s screw-pumps, 


worked each. by an independentengine, for raising the | 


settled water 19 ft. into the spongy iron filter beds ; three 
spongy iron filters having an aggregate area of more 
than 31,000 square feet, three sand filters of the 
same area, two cast-iron filtered water tanks, contain- 
ing together 340,000 gallons, and two pairs of beam 
pumping engines of 170 horse power each, together 
with their boilers and fittings. The Nethe being a tidal 
river, carrying up the drainage of Malines on the flood 
and bringing down that of the villages on its upper waters 
on the ebb, the authorities prescribed certain limits within 
which alone the waters should be taken ; these restricted 
the time available for filling the settling ponds to about 
three quarters of an hour in each tide. The settling 
ponds, of a capacity to hold twelve hours supply, were 
excavated immediately in rear of the river bank and lined 
with dry stone pitching. The nature of the ground was 
exceedingly treacherous, a bed of water logged silt extend- 
ing under the whole area, at a depth of 6 ft. to 7 ft. below 
the surface ; it was thought prudent, therefore, to con- 
struct the filterbeds entirely of earthwork resting on the 
surface, and to trust to puddle linings to secure the neces- 
sary water tightness, and to adopt pile foundations for 
the engine house and chimney. 

The environs of Antwerp being very flat did not permit 
of a high-service reservoir being constructed, the filtered- 
watertanks were, therefore, placed close to the engine- 
house, and the service was maintained by uninterrupted 
running of the engines, which, for this purpose, were 
arranged in pairs, each pair coupled at right angles, so 
that they could run at any speed between 14 and 22 revo- 
lutions per minute. To provide against the effect of frost, 
the novel expedient was adopted of heating the water, as 
it flowed to the screw-pumps, by means of injected steam, 
the author stating that the experience of last winter 
seemed to indicate that the arrangement would prove 
efficient. 

The result of eighteen months working had been very 
satisfactory, the water having remained pure, bright 
and clear, throughout thetime. The spongy iron had not 
shown any signs of deterioration or wasting; and Dr. 
Frankland, who had visited the works, had reported very 
favourably of the process employed, not only with respect 
to the chemical condition of the water, but also with re- 
ference to the complete destruction of bacteria and their 
germs, 

The water from the pumping-station was carried in a 
20-inch main for 10 miles along the Malines Road ; its 
course was described at length, together with the appli- 
ances for getting rid of air and of avoiding dangerous 
shocks. The distribution of subsidiary mains and service- 
pipes in the city was explained, together with the manner 
in which the various services were laid on. By the sys- 
tem adopted a constant circulation was kept up as far as 
possible in the distribution pipes throughout the city. It 
permitted a range of pipes to be shut off without stopping 
the supply of the neighbouring streets, and even often en- 
abled the service to be kept up when portions of one of 





G. 


ENGINEERIN 
the mains had to be shut off. A comparison was insti- 
tuted as to the relative cost of German and English pipes. 
The manner of testing, as fast as the pipes were laid, was 
described, and the paper concluded with the statement 
that the works were erected in fifteen months, ata cost 
of 280,000/. 





SELF-REGULATING DYNAMO MACHINES. 
To THE Epiror or ENGINEERING. 

S1r,—In your issue of the 12th, you are kind enough to 
mention my name in connexion with the invention of 
self-regulating dynamo machines. You also mention that 
Messrs. Crompton were not the first to introduce this 
invention to the public, but you mention that Messrs. 
Siemens Brothers (Limited) were introducing these 
machines in November last on board the s.s. Arizona. 
Allow me to state that even Messrs. Siemens were not 
the first to introduce this system into England. You will 
see by the price-list enclosed, issued in October, that 
these machines were on sale here by the Electric Manu- 
facturing Company of Scotland (Limited); also by an- 
other circular | enclose, it will be seen that these machines 
were for sale in January, 1882. Machines have been in 
use, as thus manufactured, in this country since April 
last with unvarying success. 

I will trouble you further to allow me to state that I 
patented this invention in England in May, 1881, that 
[ applied for the letters patent in America (where priority 
is examined into) in March, 1881, which were granted, and 
that consequently these users are infringing the letters 
patent. It seems curious that as a complete specification 
was lodged in May, 1881, in England, and consequently 
issued in the blue-book in June, 1882, to the perusal of the 
public, that it should have taken, after that publication, 
more than one year for others than myself to find out the 
idea. However, I am not naturally suspicious, and I 
believe some of these rediscoveries to be genuine, but it 
would be advisable if manufacturers sometimes consulted 
the patent lists, as these are published obviously to pre- 
vent accidental infringement. Permit me to add that the 
first model was put to work in 1880. Your observation 
that the Brush ‘‘ teazer” was for a totally different pur- 
pose, is fully borne out by the Brush specifications, and 
by the facts that mere alteration in dimensions on the 
““teazer” basis is not sufficient to produce practical results 
for lighting and power, and that the Brush system still 
depends on carbon resistances for regulation when lamps 
are extinguished. I am sorry to have thus to descend to 
personalities, but it is time that the public should be pro- 
tected from the purchase of machines that are infringe- 
ments on existing letters patent. 

What will be more interesting to your readers are the 
following facts : That a very small modification enables a 
constant current to be maintained through a number of 
lamps Or motors in series, or a constant electro-motive 
force in the case of arrangement in multiple are. That 
the system is especially applicable to machines having 
armatures of high resistance, intended to deal with long 
distances. That used for motors in the electric trans- 
mission of power it gives a much greater efficiency than 


has hitherto been got in practice ; and that for charging | 


secondary batteries it is invaluable, allowing the number 
of cells to be charged to be altered as may be required. 
Any one who has been in direction of,a charging station 
will at once recognise this merit as important. 
I an, yours faithfully, 
Coburg-street, Leith. Pacer Hices. 


THE CHANNEL TUNNEL. 
To THE EpiTor oF ENGINEERING. 

Smr,—The Channel Tunnel has been of late so much 
discussed with reference to the facilities which it will 
afford for invasion, that there is some risk of altogether 
neglecting the question as to its capability of affording 
facilities for legitimate traffic and earning an adequate 
revenue. 

If the ordinary steam locomotive is used, the difficulties 
of ventilation will restrict the traffic to a very moderate 
amount. 

Mr. G. J. Morrison estimated (and his estimate has not 
seriously been called in question), that in the Tunnel 
Channel, the traffic which could be worked by ordinary 
locomotives would be ‘‘ twelve trains a day each way 
through air rather worse than the worst air on the Metro- 
politan Railway,” and that the limit would ‘* not exceed 
a total of twenty trains per day.” 

M. Thomé de Gammond, who probably took a sanguine 
view of the subject, estimated the cost of the Channel 
Tunnel at 7,200,000/., so that to pay a dividend of 6 per 
cent., amounting to 432,000/. per annum, aclear net profit 
of about 34/. per train would be required, allowing twenty 
trains each way for 310 days. 

The steam locomotive is not the only means of propelling 
railway trains, but all other methods which hae been 
tried have given place to it, most of these methods in- 
volving the use of fixed machinery, the failure of which 
causes a lengthened stoppage of traffic. For the Channel 
Tunnel, as for other railways, the steam locomotive would 
no doubt be the best propeller but for its emission of 
smoke ; and this would seem to point to the desirability of 
some mode of working which, while retaining the steam 
locomotive fas the source of the requisite power, either 
does not require it to emit smoke while in the tunnel, or 
does not require it to enter the tunnel at all. This could 
be done by making two single tunnels instead of one 
double one, and making each of them with such a descend- 
ing gradient that trains would run down through it by 
their own weight; the two tunnels being inclined in 
opposite directions, one for the eastward and one for the 
westward traftic. Working trains over part of a railway 
by gravitation is a well-known and very old expedient, 
involving nothing in the way of novelty or experiment. 
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The lower end of each of these submarine tunnels 
would attain to a considerable depth, requiring a long 
land tunnel to ascend to the surface, up t rough which 
trains would be propelled by locomotives in the usual 
manner, these land tunnels admitting of ventilation by 
shafts. 

As to gradients a fall cf about 1 in 100 would be suit- 
able for the submarine tunnels, as it is a well-ascertained 
fact that trains will run down sucha gradient at a speed of 
about 30 miles an hour. The land tunnels might have 
an ascending gradient of 1 in 50, making each of them 
about half the length of its submarine tunnel. 

The tracing enclosed shows a pair of such tunnels, the 
one to England from France being shown in full lines, 
and the one from England to France partly in dotted 
lines.* 

As to the military and political view of the case, this 
does not come within the scope of engineering, but there 
is some danger that the Government and Parliament will 
allow merely national and patriotic considerations to 
influence their views of this, the grandest engineering 
work of the age, and lead them to adopt a course contrast- 
ing strongly with the enlightened conduct of the Egyptian 
Government in the case of the Suez Canal. The import- 
ance of the tunnel from a military point of view is 
probably over-estimated, and any additional danger would 
be almost entirely obviated by an efficient conscription. 

It is perhaps, however, not with France that complica- 
tions are most likely to arise. The tunnel will form part 
of the regular passenger route from America to Europe, 
and every American hopes that if he is very good he will 
go to Paris when he dies; so that, in the event of any 
political excitement in this country, Americans will raise 
the cry, ‘“‘ Are our hopes in this world and the next to be 
blasted by the quarrels of that effete old nation? The 
road to Paris is in danger !” 

I have the honour to be, Sir, yours faithfully, 
JOHN MACKENZIE, Assoc. Mem. Inst. C.E. 

January 16, 1883. 62, Leadenhall-street, E.C. 





HYDRAULIC HOIST FOR TRAINS. 
To THE EDITOR OF ENGINEERING. 

S1r,—We have seen Mr. J. E. Jordan’s letter in your 
number of the 12th inst., and have since obtained his 
Patent No. 3606 of November 13, 1873, and find that it re- 
latesentirely to means ‘‘todispense with all switches, cross- 
ings, and pointsonthe main line at ornear sidings, stations, 
and turnouts,” and has not the same object as our train 
‘ lift described and illustrated by you, viz., the easy trans- 
| ference of trains from a high to a low level, and vice verséd, 
| as at a bridge or tunnel, thus avoiding the cost of steep 
| inclines. However, this is a matter of no moment, as the 
| important part of our invention is the differential accumu- 

lator which you described and illustrated ; by this only a 

very small portion of the usual power is required to lift a 

given weight ; there is no mention of an accumulator in 
| Mr. Jordan’s patent. The train lift shows only one out 
of many applications for this differential accumulator. 

The whole of the above explanation is however rendered 
| superfluous by the fact that our patent is four months 
before Mr. Jordan’s. It is No. 2498 of July 19, 1873; on 
reading it Mr. Jordan will see that although there are 
eleven sheets of illustrations, showing the compensating 
| differential accumulator and its application to raising and 
lowering bridges, canal lifts, gums, contractors’ wagons, 
&c., we did not then think it worth while to give another 
special sheet showing its obvious application to a lift for a 
whole train, an application which, however, has since 
received special notice. 

We are, Sir, your obedient servants, 
CLARK AND STANDFIELD. 





| 6, Westminster Chambers, London, S.W., Jan. 17, 1883. 








THE COST OF ELECTRIC LIGHTING. 
To THE EpiTor OF ENGINEERING. 

Srr,—In the ‘Electric Lighting Notes” of your last 
issue, you say, in criticising my lecture at the Royal 
United Service Institution, *‘In the first place, taking 
his own data we work out the cost for him, with coal at 
20s. per ton, to be rather more than a halfpenny, instead 
of a farthing.” In the same way you might have worked 
it out, ‘taking my own data” with coal at 40s. per ton, 
and then you would have found the cost tobe a little over 
a penny; and further with coal at 4s. per ton (the actual 
| price of good coal delivered by rail in Glasgow) you would 
have found, taking always my own data, that the cost 
was a little under half a farthing. But taking the price 
of coal at the average rate throughout the kingdom, as I 
have taken it, you will find that my estimate of a farthing 
is not so far out. 

Next you say that “‘ An ordinary gas jet costs one-fifth 
of apenny perhour.” I have put it atafarthing. Well, 
let that pass. You goon to say that “‘ to-day there would 
be a difficulty in getting a supply of incandescence light 
at the price of gas.” You might, indeed, have gone 
further, and stated with perfect truth that there would 
be a difficulty, and a very great difficulty, in getting a 
supply at all. 

Finally, you say, ‘‘ We wish that Mr. Lane Fox had 
been more explicit with his audience, and had furnished 
reasons which would have enabled us to share his rosy 
anticipations.” If youhad read my lecture before criticis- 
ing it, you would have found that your wish might have 
been gratified, for, indeed, the chief object of my lecture 
was to indicate “‘ the possible direction in which this great 
reduction is to be made.” My reason for thinking that 
we have not arrived at a final stage in electric lighting, 





* [As the arrangement suggested will be readily under- 
stood from the description, we have not considered it 
necessary to prepare an engraving from the tracing sent. 
—Ep. E.] 











yet had any opportunity of testing electric lighting on a 
large scale with a properly organised system of electrical 
distribution. When such systems are established on a 
scale similar to those of gas, as 1 hope and believe they 
will be before long, I have no doubt that you in common 
with the rest of the world, will be able to share my “‘ rosy 
anticipations.” 
I am, Sir, your obedient servant, 
Str. G. Lane Fox. 

394, Threadneedle-street, E.C., January 17, 1883. 

[In the lecture we ventured to criticise last week, we 
find that Mr. Lane Fox erystallises his convictions on the 
subject of electric iighting by incandescence, in the follow- 
ing sentence: ‘‘ An ordinary gas jet is equal to twelve 
candles only, so that for the same price twelve times as 
much light can be produced by electricity as by gas.” We 
need not repeat the substance of our criticism, to which 
Mr. Lane Fox takes so much exception, but we will sup- 
plement it by a few deductions made from careful esti- 
inates prepared by responsible engineers. Mr. Lane Fox 
has obtained his results by placing all his figures too 
favourably forelectricity and toounfavourably forgas. Thus 
he assumes a consumption of 1} pounds of coal per horse 
power per hour, and allows for no losses of fuel. He 
assumes that the cost of this coal:represents one-third of 
the total outlay for the production and distribution of 
electrical energy, including a business profit on the under- 
taking. He says that a gas jet burning 5 ft. per hour 
costs one farthing an hour, which is not the case ; it costs 
less than one-fifth of a penny; and that such a jet 
is equal to twelve candles only. Dr. Siemens states 
that “it takes 5 cubic feet of gas to produce the same 
luminous effect as one incandescence light of sixteen- 
candle power,” and this is very close to actual fact ; 
therefore, assuming for a moment a profitable production 
and distribution of electric energy at one farthing per horse- 
power per hour, converted into 150 candles, we should 
require 8.12 gas jets to obtain the same result, and costing 
1.62 pence per hour, or 6.5 times the cost of electricity ; 
instead of 12 times as Mr. Fox has it. But this estimate 
of one farthing per hour per horse-power, cannot be 
accepted as correct. This price has to include _the 
cost of establishment, production, maintenance, capital, 
and profit. Also the renewal of lamps, since Mr. Fox 
includes the production of light as well as the dis- 
tribution of the energy creating it. Of coyrse he as- 
sumes the case of works on a very large scale to produce 
his 600 candles for a penny an hour. In his very ad- 
mirable address delivered recently before the Society of 
Arts, Dr. C. W. Siemens gave very detailed estimates 
for an installation on a very large scale, a factory of 
7042 horse-power: in this estimate we notice that he 
takes the price of coal at 208. a ton; a figure to which 
Mr. Fox takes so much exception. Now Dr. Siemens’ 
estimate of annual expenditurefor the supply of 64,000 
lamps may be summarised as follows, the total cost of 
establishment having first been shown to be 177,000/. 
The length of time assumed for burning each lamp was 
six hours a day, representing eight hours’ consumption 
of coal at 2 Ib. per horse-power per hour. 


£ 
Cost of coal at 20s. per ton 18,300 
Wages, repairs, Kc. a 6,000 
Depreciation at 74 per cent. 13,300 
Management i 3,400 
Total 41,000 


This is equivalent to 12s. 94d. per lamp and per year for 
the above items ; to them has to be added the cost of lamp, 
renewals at 5s. per lamp each 1200 hours, or 9s. a year, 
making total cost per lamp 21s. 94d. a year. This estimate, 
however, shows no profit, and Mr. Fox says that a profit 
is included in his farthing. Now, 10 per cent. is a very 
moderate profit to look for in commercial undertakings, 
and if we assume this, there will be 17,700/. to add to the 
41,000/., or 58,700/. a year, equivalent to 18s. 4d. per 
lamp, plus 9s. for renewals, or 27s. 4d. for each lamp. It is 
only fair to include this 10 per cent. profit in making a 
comparison with gas, the prices charged for which are 
sufficientto pay about 10 per cent. According to Dr. 
Siemens, 5 ft. of gas properly burnt, produces as much 
luminous effect as a 16-candle incandescence lamp. Such 
‘a burner, in use during six hours a day, would burn 
10,950 ft. of gas, which, at 2s. 8d. per 1000, amounts to 29s. 
a vear, more evidently than the incandescent light, but 
very far from Mr. Fox’s twelve-fold. Now, we will take 
another case, and make use of some of the figures in 
Mr. Conrad W. Cooke’s admirable report to the Sheffield 
Town Council. This report deals with the supply of 
about 10,000 lights for private purposes, delivered froma 
central station to, but not within the houses of consumers, 
so that the cost of domestic fittings, lamps, &e., is not 
included in the estimate. In this case coal is taken at 


9s. a ton, with compound condensing engines and loco- | 


motive boilers, burning 2 lb. per horse power per hour. 
The expenses are summarised as follows by Mr Cooke : 


Cost per lamp. 


Per hour. Per annum of 3000 hrs. 








pence. a od. 

Cost of production 022 5 6 
Maintenance 028 7 0 
Management ; - sf 004 10 
Interest on capital, 5 per cent. -020 5 0 
O74 18 6 


Increasing the interest on capital to 10 per cent., as in 
the previous case, the cost per lamp per hour reaches | ments were: 
.094 pence, or 23s. Gd. a year, and allowing for 24 renewals | tons ; Swansea, 595,555 tons. 


Baciecheleinescniathin 


of lamps during the 3000 hours of the year at, say, 4s. a 
lamp (Dr. Siemens’ estimate of 5s. being probably high), 
the total cost of each lamp would be 33s. 6d. per year to 
the consumer. Gas in Sheffield costs 2s. 4d. per 1000, the 
price being ower than in London, because coal is cheaper. 
A gas-burner consuming 5 ft. per hour during 3000 hours 
would burn 15,000 ft., which at 2s. 4d. = 38s. Now these 
two estimates, carefully and quite independently prepared 
by two well-known authorities on electric lighting, for two 
localities where quite different conditions prevail, may 
reasonably beaccepted as representing what can practically 
be attained, so far as present experience, or reasonable ex- 
pectation of development permits us to calculate. From 
the foregoing it will be seen that the various deductions 
stand as follows, the first two substantiated by careful 
and detailed figures, the third resting only on vague and 
general statements so far as appears from Mr. Fox’s 
lecture. 


Cost of Gas to give 
Equivalent 
Luminous Duty. 


Cost of 
Incandescence Lamp | 
per Hour. | 





d. \ d. 
Siemens 149 158 
Cooke... 134 140 
Lane Fox -0208 | .250 


We shall hope to publish shortly the report of Mr. 
Cooke in extenso, as it contains much useful data on the 
subject of cost of incandescent lighting.—Eb. E.] 








| NOTES FROM THE SOUTH-WEST. 

New Graving Dock at Cardif.—Tenders are being 
| invited for the construction of a new graving dock at the 
| south-east corner of the Roath Basin, Cardiff. This is 
| the enterprise of a company which has been formed under 
| the title of Messrs. Morel and Co., and the dock will be 
}one of the largest and most complete in the Bristol 
| Channel. It will be 600 ft. in length, with a caisson in 
| the centre, by means of which it will accommodate two 
| long vessels at the same time. 


| _ Newport.—Coal shipments have again been heavy. 
| Prices are firm. The projected re-opening of the Risca 
| Colliery is exciting some interest. With regard to the 
| iron and steel there does not seem to be much movement 
|in the market, but manufacturers continue to receive a 
| fair number of orders. Last week’s clearances comprised 
| 43,572 tons of coal, and 408 tons of iron. The imports 
| comprised 11,310 tons of iron ore from Bilba, and 8270 
| tons from other places. 


| Monmouthshire Litigation.—A Monmouthshire mineral 
dispute, which has been pending since 1876, was renewed 
at Cardiff on Friday in a fresh form in the suit of Phillipps 
|v. Hanfray and others. 
| the defendants as owners of the Tredegar 
| to recover damages by trespass committed in working the 
coal under plaintiff's property. 








| 1746 tons on the week. 
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in the foreign coal shipments has been about 160,000 tons in 
three years ; at Newport, 330,000; and at Cardiff nearly 
1,000,000 tons. 

Abercarne.—On Saturday the engines were started at 
the Prince of Wales Pit, Abercarne. The mine has lain 
idle since September, 1878, when a fearful explosion took 
place causing the loss of 300 lives. 

Bristol and London and South Western (Junction) Rail- 
way.—-On Friday the directors made the necessary Par- 
liamentary deposit of 74,508/. There will thus be a severe 
contest during the ensuing Parliamentary session between 


| the London and South-Western and the Great Western 


Companies. : 

The Swansea Valley. —The tinplate trade is still some- 
what inactive, and there is no disposition on the part of 
merchants to give higher prices. Stocks are accumulating 
at many of the large works. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
larger attendance than usual on ’Change at Middles- 
brough, but there was less business done. It was found 
that Messrs. Connal and Co., the warrant storekeepers 
here, had a stock of 94,781 tons, which is a decrease of 
In Glasgow they hold 605,108 
Nominally the prices were the same as those we 


tons. 


| quoted in our last issue, being based on No. 3 Cleveland 





The action was brought against | 
ron Works | ; ) 
| Darlington, which stopped a few weeks ago, have been re- 


The inquiry was opened | 
I 


| before Mr. Roupel, one of the official referees of the | 


| Court of Chancery. 
| have admitted the extraction of 20,000 tons, but the 
| plantiffs urge that the amount is nearly 70,000 tons. The 
| inquiry is likely to be a protracted one. 

| Coal Exports at Cardiff.i—In 1841 the quantity of coad 
|; exported from Cardiff was 157,733 tons. In 1851, the 
| total had risen to 740,159 tons ; and in 1861, to 2,014,965 
|tons. In 1871, an aggregate of 2,979,843 tons was at- 


The defendants, it is admitted, | 


pig selling at 42s. 9d. per ton. While there were merchants 
willing to sell at a shade less than this figure, the stronger 
members of the combination amongst the pig makers de- 
clined to book any order below 43s, Gd. per ton. Ship- 
ments are fairly satisfactory A week ago it was 
rumoured that the Cleveland ironmasters were not likely 
to continue their combination for restricting the output 
and maintaining prices. They still intend to adhere to 
their combination, and they state that they find a rather 
better inquiry for pig iron. 

The Ferryhill Iron Works.—Mr. John Rogerson, of the 
Weardale Iron and Coal Company, has purchased the 
Ferryhill Iron Works from the liqnidators of the Rose- 
dale and Ferryhill Iron Company. The property is 
situate at Ferryhill on the North-Eastern Railway, and 
includes about 70 acres of leasehold land. It is stated 
that the price paid for the works is 11,500/. Some time 
ago the furnaces, which were the largest in the North of 
England, were dismantled. 


The Finished Iron Trade. — The manufactured iron trade 
certainly does not improve. The mills and forges are 


| well occupied, but the prices are low, and there is no 
| prospect of any advance. 


The quotations are the same 
as last week. 
The Skerne Iron Works.—The Skerne Iron Works at 


started. 


Shipbuilding and Engineering.—Both these branches of 
industry are still busy. Onthe Tyne, Wear, and Tees 


| there is every sign of great briskness continuing for 


months. Bridge builders, however, complain of the diffi- 


| culty of getting orders ahead, and some of the works are 


| tained, and in 1881 there was a further advance to | 


| 6,442,101 tons, 


| Cardif.—The demand for coal has continued active. 
| Makers of patent fuel are in pretty much the same posi- 
j tion. Last week’s clearances comprised 157,383 tons of 
| coal, 3225 tons of iron, and 2373 tons of patent fuel. 
| From Bilbao there came to hand 6576 tons, and from 
| other sources 3255 tons of iron ore, 


| Dock Amalyamation.—The Newport Dock Company 


| has agreed to amalgamate with the Newport (Alexandra) 

| Dock Company. The old dock will be left to receive the 

smaller class of vessels coming to the port, while larger 

craft will occupy the Alexandra Dock. The old dock 
cost altogether 390,000/. 

| 


| _ South Wales Coal and Iron.—The shipments of coal from 


getting short of contracts. 

The Steel Trade.—The steel trade is brisk, but here 
again the prices are very low, and yet orders are not 
obtained readily. At the Eston Steel Works, Middles- 
brough, where the production of steel is so heavy, two- 
thirds of it ismade from Cleveland iron, and very soon the 


| whole of the steel manufactured there by the Thomas- 


Gilchrist process will be from Cleveland iron only. The 


| Eston Works can now turn out 5000 tons of steel rails per 


week, 
The Coal and Coke Trades.—There is no alteration in 
the coal and coke trades. 





| for reading at the meetings of the Society of Arts during 


the part of the session after Christmas :—At the ordinary 
meetings—W. K. Burton, ‘‘ The Sanitary Inspection of 


| Houses ;” General Rundall, ‘‘ The Suez Canal;” Professor 


Thorold Rogers, M.P., ‘‘ Ensilage in the United States ; 


the South Wales ports for December were considerable, | 


| but not so large as they have been for some few months in 
| the year. The shipments of iron from Cardiff were un- 
| usually high, and from Newport unusually low. The 
|foreign coal shipments last month were: Cardiff, 
| 466,820 tons ; Newport, 110,379 tons; Swansea, 72,755 
| tons. For December, 1881, the shipments were: Cardiff, 
| 459,047 tons; Newport, 105,505 tons; Swansea, 61,769 
| tons. The coastwise shipments last month were: Cardiff, 
75,286 tons ; Newport, 69,076 tons ; Swansea, 61,083 tons. 
|For December, 1881, the coastwise shipments were: 


55,238 tons. The shipments of iron last month were: 
Cardiff, 16,599 tons; Newport, 7118 tons; Swansea, 
46 tons. The shipments of patent fuel were: Cardiff, 
25,304 tons ; Swansea, 8944 tons. The foreign coal ship- 
| ments for the year were: Cardiff, 5,799,919 tons; New- 
| port, 1,365,105 tons; Swansea, 937,275 tons. For 1881 
| the shipments were : 
| 1,158,418 tons; Swansea, 771,482 tons. For 1880 the 
| Shipments were: Cardiff, 4,897,440 tons; Newport, 
| 1,032,572 tons ; Swansea, 796,761 tons. The eoastwise 
| shipments last year were: Cardiff, 951,197 tons; New- 


| Cardiff, 78,465 tons; Newport, 71,114 tons; Swansea, | 
| 


| port, 898,307 tons ; Swansea, 758,642 tons. For 1881 the 
|} shipments were: Cardiff, 933,505 tons; Newport, 


| 907,557 tons ; Swansea, 683,935 tons. For 1880 the ship- 
Cardiff, 864,899 tons; Newport, 869,820 
The increase at Swansea 


Cardiff, 5,496,442 tons; Newport, 
by Moulds ;” 





” 


Sir Frederick Bramwell, F.R.S., ‘‘Some Points in the 
Practice of the American Patent Office ;” J. H. Evans, 
‘“*The Modern Lathe ;” A. J. Hipkins, ‘‘ The History of 
the Pianoforte ;” Prof. George Forbes, ‘‘ The Electrical 
Transmission of Power ;” D. Pidgeon, ‘‘ Recent Improve- 
ments in Agricultural Machinery; ” Wilfred Cripps, 
¥.S.A., “‘ English and Foreign Silver Work, with some 
Remarks on Hall-marking.” In the Foreign and Colonial 
Section—Edmond O'Donovan, ‘‘ Life among the Turco- 
man Nomads;” Rev. J. Peill, ‘‘ Social Conditions and 
Prospects in Madagascar ;” Robert W. Felkin, “‘ Egypt, 
Present and to Come ;” W. Delisle Hay, ‘ Social and 
Commercial Aspects of New Zealand.” In the Applied 
Chemistry and Physics Section—C, F. Cross, F.C.S., 
“Technical Aspects of Lignification;” Walter G. 
MeMillan, ¥.C.8., ‘‘ Chemical Means for Preventing 
or Extinguishing Fires;” W. N. Hartley, F.R.S.E., 
‘* Self-purification of River Waters ;” R. W. Atkin- 
son, B.Sc., ‘The Formation of Diastase from Grain 
James J, Dobbie, D. Sc., and John Hutch- 
inson, ‘On the Application of Electrolysis to Bleaching 
and Printing.” In the Indian Section—Charles H, 
Lepper, ‘‘ Overland Commercial Communication between 
India and China, vid Assam ;” S. Seton - Karr, 
** Agriculture in Lower Bengal: with some Notice of 
Tenant Right, &c. ;’ J. M. Maclean, “ Private Enter- 
= in India ;’ C. Purdon Clarke, ‘‘ Some Notes on the 
omestic Architecture of India.” 
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ILLUSTRATED PATENT RECORD. 
















APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 

JANUARY 15, 1883. 

In the Cases of Inventions communicated from Abroad the 
Names, &c., of the Communicators are given in Italics 


after the Applicants Names. 





Jan.10 
135 


150 
151 
152 
133 
154 
155 
156 
157 | 
158 
Jan.11 
159 
160 
161 


162 
163 


163 
165 
166 


167 
168 


172 


NAMES, &c., 
OF APPLICANTS, 


Allison. Messervey. 
J. Maynes, London. 


A. H. Bateman, East 
Greenwich. 

F, Venables, Hadley 
Green. 

J. m3 Dy Bir- 


G. ms orang, Little 
Ilford, Essex. 
Newton. Storm. 
Johnson. Bancroft 
and Thorne. 
J. Chapman, Leith. 
De Pass. Béliard. 
H. F. Joel, London. 
H. i =a Thornton, 


Yor 
A. B. Wren, Lenwood, 


Sterling. 
a. 
Southgate. 

E. ¥S Monfort, New 


ork. 
J. White & J, Asbury, 
Coventry. 
Gedge. 
Ponceet. 
R. Chidley, 
Green. 
Imray. 


F. J. Odling, Derby. 
Abel. Aawer. 

Lake. Mazin, 

J. Allen, Crouch Hill, 
Middlesex. 

Lake. Platt. 


New 


Woret and 
Wood 


Terry. 


J. Brocklehurst, Stock- 


port. 

J. N. Paxman, Col- 
chester. 

.. a, Birming- 


C, A. Barber, London, 


Wirth. Greif. 

M. H. Smith, Halifax, 

B. Jose phy, Leeds. 

W. Walker, Dunstable, 

Groth. Hoseman. 

Groth. Ramberg. 

J. F. Swinburn, Bir- | 
mingham, | 

R. RB. Caplio, New | 
Cross, Kent. | 

J. Crabtree, Heckmond- 
wike, Yorks. 

J. Crabtree, Heckmond- 
wike, Yorks. 

W. Barwell and T. 
Johnstone, Birming- 


ham, 
Lake. Baldwin. 


Thompson, 
mick, 
Thompson. Dosse and 

reise. 
Thompson. Mathieu. 
§. Andrews, Cardiff. 
G. 8. Rayson, Balham. 
W. M. Mordey, Putney, 


Wirth. Philipp. 
Edwards, Jeansaume. 


McCor- 


A. Seneaaain, 


-~ 
G. » Shisrs and A. 
Wiight Oldham. 
H. A. A. Thorn, Lon- 


don. 
J, Shaw & F, Milan, 
Lockwood, Yorks. 


G. Newsum, Leeds, 
and W. H. Ibbetson, 
Bradford 


C. Coleman, London. 


L. Dathis, Paris. 
L. Dathis, Paris, 


Haddan, Hurst. 
T. Perkins, 1" 
erts, and 8. 
Wansford, 


Thornlie- 
, Renfrew. 


ABBREVIATED TITLES, &c. 


Refrigerators. 
—e printing, &c., 


Valves and taps. 


cheques, 


Signalling on rail ways. 
Saddles of bicycles, &c. 
Self-coupling railway trucks. 


Two-wheeled vehicles. 

Drills, and sharpening apparatus 
therefor. 

Surface condensing engines. 

Portable railways. 

Magneto-electric machines, 

Pickers for looms. 


Joints of sanitary pipes, &c. 


Spark arresters. 

Communication between passengers, 
guards, &c., of railway trains. 

Electrical firearms, &c,, and cart- 
ridges therefor. 

Velocipedes, 


Looms, (Complete specification), 


Railway signalling apparatus. 

Cable traction railways. (Complete 
specijication). 

Gas motor engines. 

Step-by-step rotary motion. 

Gas-engines. 

Gas cooking stoves, &c, 


Rivetting machines. 
specification). 


(Complete 


Calcining limestone, &c, 
Governors for engines, 
Clasps for bracelets, &c. 


Killing, &c., fish, &c., in the ocean 
and attracting them 


| Production of aniline. 


Boilers, 


| Manufacture of woollen fabrics. 


Sewing machines. 
Matches, &c. 

Washing clay, &c. 
Breechloading small arms. 
Wheels and pulleys. 
Woven fabrics. 

Woven fabrics. 

| Screw bolts, rivets, &c. 


Spooling machines, &c, 
specification). 


(Complete 


| Harvesting machines, 


Hydraulic cements, &c. 


Separating volatile from non-volatile 
substances. 

Cars, omuibuses, &c. 

Pen for reservoir pen-holders. 

Controlling, &c., the electric cur- 
rent. 

Recovering ammonia from gases, 

Cutting hard stone. 


' Silica bricks. 


Looms for weaving. 


Crimping and closing metallic cart- 
ridge cases, 

Indicating water in cisterns, &c, 

Varnishing, gumming, &c., paper, 

&e, 


a apparatus for perambulators, 


nesting and airing dough. 

A movable oven petecieg @ concen- 
trated and a compensated heat. 

Middlings purifiers, 

Tools for shearing, punching, and 
clamping. 


Pavement. 


| Colouring matters, 


y, Buras, R. Barr, and | 
D.H 


unter, Lon- 
aly 


Incubators. 


Cutting sugar-cane crops, &c. 


Nos, 
and 
Dates, 


Jan.11 
173 
im 
175 
176 
17 
178 
179 
180 
181 
182 
183 
184 
Jan.12 
185 
186 


187 
188 


189 
190 
191 
192 
193 
194 
195 
196 
197 

198 


199 
200 


Jan.1 
aL 


202 
203 


204 
205 
207 
208 
203 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
Jan.15 
220 
221 
222 


223 
224 
225 


226 


227 
228 


229 
230 
231 
232 
233 
234 
235 
236 


237 


NAMES, &c., 
OF APPLICANTS. 


H, T. Baeschlin, Mont- 
pelier, France. 
H. m.* Biertumpfel, 


ndon 
| Morgan- -Brown. Mar- 


u 
Thompson. Parshall. 
E. W. 


Lee, Wigston 
Magna, Leicester. 
Edwards, Viet. 


H, Alabaster and T, E. 


Gatehouse, London. 


T, E, Gatehouse and H. 


Alabaster, London. 


J, Richardson, Lincoln. 


C. Toope, Stepney. 
J. G. Lorrain, London. 
Lake. Menges, 


@. Craddock, London. 
A. H. Williams, Lon- 


don. 
J. A. "Briess, London. 
J. Aimers, and 


J. 
Tinline, Galashields. 


W. Alexander, Govan, 
Lanark. 

J. Williams, Cardiff. 

W. J. Jordan, London. 

P, Smith and 
Ambler, Keighley, 
orks. 

J. E. Meyer, Copen- 
hagen. 

E. Quick, Bristol. 

Gedge. Glaser. 

8. Mason, Leicester. 

Thom Lasher 
and Bradford. 

C.J. J. Apguotes, Salford, 

Appleton, 

Manchester. 

J. ——_ and E. 
Ren n, London 

R, Manel "sheffield. 


J. R. Wells, New 
York, U.S.A 

J. Bilsland, eae 

W. Rockliffe, Sunder- 


land. 
Mills. 
C. E. J. May, Charlton, 

ent 

R. F. Fairlie, London. 
Engel. Berlien. 
T. Foxall, London. 
H. Lane, London. 
Ly B. Moreton, Cardiff. 


. O. Greening and 
E. D. Barker, Lon- 


don, 

G. T. Cheetham, Brad- 
ord. 

E. A. Showell and C. 


Pittiot. 


Turner, Birmingham. 


Lake. Schreiber and 
Fellner, 
Brandon. Hotchkiss. 


E. B. Donkin, London. 
J. 8. Sellon, London. 


Wirth. 
G. F. Fuller, London. 


G. Davis, Aberystwith, 
W. Jones, Llannon, 
and Girdw: 
Edinburgh. 

J. Nicoll, Dundee. 

Lloyd Wise. 


M. Bebro, London. 


Haddan, Cross, 
Von Nawrocki. Otto. 


H. W. L. 0. von Roden, 


Hamburg. 

. F, Farquharson, 
London. 
Vaughan. Werndl. 
~ Ks sea Not- 


x. Mason and T. 
Hinds, London. 

D. Urquhart, London. 

A. P. Trotter, London. 

J. Hudson, Bolton. 

C. L. Jackson, Bolton. 

J. Dempster, Elland, 
Yorks, and J. A. 
Drake, Halifax. 

Lake. French and 
Bullivant, 

Lake. Bennor. 

Brierley. Scholz. 

R. Stone, London. 

8. H. Emmens, Lon- 


don. 

M. Zingler, Buckland 
Crescent, Middlesex. 
Lake. Skenec Kiih- | 

maier, 


Kalle and Co, 


Mariotte, 
Mariotte,and Boffy.| 
R. Watkinson, Salford. 


ABBREVIATED TITLES, &c. 





Hygienic pillows and bedding. 


Candle moulding machines 
candles. 
Knitting machinery. 


and 


Lubricating steam penne &e, 
Sewing machines 


Hoeing machine. 
Telephonic transmitters, 


Electric lamps. 


Electrically controlling the speed of 
engines. 

Preventing radiation of heat. 

Electric arc lamps. 

Dynamo or magneto-electric machines 
= apparatus employed there- 
with. 


Releasing fallen horses. 

Air and water-tight compartments 
of ships. 

Producing electric light. 

Valves and valve-gear. 


Sheaves for pulley blocks, 

Steam boiler furnaces. 
Sleeve-links, &c. 

Doubling and twisting machines, 
Centrifugal machines. 
Manufacture of boots, &c, 
Tobacco. 

Breaking, &c., stones, &c, 

Knit stoc kings. 


Etching on rollers, 


Work baskets, &c. 
Manufacture of steel. 


Compound steam engines. 


Forming the heads of bolts, &c. 
Iron hand-rail stanchions. 


Classification of colours. 
specification). 


Telegraphic posts, &c. 


(Complete 


Locomotive engines, 
Drawing corks. 
Colour boxes. 

team generators. 
Key for securing rails. 
Harvest saving appliances. 


Carriage windows. 
Sash and casement fastenings, 
Hot air engines. 


Breechloading cannon. 

Rotary pumps and engines, 

Working and regulating secondary 
batteries, and machinery therefor. 

Red colcuring matters. 

Self- filling and self- discharging 
grapples, &c. 


Chimney cowls and ventilators. 


Bearings and lubricating apparatus. 
Grinding corn, &c. 


Double-lock universal joint. 

Delivering consecutively numbered 
tickets, 

Belting. 

Homogeneous metal castings. 

Preserving milk. 


Kettles. 


Breechloading firearms. 
Damp-proof socks or soles, 


Stamping, endorsing, &c., machines. 
Carbonate of strontia. 

Distributing and diffusing lights. 
Roller blinds. 

Mangling and calendering machines, 
Gas retort furnaces. 

Screw taps. 


as 


ens. 
| Artificial stone, 


Reduction of metallic ores. 
Substitute of gutta-percha, &c. 
eee batteries. 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS, 
For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents. 


1.—Announced January 12. 































No Name. No. | Name. No Name. 

1882 1882 1882 

4454 Thompson 6080 | Chapman. 6164 Clark (Gerard 
(Milliken, | 6082 | Nunan. & Bonsor). 
Brown, andj 6084 | Edwards 6166 | Symons. 
Hyde). (Zalm). 6168 Lake 

5508 Groth(Partly| 6086 Lake (Chase). (Johnston). 
Mineur). 6088 | Cotton. 170 | Imray 

5833 | Lammers. 6090 | Hemming. (Haskin). 

5856 Porter. 6094 | Lee and 6172 | Knowles. 

5898 Wolff. Stodart. 6174 | Morgan- 

6026 Simon 6096  Haddan Brown 
(Schwei- (Schonner). (Belzer and 
zerische 6098  Mills(Vernay Preller). 
Industre- and Rouz).} 6176 | Haddan (En- 
Gesell- 6100 | Greig and demann). 
schaft). Greig. 6178 | Woods and 

6023 | Jones. 6102 | Bossomaier. Mills. 

6030 Holmes and | 6106 | Taylor and 6182 | Wolff (Maéller 
Lindley. Challen. & Andersen). 

6034 Thompson & | 6108 | Fletcher. 6184 | Eyland. 
Starling. 6110 | Thompson 6186 | Hancock. 

6036 Wimshurst. (Du Pont). { 6188 | Johnson 

6038 | Pitt. 6112 | Edwards (Anthony). 

6040 Bull. (Dulier). 6190 Alexander, 

6042 | Barnet. 6114 | Emmens andj 6192 | Willoughby. 

6046 Lake (Kre- Munro. 194 | Hannay. 
menezky). | 6116 Imray (Lake).] 6196 | Smith. 

6048 _ Johnson 6118 | Binswanger, ] 6198 | Hurst. 
(Willcox). | 6122 | Sugg. 6200 | Lake(Maiche) 

6050 | Cowper and | 6124 | Foxall. 6202 | Thresher. 
Cowper. 6126 | Hopgood andj 6206 | Handford 

6052 Dutton Jenner. (Edison). 
Leinbach &| 6130 Clark 6212 | Laycock. 
Wolle). (Laurent). | 6214 | Watson. 

6054 Pearse. 6132 | Lyle. 6216 | Armer. 

6056 Plaisted. 6134 | Townsend. 6218 | Jamieson. 

6058 Faure. 6146 | Bennett and } 6220 | Smith. 

6060 Drew. Walker. 6222 Bradshaw. 

6062 Davis. 6138 | Petrie and 6224 | Freir. 

6064 Chenhall. Entwistle. | 6226 | Howell. 

6066 Lake (Lamb). 6142 | Plunkett. 6228 | Imray 

6063 Hollands. 6144 McDougall. (Ochorowicz) 

6070 Stewart. 6146 Matthews. 6230 | Wilkinson. 

6072 Gedge 6148 Sawyer. 6232 Gerner. 
(Pattee). 6150 | Haddan 6234 Fitch. 

6076 Groth (Camp- (Fortin & | 6236 Lake 
bell Mining Langlet). (Faugier). 
and Reduc-] 6152 | Epstein. 6238 Green(Partly 
ing Co.) 6154 | Gentle. Galt and 

6078 Groth 6156 | Cope. Freeman). 
(Olausen). | 6158 | Fawcett. 240 Casella. 

6162 | Rider. 
Il.—Announced January 16 

No. Name. No. Name. No Name 

1882 1882 1882 

6011 Brydges 6111 | Thompson 6137 | Conquest 
(Schwarz (Gilain). (Hoe and 
Brothers). 6113 | Johnson Co.) 

6093 Laird. (Marell 6139 Brooks and 

6095 Abel Brothers). Tweedale. 
(La Société] 6115 | Anderson & | 6141 Rigby 
A. Labrosse | Darling. (Rigby). 
et G. 6117 | Imray 6143 McDougall. 
Richard), (Roade). 6145 Bauermeister. 

6097 Jones and 6119 | Hewett. 6147 Glase# 
Hemsley. [| 6123 | Trotman. (Blaes). 

6099 Beston. 6125 | Terry and 6149 Ekman, 

6101 Major. Scott. Espeut, 

6105 Varley and 6127 | Coleman and and Fry. 
Shearer. Henson. 6155 Jensen 

6107 | Knowles, 6129 | Taylor. (Westphal 
Faulkner, Allen, Brothers). } 
Metcalfe, & Evans, and | 6157 Capewell. 
Raines. Scott, 6159 Pemberton 

6109 Crommelin, | 6131 | Clark Pearson. 
Lees, Spain, (Feiz). 6161 Engel 7 
and Thomp-] 6133 | Squire. (Klinker- 
son. 6135 | Dimmock. Tues). 

6163 Green. 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


For Particulars see Corresponding Numbers in Lists of 











































































































COMPLETE SPECIFICATIONS. 


Applications for Patents. 





















































No. Name. No. Name. No. Name. 
1883 1883 1883 
86 | Imray 127 | Gedge 134 | Lake 
(Leavitt & (Morel and (Platt) 
flather). Ponce ). 50 | Lake 
129 Imray (Bald win), 
(Terry). 
NOTICES TO PROCEED. 
1.—Time for entering Opposition expires Friday, 
February 2, 1883. 
No. Name. No. Name. No. Name. 
1882 1882 | 1882 
4242 | Tidcombe. 4266 | Slater. 42983 | Reddie 
4245 | Lake (Lojda).] 4235 Lake (Virot). 
4251 | Slater. | _(Thivollet). | 4299 | Barlow 
4253 | Parr and 4236 | Brailsford. (Encausse 
| Gibson. 4289 | Houghton. & Canésie)} 
4260 | Blechynden. * 4297 ' Hinksman. 

























ENGINEERING. 





[JAN. 19, 1883. 
















































































No Name. No. Name. No. Name. 
1882 1882 | 1882 | 
4307 | Lake 4450 | Langdon, 5264 | Newton 
(Lillie). Fuller, & | _ (Klénne). 
4316 | Cheesbrough Fuller. 5309 | Lake 
(Katon). 4485 | Thompson (Fletcher). 
4317 | Cheesbrough (Sauget, 5363 English and 
(Eaton). Aubertin, & | Sturgeon 
4336 | Beverley & Grangier). (Partly 
| Sykes. 4533 | Scott. | Hanssen). 
4337 | Shepherd, 4605 | Johnson 5492 Maynard. 
| Ayrton, & (Musil). 5837 | Scriven. 
Hallam. 4618 | Whillier. 5847 | Thompson & 
4367 | Morgan- 4644 | Claus, Thompson. 
| Brown 4636 | Bushell and | 5986 | Hannan. 
| (Schmidt). Haydon. 6015 | Polkinghorne 
4389 | Rawley. 4854 | Lloyd Wise [6019 | Horry. 
4404 | Lake (Rober). 6154 | Gentle. 

{ (Van Choate 6158 | Fawcett. 
I1,—Time for entering Opposition expires Tuesday, 
February 6, 1883. 

No. Name. No. Name. No. Name. 
1882 1882 1882 
4319 | Sykes. 4503 | Beeman, 5820 | Capra. 
4320 | Sykes. Taylor, and | 5834 | Drummond. 
4323 | Hymans. King. 5978 | Johnson. 
4329 | Allen, Wright] 4504 | Beeman, 6016 Mewburn 
& Williams. Taylor, and (Weisbach). 
4330 | Blezard and King. 6048 Johnson 
| Nelson. 4522 Lokie. (Wilcox). 
4331 | Coates. 4536, Haddan 6129 | Taylor, Allen, 
4339 | Morgan (Domon). | Evans, and 
(Gillet). 4537 Haddan | Scott. 
4347 | Wild. (Collin). 6134 | Townsend. 
4352 | Sinnock. 4552 | Rodyk 6157 | Capewell. 
4353 | Pearce. (Dennys). | 6188 | Johnson 
4363 | Clark 4579 eck | (Anthony). 
(Schweizer). (Dubern). | 6220 | Smith. 
4365 | Shanks. 4585 Maughan & | 1883 
4384 | Berry. Waddy. 86 | Imray (Lea- 
4335 | Sloan. 4779 Wolff (La vitt & Fla- 
4392 Haddan Cour). ther). 
(Neumeister) 4995 | Kay 129 Imray(Terry) 
4414 | Marshall. 5702. Torrey. 134 Lake (Platt). 
4415 | Wilson. 5705 Ménage. 150. Lake 
4422 | McEvoy and | 5764 Brentnall. (Baldwin). 
Mathieson. ] 5813 Fox. 
PATENTS SEALED. 
I.—Sealed January 12, 
No Name. No. Name. No. Name. 
1882 1882 1882 
3308 Von Naw- 3402 Fox and 3320 Johnson 
rocki Coulthard. (Ducousso, 
(Jagenburg)| 3405 Harris and Ducousso, 
Hansell. Cooper. and the 
Henderson 3409 Taylor and Société 
(Boyer). King. Anonyme 
Holding. 3415 | Gelder. Maison 
Beal. 3447 | Blake Breguet). 
Child and 3455 Reeman. 3892 Haddan 
Childs. 3478 Allen. (Cochran). 
3370 Edwards 3496 Desprez. 3937 Dann 
(Carré). 3508 Clark (Miiller (Schmid). 
3373 Johnson and Levett).} 4314 | Spence, 
(Tuyssuziany) 3552 | Lake 4362 Gaulard and 
o3oT+ Peres (McNeal). Gibbs). 
(Hentze). 3559 Haddan 4509  Noott, 
3375 Robinson. (Fondu- 4553 | Haddan 
3380 Ayrton and Bloemendal) (Macdonald) 
Perry. 3595 Johnson 4771 | Pritchard. 
3385 Groth (Estienne).| 4798 Daughters. 
(Jiirgenson).{ 3624 Lawson and | 4859 Teague. 
3387 | Groth De Rusett. | 4996 Clare 
(Hansen). | 3654 | Clark (Elkins (Yates). 
3394 Leadbetter. & Weston). 5128 Dalton 
3396 Davies, Mid- | 3667 Haddan (Marsden). 
dleton, and (Otte). 53820 | Lake 
White. 3684 Lake (Grant). 
(Coronini). | 5332 | Chaimsono- 
3796 Hinde. vitz. 
5407 Wetter 
(Grant), 
5486 Warner. 
{1.—Sealed January 16. 
No. Name. No. Name. No. Name. 
1882 1882 1882 
3391 | Morgan 3567 Everitt. 4717 | Gordon and 
(Leravasseur)| 3570 Newton. Gray. 
3400 | Aylward. f Fell. 5143 | Hunt. 
3408 | Hattersley 3585 Gerken. 5221 | Walker and 
and Hill. 3646 Redfern Walker. 
3417 | Cook. (Wurtz). 5246 Hudson. 
3427 | Pinchbeck. 3648 Redfern 5315 | Wetter 
3432 | Brewer (Hender- | (Waring & 
(Hoper). son and | Hyde) 
3451 | Rath. McDonald).j 5344 | Hackney and 
3454 | Linsey. 3653 Vogt and Wailes. 
3458 | Chaster. Figge. 5412 Carey and 
3459 | Dixand Dix. | 3663 Lancaster. Hurter 
3461 | Shanks. 3816  Haddan 5419 Redfern 
3484 | Norton and (Graham). (Klein), 
| Sturgeon. | 3876 Shields. 5426 | Thomas 
3520 | Lineff. 3985  Wingfield- 5494 Boswell and 
3563 | Beard. Bonnyn. Boswell. 


” 8, 
, 2 
» 10, 

1, 
”? 12, 


FINAL SPECIFICATIONS FILED. 

Jan, 6, 1883, Nos. 3190, 3194, 3196, 3197, 3198, 3199, 
3208, 3210, 3214, 3225, 3226, 3228 

3232, 3233, 3234, 3235, 3236, 3242, 


3202, 
8, 3230, 
3248, 


3204, 
3231, 
3250, 





8 


3257,'3783, all of the year 1882 


3239, 3245, 3247, 3249, 3251, 3252, 


3254, 3255, 


3274, 3297, 3642, all of the year 1882. 


the year 1882. 


3278, 3279, 3288, 3290, 3294, 3305, 3306, 


3259, 3267, 3271, 3312, 3444, all of the year 1882. 
3258, 3261, 3262, 3265, 3275, 3276, 3281, 
3285, 3287, 3295, 3321, 3342, 3398, 3697, 


3284, 
all of 


3329, 


3340, 3344, all of the year 1882. 


3320, 3322, 
54, all of 





3352, 33 


3301, 3302, 3303, 3307, 3308, 3314, 3317, 
3324, 3325, 3332, 3337, 3345, 
the year 1882, 


3318, 
3349, 





PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 











Name. No. Name. No. Name, 
1880 1880 
Bull. 7 | Hutchison. 24 Gedge 
Bull. 10 | Fursten- (Laurent 
Lake hagen. | Brothers & 
(Raspillar). 12. Leceeur and Collot). 
Brydges Hethering- 25 | Pooley 
(Muller & ton. 28 | Wetter 
Pollak). 13. Lake | (Neuman). 
5330 Hunt (Parks), 34 | Bussey. 
(Wheeler). 17. Jensen 35 | Appleby. 
5332 ake (Hahn). 39 Griffith 
(Crichton). 19 Nordmann. (Humble & 
5337 | Clark 20 | Lake(Pond Nicholson). 
| (Greensield Bradford). 41 | Thorn. 
| and Adee), 22. Chase 49 | Grimwade 
5338 | Clark , _ (Chase). (Felton & 
1880 (Wibdle). 23 | Palliser. Grimwade). 
4+ | Wilson. 51 | Plenty. 





II.—Through Non-Payment of the Seventh Year’s Stamp 
Duty of 1001. 














No Name. No. Name. No. Name. 
187. 1876 1876 
4552 Bessemer. 37 Lake 53 | Murdoch 
187 (Folk). (Hayge- 
3 Boyle. 44. Wolff and macher), 
4 Trafford. Betley. 59 Matthews. 
6 Hamel. 52. Darkin. 
34 = Lawrie. (Camacho). 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 

















No Name. No. Name. No. Name. 
1880 1880 1880 
85 Lee. 143. Howson, 394 | Hughes 
86 Haddan 147 | Zimmermann (Baldwin), 
(Holland). (Schering). | 863 Pearce and 
102 Fawcett. 168 Perkins and Hughes. 
101. Newall. Harris. 182 | Burman and 
117 _ Robinson. 205 Atkins. Firth. 
176. Thompson 245 Lake Keighley. 
(Evans). (Westland). Eden. 
217 | De Pass 303 Morgan- Collins. 
(Leduc). Brown 
138 Baldwin. (Bliss). 
266 | Church. 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’, HAS BEEN PAID AND REGISTERED. 





























No. Name. No. Name. No. Name. 

1876 1876 1876 

121 | Marchant. 139 . Johnson 27 Kingzett and 

399 | Kitson. (Gibbs). Zingler. 
_198 | Little. | _141 Wilson. 


ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING JANUARY 13, 1883. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given inthe Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specisication is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
c&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either persenally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 
Lack. 

1330. 

5369. Combing Machinery: A. Smith, Bradford. 
{4d.]—The amended claim now réads as follows: The use of the 
additional (drawing off rollers) applied to each side of the inside 
of the large circle of a Noble’s or other comb, from which the 
sliver is drawn off from the inside of a circle (the said rollers) 
working in conjunction with a revolving wheel brush or addi- 
tional comb substantially for the purpose, and in the manner 
as described ; ‘‘ drawing off rollers” being substituted for ‘‘nip,” 
and ‘‘ diameter” being omitted after the word ‘ inside” in each case 
and “ the said rollers” being added. (Disclaimer and memorandum 
of alteration. December 8, 1882). 


1882. 

2000. Life-Saving and Floating Appliances: Don 
P. P. dela Sala, London. (2d.]—Every description of life- 
saving appliances are stuffed with light carbonaceous substances 
derived from the destructive distillation of vegetable matter or with 
those commonly known as soot or lamp-black. (Aprib 27, 1882). 


2054. Roller Mills, &c.: J. A. A. Buchholz, Lon- 
don. (10d. 8 Figs),—The single pair of rollers are so speeded, 
as to cause one roller to rollout the bran of the grain against 
the other roller, while the grinding or reduction proceeds at 
at such a modified rate that the crushing of the flour-producing 
kernel shall keep pace with the rolling out of the bran against the 
slow rotating roller, and so as to insure that practically no rub- 
bing shall occur betweem their grinding surfaces. (May 1, 1882). 


2099. Combined Sofa or Chair with Bed: C. 
Klemetsen, Christiana. [6¢. 6 Figs.|—The seat of the 
chair is made of three cushions enclosed by frames which can be 
stretched out in one line or folded together, one of the frames 
being hinged to the back or sides of the chair, while the second 
frame rests on the front legs as well as on the movable part of 
the back legs, which legs run on rollers and can be drawn for- 
ward. (May 4, 1882). 


2187.” Lift: A. Gain, London, (4d. 5 Figs.J|—The cage 
is raised in a vertical direction by articulated levers arranged 
somewhat after the manner of the well-known lazy tongues. 
(May 10, 1882). 


2265. Lamps for Burning Volatile Oils: J. Hinks, 
Birmingham. (8d. 21 Figs.|—Consists of arrangements 
whereby the gallery carrying the chimney and globe and dome or 
reflector of the lamp can be raised for trimming the wicks and for 
lighting the lamp without the removal of the chimney and globe 
from the gallery, and the burner be raised so as to expose the open 
mouth of the reservoir. (May 13, 1882). 


2340. Dynamo-Electric Machines: C. W. Vincent, 
19 Figs. 


London, (Partly Lord Elphinston, Canada). [10d, 


—Relates firstly to a mode of facilitating the manufacture of arma- 
ture coils constructed according to Letters Patent 332 of 1879. 
The cotton-covered wire to be formed into a coil is passed through 
a bath of insulating material such as asphalte dissolved in liquid 
hydro-carbon, and while still wet is slowly coiled by hand upon a 
‘former’ into a parallelogrammic ~~. which is maintained by 
being bound at intervals with pieces of tape. When the insulating 
material has hardened, the coil is removed from the “former,” 
and it is then moulded to fit the armature drum by pressure, it 
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having been first rendered soft by the application of an electric 
current. The figures represent an improved armature drum in 
which the ends of the coils ¢, which coils overlap each other and 
cover the whole periphery of the drum E, instead of being pressed 
down over the drum ends ride over each other upon extensions of 
the drum as shown, and are maintained in position by cap rings 
el, el, The machine illustrated has eighteen armature coils, each 
composed of two wires, and the commutator has thirty-six plates 
h? placed in longitudinal grooves in a cylinder of vulcanite ht 
carried by a brasscylinder 4. The plates are Y-shaped in section, 
and are provided with a bevelled recess at each end, fitting corre- 
spondingly bevelled ends on the brass cylinder, from which, how- 
ever, they are insulated by vulcanite cones. The armature wires 
are connected with these plates in the usual way. The armature 
thus formed is rotated between an internal and an external set of 
stationary field magnets, the polarity of which is alternately N 
and§. The arrangement is clearly shown in the illustrations. In 
order to facélitate access to the interior of the armature it is pro- 
posed to form the drum in sections secured together by bolts, &c., 
and to admit of the separation of these sections the armature coils 
are arranged in groups upon each section. The invention further 
relates to the application of similar coils to disc armatures, the 
ceils being arranged radially and overlapping each other obliquely 
around the axis of the armature in the form of a ring, and being 
clamped between a pair of wooden discs. This armature is rotated 
between two sets of field magnets with opposing poles. In the 
specification above mentioned the machine was described as fitted 
with a commutator and six collecting brushes. In this invention 
vut one pair of brushes are employed, and the commutator bars 
are connected together in groups of three by means of removable 
metal coupling plates insulated from each other, thus making 
virtually a series of twelve terminal plates. By this means it is 
designed to reduce the friction of the brushes in the commutator 
and the sparking due to extra currents, &c. (May 18, 1882). 


2359. Self-Acting Tip Van or Wagon: W. Mead, 
London. [id. 3 Figs.|—The wagon body rests on springs placed 
a little in front of the centre of the body, The wagon body is 
lowered upon these springs whilst being loaded, but is prevented 
from rising by a rack engaging on a catch on the bedy. On re- 
leasing the catch the springs tip the wagon. (Provisional protec- 
tion not allowed. May 19, 1882). 


2455. Apparatus for Raising and Lowering Rail- 
way C e and other Windows: R. J. Iron, 
Dover. [6d. 3 Figs.|—A barrel or spiral spring is fixed beneath 
the window at any convenient part of the door frame, and a cord, 
wire, or chain is attached to the barrel and carried over a pulley 
placed above the barrel spring and down again to a vertical bar or 
plate fixed to the bottom of the window, the spring being arranged 
to balance the weight of the window. (May 24, 1882). 


2510. Frames for Manufacturing Stay Laces, 
Braid, &c.: A. W. L. Reddie, London. (La Société 
Industrielle des Tresses et Lacets de St. Chamond, Paris.) (6d. 
13 Figs.|}—The “puppets” areseized and pressed into or against 
the notches or grooves of the rotating spindle heads by claws or 
| grippers formed in one with or carried by vertical rods, the lower 

ae of which rods are cranked and travel in the path or paths of 
a horizontal cam fixed at the base of each of the spindles. Each 
cam is so grooved as to effect the release of the “ puppet” from 
one spindle head, which is seized and transferred to another spindle 
head just at the moment when the grooves or notches in the 
spindle heads are exactly opposite each other, and the transfer of 
the puppet is thus effected wfthont shock and almost without 
sound. Relates also tothe grooved cams by which the threads 
are led round and circulated in the opposite direction so as to 
form flat braids or laces. (May 26, 1882). 


2517. Treatment of Fousel Oil: J. K. Field, London. 
(Partly H. Ujhely, Vienna), [(2d.)—The fousel oil is first dis- 
tilled in the ordinary manner, and about 90 per cent. of the liquid 
which passes over is collected separately. This is then mixed 
with petroleum spirit in proportions varying according to the 
boiling point of the fousel oil. The mixture is then agitated and 
gently heated, the water is deposited and drawn off. The remain- 
| ing mixture of fousel and petroleum is distilled, the petroleum 
| passing off, and the latter portion being fousel oil of a compara- 
tively odourless nature. (May 26, 1882). 

2578. Telephonic Instruments: S. P. Thompson, 
Bristol. (6d. 16 Figs.|—Relates chiefly to improvements on the 
“* Reis” receiver. Arodor piece of thin wire of a magnetic ma- 
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terial (e.g., iron, steel, nickel) is employed im preference to the 
needle or bar used in the “‘ Reis” instrument. One end of this 
wire is fixed to the centre of a tympanum of mica, horn, ebonite, 
or sheet metal, its other end being fixed to an adjusting screw or 
pin, so that the wire and tympanum attached to it can be strained 
and retained at any desired degree of tension. The wire is sur- 
rounded by a coil of covered copper wire wound upon a glass tube. 
The combined coil, tympanum, wire, and adjusting screw are en- 
closed in an external case having an ear-piece. Other forms are 
described and illustrated. This invention will be fully described 
and illustrated in a subsequent issue. (May 31, 1882). 


2584. Starting, Driving, and Stopp Sewing Ma- 
chines: A. D. Pentz, Elizabeth, N.J., U.S.A. (6d. 5 Figs.) 
—Has especial reference to arrangements for starting and stopping 
sewing machines, whilst the driving pulley is being continuously 
rotated. (June 1, 1882). 


2585. Separa’ Soluble Matters from Gases: 
G. T. Beilby, Mid-Calder, N.B. (6d. 5 Figs.)—Ammonia, 
naphtha, gasoline, or similar volatile hydro-carbons are separated 
from the gases obtained by the destructive distillation of coal, 
shale, &c., by injecting solvent liquid or substance in the form of a 
very fine spray. (June 1, 1882). 

2592. Parallel Screw or Bench Vices: P. Lawrence, 
London. [s8d. 10 Figs.}—Relates to the production ’of a vice 
which will be stronger, lighter, more rigid, and compact in 
structure, and which can more quickly and readily be made to 
accommodate itself to the varying sizes of the pieces of work to 
be clamped, and which will be more powerful in its action. 
Secondly, to an improved journal swivel device by means of 
which the vice may be quickly set to any required angle in one 
plane, amd to so locking the journal at its extreme outer edges 
that the entire contrivance shall be as rigid as if made witha 
solid base bolted to the bench. Thirdly, to an improved swivel- 
ling base by means of which the vice may be quickly set from 
above the bench! without relieving the strain of the clamping nut 
beneath the bench; and fourthly, to the addition of a supple- 
mentary support or brace attached to the front jaw and arranged 
to be supported at the edges of the bench for the purpose of 
relieving the slide rods of excessive strain when clamping very 
large and heavy pieces of work in chipping, &c. (June 1, 1882). 

2598. Loading and Unloading Grain, &c.: W. 
Cooper and J. Holdsworth, Hull, Yorks. (6d. 11 Figs.) 
—Consists principally of a pair of scoops or series of curved prongs 
pivotted at the top on a common or two different axles and meet- 
ing each other in a vertical central plane when closed ; a closing 
chain attached toapair of arms extending upward from the ful- 
crum of the scoop and provided at its ends with weights, the centre 
of the said closing chain being secured toa pulley suspended from 
a pulley block ; an opening chain attached at the lower ends to the 
axle of the scoops, and at the top toa pulley suspended from the 
pulley block ; and a rope attached at one end to the pulley-block 
passing downward under the pulley of the opening chain, then 
upward over and under successive pulleys of the pulley-block, 
downward under the pulley of the closing chain, upward over a 
fixed pulley, and finally to the drum of the winch. (June 2, 1882). 


2600. Actuating and Regulating Dabbing Brushes 
for Combing Machines: J. Haigh, W. Dean, and T. 
W. Mitchell, Bradford. [6d. 4 Figs.|—The dabbing brushes 
are secured to a spring at each side of the machine and are 
actuated downwards by means of an eccentric acting directly 
upon a plate over the termination of the springs and over 














the” brushes, the brushes out of the 


the 
teeth and keeping the plate in contact with the eccentric. The 
adjustment of the brushes is accomplished by means of two 
wedges connected by a screw having a right and left handed 
thread, the block upon which these eccentric acts and which is 
secured to the brushes being secured upon these wedges by means 


springs raising 


of a bolt. The figure is a side view of a modified arrangement, 
rings L placed around the eccentric D acting direct upon the 
plates M dab. the brush F down and lift it again out of the 
comb. The slack occasioned by the wear and tear of the shoes 
against the top and bottom plates is taken up by means of lock 
nuts Q on the top of the guide spindles R. (June 2, 1882). 

2613. Electric Lamps: W. E. Ayrton and J. Perry, 
London. (6d. 8 Figs.—inthese lamps the upper carbon-holder 
passes through the centre of the regulating electro-magnet which 
may consist of one or more coils, but preferably of a single hollow 
coil with or without & wrought-iron core. In the figure, two coils 
are shown possessing polar extensions P RQand U ST, whose 
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object is to produce an intense magnetic field in the space RS. 
Within the polar extensions works the magnet core L M, the 
upper part of which, LN, is of iron, while the lower part, N M, is 
of brass or other non-magnetic material. To this core at M is 
fixed a frame C C, at one end of which are pivotted at D and F, 





two levers DEandFG. Inthe middle of its length, each lever 
has a projection which overlaps the other, the two projections 
forming a pair of grippers which support either the carbon-holder 
orthe carbonitself. The core frame and levers are hung by spiral 
springs (not shown) from the framing, and in the normal condi- 
tion of the lamp when the arc has been formed the downward 
attraction of the core together with the weight of the movable 
parts just balance the upward pull of the springs. The magnet 
coils being in a shunt from the main circuit, the tendency of the 
core and the frame carrying the carbons is to descend upon a 
lengthening of the arc. The frame, however, cannot fall more 
than a very short distance, before the two levers come in contact 
with stops atE and G, and this diminishes their grip upon the 
carbon and lets it slide independently of the frame. The lower 
carbon is stationary, anc is carried in any convenient manner. 
(June 3, 1882). 


2620. Machinery for Paring the Curls of Hat 
Brims: J. T. Grimshaw, Stockport, (4d. 3 Figs.}—A 
“shape” or guide having its innerand outer circumferences corre- 
sponding respectively in shape to the brim of the hat and to edge 
of the curl oscillates on a stud or pin. The cutter is mounted on 
a sliding tool-holder provided with a guide wheel and spring 
arrangement keeping the guide wheel against the outer edge of 
the ‘‘ shape”. The tool-holder slides on a bed, the cutter following 
the swell of the curl ofthe hatbrim. (June 3, 1882). 


2636. o-Electric, Magneto-Electric, and 
Electro-Magnetic Machines : A. L. Fyfe and J. Main, 
London. (8d. 11 Figs.}—This isa disc armature machine in 


which a numberof coils, 1, 2, 3, &., wound upon non-magnetic 
cores and provided with iron cheeks a a on each side, rivetted to 
a non-magnetic ring c, revolve between two sets of opposing field 
magnets, one set of which, with its pole-pieces of alternate 
polarity, is shown in Fig. 1. The chief feature of the machine lies 
inthe method adopted of connecting the revolving coils to the com- 
mutator plates, and in connecting up the plates among themselves, 
for the purpose of cutting out the idle coils. As shown in Fig. 2 
the coils are arranged in two groups, there being eight coils and 
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eight commutator plates. Tracing the connexions from plate 
No. 0, the circuit runs through coils Nos. 1, 2, 3, and 4 in succes- 
sion, thence to the plate next butone to No. 0. The second 
circuit joins the two plates on either side of No. 0 together through 
the coils Nos. 6, 7, 8, and 9. Lastly, each plate is connected 
directly to the one diametrically opposite to it on the commutator. 
The collecting brushes are arranged to touch the commutator as 
shownin Fig. 1. In one form of machine the commutator is 
made stationary, and each section of the armature carries a brush 
forming part of a spring. When the armature coils arrive ata 
certain position between the poles, the brushes bear against a 
separate part of the commutator, and are thereby cut out of 
circuit during portions of the revolution. Two commutators 
placed side by side are sometimes employed, and their lateral 
adjustment provided for by aclutch motion. Fig. 3 represents a 
similar machine with eight pairs of field magnets. (June 5, 1882). 


2637. Shoes for Horses, &c.: T. H. Heard, Shef- 
field. (6d. 20 Figs.]— Horseshoes are manufactured from 
rolled bars having an upper flange, which is made to clip the 
upper part or sides of the hoof, clips being formed from this upper 
flange and driven into the side of the hoof. (June 5, 1882). 


2638. Paper Damping and Printing Machines: J. 
J. Allen, Halifax. (td. 7 Figs.|—Consists of an axis or shaft 
on which is mounted a disc of india-rubber or a series of fingers. 
These are mounted on the shaft in such relative position to the 
paper (on a self-adjusting platform) to be fed to the damping 
machine or the printing machine, as to act upon the centre of the 
width of the sheet and feed each sheet truly and evenly to the 
machines. (June 5, 1882). 

2639. Folding Chairs, &c.;: J. Hayes, Kingsland. 
(6d. 8 Figs.}—The object is to afford increased facilities for 
arranging the adjustment of the backs of folding chairs and alter- 
ing the angle of inclination, and also for the suitable tension of 
the elastic seats usually applied. (June 5, 1882). 


2641. Telephonic Communicators for Use as Fire 
Alarms, &c.: A. W. Rose, London. [6d. 3 Figs.)—At 
each alarm station is erected a lock-up support carrying a tele- 
phonic transmitter and receiver and a battery for furnishing 
current to the primary coil of the transmitter, &c. The trans- 
mitter and receiver are preferably carried in a box, the door of 
which is unfastened by means of a key provided with a presser or 
push-piece, which, when the key is inserted in the lock operates a 
contact maker and causes an electric current to flow to the central 
or fire-engine station. This current flows through the coil of an 
electro-magnet which by the attraction upon its armature com- 
pletes the circuit of a relay provided with an alarm bell, and, if 
desired, with an annunciator for indicating the district giving the 
alarm. The annunciator is, by preference, arranged so that the 
fall of its flap completes the relay circuit for operating the alarm 
bell by bringing springs or their equivalents into contact, the 
alarm bell continuing to ring until the flap of the annunciator is 
replaced. (June 5, 1882). 


2650. Umbrellas: J. Wetter, London. (H. Papke, 
Berlin). [6d. 8 Figs.}—Each rib is composed of two bars joined 
together so as to allow the outer bar to be drawn out at full 
length or drawn in lengthwise against the inner bar. A wire 
spring abuts against a lug attached to the rib and is secured to 
the pivot of each stretcher. The runner is secured to the stick by 
means of a bayonet lock. (June 6, 1882). 


2653, Trouser Holders: W, G, Stone, Bath. (2d.]— 





Clamps are formed with one fixed limb and one hinged limb on 
each side thereof, thereby enabling a pair of trousersto be held 
on each side of the central limb. (June 6, 1882). 


2654. Electric Lamps: R. J. Hatton and A. L. 
Paul, London. (6d. 7 Figs.J—In Fig. 1 the upper carbon- 
holder is geared with a pinion c, carried by a lever e which is 
pivotted at ol. The end of the long arm of the lever carries the 
spring pawl i, and is connected through link e, with the solenoid 
core f. Upon the axis of the pinion c, is fixed a ratchet wheel d, 
which, when the coil g becomes excited upon the starting of the 
lamp, is rotated by the downward movement of the pawl and 
causes the upper carbon-holder to rise and establish the arc. 
When the current becomes weakened by an increasing length of 
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arc the recoil spring k lifts the pawl out of gear with the ratchet 
wheel and the carbon-holder descends. Fig. 2shows a modification 
of the arrangement in which the solenoid is replaced by an electro- 
magnet, and the lamp is made focus-keeping by hanging the lower 
carbon from a smaller pinion placed upon the same axis as the 
pinione;. Thelever emay be dispensed with, the pinion c; and 
ratchet wheel d being fixed, and the spring pawl i being attached 
directly to the solenoid core. Or the ratchet and pawl may be 
— by various forms of brake wheels and straps. (June 6, 
1882). 

2656. Means for Holding up Carriage and other 
Windows: J. Harris, London. [éd. 13 Figs.|—Rollers 
kept in forced contact with the window are fixed at one side, the 
opposite side of the window being pressed against the surface on 
which it is fitted. (June 6, 1882). 

2659. Primary and Secondary Batteries: W. B. 
Brain, Cinderford, Gl ster. (2d.]—The electrodes de- 
scribed in the provisional specification dated March 30, 1882, or 
lead or lead oxide or other oxide or chloride taken from an electro- 
lytic chemical bath are subjected to a considerable pressure and 
pressed into a body of great solidity and density. Plug switch or 
shunt appliances are used with batteries formed of these plates by 
which they can be coupled up so as to vary the electromotive force, 
while drawing from each cell the same quantity of current at the 
same time. (Void, the patentee having neglected to file a specisi- 
cation. June 6, 1882). 


2661. Producing and Measuring Electric Currents: 
J. Bl Glasgow, and D. B. Peebles, Edinburgh. 
(6d. 6 Figs.|—This is an annular armature machine with sepa- 
rate external and internal field magnets. The construction is 
clearly shown by Figs. 1 and 2. Upon the armature shaft 11 isa 
gun-metal disc 15 with a cylindrical extension 16. To thelatteris 
attached the armature core 17 (consisting preferably of iron wire) 
by the links 18 in the mammer shown. In the spaces between the 
links coils of insulated wire are wound upon the iron wire core, one 
of them being indicated in section at 19, Fig. 2. The external field 
magnets 9, 10, have pole-pieces 20, between which and the corre- 
sponding pole-pieces 23 of the internal magnets 21, 22, the armature 
coils are caused to revolve. The ends of the internal magnets are 
supported by an iron disc 24, in the centre of which is a brass bush 
within which theshaft revolves. In a modification the internal mag- 
nets take the form of a stationary Siemens armature, it being kept 
from revolving upon the shaét by a convenient form of stop. The 
current measuring apparatus, Fig. 3, comprises an inverted glass 
vessel 27, through the plug in which are inserted two syphons 28, 
29, the former for maintaining a supply in the vessel of acidulated 
water and the latter communicating with a gas meter 31. Im- 
mersed in the acidulated water are two platinum electrodes 
formed of corrugated plates, and these form part of a shunt of 









































somewhat high resistance to the main circuit. The resistance of 
the shunt bears a definite relation to that part of the main circuit 
which is shunted, and the gas evolved in the vessel wil] also bear 
a definite relation to the total current flowing, This gas as it is 
formed passes through the meter, from the indications of which 
the strength of the current can be found. For keeping a suffi- 
ciently constant level of water in the meter any suitable con- 
trivance may be adopted, or a hydro-carbon or other oil of a non- 
volatile character may be used instead of water. (June 7, 1882). 
2668. Portable Chaff Engines: R. Ma d, 
Whellesford, Cambridge. [6d. 4 Figs.) —Self-acting 
machinery is used for preparing the straw to be cut before it 
asses the knives. The elevator consists of endless chains or 
nds furnished with spikes which penetrate and carry up the 
straw towards the feed box, and an arrangement of combs 





straighten the straw as it passes the box, or two or more elevators 
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are so arranged that one set of tines shall travel faster or slower 
than the other, and the straw being passed between or amongst 
them is dragged or straightened in the process. (June7, 1882), 


2672. Looped Fabrics: W. R. Lake, London. (C. 
Young, Chicago.) [Sd. 19 Figs.J}—Relates to machinery for 
knitting or crocheting looped fabrics, and consists in improved 
devicesand combinations of devices. (June 7, 1882). 


2676. Preparing Electrodes for Secondary Bat- 
teries : A, M Clark, London. (J. M. A. Gérard-Lescuyer, 
Paris.) [4d.]—The plates or electrodes of secondary batteries are 
formed by the action of an electric current on an alkaline solution 
of suitable metallic saits (preferably ‘‘ sodic or potassic plumbite 

repared by dissolving massicot or litharge in a boiling alkaline 
ye’). The lead plates are immersed in the liquid and form one 
_. a coat of red oxide being formed on them ; metallic lead being 

eposited on the other pole, which may be of carbon or suitable 
metal. (June 7, 1882). 


2679. Attaching Handles to Cutlery, &c., and Fer- 
rules to Handles: T, and J. Brooke, Sheffield. (6d. 
8 Figs.]—The blade is made with a short projecting piece, under the 
bolster, of a slightly coned shape, the smaller end being next the 
bolster, and terminating in a central pin. The handle is made of 
a similar conical shape, having a hole for the reception of the 
short pin. The two coned ends are inserted into the opposite 
ends of the ferrule andthe ferrule compressed. Modifications are 
described and illustrated. (June 7, 1882). 


2685. Feeding Bottles: G. Falconnier, Nyon, 
Switz. (6d. 16 Figs.)—Relates firstly to the stoppers and 
bottles by which the bottle is hermetically closed when out of use 
by making a good joint between the stopper and the bottle; 
secondly, to a self-acting air valve formed by the joint between 
bottle and stopper in connexion with air passages formed in the 
bottle or stopper; and, thirdly, to dispensing with the joining 
between the nipple and caoutchoue tube, so that the whele can 
be taken to pieces, cleaned, and put together again with great 
facility. (June 8, 1882). 

2689. Mail Elevators: W. E. e, London. (J. 
W. Paine, Baltimore, U.S.A.) [6d. 5 Figs.]}—A device under 
the control alike of the carrier and the occupant of the upper 
apartment is adapted to receive and transmit the mail and is socon- 
structed that the mail matter cannot be tampered with or even 
seen by unauthorised persons. (June 8, 1882). 


2693. ew ag | for Compressing Lime, &c., into 
Solid Form: C. S. Smith, icester. (6d. 6 Figs.J)— 
The figure shows a front elevation of the press. A movable die B, in 
which the lime cartridge is to be formed, is mounted on a strong 
bedplate A, and is supported in a slightly raised position between 
fixed guides C by four springs D. A plunger E, resting with its 
shoulder on the bedplate A, enters the lower end of the die, and has 
a stem E passing through A. A hydraulic cylinder F, having the 
crosshead G of its piston rod connected by rods H to the shaft I, is 
fixed in an inverted position to the underside of the press framing 
K. Theshaft I hasits ends guided by blocks sliding in the framing K, 
and has fixed upon it an eccentric L working in a block M sliding 
laterally in a guide N, to the underside of which is fixed the com- 
pression plunger O. The die B, being charged while the guide N 
and plunger O are in the raised position (figure), the shaft I is 
turned half round, the eccentric effecting the initial compression, 
fluid pressure is then admitted to the cylinder F above its piston, 
whereby the crosshead G, rods H, shaft I, guide N, and plunger O 
are all forced downwards. The die will be forced downwards by 
the frictional resistance of the lime against the surface of the die, 
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and the lower end will be simultaneously compressed by the 
stationary plunger E. The plunger stem has pivotted to its 
lower end a coupling lever Q having notches which, when the 
lever is turned (by hand), embrace the rods P P, which, by 
the descent of N, will have been brought to the proper level ; at the 
same time a pin on the lever Q taking into a hole in an arm 
pivotted to the strong crossbar R attached to the rods H causes 
the arm to bring a block between the lower end of the plunger 
stem and barR. The fluid pressure being now admitted to the 
under side of the piston, the crosshead G, rods H, and bar R will 
be raised, and cause the block S to push the plunger E upwards, 
so as torelease the cartridge. On the shaft I being now turned, 
the guide N, plunger O, rods P, and thus the plunger E, will be 
raised and the cartridge completely lifted out. The plunger E is 
uncoupled from P, and the block S removed, and E drops into its 
original position on the plate A. (June 8, 1882). 


2695. Fixing the Drills of Rock-Drilling Machines: 
J. Swaine, Handsworth, Staff. (2d.)—A U-shaped round 
bar has its two ends screwed, and these ends are passed in the 
same way as the ordinary separate bolts, and are secured in place 
by nuts. (June 8, 1882). 

2697. Propelling Velocipedes, Road C. 
Tramears, &c.: C. 
tralia. (6d. 2 Figs.|—Consists of an arrangement of levers and 
gearing for driving velocipedes, &c., the use of driving cranks 
being avoided. (June 8, 1882). 

2699. Harrows: J. Howard and E. T. Bousfield, 
Bedford. (10d. 26 Figs.]—A tine is fitted into a mortise or hole 


es, and 


between the sides of the mortise and the longitudinal bar. 
block or clip is grooved and shaped on one side to clip and bed 
itself on a channelled bar, and recessed on the other side to receive 
the head of the tine. (June 8, 1882). 


2702. Apparatus for Levelling Molehills, &c.: T, 
Morgan, London. (4. Royer, Paris). (6d. 3 Figs.]—This inven- 
tion employs an angular bar of metal and a double row of knives 
arranged quincuncially in order to obtain a more thorough dis- 
integration of the mould of molehills, the action of the knives 
being iollowed by that of @ curved or semicircular plate of sheet 
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or cast iron, or a jointed cast-iron roller for the purpose of crush- 
ing and crumbling the clods. (June 8, 1882). 


2703.* Heating or Preserving the Temperature of 
Tea, Coffee, &c,: J. W. Morris, Liverpool. (2d.)— 
Consists of a vessel having a top with a number of apertures into 
which vessels containing food, fit, a series of gas burners being 
arranged underneath, and the vessel being nearly filled with 
water. (June 8, 1882). 

2705. Advertising: J. Sinico, London. ([2d.]—The 
advertisements are printed on elastic bands fixed on self-coiling 
rollers which are attached to small boxes, e.g., cigar and cigarette 
boxes, match boxes, &c. (Provisional protection not allowed. 
June 9, 1882), 

2707. Spinning and Doubling Cotton, Worsted, 
Silk, &c. : R. Scaife, Colne, Lanc. [6d. 2 Figs.)—Relates 
to throstle-spinning or doubling, witha dead or stationary spindle, 
and consists in the use of a long collar fitting upon the spindle, 
and dispensing with one of the rails usually employed. (June 9, 
1882), 

2709. Treatment of Gases Containing Ammonia 
for Production of Artificial Manures, &c.: F. J. 
Bolton and J. A. Wanklyn, London. [id.|—The gases are 
first passed through pipes or passages into which steam is injected, 
and in which removable plates or sheets, or metal or wire gauge are 
arranged in such manner that the ammoniacal gases in passing 
over or through them shall deposit dust or tar; the gases are 
then passed over trays containing strong sulphuric acid, and 
afterwards through layers of superphosphate of lime or powdered 
sulphate of lime, or small coke, &c., moistened with sulphuric 
(June 9, 1882). 

2711. Rolls for Rolling Mills: J. Tinn, Bristol. 
(W. E. Harris, St, Louis, U.S.A., and E, B. Evans, Covington, 
Kenton, U.S.A.) (6d. 4 Figs.)—Figs. 1 and 2 are respectively a 
front and end elevation. The journals A by which the roll is sup- 
ported in place in the mill, and upon which it revolves, are formed 
with hardened chilled surfaces by being cast in metal moulds, The 
hardened coatings are indicated by the dotted lines, and may 





acid. 


vary in depth and degree. The journals are subsequently turned 
to an even surface concentrically with the body B of the roll, 
which may, if desired, be also chilled. C are coupling necks for 
connecting the roll in a train in the usual manner. The chilled 
surfaces offer an increased resistance to the cutting or abrasing 
action of the metal scale, dirt, &c., which may get into the bear- 
ings. (June 9, 1882). 

2714.*_ Tills for the Prevention of Fraud: B. W. 
Webb, London. [2d.)—The person who pays the money sees 
at once if the proper amount has been placed in the till. Relates 
also to improvements on Specification 3009 of 1881. (June 9, 
1882). 

2715. Treatment of Regulus or Matte for the 
Extraction of Metals : E. A. Parnell, Swansea. [4d.)— 
The regulus or matte is treated with hydrochloric acid, iron as 
ferrous chloride and sulphur as sulphuretted hydrogen being 
separated. Argentiferous and auriferous regulus and the mixed 
sulphides left undissolved by the previous operation are treated 
with ferric and cupric chlorides, or with fervic sulphate. The partly 
calcined regulus may be treated with hydrochloric acid for the 
separation of ironand copper. (June 9, 1882). 


2722. Secon Batteries: A. P. Price, London. 
(2d.]}—Consists in encasing, enveloping, or otherwise protecting a 
negative element of peroxide of lead and a positive element of 
metallic lead (both or either of them) by or in spongy india-rubber, 
whether the india-rubber be or be not utilised as a buffer between 
the elements. (June 9, 1882). 


2724.* Sewing Machines: W. A. Barlow, London. 
(L. Guhring and W. Kohrer, Stuttgart, Germany). [2d.]}—Con- 
sists in mechanically turning the presser foot so as to turn auto- 
matically when the machine is at work for the purpose of doing 
circular or oval sewing in boot and shoe making of every kind. 
(June 9, 1882). 

2725. Granulating Glucose or Grape Sugar, &c.: 
J. M. Cameron and H. J. Anderson, London. [4d.)— 
A dehydrating substance such as starch or corn-flour is first 
mixed with glucose or other substances of a similar consistency, 
and the mixture is crushed and passed through granulating sieves, 
and the dehydrating substance is separated (in great part) from 
the granules by sifting or by blowing airthrough the same. (June 
9, 1882), 


2729. Steel Ingots for Rolling into Plates: I. 
Beardmore, Glasgow. (2d.)—The ingots are cast in moulds 
of an oval or elliptieal section. (Void, the patentee having 
neglected to file a specification. June 10, 1882). 


2730. Treating Waste Lime to Separate Sulphur 
Compoundstherefrom : G. R. Hislop, Paisley, (4d.)— 
The spent lime of gas works charged with sulphate is mixed with 
varying proportions of any carbonaceous matter, e.g., coal tar, 
oil, and coke, and when treated in the regenerating chambers the 
sulphate is decomposed, and is again used as a purifying agent. 
This treatment is applicable also to gypsum, alkali waste, &c. 
(June 10, 1882). 


2733.* Utilising the Cases of Spent Cartridges for 
Miniature Practice: R. Morris, Blackheath, Kent, 
[2d.]—A tube formed of paper rolled on a mandrel and folded over 
at the bottom is charged with powder, and the upper part twisted 
to hold in the charge. This tube is then placed in the spent case 


| and a hollowed out bullet is placed in the mouth of the cartridge. 


(June 10, 1882). 
2735. Compressed Air Machines for Aerating an 
ham, [éd. 
2 Figs.)—A receiver holding water and air is provided at the 
bottom with two taps, one for the supply and the other for the 
withdrawal of the water. An index is placed at the top of 
the receiver and a bracket carrying two taps, one connected with 
the cask to supply air and the other with the air supply to the 
receiver, a gauge indicating the length of the water in the cask. 


in the transverse bar and secured therein by being gripped tightly | (June 10, 1882). 


2737. Antifriction Bearings for Vehicle Wheels: 
W. J. Brewer, London. (6d. 6 Figs.J)—Consists of a wheel 
the journal of which rotates between balls or rollers of known 
types, and the periphery of which receives the pressure of the 
main axle journal, and which is keps vertical to its centre by suitable 
brackets fitting with sliding pieces (having at their back a chamber 
for lubricant) where the journal is in contact therewith. (June 10, 
1882). 


2738." Apparatus for Throwin: 





ra Balls: F. W. 
Wrunck, Anclam,Germany. (2d.)]—Consists of a framing 


formed by two upright rods connected by a board which forms 

the base, the throwing device proper being attached to them by 

means of a number of notches ; the throwing device consisting 

of india-rubber cords, one end of each being attached to the rods, 

whilst their other ends are attached to a net-like bag. (June 10, 
3°)" 


2740," Electric Lamps: G. Zanni, London. = [2d.]— 
The positive electrode is formed of two or more rods mounted in 
the same holder, and arranged so as to or nearly to touch one 
another, and are fed into contaot with the negative electrode by 
means of weights. (June 10, 1882). 


2741. Illuminating Conductors for Incandescent 
Electric Lamps: G. » London, [4d.)—Low re- 
sistance filaments are made from a combination of carbonised 
material with platinum, iridium, or a similar metal. By one 
method a film of metal is deposited, either by electricity or from 
a solution upon a carbonised thread, and the filament thus formed 
coated with carbon. By another method a thin metal wire is 
inserted in a fine Tuscan straw, which is afterwards bent to the 
shape and carbonised. (June 10, 1882), 


2751,* Gas Engines: P. Braham and R. H. Seaton, 
Bath. [2«.)—Relates principally to the valves by which the 
explosive mixture is admitted to the cylinder and the exhaust 
withdrawn, the engine being double-acting ; and to the manner of 


igniting. (June 12, 1882), 

2754. Machinery for Prin’ or Embossing Sugar 

Medals or Lozenges: H. Faulder, Stockport. 2d] 

Removable stereotype or electrotype die-plates are used in lieu of 

121889). dies or permanently fixed plates usually employed. (June 
2, 1882). 

2758, Extracting Glycerine from Residuary Liquors 
of Soap Henurietare : A. M, Clark, London. (F. 
Brochon and Co., Milan.) [4d.|—Consists im first purifying the 
liquids by the coagulation by acid or coagulating agent added, or 
by the coagulation or precipitation of the organic matters con- 
tained in the liquors by a metallic salt, on which the still alkaline 
liquid reacts, and secondly, concentrating the glycerine and simul- 
taneously separating the salts therefrom in a series of evaporative 
apparatus wherein the liquids are made to progress in one direc- 
tion towards concentration whilst the salts progress towards the 
other. (June 12, 1882). 

2760.* Posts or Supports for Telegraph Wires, &c. : 
H. H. Lake, London, (J. G. Richard, Paris.) (2d.)—The 
lower part of the post is coated with india-rubber or enclosed in 
fabrics impregnated with greasy and isolating substances, or pre- 
ferably, the lower parts of the posts are inserted in impermeable 
stone sockets and fixed therein by hydraulic cement, lead, &c. 
(June 12, 18382). 

2762." Voltaic Batteries: D. G. Fitz-Gerald, Lon- 
don. (2d.)|—Peroxide of lead under pressure or compressed is 
used as a ps gy agent. The positive element is preferably 
tin, iron, or lead in a more or less spongy condition, the negative 
element being either carbon or lead maintained in close contact 
with the depolarising agent. Dilute sulphuric acid or ammonia 
suiphate is used as the electrolyte. (June 12, 1582). 

2763." Manufacture of Peroxide of Lead: D. G. 
Fitz-Gerald, London. (2d.)—Certain salts and insoluble com- 
pounds of lead in admixture with an electrolyte are subjected to 
electrolysis ina tank containing suitable electrodes; peroxide of 
lead being produced at the anode, whilst a metal is reduced at the 
cathode ; or oxide of lead may be first treated with a solution of an 
alkaline chloride and a current of chlorine gas passed through the 
magma formed by adding caustic lime to the alkaline mixture. 
(June 12, 1882). 

2772.* Slabs of Plaster or Composition for Ceilings, 
&c.: R. W. Hitchings, London. (2d.)—Relates to a mode 
of manufacturing slabs of plaster cement moulded upon coarse 
canvas or wire nettings, &c., in long lengths by machinery. (June 
13, 1882). 

2774." Velocipedes: W. Dixon, Brighton, ([2d.)—A 
rod is provided in connexion with the crank, the other end of the 
rod being furnished witha handle, andcan be detached or placed 
in rests when not in use. (June 13, 1552). 


2780." Manufacture of Sensitive Paper and Blocks 
for Photographic es, &c.: W.T, Morgan and 
R. L. Kidd, Greenwic [4d.J—Superfine paper is passed 
through an acid bath to eliminate all traces of lime, &c., and then 
thoroughly rinsed ; coated with an emulsion of asbestos, talc, 
Chinese clay in a solution of a gelatine, starch, gum, and alum ; 
pressed between highly polished plates, and coated as before, and 
the surface glazed or enamelled and polished with paraffine wax 
or beeswax absorbed in spirits. It is then coated with a gelatine 
bromide of silver emulsion, and when dry is ready for use. 
(June 13, 1882). 

2782, Safety Lamps: W.Smethurst, Brynn, Lanc, 
(2d.]—The object is to extinguish the lamp when the bottom is 
unscrewed, a disc on the top of the oil chamber screwing in place 
with the oil can, butremains when the can is withdrawn and the 
wick is extinguished by its passage through a hole in the disc. 
(June 13, 1882). 


2784.* py Bagi used for the Manufacture of 
Paper: H.J. dan, London, (J. k. Korschilyen, Berg, 
(2d.|—The cylinder is surrounded with knives along a 


Germany). 
large portion of its circumference. (June 13, 1882). 


2785.* Candle and Candle Holders: G. W. 
Nawrocki, Berlin. (A. Mann, Naumburg-on-Saale, an 
Jacobi, Zeitz, Germany). [2d.J}—The candle is provided with a 
longitudinal central channel for admitting air to the interior of 
the flame, and apertures are provided in the base of the candle 
holder to supply air to the channel, the inlets of which may be 
regulated. (June 13, 1882). 


2787.* Mechanism or Apparatus for Transmitting 
Motive Power, &c.: A. Lafargue, London. (2d.)—The 
reciprocating motion of the crosshead of the piston by means of 
right and left-handed spiral grooves in a shaft, studs with friction 
rollers in the crosshead taking into these grooves, gives a con- 
tinuous rotation to the shaft. (June 14, 1882). 


2790. Albums for Holding Photographs, &c.: A. 
Aron, London. (A. Aron, Paris). (2d.}—Each leaf is composed 
of two portions, a fixed portion and a removable slide which 
carries the photographs, inserted through lateral slits in the lateral 
edges. (June 14, 1882). 

2791.* Sieves with Adjustable Perforations: J. P. 
Lipps, Dresden. [2d.]—The drum of the sieve consists of two 
cylinders of sheet metal inserted one in the other in close re- 
ciprocal contact. The two cylinders can be adjusted with respect 
to one another, thus varying the size of the perforations. (June 
14, 1882). 

2793." Generating Heat, Economising Fuel, and 
Consuming Smoke: J. Teer, Salford.(2d.)—Tubes of suit- 
able metal are placed in front of or in afurnace. The fuel is fed 
through these tubes, which may be stationary or revolve, on to a 
lower firebed, the sides of the tubes being pierced with holes to 
allow of the escaping gases distilled in them to enter into com- 
bustion. (June 14, 1882). 
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. Secondary Batteries: J. 8. Sellon, London. 
[4d. 23 Figs.]—Consists in making perforations or interstices in 
the plates of secondary batteries of such a form that the material 
with which the perforations, &c., are packed will be firmly retained 





in position by the shape of the perforations or interstices. The 
figures represent two ways, amongst several others illustrated in 
the specification, in which the invention may take effect. (June 
15, 1882). 

2821." Straps for Rugs, Parcels, Boxes, &c.: J. 
B. Brooks, Birmingham, (2d.)—A suitable metal loop into 
which the strap is passed is provided at a short distance from 
the buckle end and a slide buckle through which the one end of 
the strap passes is fixed on the other end of the strap. Modifica- 
tions are described. (June 15, 1882). 

2822. Pontoon Deck-House for Steamships, &c. : J. 
Littlejohn, Wallsend-on-Tyne. (2d.}—The pontoon con- 
tains all the erections usually found amidships on the main or 
upper deck, and in event of the vessel foundering can be detached 
and floated. (June 15, 1882). 

2825." Apperates for ‘ 
&c.: H. J. Haddan, London, (C. (. Roder, Leipzig). (2d.) 
—The stones are dressed by a revolving disc, which has a cylindri- 
cal motion imparted to it. The sand-water supplying apparatus is 
automatically actuated. (June 15, 1882). 


2844. Manufacture of Panels, Boards, Bobbins, 
&c.: J. H. Browne, Cleobury Mortimer. [6d.|—Suit- 
able quantities of sorted leather cuttings are well washed and 
reduced to pulp, which is bleached and moulded into required 
articles. (June 16, 1882). 

2872. Distillation of Spirit: J. T. Board, Bristol. 
[4d.]—The hot spent wash from the Coffey or other continuous still 
is employed in heating the pot still, and the weak residual spirit 
from the pot still is carried directly back to the continuous still. 
(June 17, 1882). 

2873, Produc Pressed Coke and Coke Bricks in 
Coke Furnaces: G. E. Vaughan, London. (/. Lurmann, 
Osnabruck, Germany.) {4d.)—A mechanical pressure is applied on 
the material during the time between the filling and discharging. 
(June 17, 1882). 

4785. Grosting Linseed for Obtaining Flour or 
Seed of Flax: G.G, B. Casero, St. Etienne, France. 
[2d.]—Flax seed or linseed is reduced to powder, and the oil 
eliminated by displacement by means of liquids which dissolve it, 
such as sulphuret of carbon, and these liquids expelled by distil- 
lation or by evaporation. A current of dry air is then passed over 
the powder placed in thin layers upon plates. (October 7, 1882). 


4804. Propellers for Navigable Vessels: R. Smith, 
Sherbrooke, Canada. [10d. 32 Fiys.|—Kelates to propellers 





Dressing Lithographic Stones, | 





in which one or more folding blades or vanes, expanding when | 


driven in one direction, create resistance upon or to the water, to | 


propel the vessel and folding on the return or retreat stroke, offer 


| 


no resistance to the progress of the vessel, and are hinged at their | 


bases to the outer end of the propeller shaft, which is secured to 
the outer end of the piston rod of a steam cylinder, the edges of 
the blades or vanes being pivotted by suitable connecting links to 
the end of the piston rod of a second steam cylinder independent 
of, but co-operating with the first. Steam is cut off from the main 
cylinder before the piston of the auxiliary cylinder reaches the 
end of its stroke and admitted to the auxiliary cylinder coincident 
with the completion of the stroke of the main piston and as the 
traverse of the propeller bodily, ceases, by which means the blades 
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are fully closed as the out-going stroke terminates and offer no re- 
sistance to the water on the return stroke. Steam is admitted 
first to the main cylinder at the beginning of the active stroke and 
thecrosshead to which the blades are pivotted is advanced until 
the blades are nearly open, and then to the side cylinder or cy- 
linders, and the full power of the combined cylinders is exerted to 
advance the propeller bodily, and the resistance of the water com- 
pletes the unfolding of the blade or blades with an easy motion, 
and the crosshead gradually overtakes the blades, thereby avoid- 
ing the shocks and thrusts incident to a sudden full opening of 
the blades against the crosshead. Several other improvements on 
the United States patent of June 7, 1881, are described. Fig. 1 is 
a vertical section showing a part of the apparatus, Figs. 2, 3, and 
4 cross sections, and Fig. 5 is a horizontal section of the three 
cylinders, A being the main cylinder and B B the two side cylinders 
connected by a pa:sige as shown. (October 15, 1832). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





THE INDUCTION BALANCE. 

Upon the Electrical Experiments to determine the Location of 
the Bullet in the Body of the late President Garfield ; and 
upon @ successful Form of Induction Balance for the pain- 
less Detection of Metallic Masses in the Human Body.* 

By ALEXANDER GRAHAM BELL. 
(Continued from page 22). 

Further Experiments to Improve Apparatus.—Our atten- 
tion had hitherto been directed chiefly to modifications 
of the exploring instrument. We now investigated the 
effect, upon the hearing distance, of the coils used to ob- 
tain a balance. 

The following experiments, made July 29, 1881, bear 
upon the point : 

Exp. 1. (See Fig. 14.) Resistance of primary A of ex- 
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jloring instrument, 2 ohms; resistance of primary C of 

lancing coils, also2 ohms; resistance of exploring secon- 
dary B, 140 ohms; and of balancing secondary D, 120 
ohms. 

Result : Hearing distance of bullet from explorer A B, 
3.5cem. Hearing distance from balancing cvils C D, also 
3.5. cm. 

Exp. 2. (See Fig. 15.) Same exploring coils asin Exp. 
1, but balancing coils consisted of a flat primary E— 
resistance, 5.30 ohms; and flat secondary, F—resistance, 
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ohms. 

secondary coil upon the primary until a position of silence 

was obtained. 
Result : Hearin 

Hearing distance from E F, 3 cm. 

As a general result of our experiments we found that 


The adjustment was made by slidin 
distance from explorer A B, 1.5cm. 


every increase in the resistance of the balancing coils 
(especially the primary) reduced thehearing distance of the 
exploring instrument, and it became therefore desirable 
todo away with this source of resistance as much as 
possible. 

Return to Original Form of Apparatus.—This led us 
back to the original form of apparatus that had first oc- 
curred to me (see Fig. 1) in which a single pair of coils was 
employed. <A few other experiments, made July 29, 1881, 
wil show the importance of the point attained. 

Exp. 3. The two flat coils E F used in Experiment 2 





were arranged as in Fig. 16, so as to form a balance by 
themselves. 

Result : Hearing distance, 7 cm. 

In all these experiments the battery used consisted of 
four cells (Leclanché). 

Exp. The same coils used in Exp. 3 were tried 
again, as shown in Fig. 16, but with a battery of eight 
cells (Leclanché). . 

esult : Hearing distance, 8.7 cm., or nearly 34 inches— 
a result quite unprecedented in our experiments. 


The following are the dimensions of the coils E F : 
Coit E.—External diameter .. 10 cm. 
Internal diameter 2.5 cm. 
Depth ... ss as sf cm. 
Wire used, No. 23 (silk-covered-) 
Com F.—External diameter ... . 10 cm 
Internal diameter 2.5 cm. 
Depth .. 1 cm 


Wire used, No. 28 (silk-covered.) 
Exe. 5. The same coils E F, used in Exps. 2, 3, and 4, 





of six large bichro- 


were tried once more with a battery 
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mate elements, and with a condenser, G, in the primary 
circuit as shown in Fig. 17. 

Result: Hearing distance 13 cm., or more than 5 
inches. 

This great increase in hearing distance seemed to be 
chiefly due to the condenser, for upon disconnecting it the 
hearing distance was little more than 9 cm., but further 
experiments proved that other causes also contributed to 
the result. 

Exp. 6. When the condenser was in circuit and the 
leaden bullet close to the coils (arranged asin Fig. 17) 
the sound produced by the telephone was a musical note 
whose pitch was the same at that normally produced by 
the vibration of the reed of the interrupter. Mingled 
with this tone could be distinguished a number of feebler 
tones of very much higher pitch. Upon withdrawing the 
bullet gradually from the coils the fundamental sound be- 
came fainter, and one of the high upper-partial tones 
gradually acquired prominence; and at a distance of 
about 8 or 9 cm. the fundamental could no longer be dis- 
tinguished, but the high tone persisted, and was clearly 
audible up to a distance of 13cm. The effect was very strik- 
ing, and when the bullet was moved to and fro parallel 
to the plane of the coils E F at a distance of about 10 cm., 
the telephone emitted a shrill whistling sound each time 
the sensitive area H was passed. 

It was noticed that other metals, such as iron, brass, and 
copper, did not seem to reinforce this high tone to any 
great extent, but brought out the fundamental at every 
distance where an effect was produced. 

Exp. 7. The condenser G (Fig. 17) was removed from 
the circuit and the leaden bullet held about 4 or5 cm. 
fromthe coils E F. The fundamental tone was heard, 
and the characteristic upper-partial could also be distin- 
guished, but it was only faintly audible. Upon now sud- 
denly replacing the condenser the high upper-partial tone 
was instantly reinforced as if by a resonator. 

Exp. 8. The rheotome employed to interrupt the pri 
mary cirtuit (which had been placed in a distant room) 
was found to be vibrating badly. The reed I of the in- 
strument (see also Fig. 5) was rattling against its contact 
pieces, thus producing an impure sound, and I could di:- 
tinguish amongst the upper-partials the tone had been re- 
inforced by the condenser. Upon screwing up the contact 
pieces so as to improve the vibration I could no longer 
distinguish the particular upper-partial referred to, and 
upon returning to the room in which the coils E F (Fig. 
17) were placed I could no longer detect the effects noted 
above in Exps. 6 and 7, and the hearing distance did not 
exceed 9 cm. 

The peculiar effects obtained with the arrangement 
shown in Fig. 17 thus seemed to depend (1) upon a parti- 
cular kind of vibration of the reed of the interrupter, pro- 
ducing a certain high upper-partial or overtone, (2) upon 
the use of a condenser acting as a sort of electrical re- 
— for this tone, and (3) upon the use of the metal 

ead. 

Mr. Marean, of Washington, kindly lent me a number 
of condensers used by the Western Union Telegraph 
Company, and we found, upon connecting them with the 
coils E F, as shown in, Fig. 17, and holding a leaden 
bullet near the coils, that each condenser reinforced a 
high upper-partial of different pitch. We arranged the 
condensers so that they could be successively introduced 
into the circuit with great rapidity. The effect was very 
curious, and sounded somewhat likea Scotch air played 
upon the bag-pipes. The low hum of the fundamental 
could be heard continuously, like the drone of the bag- 
pipe, while the higher tone changed its pitch with 
each change of condenser. 

The pitch of the high tone reinforced seemed to depend 
upon the electrostatic capacity of the condenser employed, 
but the exact relation between the two has not been as- 
certained. In experiments 5, 6, 7, 8, and the subsequent 
experiments described above, the battery employed con- 
sisted of six pairs of carbon and zinc plates of large area 
placed in a solution of bichromate of potash containing 
sulphuric acid. 

The effects noted above were not produced satisfactorily 
when the battery was much run down, nor were they ob- 
tained with a Leclanché battery which had been set up 
for some time, but which appeared to be in good condi- 
tion. 

It is evidently necessary in order to produce this 
characteristic high tone to use a battery possessing 
considerable electromotive force and slight internal re- 
sistance. 

Our experiments had reached this stage when, on 
Saturday, the 30th of July, 1881, I was requested to make 
another trial upon the person of the President at the 
evening dressing of the wound. 

At this time, however, we had no exploring instruments 
completed excepting one or two like that shown in Fig. 
11; for it will be understood that the promising results 
noted above had been obtained from coils that were 
simply placed upon a table and adjusted by hand. 

We immediately proceeded to the Executive Mansion 
with the apparatus shown in Fig. 13, prepared to make a 
trial, if it was deemed advisable ; but upon learning of 
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the results of our later experiments the surgeons resolved 
to postpone any further trial until we could arrange the 
coils (Fig. 17) in a portable form. 

By forced exertions the coils were arranged that same 
night in a wooden case, as shown in Fig 18. This case 
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consisted essentially of two oblong blocks A B, A shal- 
low circular recess was turned out in each block for the 
reception of one of the coils, and the two blocks were 
held together by four pins of ebonite, C, D, E, F, which 
passed up through slots in the upper block and were 
secured by ebonite thumb-screws. 

When the instrument was completed I found to my 
great distress that a balance could not be obtained by any 
adjustment of the apparatus. There was a position of 
minimum sound, and the telephone responded to a bullet 
presented to the central part G of the instrument ; but 
the hearing distance did not exceed 3 or 4 cm., whereas 
we had obtained with the same coils before the construc- 
tion of the wooden case a perfect balance and a hearing 
distance of 13 cm. 

After numerous unsuccessful experiments had been 
made to ascertain the cause of the difficulty it occurred to 
me that if two adjoining convolutions in one of the coils, 
made contact at any point, a circuit of low resistance 
would be formed (a single ring of wire, in fact), in which 
the induced currents might circulate without reaching the 
telephone connected with the apparatus. I had previously 
measured the resistance of the coils without discovering 
any defect, but when I considered the large number of 
convolutions in each coil it seemed possible that a defect 
of this kind might exist which could not be discovered by 
a Wheatstone bridge, excepting by very delicate and 
accurate observations. To test whether a short-circuited 
convolution would produce effects analogous to those ob- 
served, a pieee of copper wire was bent into an annular 
form and the ends connected together. On bringing this 
metallic ring near a pair of coils (A B, Fig. 19), properly 





adjusted to silence, the balance was loudly disturbed. The 
copper ring C was held as shownin Fig. 19, and the 
balance could not then be restored by any adjustment of 
the coils. A position of minimum sound was all that could 
be obtained, and the hearing distance was enormously 
reduced This was primdé facie evidence of the nature of 
the defect. 

The coils (Fig. 18) were then removed from their case, 

ut a cursory examination revealed no defect. Upon 
trial, however (being arranged, as formerly, in Fig. 17), a 
balance could not be obtained, and the hearing distance 
was only about 4 cm. The defect was thus definitely 
located in the coils themselves. 

Upon close examination it was noticed that the outside 
convolutions of the primary coil were slightly frayed at 
one part, but it appeared hardly possible that so great a 
defect could be due to so apparently slight a cause. How- 
ever, to test the matter, I removed the outside layer of 
wires and then tested the coils again. 

Result: The defect had vanished—a perfect balance 
was obtained, and hearing distance was again 13 cm.* 

The coils were then replaced in the case and the com- 
pleted instrument tested. The lower wooden block B 
(Fig. 18) was adjusted by hand as nearly as _ possible to 
the position of silence, and then the thumb-screws C, D, 
E, F were tightened. 

The balance now obtained was not quite perfect, but by 
striking the lower block B a few smart blows witha 
wooden mallet we were able to reduce the arrangement to 
complete silence. 

The instrument was then in such a sensitive condition 
that it could scarcely be moved without affecting the 





* These experiments have revealed the cause of the ex- 
treme difficulty always experienced in obtaining a perfect 
balance with coils of fine wire. I have recently used an 
induction balance to test the condition of the helices that 
were employed in these researches, and havediscovered that 
in a large percentage of cases the insulation was defective. 
It is possible that some of the results described in this 
paper (especially of the earlier experiments) may have 
been vitiated by errors 'due to defectsin the coils that 
were not suspected at the time. A defect of insulation 
that is quite immaterial for ordinary purposes may be ab- 
solutely fatal to the success of an induction balance. 
Indeed, so much care is required in this respect that it is 
extremely difficult to obtain coils that are perfectly suit- 
able for an apparatus intended to search out a bullet im- 
bedded in the body. Inow make it a rule to test every 
helix used in induction balance experiments by bringing it 
up toa system of balanced coils like that shown in Fig. 17. 

1. If the helix is perfect the balance is not disturbed 
until the terminals of the coil are connected. 

2. If there is a break in any of the convolutions the 
balance is not disturbed, - en when the terminals are con- 
nected. 

3. If a convolution is short-circuited the balance is dis- 
turbed, even though the terminals are not connected, and 
the sound produced is the fundamental of the rheotome 
employed to interrupt the primary circuit. 

4, If the insulation is defective the balance is disturbed, 
although the terminals are not connected, and a peculiar 
spluttering effect is noticed like that produced by a series 
of sparks. 

I propose to apply this method practically as a means 
of testing the condition of the helices used in the con- 
struction of induction coils and those employed in the 
manufacture of telephones. 








balance. Upon gently swaying it backwards and forwards 
a pulsation of sound was heard at every swing. 

When the motion was carefully made, so that it was 
alwaysin the same plant, no pulsations were observed. 
They only occurred when the inclination of the coils was 
changed. 

This defect was found to be due to the bulging of the 
thin portion G of the wooden case (Fig. 18) under the 
weight of the enclosed coil, and the simple pressure of a fin- 
ger on this portion of the case disturbed the balance. The 
movement of the lower coil when the instrument was 
swayed about must have been inconceivably small, but on 
account of the extreme sensitiveness of the arrangement 
it produced a perceptible effect upon the balance. 

he pulsating sound did not seem to interfere with the 
detection of a bullet held in the clenched hand, nor did it 
seem to affect the hearing distance. I therefore despatched 
a messenger to the Executive Mansion{(Sunday morning, 
July 31st) with a note for Dr. Bliss,* to let him know that 
the instrument was in a condition to be used, should any 
necessity arise for an immediate experiment. At the 
same time I informed him that the apparatus in its pre- 
sent form was very crudely constructed, and that I hoped 
to improve it very greatly in the course of a few days. 
On Sunday afternoon (July 31st) we sent to the Soldiers’ 
Home for John McGill, upon whom we had experimented 
the previous day without results (using the apparatus 
shown in Fig. 11.) 

Upon trying the new instrument (Fig. 18) we had no 
difficulty in finding a sonorous spot in his back, at the place 
where the bullet was always supposed to be. 

This result was at once communicated to Dr. Bliss,t+ 
and in reply we were requested to make the experiment 
upon the person of the President next morning. 

On Monday morning (August Ist, 1881) we accordingly 
removed our apparatus to the Executive Mansion. 

(To be continued.) 








FOREIGN AND COLONIAL NOTES. 
German Iron in Italy.—German iron, especially boiler 
plates, sent to Italy by the St. Gothard route, is said to 
have driven English and French iron from the markets 
which it has reached. 


South American Teleyraphy.—-The Central and Southern 
Cable Company, with wires touching at points on the 
Mexican and Central American coasts, crossing the 
Isthmus of Panama, and extending along the western 
coast of South America to Callao, announces that its lines 
have been completed. 


Victor Harbour Breakwater.—The work of constructing 
the first section of the Victor Harbour Breakwater (South 
Australia) has been completed, the breakwater having 
been carried 140 ft. beyond the 1000 ft. contracted for. 
The residents are agitating for the construction of the 
second section of the work. 


American Locomotive Building.—New locomotive works 
are being established at Rome in the State of New York. 


Locomotives for the Midland of Canada Railway.—Four 
new engines have arrived out for the Midland Railway of 
Canada, making the stock of engines on that undertaking 
44. 


British India Steam Navigation Company.—This com- 
pany is building two vessels for the (lueensland trade, 
suitable for emigrants, and the conveyance of frozen meat. 
They are expected to be completed in November and 
January next. , 


Blast Furnace Slag.—Experiments have lately been 
made in Sweden of crushing blast furnace slag into sand, 
to be utilised for road and railway making, &c., and a 
machine has just been constructed by the Ringshyttan 
Iron Works, which is stated to be effective. 


Tramways in South Australia. — A number of Bills 
authorising the construction of lines of tramway between 
Adelaide and its suburbs, and extensions of existing lines, 
have passed both Houses of the South Australian Par- 
liament, and the Legislative Council has got through 
several others which have not yet been considered by the 
House of Assembly. 


German Works in Russia.—Two large works are about 
to be erected by German firms in Russia. One of them 
will be that of Messrs. Siemens and Halske, of Berlin, 
who will manufacture all articles necessary for the work- 
ing of electric telegraphs and other electrical arrange- 
ments. The second will be erected by Messrs. Boecker 
and Co., of Schalke, Westphalia, who own large forges, 
rolling mills, wire-drawing works, tin-plate works, wire 
cable works, and a wire tack manufactory, and who are 
large exporters to Russia. In order to avoid the high 
import duties on their products, they contemplate the 
erection of similar works near the sea and on the German 
frontier. 


Coal in Sweden.—In Sweden coal has at present been 
met with only in the most southern province, Scania, and 
that only at two points, at which the deposits have been 
worked, with long interruptions, since the middle of the 
eighteenth century. At em, in the neighbourhood 
of the point for a long time considered as the northern 
limit of the coal district of Scania, the extraction of coal, 
commenced in 1797, has been the most remunerative. 
Two seams have been worked, one at a depth varying 
according toa regular dip, from about 10 ft. to 196 ft., 
and from 6 in. to 17 in. thick, the other being about 79 ft. 
lower and 4ft. 8in. thick. Swedish engineers acknow- 
ledge that they are not thoroughly acquainted with the 
extent of this coal formation, although numerous bore- 
holes have been put down and shafts sunk. The measures 
contain coal of inferior quality, as well as fireclay, the 





* See Appendix, note 15. + Ibid., note 14. 


working of which is highly ramunerative. In 1876 there 
were in Sweden seven centres of working, and in the pre- 
sent year there are twelve ; yet, notwithstanding the pro- 
gress made in mining, imports of coal and coke from 
foreign sources continue to increase at a considerable rate. 

Iron in Italy.—An Italian Government commissioner 
has just returned from the Valle d’Aosta, where he has 
been examining the iron produced there. | He reports that 
the quality is so good that it can be employed in the con- 
struction of Italian men-of-war without its being neces- 
sary to have recourse to foreign countries ; also that the 
works situated in the Valle d’ Aosta, in the largest of 
which 4000 operatives are employed, can furnish all the 
iron wanted. 


THE LATE Mr. Conrap Samven TEGNANDER.—The 
distinguished Swedish enginegr, Conrad Samuel Teg- 
nander, died in Gothenburg, December 28. The deceased 
was the inventor of a solar engine, a lifeboat, a torpedo 
boat for the discharge of tubular torpedoes, a submarine 
war vessel for ramming ironclads, and a small war vessel 
built of cork. He was also engaged in constructing a 
torpedo boat to be propelled on the surface instead of 
through the water, and in solving the problem of driving 
vessels by means of steam only, without the steam engine, 
as well as steering the balloon. He was one of the ablest 
and most talented inventors Sweden possessed, and leaves 
a large number of models and drawings of his inventions. 
The deceased died at the early age of forty-three, it is 
stated from overwork. 





Parktnson’s GAS MetTER.—In our notice of the Crystal 
Palace Gas Exhibition (see page 601 of last volume) we 
mentioned that all the gas consumed by the exhibitors 
passed through a single meter. This is the manufacture 
of Messrs. W. Parkinson and Co., the successors of Mr. 
Samuel Crosley, one of the early workers in gas measure- 
ment. For more than fifty years the Crosley measuring 
drum has always ranked first for accuracy of registration 
and durability, and though many improvements have 
been attempted yet few have hitherto achieved any 
success. Inthe meter at Sydenham, however, Messrs. 
Parkinson and Co, are showing a novelty for which they 
claim many advantages. This consists in dividing the 
drum into three compartments instead of four, and 
reducing the number a hoods from eight to six. By this 
arrangement the drum is lightened by the removal of one 
fifth of its metal, while the labour in making is greatly 
reduced, for not only are there two hoods and one 
partition less, but the work is more easily executed on 
account of the increased space. When in action the 
drum revolves more freely on account of the larger water 
way, while the friction becomes very small from the 
extreme lightness of the moving part. The large space 
between the hoods gives great facility in cleaning and 
repairs, and reduces the liability to deposit. The new 
drum has been submitted to severe trials to test its 
accuracy, and even when passing three times the volume 
of gas for which it was designed the error did not exceed 
1 per cent, 

THE INSTITUTION OF CIVIL ENGINEERS.—At the meeting 
on Tuesday, the 9th of January, 1883, Mr. James 
Brunlees, F.R.S.E., President, in the chair, it was an- 
nounced that the Council had recently transferred 
Herbert Groves and Richard Thomas Hall to the class of 
members ; and had admitted Herbert Stanhope Bassett, 
Mark Sherlock Bell, Cyril Francis Bengough, Godfrey 
Charles Borton, Archibald Hamilton Broun, John Henry 
Burton, Frederick Evelyn Cairnes, Frederic Arthur 
Campion, James Collie, William Robson Crabtree, Robert 
Fisher Dalziel, William Dawson, Charles Robert Bunn De 
la Salle, Jean Antony Despeissis, Edgar Ivor Evans, 
Robert Findlay, Samuel Slater Grimley, Charles Halifax 
Hall, John Hardisty, Arthur Ernest Hezlet, George 
William Holmes, Henry George Horne, Samuel Ingram, 
Jun., Charles Henry Lawson, Ernest Edward Light, 
James Sandiford Lane Long, George Edwin James 
MecMurtrie, Frederic York Marrian, Arthur Wharton 
Metcalfe, Charles Frederick Minchin, the Hon. 
Edward Herbert Scott Napier, Henry Ernest Nichol, 
William Barron Norton, Charles Roberts, Arthur Joseph 
Salter, William Charles Ernest Smith, Hastings Frederic 
Snow, Eustace Francis Sollom, Frank Holmes Stone, 
Charles Frederick Sykes, Alexander Mowle Thompson, 
Edmund Spenser Tiddeman, Alfred Edward Wackrill, 
John Duncan Watson, Seymour William Price Williams, 
and William Wood, as students of the Institution. At 
the monthly ballot, William Belk, Engineer to the Port 
and Harbour Commissioner, Hartlepool ; John Chambers, 
Imperial Japanese Railways; and William Henry Le 
Mesurier, Mersey Docks. were elected members ; Thomas 
Adams, Stud. Inst. C.E., L. and N. W. Railway ; 
William Barrington, Jun., Stud. Inst. C.E., Limerick ; 
Robert Harold Brookhouse, Stud. Inst. C.E., Birken- 
head; Jesse Clare, Sleaford ; Horace Boardman Cox, 
Sao Paulo, Brazil; James Payne Curtis, Bristol ; George 
James Atchison Danford, Kimberley Water Works, S. 
Africa; Henry Nicholas Harvey, Stud. Inst. C.E., 
Hale; Thomas Harry Houghton, Stud Inst. C.E., 
Grosvenor-road ; Charles Langbridge Morgan, Dean’s 
Yard ; George Tait St. Aubyn Nixon, P.W.D., India; 
Henry Atwell Purdon, Stud. Inst. C.E., Hull and 
Barnsley Railway ; Edward Robert Saunders, Stud. 
Inst. C.E., Morros Quarries, Carmarthen ; Charles Belli 
Bivar Sherman, P.W.D., Madras ; Frederick Charles 
Sheppard, P.W.D., Straits Settlements ; William Spinks, 
Stud. Inst. C.E., Manchester; Alfred Sommerscale, 
Stud. Inst. C.E., Leeds; and Robert Wilson (Nasmyth 
Wilson and Co. Limited), Manchester, associate mem- 
bers; and Fung Yee, Portland-place; George Brown 





Godfrey, Hull; and John Wilson Theobald, Draper’s 
Gardens, associates, 
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Cutting Tools Worked by Hand and Machine. By Ropert 
H. Smiru, Professor of Engineering in the Mason 
Science College, Birmingham. London: Cassell, Petter, 
Galpin, and Co. 
Tue writer of this book is an avowed utilitarian. 
Science with him is not a field for mere intellectual 
enjoyments, no matter how pure and exalted that 
enjoyment may be, but a means for increasing the 
happiness of human beings and of ameliorating the 
conditions of life under which they dwell. The 
tone of his preface, when speaking of mathe- 
maticians who evolve useless conclusions by means 
of formule which have no foundation of experi- 
ment or observation, is truly Baconian. With such 
he disclaims all connexion, and characterises their 
‘* constants” as ‘‘most delusive variables.” The 
most fruitful possible field for true scientific obser- 
vation lies, he argues, in the infinite variety of 
operations that are conducted by the manufacturer, 
a field which is shut off from the view of the scien- 
tific student. There a given effect is obtained day 
after day in thousands of different ways, varying 
from each other sometimes in the merest trifles and 
sometimes in their essential principles, and yet from 
ail these experiments, wider in their range and 
greater in their variety than can be performed in 
any laboratory, and which, if noted, would be of 
enormous value in aiding the material progress of 
the world, little knowledge of the laws of nature is 
gleaned. By slow degrees as the result of expe- 
rience, and often of very costly experience, pro- 
cesses improve and machines grow more perfect ; but 
the progress is slow, because those, under whose 
eyes the phenomena take place, have not the scien- 
tific training to realise their significance or to discern 
the laws that regulate them. As the every-day 
work of manufacture cannot be carried on in the 
laboratory, the only way to gather up its lessons is 
to infuse the trained observation of the laboratory 
into the workshop. This is the object of Professor 
Smith’s book. The special departments of manu- 





facturing industry to which he devotes his attention | 


being those in which the processes involve the use 
of cutting tools for wood and metal. These he 
describes in an easy manner that is intelligible to 


one that is not familiar with them, and yet is not | 
For it is not the structure | 
of the tool or machine that is kept before the | 
reader's mind, but the object for which it is made | 


tedious to a mechanic. 


and employed, that is its cutting action. Cutting 
edges are divided by the author into generic classes, 
which he follows through various tools and machines, 
pointing out how they act in different materials and 
how they need to be modified according to the con- 
ditions under which they work. The _ prin- 
ciples of their action are explained with great 
care and thoroughness, 
aid of simple mathematical formule, but always 
clearly and intelligibly, the object being not to 
cram the reader ready to answer questions in an 
examination, but to carry on in his mind a process 
of inductive reasoning from acknowledged facts in 
his daily life to the principles underlying them, 
and thus to impart to him both the habit and the 
facility of applying the same process to each new set 
of phenomena that come under his observation. 

Next to the earnest purpose of the book, its 
greatest recommendation is its individuality. The 
author writes from his own observation and experi- 
ment, and does not copy from the writings of 
others. The tables of experimental formule are in 
the majority of cases the results of tests made by 
himself, and in the exceptions the authority is 
given, and is always recent and trustworthy. In 
the use of the hand tools we sometimes imagine we 
can trace an air of professorial dilettanteism, but it 
is only slight, and in no wise detracts from the 
practical object which the author has set before 
himself, and towards which this volume is an im- 
portant contribution. 





The Imperial Dictionary of the English Language. By 
Joun Octtviz, LL.D. New Edition carefully revised 
and greatly augmented, edited by C. ANNANDALE, M.A. 
London: Blackie and Co. 1883. 

When the Imperial Dictionary, as edited by Dr. 

Ogilvie, was completed in 1850, it represented a great 

advance upon any other. work of the kind in this 

country. But thirty years of literary, scientific, 
and commercial activity have elapsed since then, 
and in the mean time hosts of new words and 
phrases have sprung into being and every-day use. 
The publishers, therefore, have issued a new edition 


sometimes with the) 


| in an improved form, upon which so much care and 
, labour has been spent that it may almost be con- 
| sidered as a new work. The number of entries has 
been increased from 100,000 to 130,000, the ad- 
| ditions consisting largely of words from science, tech- 
‘nology, and arts. The definitions of these are 
/more than simple paraphrases and in many cases 
constitute descriptions of a cyclopzedic character. 
| Liberal use is made of engravings, of which more 
ithan 3000 are scattered through the book ; these 
| relate chiefly to the mechanical arts, natural history, 
‘heraldry, and architecture. The meanings of 
| words belonging to the domain of literature, as 
|distinguished from science and art, have been 
\illustrated by quotations from standard authors | 
from the sixteenth century to the present time, and | 
| care has been taken to discriminate between those | 
that are obsolete and those that are current, and | 
to call attention to those that are poetical, provincial, | 
and the like. The work is issued in four volumes, 
| printed in clear type on toned paper, and merits a 
| place in every library. It will be found especially 
| useful to literary men, whose positions oblige them 
| sometimes to deal broadly with scientific matters, 
' while the educated public will find it not only a 
storehouse of definitions, but a valuable book of 
| reference. 
| 
BOOKS RECEIVED. 
Our Iron Roads. By Freperick S. Wittiams. With 
numerous Illustrations. Second Edition, revised. 
| _London: Bemrose and Sons. 
| Knight’s Annotated Model Bye-Laws of the Local Govern- 
| ment Board. With Diagrams and approved Additional 
| Clauses. London: Knight and Co. 
| Practical Mechanics. By JoHN Perry. With numerous 
| Illustrations. London, Paris, and New York : Cassell, 
| Petter, Galpin, and Co. 
| 
| 
| THE MANCHESTER SHIP CANAL. 
No. III. 
| Tue results of the Committee’s determination to 
| apply without loss of time to Parliament for powers 
to carry out the important scheme they have in con- 
templation, are now before us, and we find that in 
| the main they follow the lines set out in the reports 
of Mr. Williams and Mr. Abernethy, which were 
adopted on the 27th of September. 

In the first place, it is necessary for the existence 
of the new navigation, that it should become pos- 
sessed of ‘‘ all the easements, rights, powers, autho- 
rities, and privileges of the company of the pro- 
prietors of the Mersey and Irwell Navigation,” 
‘including, of course, the water of the rivers, and 
as the old channel will be comparatively deserted 
and the levels altered, it is to the advantage of the 
Ship Canal Company that the existing navigation 
is of so little use. 

In the little kingdom of Belgium we are told, there 
is a mile of waterway for every ten square miles of 
land, and that the length of the main road is but 
four times the length of the waterways. 

To any one acquainted with this country and 
with Holland, the voyage from Manchester to War- 
'rington is simply astonishing. Instead of natural 

advantages being utilised and existing engineering 
‘works maintained, they are neglected, and have 
| become a positive nuisance. 
| The action of the railway companies has been 
| very different. In 1865 the Cheshire Lines Com- 
| mittee obtained an Act of Parliament to make a 
| fourth line of railway between Liverpool and Man- 
| chester, and the London and North-Western Rail- 
| way, which possesses two routes, one by Newton 
| Bridge, the other by Warrington, has improved 
'the former route by laying four lines of rails into 
Liverpool, and is carrying out the same policy at 
the Manchester end, while they are spending con- 
| tinually large sums of money on stations and ware- 
| houses. 
| The trade of the port of Liverpool warrants the 
‘expenditure incurred. The tonnage on which 
|habour rates were levied amounted to 4,630,183 
| tons in 1862 ; 6,530,386 tons in 1872, and 8,104,136 
tons in 1882, an increase of 35 per cent. in the first 
| decade, and nearly 80 per cent. in twenty years. The 
|recently published returns show the value of our 
imports to have increased from 225 million pounds 
sterling in 1862 to 442 millions in 1882, and our 
exports from 125 millions to 241 millions in the 
same period, which gives a volume of trade of 
| 358 millions, and 683 millions respectively. 

It is therefore evident that Liverpool is main- 
taining its great commercial position and is worthy 
of all attention from the railway companies or 
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others interested in the carriage of this vast traffic 
into and from the manufacturing districts. 

From Manchester to Warrington there are not 
above two or three manufactories, and as many 
corn mills. Trade shuns the banks of a river, 
which has a width of 150 ft. in the lower and 130 ft. 
in the upper reaches, and has a gathering ground of 
1200 square miles; that this is entirely owing to 
neglect the former value of the navigation testifies. 

Tn its present state the tow-paths are let down ; 
in some places the path has been washed away 
entirely, and where it remains is fetlock deep in 
sand ; the fixed weirs remain, and the pounds have 
silted to such an extent that the few boats on the 
river often ground at 3ft., and 3 ft. 3 in. is a fair 
navigable depth, whereas in floods, which rise to 
15 ft. in some parts, and 9 ft. at the lower end, the 
whole valley is under water. 

To bring this river under control by sluices would 
of itself be an immense boon to the riparian owners, 
and when in addition to this a straighter and greatly 
enlarged channel is made the landowners may rest 
assured as to the future. As evidence of the im- 
mediate effect of increased scour upon the river- 
bed, we are informed that owing to the river 
having burst through a narrow neck of land, and 
thus avoided a weir, a lock near Irlam has been 
rendered useless and the gates removed, with the 
result that the pond above carries a better draught 
of water than it did when ponded by the weir. 

The primitive condition of the traffic arrange- 
ments is evidenced at Calamanca, where the tow- 
path changes from one side of the river to the 
other, and instead of providing a bridge a platform 
railed at the sides and open at the ends, worked by 
a chain, is provided to ferry the horses across. 

The rights and privileges of the proprietors of 
the Mersey and Irwell Navigation Company above 
referred to are now vested in the Bridgwater 
Navigation Company, an important and wealthy 
corporation, possessing a capital of upwards of 
1,300,000/., and notice is given that powers will be 
sought to absorb this company also. How much of 
this is earnest, and how much diplomacy, it is 
difficult to say. The Bridgwater Company’s pro- 
perty in Manchester is considerable and very valu- 
able, and so would their connexion be to a newly 
started carrying concern, for this company not only 
owns the deserted waterway of the Mersey and 
Irwell Navigation, and of the valuable Bridgwater 
Canal, but they are extensive carriers to all parts 
of England. The Ship Canal would gladly pay 
handsomely for their unused river navigation, but 
at the same time it will strike at the root of their 
business, the conveyance of goods from Liverpool 
to Manchester ; and even if the shareholders, who 
are chiefly interested in the Bridgwater Company, 
were inclined to sell the Mersey and Irwell Naviga- 
tion at a handsome remuneration, the railway 
element is so strong on the direction that the 
Bridgwater Navigation Company may be calculated 
on as vigorous opponents to the Bill when it comes 
before a Parliamentary Committee, and their alliance 
will be of great use to the opposing railway com- 
panies, who will thus have two lines of attack open 
to them. 

By reference to the deposited plans, we find that 
one important alteration has been made, as will be 
seen by comparing the original reports with our map 
(see p. 588 of our last volume), forinstead of following 
the channel ofthe Mersey to Warringtonandstraight- 
ening it, all connexion with the river-bed has been 
abandoned about 1} miles above Runcorn Bridge. 
Here ground is broken into on Astmoor Marsh, 
and having shortly gained the line of the old 
Runcorn and Latchford Canal, a continuation of 
the Mersey and Irwell Navigation, it is followed for 
33 miles. The line which had been pointing N.E. 
then bends to the S.E., and out of its direct course, 
in order to facilitate the passing of the London and 
North-Western Railway and the Cheshire Junction 
Railway by means of fixed bridges. 

We publish a plan on the following page of the 
most interesting portion of the canal proper, showing 
the three railway crossings near Warrington, the first 
set of locks and sluices, also the tidal entrance 
gates, while above there is shown the site of War- 
rington Dock. 

The crossing of the London and North-Western 
Railway Company's main line is 43 miles from the 
termination of the cutting above Runcorn, where 
the new line of navigation is intended to join the 
Mersey. The cutting up to this point will be 





through low lying marshy ground, the surface but 
a few feet above the level of ordinary spring tides. 
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In the original report it was recommended, as has 
already been stated, that the line of the Mersey 
should be followed to Warrington, where the first 





set of locks should be placed. The alteration since 
made is no doubt a good one, but we are somewhat 
surprised to find that the site of the locks has not 
been removed from Warrington to the new entrance. 
It would seem that this must be an advantage to 
the Ship Canal from every point of view. It would 
obviate the necessity of so deep a cutting, for by 
the present plan a cutting from 50 ft. to 60 ft. in 
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depth is necessary to secure the specitied depth of 
water at low tide, while the same arrangement of 
locks would have answered as well at Runcorn as 
at Warrington. 

As the canal is to be 100 ft. wide at the bottom, 
with slopes of 14 to 1, the additional excavation 
amounts to upwards of six million cubic yards, 
with a proportionately increased area of land to be 
purchased ; it further renders an additional five 
miles of navigation subject to the fluctuation of 
the tide, which flows with great rapidity, and the 
sooner ships are removed from its influence the 
better the new navigation will be appreciated. The 
tidal waters of the Mersey are heavily charged with 
silt, and this channel will be found difficult to 
maintain to the excavated depth, especially in 
summer, when the flow of fresh water will not be 
strong enough to act as a scour, in fact the river 
in strong flood would be barely sufficient. More- 
over, the surface of the adjoining land, except 
during the short intervals of high tide, will be so 
far above the surface of the water as to render this 


length of the navigation an undesirable position for | 


the construction of works, which we may expect to 
see spring up along the line of the Ship Canal. 
Whereas, there is nothing to prevent manufacturing 
industries from rising here, such as we have seen 
convert a marsh at Widnes into a town of 25,000 
inhabitants within a quarter of a century. 

No doubt the promoters argue that by adding 
this large channel to the waterway of the Mersey 
they will be conferring a benefit upon the estuary. 
The works at Warrington are shown to include 
three sets of locks of different dimensions, the 
longest being about 500ft. by 50 ft. wide, and a 
tidal entrance which will open when the flood tide 
levels the pond above, and provide a wider passage 
than is afforded by the locks themselves. Along- 
side this are placed seven sluices, covering with 
their piers a width of 140 ft. There are also a 
similar number of sluices placed in the bed of the 
Mersey at a short distance from the locks. 


These two systems of sluices will no doubt be | 
found of immense service in controlling the water | 


above them. Spring tides will be ponded up to the 
locks at Irlam, and at low water will be let off by 
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means of the sluices when the scour upon the 
channels below will be more efticacious than is now 
the case when the tide ebbs and flows undisturbed. 

We anticipate—seeing that many manufactories 
of considerable importance are situated on the banks 
of the Mersey immediately below the sluices, to 
which during a few days only in the month, vessels 
can navigate—and then their draught is limited to 
8 ft.—that the owners of manufactories and of the 
surrounding property would endeavour to make 
arrangements with the Ship Canal Company to place 
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An entirely different method is adopted for cross- 
ing the Warrington and Stockport Railway, and o1-e 
which in the interests of the navigation would no 
doubt have beenadopted in all cases, had circum- 
stances permitted. 

The advantag> of a clear and unobstructed view 
is of considerable importance, and is obtained in 
this instance by passing the railway through a 
tunnel underneath the Ship Canal. The length of 
this deviation will be 1? miles. Warrington Bridge 
is the nearest bridge to the mouth of the Mersey 
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their sluices further down, so as to make the old 
river to below Bank Quay, an arm of the navigation, 
thus rendering Arpley meadows a still more eligible 
site for shipbuilding and other works, having deep 
water around them and communication easily obtain- 
able with the railways. 

The centre line of the Ship Canal crosses the main 
line of the London and North-Western Railway 
Company where the level of rails is 26 ft. above high 
water, and from thence runs by easy gradients to 
Bank Quay Station. The height fixed for the rail- 
way crossings above high water ordinary spring tide 
is 69 ft., 43 ft. higher, and to obtain this the line is 
to be raised for about a mile on either side. The 
gradient shown is 1 in 114, and terminates just out- 
side Bank Quay Station. 

No doubt this will prove a far from satisfactory 
alteration to the railway company, but the swing 
bridge clause in their Act of Parliament, and similar 
difficulties which the railway had to contend against 
when crossing the Mersey lower down at Runcorn 
fifteen years since, if it does not stay the opposition 
of the railway company, ought, and no doubt will, 
have great weight with the Committee. The incline 
up to Runcorn is, we believe, the same as the one 
proposed in this case. It is, however, of greater 
length, the rails being little above the level of high 
water at Ditton, and the headway at the bridge 
75 ft., as required by Parliament, while the junction 
is even nearer to Ditton Station on the Manchester, 
Warrington, and Garston line than the bottom of 
the incline will be from Bank Quay Station. 

As will be seen from the plan, the deviation of the 
London and North-Western Railway is to the west, 
while that of the Cheshire Junction line is shown to 
the east of the existing railways. It is certainly a 
matter for regret that one deviation cannot be con- 
structed to accommodate both the lines, but owing 
to the difference in level at the Warrington stations 
we presume this is impossible. We publish on the 
opposite page longitudinal sections of the proposed 
deviations in the railway lines near Warrington. | 

In order to descend to the level of the station at | 
Arpley while the ascent from Chester is fixed at 1 
in 114 the descent is quickened to 105. The total 
length of deviations is 2 miles 6 chains. 


open for vehicular traftic, and immediately below on 
the Cheshire side, the road crosses this railway on a 
level ; the traffic is very considerable, and accidents 
have frequently happened here; the town of 
Warrington may be said to lie on both sides of it ; 
in the interests of the public we hope therefore to 
finda diversion is made over the proposed tunnel or 
cutting approaching it. Immediately above is the 
site of Warrington dock, 15 acres in extent, and 
we shall be surprised if this is found sufficient to 
accommodate the traftic of the neighbcurhood for 
any length of time. Indeed it appears to us that 
while the thoroughfare of the canal gives accom- 
modation in excess of what may be required for 
many years, the dock accommodation is somewhat 
meagre. There is time, however, to alter this ; ex- 
tensions are always possible, if required, and it is 
not absolutely necessary to construct at once 
all the locks, of which plans are laid before Parlia- 
ment. 

The Ship Canal follows the valley of the river, 
but takesa course of its own, independent either of 
the river channel, or of the channel of the old 
Mersey and Irwell Navigation, but the limits of 
deviation are often governed by these boundaries. 
Up to 11 miles, the curves are all of considerable 
radius, but then we find reverse curves of not more 
than half a mile in radius extending for upwards of 
a mile in length; these arean objectionable feature 
in a navigation intended to accommodate large 
vessels. ‘The Cheshire Lines, Liverpool and Stock- 
port Railway at 13} miles, and the Liverpool and 
Manchester line of the same company at 14} miles, 
are raised about 40 ft. in each case, and passed over 
the Ship Canal, the gradients being in both instances 
not more than 1 in 114, and the deviation 1 mile 
7 furlongs and 1 mile 64 furlongs respectively. 

Immediately above the crossing at 15 miles 
from the entrance, the site of the second set 
of locks is fixed, the position being evidently 
ruled so far as the surface of the ground is con- 


| cerned by the necessity of getting under the rail- 


ways before lifting the ships, as for some miles the 
slopes above the surface of the water have been of 
considerable height. Spring tides will flow up to 
this point and the rise above the intended low 
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water level to the ordinary 
above will be 19 ft. ny 

These, the Irlam locks, are similar in nuinber and 
size to those at Warrington, and there is also a 
similar arrangement of sluices alongside the lock, 
but no sluices in the old river channel, as in this 
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Arayo’s Photometer.—The celebrated physicist» 
Arago published in vol. x. of his scientific memoirs, 
several notes on photometry, which have resulted 
in two methods, one of which is based on the pheno- 
menon of Newton’s rings, and the other on polari- 
gation. 











In describing these instruments, we may {colours of equal intensities. 


ain 


manner that the eye placed at O observes simul- 
taneously the rings seen by transmitted and re- 
flected light, and transmitted on a paper screen 
AB, the rings disappear, proving that the same 


‘rings of the two systems have * complimentary 


This experiment is 
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case the fresh water discharge has alone to be pro- 
vided for. 

The Mersey and Irwell meet between the two 
railway crossings, the smaller river conferring its 
name to the united stream presumably owing to its 
ancient importance, as the northern boundary of the 
Saxon kingdom of Mercia. It is proposed to aug- 
ment the supply of water above the locks by lead- 
ing a conduit from there to the Mersey. 


PHOTOMETERY.—No. III. 
Wheatstone’s Photometer.—The following is the 
description of an instrument very rarely used, and 
founded on the permanence of luminous impressions 
on the retina, for periods of about one-tenth of a 
second. A bright steel bead A (Fig. 21) is fixed ona 


blackened dise B, carried on a small moving pinion C, 
which can travel round the inner circumference of a 
If the pinion set in movement by 


toothed ring D. 





the handle E makes a complete turn in less than one- 
tenth of a second, and if the bead is lighted by any 
luminous source, the eye will perceive permanently, 
the luminous epicycloid traced out by the revolving 
bead. If the bead is illuminated simultaneously by 
two lights, two brilliant spots will be seen, and two 
epicycloids of different luminosity will be formed, 
the brightness of which will be equalised by placing 
the apparatus at a suitable distance from both 
lights. When this is effected, the ratio of the 
squares of the distances will give the ratio of 
intensities of the two sources, 


recall the experiments on which they rest, and give 
a brief explanation of them, because they do not 
generally find a place in books on elementary physics. 
1. Coloured rings. Let us suppose that on a glass 


m 


D 
a Ap 


plate AB (Fig. 22) we place a very flat lens CD; 
we shall then have an optical system that will pro- 
duce by reflection and_ refraction, a series of con- 
centric coloured rings. When the eye, placed above 
m, receives by reflection the rays falling on the ap- 
paratus, it perceives at the point of contact of the 
lens and the plate, a dark ring, surrounded by a 
series of bright rings, variously coloured, and 
separated by dark annular spaces. These rings be- 
come oval if the eye deviates from its normal 
position. If, on the other hand, the eye is 
placed so as to receive the rays by transmission 
through the system of plate and lens, the bright 
rings will appear less brilliant, the central space 
will be bright, and the rings will succeed each 
other as in the previous experiment. If a mono- 
chromatic light be employed, the rings will appear 
alternately bright and dark, the former, seen by 
reflection, corresponding to the latter when seen by 
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A Fug. 23. 
transmission, and vice versé. If we arrange the 
lens as shown in Fig. 23, that is to say in sucha 





due to Young and to Arago. If we intercept by a 
black screen the rays coming from one of the sides, 
only one of the systems of rings will disappear. 

Arago deduced from this experiment the following 
photometric method. The two lights to be com- 
pared are placed one on each side of the lens and 
plate and the brightest light is moved until all 
appearance of the rings has disappeared. The illu- 
mination is then the same on each side, and it only 
remains to apply the law of the square of the dis- 
tances to find the ratio of intensities. 

It is also to Arago that we owe the polarising 
photometer, the principles of which it may be 
useful to explain, viz., those of double refraction 
and polarisation. Double refraction is a pheno- 
menon discovered by Bartholimus in 1670. It is 
exhibited in a highdegree by crystals of carbonate of 
lime commonly called Iceland spar. These crystals 
possess the remarkable property of giving two re- 
fracted rays and two images; this property was 
carefully investigated by Huyghens. Crystals of 
Iceland spar, suitably cut, take the form of an 
oblique parallelopipedon, of which the limiting 
sides are parallelograms of equal angles, arranged so 
that two opposite edges of the parallelopipedon 
are the vertices of regular trihedral angles. The 
axis of these trihedral angles, is called the axis of 
the crystal, and along all lines parallel to this axis, 
optical phenomena are distributed symmetrically. 
When a ray falls on such a crystal it is split up into 
two elementary rays, one of which follows the law 
of sines, and is consequently called the ordinary 
ray, whilst the other which does not follow that 
law, is called the extraordinary ray. When the 
incident ray is perpendicular to the face of the 
crystal, the ordinary ray is an extension of it, and the 
extraordinary ray is refracted laterally. The two cor 
responding images appear to have equal intensities, 
so long as the incident ray coincides with the normal. 

If we allow the two emergent rays to fall ona 
second crystal they will give rise to four images of 
different intensities, according to the relative posi- 
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tions of the two crystals. It should be remarked 
that two of these images always disappear simul- 
taneously. The normal plane of incidence is called 
the principal section when the axis lies in this 
plane. 

It will be seen that the ordinary and extra- 
ordinary rays possess this property, that if they 
are received on a second crystal, in two rectangular 
positions of the principal sections of the second 
crystal, the emergent rays are successively ex- 
tinguished two by two. The light is polarised, and 
the plane of polarisation is that plane to which the 
principal section of the crystal which receives the 
polarised ray is parallel, when the emergent extra- 
ordinary ray is extinguished. 
sary to add that Iceland spar is not the only crystal 
which possesses this property. Double refraction 
is a phenomenon common in a greater or less 
degree to all crystals. 


We may now proceed to examine how Arago used 
the phenomena of polarisation for photometric 


measurements. His first object was to demonstrate 


the accuracy of the method, and it may not be out of | reflections and refractions, i.e., that the incident | 


It is hardly neces- | 


| by reflection, and the other that transmitted to it 
by the reflected light. The two lights will be of 
= intensity when the two shadows are equally 
dark. 
| With the apparatus, this equality is found when 
| the axis of the telescope is inclined at an angle of 
| 11 deg. 8 min. to the glass plate. 
| To tind the obliquity when one of the images is 
half or a quarter of the other, a prism of rock- 
| erystal is placed at P. It is turned round until 
' the ordinary and extraordinary images are of equal 
intensity. The tube T is then displaced until the 
transmitted is just equal to either of the reflected 
| images, and its displacement noted. 
By means of a second prism, the intensity of 
‘either image may be again halved, and the trans- 
mitted image may be reduced to one-fourth the 
| intensity of the primitive image. 
A series of angles may be determined in this 
way, and the corresponding intensities tabulated. 
The preceding theory supposes that no radi- 
ations are quenched or absorbed in the various 


measurement of the intensity of solar, lunar, or 
stellar light. We may, however, describe the ar- 
rangement of a photometer devised by M. Dubosc, 
and based on the same principles. Let us consider 
two bi-refracting prisms B B', Fig. 26, upon which 
impinge rays from two sources of intensities I and 
['.) The ordinary and extraordinary images given 
by these prisms, seen through an analyser, will have 
for their intensities, 
cos. 2a I}, =[' cos. 2a 
Te=I sin. 2a Te=I! sin. 2a 

If the two prisms are turned round, B 45 deg. to 
the left and B! 45 deg. to the right, the intensities 
will become, 

I,=I cos.? (45—a) I', =I! cos.? (45 + a) 

Ie=[ sin.? (45—a) Te sin.? (45 + a) 
If we suppose that by any means we can arrive at 


o= 





suppressing the extraordinary image, we shall see 
in the analyser only two images, the intensities of 
| which will be 

Iy = I cos.? (45 — @) Ty? =I! cos.2 (45 + a), 
| By turning the analyser to a suitable angle we can 
| made Io=Ie, from which we shall have 
I cos.? (45 —a)= I! cos,? (45 + a), 


place to explain how he arrived at this result, by | ray is precisely equal in intensity to the sum of | or 


analysing rapidly one of his papers on photometry, 
published in the first volume of his scientific me- 
moirs. Figs. 24, 25, illustrate the apparatus he 


| the reflected and refracted rays. Arago verified 
| this by inclining T at an angle of 11 deg. 8 min., 
and placing a second plate parallel to the first, but 


FIG 24 
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constructed: F is a large sheet of white paper 
stretched on a frame and illuminated uniformly 
from behind. A plate of glass isshown at V, and T 
is a tube fitted with a diaphragm and a vertical 
slit. This tube is movable in a horizontal plane 
around an axis situated about the middle of the 
plate. It is carried by a light frame, and can be 
displaced angularly around the point O, its angular 
displacemert being read off the graduated circle A; 
E is a ring movable within a second ring, very 
minute motions being susceptible of accurate 
measurement. It can also be displaced longitu- 
dinally to varying distances from the opening of 
the tube, by sliding on the frame. At E, E', on 
each side of the plate, are two small supports, 
which hold between their clips two screens M, 
formed of two blackened strips and slit longi- 
tudinally, to admit the light transmitted by the 
large screen F". If the tube T is placed somewhat 
obliquely to the plate, the eye, at its extremity, 
will see on the glass the reflected image of the slit 
E', and the transmitted image of the slit E. The 


tube may be shifted until the two images have the | 


same intensity. Then the transmitted will be 
equal to the reflected light. Instead of illuminated 
slits, Arago also used blackened wires, which inter- 
cept, the one at E, a portion of the light received 


| Tsin.? (45 + a) = I! cos.? (45 + a), 
and 

| I? _sin.? (45 + 

| I cos.2(45 +a 
The ratio of intensities is thus reduced to a simple 

, reading of angles. 

| The photometer itself consists of a copper tube 

| 50 millimetres diameter and 35 centimetres long, 





= tan.? (45 + a). 
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at some distance, in order to send back the re- | towards the light to be compared, the two prisms B 


flected light. 
place of direct rays the integral of the rays re- 
flected and transmitted by the second plate, and 
it is always found that the two images are equal 
when the inclination of T is exactly 11 deg. 8 min. 
This being done, in order to check the accuracy of 
the law of polarisation of Malus, Arago placed one 


The fixed plate thus receives in and B'. At the otherend is an eye-piece containing 


the analyser. This latter is enclosed in a tube which 
turns around its axis by means of a rack gearing 
into the circumference of a large circular plate that 
acts asascreen. Within the tube everything is 
symmetrical around a central vertical plane. In 
the diagram Fig. 27, nn, is a screen that divides 
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| of the small screens above the plate V in such a 
| way as to throw into the tube only the rays coming 
| directly from the illuminated paper. The other 
| screen placed lower down allowed the rays to pass 
| which are transmitted from the plate. The rays were 
| divided into two others of equal intensity by a 
| bi-refracting prism placed at t. The ordinary ray 
| was received on a second prism parallel to the first, 
| and was divided into two, and it was necessary to as- 
| certain if the ordinary ray varies as the square of the 


| cosine of the angle between the principal sections of | 


| the two prisms. To do this, the tube T was displaced 
| until the intensity of the reflected light was equal 
| to that of the light coming from the illuminated 
| screen across the two prisms. 
measure of the first intensity, and the second is 
| then known. 
| are displaced to different angles, and by proceeding 


in the same way the corresponding intensities are | 


| obtained. 
| agree with the results obtained by calculation, and 
| the correctness of the law is thereby established. 

| The formule and deductions of Malus have served 
| as the basis for a series of instruments devised by 
| various physicists for different photometric observa- 
| tions. We need not attempt to describe all, because 
ithe greater number have for their object the 


The tables give the | 


The principal sections of the prisms | 


In this way it may be shown that they | 


into two equal parts the plate of ground glass mm, and 
separates the field of each of the lights to be com- 
pared. AA is a double prism of glass intended 
to make the images diverge, and to correct any 
imperfect achromatism in the prisms B B! ; the part 
ce consists of two plates of glass. The extraordinary 
ray is extinguished by the glass when it falls within 
a convenient angle given to the glass plate, and 
this curve (Fig. 28) rises very rapidly beyond 25 
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| deg. or 30 deg. in such a way that a slight variation of 
| only the ordinary ray is allowed to pass ; D is a bi- 
convex lens, and E the analysing prism; FG is 
the-eye piece forming with thelens D a microscope 
focussed on the screen mm.' If we make tan’. 
| (45+a)=v and construct the curve of which the 
abscissze would be a, and the ordinate v, we shall see 
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the angle a gives a great variation in the ratio 
J: itis necessary therefore to arrange the light in 


such a way as to produce almost the same illumina- 
tion on the screen, correcting, however, the result 
obtained by the ratio of the squares of the distances. 
The process has this advantage, that when the lights 
are once arranged, they need not be again dis- 
placed. It is sufticient to turn the analyser by which 
the maximum and minimum and mean variations of 
the light can be easily measured. 

The various photometric methods that we have 
now discussed are those most generally employed. 
In addition to them there is a great number of 
others based on different assumptions more or less 
correct, and to which it will be interesting to refer 
in general terms. 

Leslie’s Photumeter.—Leslie has attempted to 
transform his differential thermometer into a photo- 
meter. The thermometer is composed, as is well- 
known, of thin glass bulbs connected by asmall tube 
in which is placed a column of sulphuric acid which 
rises or falls according to the difference in tempera- 
ture of the bulbs. In the photometer one of these 
is gilt, and the apparatus is placed so that both are 
at the same distance from the light to be measured. 
The calorific effect is to displace the level of the 
sulphuric acid, and this would also represent the 
luminous value if the two phenomena were strictly 
proportional. This, however, is not the case, and 
the instrument can only be usefully employed to 
measure different intensities of the same light, and 
even with such observations, very approximate 
results are obtained. 





NORDENFELT MACHINE GUNS. 
(Continued from page 52). 

THE following are some of the principal advan- 
tages claimed for guns made on the Nordenfelt 
system. They are strong and simple, and the 
whole mechanism, as well as the springs and firing 
pins, can be taken out without the use of any tools ; 
they fire either single shots or volleys of four shots 
each as desired. The cartridges are fed to each 
barrel from its own compartment, and independent 
of the others, so that if one or more barrels become 
damaged, the fire can be continued from the remain- 
ing barrels. The gun is free from liability to 
jam, more especially after some improvements 
adopted by the Admiralty last year. In order to 
test these improvements, 2000 rounds were fired 
rapidly without any hitch or jam whatever, and 
most of the vessels at the bombardment of Alex- 
andria were armed with these guns, firing many 
thousands of rounds without any failure or difficulty. 

Besides their principal object as defence against 
torpedo boats, these guns are especially useful for 
tiring against the guns and riflemen in the enemy’s 
tops, even if protected by shields—against conning 
towers and gunports—and in Egypt they have been 
recently used for firing through the portholes of 
forts, and mounted on railway trucks, they have 
served for long-range firing against troops. 

Ths capacity of the system for very rapid firing of 
steel projectiles of larger calibre than rifle bullets, 
makes it a very valuable weapon, even for purposes 
where, perhaps, strictly speaking, small shells might 
be more suitable, because with the modern swift 
vessels a slow firing machine gun has really very 
little chance against a quick volley gun for purposes 
where the latter has sufficient penetrating power. 


of 1500 ft.‘ ‘Its penetrating power is consequently 
the same as that of the four-barrel 1l-in. gun, 
already described. The accuracy of fire is also the 
same when firing slowly, and is somewhat higher 
when firing rapidly, because its volley of two shots 
causes less vibration to the weapon from accu- 
mulated recoil than the volley of four shots. The 
rapidity of fire in proportion to the number of 
barrels is somewhat greater than that of the four- 
barrel gun, because the stroke of the lever is 
shorter. The four-barrel gun fires ten volleys in 
eight to ten seconds, this two-barrel gun fires ten 
volleys in six to seven seconds. This gun thus 
fires twenty shots in six to seven seconds, and it 
fires sixty shots in the half minute. 

The mechanism of this gun is illustrated by 
Figs. 9 to 23. As will be seen, the rectangular 
frame A is made in one piece, with the centre 
cross-bar C dovetailed into it, and the front cross- 
piece B bolted on to its fore end. The barrels are 
screwed into the centre cross-piece and pass through 
the front cross-piece. The action cam is cut into 
the cam plate 2, and is driven by the friction roller 
D on the action lever, which again is moved by 
the firing handle, keyed on to the axis pin. The 
breech plugs E E are made in one piece with the 
cam plate, and contain the firing pins. On the 
upper face of the cam plate are two studs F F, 
which pull back the hammers F. The action block 
1 is moved right and left by the rear end of the 
action lever. In the action block there are four 
grooves, two of which receive the breech plugs 
when drawn back, the other two contain the ham- 
mers and spiral springs, which are held within 
them by the back plate G, which carries the 
pressure of the action block on to the rear of the 
frame itself. The cartridge receiver is moved right 
and left in front of the action block by two lugs or 
cams H H on the cam plate. 

The trigger comb 6 is inserted into the action 
block, and is held by a spring ; the sloping surfaces 
of the hammer studs move it to the one side to 
catch the hammers, and the trigger comb is pushed 
against the side of the frame in order to release the 
hammers when the shots are to be fired. Figs. 13 
to 23 show all the various pieces separately. 

Action of Mechanism.—The operation of the me- 
chanism just described is as follows, supposing a 
discharge to have just taken place : 

1. The firing handle travels to the rear, while 
the friction roller moves along the concentric part 
of the action cam, the plungers remaining steady in 
| order to give suflicient support to the cartridge-case 
lafter the discharge. The rear end of the action 
| lever during this movement brings the action-block 
over to the left and allows the spring to push the 
trigger comb into position. 

2. The continued rearward movement causes the 
cam plate to draw back the breech plugs into their 
grooves in the action block, after which the lugs 
| upon it move the cartridge receiver over to the 
| left to take a fresh layer of cartridges. 
| 3. Just before the rearward moment is completed 
/the hammers are caught by the studs on the trigger 
| comb. 

The forward movement of the firing handle has 
the following effect : 

1. It forces the lugs on the cam plate against the 
| cartridge receiver and pushes it to the right so that 
| the cartridges are in a line with the chambers in 

the barrels. 
2. The cam plate is driven forward, and the breech 








would travel, the entire mechanisin is enclosed, so 
that not even the slots for the extraction of fired 
cartridge cases are open. This makes this system 
especially suitable for guns which are exposed to 
dust and storms of sand. 

(To be continued.) 








THE SCOTCH IRON TRADE IN 1882. 

TaKEN throughout its whole course as regards the 
iron trade of Scotland, the past year was one of very 
considerable interest in several respects, more espe- 
cially on account of the peculiar contrasts by which it 
was characterised, some of them being the most 
peculiar ever witnessed in the trade; indeed, almost 
all persons connected with it consider the year 1882 to 
have been most unsatisfactory and perplexing, and yet 
it was more prosperous than any of its immediate 
predecessors. During most of the year the current 
values were generally very low, one of the principal 
causes of which seems to have been the system of 
overselling to such an enormous extent as was indulged 
in by a nuinber of merchants, and so as to overleap the 
combined, legitimate, and speculative requirements, 
thereby deluging the market with fictitious quantities 
of iron, and upsetting all the calculations that could 
naturally be based upon supply and demand. As 
reliable indications of the actual condition of the trade, 
pig iron warrants have in a certain degree lost their 
power; but that may only be temporary. For the 
present, however, the large stock of upwards of 
600,000 tons of ordinary brands in Messrs. Connal 
and Co.’s public warrant stores seems to have acted as 
a check upon all upward movements in prices. 

At the opening of the year 1882 the price of warrants 
was 5ls. 9d. per ton, but by the 9th of January it 
rose to 53s. 1d., which was the highest price over the 
whole year. Several circumstances subsequently con- 
spired to discourage holders, the result being that heavy 
realising sales took place, and by the 3rd of March 
the price had receded, with slight fluctuations, to 
47s. 14d. per ton; while within the same period the 
prices of special brands had declined to the extent of 
from 3s. to 6s. per ton. One of the disturbing influ- 
ences to which the market was subject over a large 
portion of the year, was the restriction in the production 
by arrangement with the ironmasters of Cleveland. 
The agreement to reduce the output by 12} per cent. 
first took effect at the beginning of October, 1881, the 
time for its continuance being six months. In the 
month of March it was mutually agreed to continue the 
restrictive arrangement in operation for another period 
of six months, and when the resolution was announced 
there wasa slight improvement, which was no doubt in 
part due to that fact. Up to 49s. 6d. per fon was paid 
on the 15th of March, but the advance was not main- 
tained, and prices drooped more or less continuously till 
the 20th of April, when 46s. 74d. was accepted, which 
was the lowest point touched during the year. A little 
rallying setin, and by the 2nd of May an increase of 1s. 
per ton had been reached. Early in June the iron- 
masters officially published a notification as to the 
extent of their stocks, which showed a reduction of 
41,000 tons in the makers’ yards, while at the same time 
the stocks in the public warrant stores had increased 
about 10,000 tons. As these returns were on the 
whole considered to be satisfactory, a speculative move- 
ment set in, special brands being in request for the 
United States and Canada, and prices advanced, the 
upward movement in the prices of warrants being 
quickened by the commencement of actual hostilities 
in Egypt; and as high as 52s. 1d. per ton was paid on 





the 2lst of July. After that date there were several 
fluctuations which were not always of a very logical 
; character. As low as 49s. Sd. was accepted on the 
| 2st of August, then there was a little rallying ; but 
| at a meeting held on the 30th of that month the Scotch 
|ironmasters resolved to terminate the arrangement as 


The next type of these weapons we have to de-| plugs enter the grooves in the cartridge receiver, | to the restrictions of production, the effect being that 


scribe is the two-barrel 1-in. gun; Fig. 6 on the 
following page is an end view of the four-barrel gun 
we noticed last week. 

The Double Barrel 1-in. Gun.—Figs. 7, 8, and 9 
represent the new volley mechanism for guns with 
less than four barrels. This double barrel 1-in. 
gun has been made for the purpose of being 
mounted on torpedo boats, where the four-barrel 
l-in. gun has been considered too heavy. The gun 
weighs only 13 ewt., and its naval carriage and 
stand weigh together 165 lb. Counting 345 Ib. for 
500 rounds of ammunition, B0 lb. for hoppers, and 
132 lb. for the gunner, the weapon, with mounting 
ammunition and gunner complete, weighs 8 cwt., 
which is well within the limits that can con- 
veniently be carried on a torpedo boat. When not 
in action, i.e., when the gunner and ammunition 
are below, the weight of gun and mounting is 
only one-third of the weight of the Nordenfelt 
four-barrel gun. 

It fires the same 1-in. steel shot cartridges as the 
four-barrel gun, and with the same initial velocity 





| pushing the cartridges into the chambers. 

3. When the breech plugs have closed the breech, 
| the rear end of the action lever pushes the action 
| block over to the right until the hammers come in 

a line with the firing pins, when the action block 

fully supports the rear of the breech plugs, the 
| back plate of the action block resting firmly against 
| the rear of the frame. 

4. The movement of the action block to the right 
| pushes the trigger comb against the inner side of the 

frame until the hammers are released and the shots 
fired. 

The principal advantages claimed for this system 
in addition to those mentioned above for the 
4-barrel gun, and which also apply to this weapon, 
| are the great simplicity of the mechanism, in which 
| the number of parts is 16 in all, or only 8 parts 
}per barrel. The movements of the parts of the 
mechanism are all inside the frame, so that the 
action block does not move beyond the rear part 
of the frame. When the firing handle is held 
forward in the position in which the gun 





| prices again declined to 49s. 34d., which was accepted 
j}on Ist September. Several circumstances then crop- 
| ped up which had such a favourable influence on the 
|market that by the 3rd of October prices had ad- 
| vanced to 52s. 3d. for warrants, while the quotations 
| for special brands ranged from 7s. 6d. to 12s. 6d. per 
| ton above the lowest point to which they had declined. 
| At that time several makers were declining orders, as 
| they had no iron available for sale. Returns as to 
| stocks up to the end of September were published by 
| the ironmasters, which showed a reduction of 86,000 
| tons in their yards, without taking in account an 

estimated reduction in the stock of Summerlee iron to 
| the extent of 20,000 tons. At the same time there 
| was also a reduction of 2000 tons in Messrs. Connal 


jand Co.’s warrant stores; but still the prices of 
| warrants receded, with slight fluctuations, until the 
| 4th of December, when 48s. ld. per ton was accepted. 
| On the following day renewed life was imported 
into the market by the probable changes alluded to in 
| the American President’s annual message to Congress 
in regard to the tariff on iron, &c. ; and up to 50s. 3d. 
was reached on the 22nd of December, then there was 


a decline to 48s. 7d. on the 27th, and the market closed 


NORDENFELT MACHINE VOLLEY 


\ allelic 


on the 29th of December with the price of warrants at 
49s. The average price of warrants over the year was 
49s. 44d. per ton, as against 49s. 14d. in the previous 
year. In only two other instances has the average 
price over the year been lower than that during the 


past twelve years: 47s, in 1879, and 48s. 5d. in the | 


preceding year. 

One marked feature in the history of the Scotch 
iron trade of the past year is that it was not in any 
way interfered with by strikes amongst the workmen. 
To a certain extent the make was restricted during 
nine months of the year, and on that account the 
total output was 50,000 tons less than in the preceding 
year—the annual returns being 1,126,000 tons and 
1,176,000 tons in 1880 and 188] respectively. There 
were 105 blast furnaces in operation at the beginning 
of the year, and the number increased to 114 in the 
month of November, the average being 108 over the 
year as against 1]6in the preceding year. The average 
production per furnace was about 200 tons, as com- 
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pared with 195 tons in 1881, It may be mentioned 
that there are 148 furnaces built in Scotland, and 
that at the close of the year there were in operation 


69 close-topped and 40 carried on upon the old style— | 


109 in all. Ten of those furnaces were producing 
hematite pig iron, and the remainder ordinary iron. 
As regards the past year’s returns, one of the most 


| gratifying features is the very greatly increased con- 
| sumption of pig iron in Scotland, reaching to the un- 
precedented total of 930,000 tons, made up of 585,000 | 


tons of Scotch and 345,000 tons of English iron. 
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works, and in the large foundries connected with marine 
engineering, while there was also an increased demand 
for pig iron in the large pipe foundries. ; 
The shipments for the year, together with the _rail- 
way deliveries to England, show an increase of 67,000 
tons over those of the year 1881, but they were a good 


| deal short of those of some former years, when the 


| 
| 


demand abroad was exceptionally brisk. For example, 


| the foreign exports, coastwise shipments, &c., which 


amounted to 645,000 tons last year, reached to a total 


| of 671,000 tons in 1880, to 694,000 tons in 1873, to the 


These returns show an increased consumption of | 


188,000 tons of the former and a decreased consumption 
of 75,000 tons of the latter. The imports of English 
pig iron were at their maximum in 1881, when 
420,000 tons were landed in Scotland, as against 
100,000 tons in 1871, 85,000 tons in 1872, 125,000 tons 
in 1873, and a somewhat irregularly increasing quan- 
tity in subsequent years. There was great activity in 
the consumption in the malleable iron works and steel 








extraordinary total of 916,000 tons in the preceding 
year, to 870,000 tons 1871, and to 740,500 tons so far 
back as the year 1865. The increase last year was 
chiefly to the United States, Canada, and Australia. 
The demand from the Australian colonies is increasing 
in importance every year. : 
At the end of the year there had been a reduction 
in the stocks of pig iron to the extent of 104,000 tons, 
there being in the makers’ yards 227,936 tons, and in 
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the warrant stores 608,604 tons, making a total of 
$36,000 tons, as compared with 940,000 tons at the 
close of the preceding year. 

As regards manufactured iron and steel, it may be 
said that the production of both was exceedingly 
active throughout the year; but although there was a 
great increase in the amount of trade done, the prices 
tell off considerably in the course of the year. The 
present indications of both branches of the trade are 
that the year 1888 will not be much, if at all, inferior 
to its immediate predecessor as regards production and 
consumption ; the only drawback of any special im- 
portance is the unremunerative character of the prices 
that have to be accepted for the finished material. 
There will certainly be a very large demand for all 
kinds of iron and steel for the extraordinary amount 
of new shipping which is now in progress on the Clyde, 
or has been ordered of Clyde shipbuilders. 











KING’S GOVERNORS FOR WATER MOTORS. 

Tue flow of water to a waterwheel requires, if a 
uniform speed of rotation is to be maintained, to be 
regulated in accordance with the load upon the machi- 
nery, and this ts usually done by causing the shut to 
be raised and lowered by a governor, so as to fill the 
buckets more or less completely. But when the power 
of the wheel is supplemented by a steam engine it is 
most advantageous to couple the waterwheel and 
engine together, utilising to the full the water supply 
and regulating the engine to make up the deficiency. 
It is obvious that to do this all the water should go on 
the wheel at the maximum fall, and none run to waste 
over the weir till the full capacity of the wheel is 
reached. As, however, the water supply in most 
streams is very irregular, being influenced by the 
requirements of the mills above, a saw-mill producing 
asarule the greatest irregularity, it follows that to 
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maintain the water at weir level a constant adjustment 
of the shut must take place, which if done by a 
man occupies a great deal of time, and is seldom 
etticiently performed in practice. Mr. H. J. H. King, 
of Newmarket, Stroud, Gloucestershire, has Jately 
brought out two forms of governor, of which one, 
illustrated in Figs 1 to 3, annexed, regulates the flow 
of water in acccrdance with the work to be done, while 
the second, Fig. 4, is influenced, not by the speed of 
the wheel, but by the level of the water in the mill- 
pond. 

Referring to Figs. 1, 2, and 3, 12 is a toothed wheel 
by which the governor may be connected with the gear 
of the shut, either directly or through the medium of 
a chain or other gearing. The governor balls are 
driven in the usual way through a pair of bevel wheels, 
the larger of which is in one piece with a belt pulley, 
which also carries an eccentric by which motion is 
given toa pair of pawls, as shown in the perspective 
view, Fig. 1. When the governor is running at its 
proper speed, both the pawls are kept clear of the 
ratchet wheel by the cam or guard ring 4. As the balls 
rise or fall, the cam is turned in either direction by the 
rack 3, which gears into a pinion to which the cam is 
connected, and which is suspended from the central 
rod 1, which is acted upon by the governor balls. 

If the proper speed be exceeded the balls rise and move 
the cam 4 round until one pawl is able to act on the 
wheel 12, and by giving motion to suitable connexions 
shut off a portion of the water. If, on the other hand, 
the speed falls below its proper limits, the other pawl 
acts on the wheel, moving the latter in the opposite 
direction and increasing the water supply. 

The governor is thrown out of gear by the catch 
6, which locks the cam 4 in its central position as 
shown: when it is desired to put the governor into 
gear again the catch is turned up into the dotted 
position. The scroll wheel 8 works into the scroll 
(Fig. 3) on the face of the pawl wheel 12. Its object 
is to throw the governor out of gear when the shut 
gets wide open, otherwise the belt would be thrown 
off and the governor stopped. For this purpose 
it is provided with the arm 9, which, as it moves 
slowly round, comes into contact with the arm 10, 
upon the cam 4, and gradually brings it into its 
central position, when the pawls cease to act. Insome 
cases it is desirable that a bell should be attached to 
the governor, and arranged to call attention by ringing 
when the governor goes out of gear. The working 
speed of the governor may be regulated by hanging 
weights upon the hook 11, which depends from the 
rack 3. 

From the above description it will be seen that 
a slight variation in speed produces a correspond- 
ingly slight movement in the cam 4, and conse- 
quently the pawl wheel 12 will only be moved a 
distance equal to one tooth at each stroke of the pawl. 
If, however, the variation of speed is great, the cam 
will be moved further round, and four or any number 
more teeth may be engaged at each stroke. Thus the 
speed of correction in this governor is proportional to 
the error to be corrected, which is a most important 
feature. The arrangement illustrated is intended more 
particularly for cases where the variations of work are 
not very sudden ; when it is necessary that large cor- 
rections should be made quickly the details are modified 
to secure rapidity of action. Under either conditions 
the process of correction will continue till the normal 
speed is again reached, which in the ordinary centri- 
fugal governor is not the case. 

The float governor, shown in Fig. 4, is similar in its 
operation to that already described, except that the posi- 
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tion of thecamorring tis regulated bya float inthe water 
instead of by the action of a centrifugal governor. The 
pawls 4 and 5 are fixed at the opposite ends of a double 
lever centred upon the axis of the wheel 1, which cor- 
responds to the wheel 12 of Fig. 2, and are slowly 
reciprocated by a connecting rod and crank-pin pro- 
jecting from the arm of a pulley driven by a belt. The 
ring or cam 4 is moved so as to raise one or both of the 
pawls from the wheel 1, bya pinion and a rack con- 
nected to the float. The handle 8 is used for locking 
the ring 4in its central position to keep the pawls 
clear of the wheel when the latter is turned by hand. 
The float governor may also be used with special 
advantage in mills, where it is necessary to keep the 
water level to a prescribed height, such as is the case 
in many navigable rivers and canals, when on account 
of the navigation the water may not be drawn down 
below a certain level. 

Even in cases where the strain is regular it is advan- 
tageous to use the governor, as in starting it puts the 
shut open to the right place ; and when there is a large 
pond the water may be worked by its use at weir level 
say for three parts of the day, after which the ring 4 
may be locked by means of the handle 8, so that the 
shut will be wound wide open and the water drawn 
down as low as possible before stopping time. 

A modification of the float governor may also be 
used to lift a flood gate automatically when the water 
has reached a certain level and to close it again as the 
flood subsides. 


ELECTRIC LIGHTING NOTES. 

Tue ordinary general meeting of the Anglo-American 
Brush Electric Light Corporation, Limited, was held 
on Tuesday last under the presidency of Sir H. W. 
Tyler, M.P. The chairman referred to the accusa- 
tions that had been levelled against the directors, and 
proceeded to reply to them one by one. Beginning 
with the accounts, the first item to which exception had 
been made, was 35,868/. for salaries, of which 25,896. 
were for directors’ fees. This latter, he admitted, 
was a large amount, but it was only what was autho- 
rised by the articles of association to be given them as 
a proportion of the dividend of 100 per cent. lately 
paid to the shareholders. The miscellaneous charges 
of 2740/. had been incurred on account of experiments 
in the manufacture of carbons. Continental and 
travelling expenses amounted to 3456/., and were partly 
due to their having to employ gentlemen to travel on 
the Continent in connexion with the company’s con- 
cessions and to superintend the manufacture of ma- 
chines in order to maintain the patents. The Crystal 
Palace Exhibition cost 43697. The lighting contract 
account showed charges amounting to 1596/. ; it had 
been assumed by some that this was a loss, but really 
it represented the expenses, and the receipts did not 
appear. The last item in the statement was commis- 
sions and special discounts on sales to license companies, 
as per agreements, 39,791/. This consisted of discounts 
on sales of apparatus bought by the sub-companies, 
who were allowed a reduction of 20 per cent., and, in 
some special cases, more. The total amount paid 
for all expenses, commissions, and charges for the 
year was 102,832/. Of this, 58,029/. were debited to 
sales of concessions in 1881-2, and the balance, 
44,802/., was charged to manufacturing account, on 
the other side of the balance sheet. With regard 
to the balance-sheet a great feature was the value 
of the property and the stocks they now had. The 
three works were together worth 66,491/., and the 
stock amounted to 93,034/., or in all 159,525/. The 
plant was a splendid one, and was valuable for the 
manufacture of any kind of machinery, even if the 
electric light should cease to be supplied. They had 
written off ten per cent. depreciation for plant, build- 
ing, &c., and 132,950. off the purchase price of the 
patents. This latter sum represented what they held 
in shares, some of which might not possess much value, 
while some others they believed to be very valuable. 
The stock was large, but if the demand had not been 
paralysed at the commencement of the winter by the 
necessity of obtaining provisional orders under the 
Electric Lighting Act, it would not have been greater 
than their requirements. There was an item of 50,000/. 
that Mr. Lane-Fox had contracted to pay the company 
next March. Having thus discussed the balance-sheet, 
the chairman turned to the policy of the directors, who 
had distributed a dividend of 100 per cent. last August, 
and were not making a call on the unpaid-up shares, 
He said they paid the dividend because the holders 
of the 4/. paid shares felt aggrieved that their position 
was not equal to that of the 10/. paid shareholders, as 
by distributing all the money they had in hand the 
cause of dissension would be removed. Since then, 
however, the directors had been obliged to make a call 
on account of the very large establishments and the 
stock that had not gone off, and now the very people 
who had previously threatened to force the directors to 
make a call, were the first to cry out against them for 
having done it. A very troublesome matter had arisen 
in connexion with a mistake which had been made 
in the prospectuses of some of the sub-companies. 
had sold the Brush  con- 
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cession for various parts of the kingdom, and at the 
same time they gave away the license for the use 
of the Lane-Fox lamp. Mr. Lane- Fox, before he 
came to their company had dealt with the British 
Electric Light Company, but not finding the relations 
satisfactory, he had paid them a considerable sum to 
get back his patents, allowing, however, the British 
Company to use his lamp without his name. Mr. 
Lane-Fox then came to the Brush Company, who paid 
him a large number of shares, and arranged to pay him 
a proportion of the profits of the manufacture, and 
half the profits from the sale of foreign concessions. 
When the directors sold the concession for this 
country, they did not sell the Lane- fox licenses, feeling 
they were not exclusive, and for that reason they 
refrained from asking for any money whatever for 
these licenses. They themselves never negotiated, nor 
did they grant any exclusive license for the Lane-Fox 
lamps. Some of the prospectuses of the sub-com- 
panies had been got up in a great hurry, and contained 
the word ‘‘ exclusive” as to this lamp, but the state- 
ment had nothing to do with the original company. 
The motion of the chairman was seconded by Mr. 
Sellon, after which Mr. Gillit, while expressing faith 
in the value of the patents, moved an amendment for 
the appointment of a committee of shareholders to 
consider and report on the affairs, position, and general 
conduct of the corporation. Mr. Lane-Fox stated 
that if the directors would accept the committee he 
would refrain from making any observations, but the 
Chairman said he might go on with his statement. 
Mr. Fox-Lane detailed his connexion with the com- 
pany. He stated that he received 5000/. in shares, 
taking with them at the same time a liability of 7500/. 
and just previously he had himself paid 5000/. in cash 
to the British Electric Light Company to become free of 
his connexion with them. This license to that Company 
was inalienable, but they were not to use his name. 
It might be supposed that he had made immense sums 
from the company, but if he were to accept the 
directors’ statement of accounts he should be a loser of 
40,000/., notwithstanding that he was entitled to receive 
by his agreement with the company half of the profits 
on the foreign patents, and 25 per cent. of the profits 
of the English portion. Some of the directors of the 
company became directors of the sub-companies, in 
whose prospectuses it was stated that his invention 
was most valuable; but the Board had told him that 
they had received nothing for his licenses from 
those companies, and that therefore his share was 
nothing. When he saw that nothing was being 
done to work and develop his patents, he agreed 
to take them back for 50,000/., which he con- 
sidered was far more than covered by the money owing 
to him by the company. Mr. Alderman Whitehead 
criticised the accounts of the company, and stated 
that he made out their real assets represented 302,268/., 
and that instead of having a surplus there was a 
deficiency of 56,311/. Another shareholder stated that 
if the directors had distributed as return of capital the 
money which they had received in respect of the sales 
of concessions—as the directors ol the Hudson’s Bay 
Company did in respect of land sales—they would not 
have been able to take 25,896/. for themselves. In 
reply the chairmanadmitted the bank account waslargely 
overdrawn, and in combatting some of the objections 
stated difficulties had arisen in the manufacture of 
incandescence apparatus from their having trusted Mr. 
Lane-Fox too much at their Pontypool Lane Works. 
A show of hands was then made, and the amendment 
carried by eighty-six to sixty. A poll was demanded 
by the directors, and arranged to be held next Tues- 
day at the City Terminus Hotel between two and five 
o'clock. It is impossible to resist the impression that 
the Brush accounts require a good deal of explanation 
to make them intelligible, and that the meaning is to 
be read between the lines. It must have come asa 
most unpleasant surprise to many of the shareholders 
to find that, just after receiving a dividend of 100 per 
cent., their concern was in urgent need of cash. They 
fancied that they were members of a powerful corpora- 
tion that stood at the head of the electric light business, 
and which, after securing a magnificent bonus by 
a course of clever financing, was about to settle down 
and earn splendid dividends by manufacturing. But 
their expectation has not been fulfilled, partly because 
the Electric Lighting Act has temporarily held back 
the demand, and partly because electric light machinery 
is not sold among the same class of people as electric 
light shares ; and now they complain that the directors 
have availed themselves of their legal power to charge 
a commission on the dividend, forgetting that that 
dividend was due far more to the astuteness of the 
Board than to the intrinsic merits of the patents, 
however valuable they may be. Mr. Lane-Fox’s 
quarrel with the company is of a keener nature. 
After having seen his inventions proclaimed as of 
exceeding value in nearly every prospectus of the 
sub-companies, he is now told that the Brush Company 
gave them away for no consideration at all to those 
who purchased Brush patents, and this when they had 
agreed to pay him 25 per cent. on their receipts. It is 
evident that he, at least, does not accept this state- 





ment as correct, for he contends that more than 
50,000/. is due to him from the company, and it is 
this sum he proposes to set against the 50,000/. 
he has contracted to pay in March in order that 
he may resume his patents, subject we suppose to 
the rights of the sub-companies. It is strange that 
neither the directors nor Mr, Lane-Fox ever discovered 
the word ‘exclusive’ in any of the prospectuses that 
were scattered broadcast. One would think that a 
man that had paid 5000/. to get out of an “inalienable” 
contract, whatever that may mean, would have a 
keen eye for such things. It is to be doubted whether 
the public will ever learn the exact particulars of 
many of these transactions unless they should be made 
matters of legal inquiry. 





Messrs, Faraday and Son, of Berners-street, W., have 
just completed a contract for the handsome Swan 
lamp saloon fittings to be used on board the new 
steamer Normandie, of the Compagnie Transatlantique. 
As stated last week, this fine ship is being through- 
out fitted up for the electric light by Messrs. Siemens 
Brothers and Co. Messrs. Faraday and Son have 
also in hand a new feature in fittings for ship light- 
ing. This consists in a combination of the usual 
gimbal arrangement for oil and candles, with the more 
graceful accessories of the incandescent lamps. Tlrese 
fittings are being made for the steam yacht Empress, 
now being equipped by Earle’s Shipbuilding Company 
at Hull. 

The only manufacturers of electric light apparatus 
in Austro-Hungary are Messrs. Ganz and Co., of 
Budapest, who have adopted the Zipernowski dynamo 
and alternate current machines to the exclusion of all 
others. With these they employ are lamps of 600 
candle power each, and incandescence lamps of 20 
candle power each, and have been very successful in 
introducing their system for a great variety of pur- 
poses. On January the 8th ult., on the occasion of a 
grand ball given by the Hungarian Court at Budapest, 
the large hall of the palace was lighted by 9 Zipernowski 
are lamps of 600 candle power each, while the illumi- 
nation of the blue and rose coloured halls was effected 
by 80 incandescent lamps in ground glass globes. Pre- 
vious to this the incandescence light had been em- 
ployed at several innperial dinner parties, and Prince 
Rudolf, with the Princess Stephanie, had inspected 
the works of Messrs. Ganz and Co. The following is a 
list of the installations effected by this firm, and is 
evidence of the great progress that the electric light is 
making in Austro-Hungary: I. Installations with 
are lamps (of 600 c.p. each): 1. Iron foundry of 
Ganz and Co. at Budapest, 14 lamps. 2. Electro- 
technical factory of Ganz and Co, at Budapest, 8 lamps. 
3. Wagon factory of Ganz and Co. at Budapest, 14 
lamps. 4. The harbour of Fiume, 8 lamps. 5. The 
National Theatre at Budapest (for stage effects), 3 
lamps. 6. The skating rink at Budapest, 10 lamps. 
7. Factory of the Hungarian Railway Company, 14 
lamps. $8. The Café Bremser at Budapest, 11 lamps. 
9. The Café Zifferer at Vienna, 6 lamps. 10. Offices 
of Messrs. Braun and Heider, Vienna, 10 lamps. 11. 
The salt mines at Szlatina (Hungary), 20 lamps. 12, 
Premises of Messrs. Neuschloss Bros. at Budapest, 5 
lamps. 13. The platform of the Austrian Railway Station 
at Vienna, 10 lamps. 14. Machine factory of Mr. Lang 
at Budapest, 5 lamps. 15. The great hall of the 
shooter’s club at Agram, 4 lamps. 16. The wharf 
at Neupest (near Budapest), 6 lamps. 17. Iron works 
of the Austrian Railway Company at Reschitzy, 28 
lamps. 18, The Lloyd Arsenal at Triest, 20 lamps. 
19. Offices of the Austro-Hungarian Lloyd at Triest, 
9 lamps. 20. Flour millof Mr. H. Schwarz at Erlau, 
2 lamps. 21. The Hungarian Railway Station at 

Sudapest, 14 lamps. Temporary installations: 22. 
The great redoubt halls at Budapest, 24 lamps. 23. 
Palace of the Society of Artists at Budapest (Munkacsy 
Exhibition), 12 lamps. 24. Palace of the Society of 
Artists at Budapest ( Vereschagin Exhibition) 26 lamps. 
25. Premises of the Paper Manufacturing Company at 
Pelsoiz, 5 lamps. 26. The Industrial Exhibition at 
Triest, 32 lamps. 27. The Czarda at the Industrial 
Exhibition at Triest, 10 lamps. 28. The Lloyd steamer 
‘* Berenice” (Court ball), 2 lamps. 29. The great hall 
of the shooters’ club at Klausenburg, 6 lamps. 30. The 
dining-rooms of Mr. Zeleskovics at Belgrad, 8 lamps. 
31. Illumination of the Prince’s palace at Budapest, 
7 lamps. 32. Illumination of the theatre at Belgrad, 
3 lamps. II. Installations with 20 c.p. incandescent 
lamps: 33. The National Theatre at Budapest, 1000 
incandescent lamps. 34. The Elevator (great public 
grain magazine) at Budapest, 195 incandescent lamps. 
35. The “ Gisella” steam mill at Budapest, 200 incan- 
descence lamps. 36. Steam mill of Messrs. Rosenthal 
Brothers at Great Warden, 52 incandescence lamps. 
37. Steam mill of Mr. H. Schwarz at Erlau, 47 incan- 
descence lamps. 38. Iron foundry of Messrs. Ganzand 
Co., at Budapest, 100 incandescence lamps. 39. 
Electro-technical factory of Messrs. Ganz and Co., at 
Budapest, 62 incandescence lamps. 40. Wagon factory 
of Messrs. Ganz and Co. at Budapest, 49 incandescence 
lamps. 41. Weaving factory at Neupest (near Buda- 
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pest), 35 incandescence lamps. 42. The Konak of 
the King of Servia at Belgrad, 200 incandescence 
lamps. 43. Brewery at Wiener-Neustadt, 120 in- 
lamps. 44. The hall of the Shooter's 
club at Agram, 20 incandescence lamps. 45. Offices of 
Messrs. Braun and Heider at Vienna, 50 incandescence 
lamps. 46. Spirit distillery of Messrs. Sigmond 
Brothers at Klausenburg, 30 incandescence lamps. 47. 
Spirit distillery of Mr. H. Mikolasch at Lensberg, 
30 incandescence lamps. 48. Private building of Mr. 
Protohopesca at Bucarest, 35 incandescence lamps. 
49. Dining-hall of the Margarethsninsel, Budapest, 60 
incandescent lamps. 50. The Lloyd steamer Berenice, 
at Triest (Court ball), 76 incandescent lamps. 51. The 
railway station at Bucarest, 40 incandescent lamps. 
52, Steam mill of Messrs. Vogl and Son, at Simmering, 
40 incandescent lamps, 53. Illumination of two halls 
of the Princes’ Palace, at Budapest, 80 incandescent 
lamps. 








DREDGER FOR THE RIVER WEAR. 

In our present issue, and in that of January 12, we 
have published two two-page engravings of a dredger 
for the River Wear, and in an early number we shall 
give views of the remaining details. The dredger was 
built by Messrs. Hawks, Crawshay, and Sons, of Gates- 
head, from designs by Mr. Henry H. Wake, the 
engineer to the River Wear Commissioners, and it is 
intended for dredging up to Hylton, a distance of about 
ten miles from the mouth. On the completion of the 
sea lock, the Commissioners decided to push on with 
the improvement of the river, and to do this effectually 
they decided to have a more powerful dredger than 
any in the fleet of five which they already possessed, 
and at the same time to increase the number of their 
hopper barges from 26 to 32. These latter, which we 
shall illustrate shortly, were built by the Strand Slip- 
way Company, at Sunderland, and by Messrs. Pearse 
and Co., Stockton-on-Tees. On account of the pro- 
gress of the port, both as regards the increase of the 
export of coal and the size of the vessels frequenting it, 
the Commissioners have made arrangements for an 
early commencement of extensive harbour piers carried 
out to a depth of 36 ft. of water. 

Below we give the non-legal portion of the contract 
specification to which Messrs. Hawks, Crawshay, and 
Sons worked, and which they carried out in a thorough 
and satisfactory manner. This week we print as far 
as Clause 50 of the specification, and shall give the 
remainder in succeeding issues, after which we intend 
to publish an account of the performances of the dredger 
and the cost of working it : 


Specification for a Single-Ladder Dredging Machine, to be 
Supplied, Delivered, and Set to Work in Sunderland 
Harbour, for the River Wear Commissioners. 

21. General Dimensions.—The dredger is to have a 
single ladder, and chain of buckets, working through a 
wa in the centre of the hull and open at the bow end, 
and isto have the shoots so arranged as to discharge the 
dredged material over either or both sides at pleasure, and 
is to be capable of dredging in its own draught of water ; 
and also to any depth down to 31 ft., and of raising 
500 tons of material per hour. 


ft. in. 
Extreme length (moulded) 130 0 
Breadth of beam FS oes ye 32 0 
Depth (moulded)... _ ve = 10 6 
Sheer of deck at bow _... on Ae 1 2 
Crop of deck was ae Ss Nee 0 6 
Breadth of bucket well ... 9 se 6 9 
Length of bucket ladder between 
centres... * ace a $3 74 0 
Draught of water not to exceed ne 6 0 
Height from water line to centre of top 
tumbler shaft ss 28 6 


The dredger when ready for work, and with 40 tons of 
coal and stores on board, is not to draw more than 6 ft. 
of water ; the width of beam above may be modified by 
the tender to suit the displacement of the machinery pro- 
vosed. 

22, Materials.—The whole of the materials used in the 
construction of the dredger are to be of the best of their 
respective kinds. ; 

All plates, angles, bulbs, and rivets are to be of the 
best Staffordshire iron or other approved make. The 
plates are to stand a tensile test of 20 tons per square 
inch, the angle-iron to open out flat without fracture, and 
the rivets to bend double whilst cold without signs of 
fracture. 

All steel castings are to be free from honeycomb defects 
or flaws. 

All steel used is to be of Attwood’s patent, or Messrs. 
Spencer’s, of Newburn, or other approved makers. 

All woodwork to be perfectly dry, well seasoned, free 
from knots or other defects. All decks to be cut imme- 
diately after the signing of contract. 

Ht. 

23. Frames.—The frames to be of angle iron, 4 in. by 
8 in. by ;4 in., in not more than two pieces, spaced 2 ft. 
apart centre to centre, and where jointed, are to be con- 
nected by back pieces not less than 8 ft. in length. 

The frames in the compartments outside the wells to be 
of the same dimensions and distances as before specified, 
and 7 in. by ;% in. bulb iron frames are to be fixed on well 
sides at the back of rubbing pieces. 





thick, to be rivetted to each frame, and water courses to 
be cut through each floor for drainage. : 

25. Reverse Frames.—Angle irons 3 in. by 3 in. by 3% in., 
to be rivetted on the top of every floor plate, and to 
—_ from bilge to bilge, to be double under engine and 

oiler. 

26. Bow and Stern Frames.—The bow and stern frames 
to be of the same dimensions and distance apart as the 
main frames, to be returned and rivetted to the nearest 
floor plates. 

27. Beams.—To be of bulb iron 7 in. by ,%;in., and 
angle-iron 3 in. by 23 in. by ;; in. spaced every alternate 
frame in main part of vessel, and at well sides to be of 
angle-iron 4 in. by 3 in by ;;in. on alternate frames. All 
beam knees to be two and half times the depth of beam. 

28. Compartments and Bulkheads.—The hull to have one 
well in it and to be open at bow, as shown on plan, and to 
have four water-tight bulkheads of ;; in. plates plated 
horizontally and strengthened by 3 in. by 3 in. by ,*; in. 
angle-iron, placed vertically 3 ft. apart centre and centre. 

All shafting and pipes, where they pass through the 
bulkheads, are to be fitted with proper stuffing glands. 

29. Plating.—The hull to be clinker built, excepting 
well sides, which are to be flush. 

The plates to be ,{; in. and it in. thick, as shown on 
transverse section drawings. These thicknesses of plates 
to be carried fore and aft, with the exception of the bow 
plates, which are to be ;4; in. 

All butts of shell plates and well sides to be double 
rivetted, and the edges of all plates to be planed fair and 
properly caulked. 

30. Rivetting.—The whole of the rivetting throughout 
the vessel, and the breadths of butt straps and seams to 
be in accordance with Lloyd’s rules, except that no rivets 
in the shell of ship are to be less than ?in., and that the 
butt straps and seams of the shell are to be in breadth to 
suit the extra size of rivetting. 

31. Kelsons.—Two kelsons are to extend fore and aft 
the whole length of the vessel alongside the well, and to 
be connected thereto as shown on sections, and a centre 
kelson extending from the stern to the aft end of the well, 
which is to be properly connected thereto, also two bilge 
kelsons to extend about 32ft. before, and about 32 ft. 
abaft the after end of the well. 

These kelsons are all to be of the box form of girder, 
and to be made of ,; in. plates, and 3in. by 3in. by ;*;in. 
angle irons, the centre kelson to have a foundation plate 
24 in. by ;%; in. 


The centre and side kelsons are to be efficiently kneed | 


to the well end and sides so as to thoroughly stiffen this 
part of the vessel. 

A side stringer is to be placed on each side of the vessel 
as shown on sections, and is to be formed of bulb iron 
8in. by fyin., and angle irons 4in. by 3in. by ;;in., and 
is to be attached to the frames by double lugs3 in. by 3 in. 
by ;5 in. 

"32. Engine and Boiler Bearers.—To be of the form and 
strength to suit engines tind boiler, the corners of all angle 
irons to be welded where practicable. : 

33. Tie Plates.—The deck beams to be tied diagonally 
by plates 7in. by ;4,;in. where practicable, the butts of 
same bo be double rivetted. 

34. Pillars.—The beams to be pillared where necessary 
with 3 in. round iron. 

35. Deck Plates.—All winches and capstans to have 
deck plates 14 in. thick under them, and to be rivetted to 
the beams. 

36. Coal Bunkers.—Of sufficient capacity to hold 40 tons 
of coal to be placed at each side of the bdiler and to be 
built of ;'; in. plate stiffened by 24 in: by 24 in. by ; in. 
angle iron placed 3 ft. apart. 


fenders on each side of the dredger. Angle iron frames 
3 in. by 24 in. by ,, in. to be rivetted to inside of well for 
holding the fenders or rubbing pieces, which are to be of 
greenheart 15 in. by 34in., and to be curved to the re- 
quired radii to correspond with the rubbing pieces on the 
ladder. 

42. Mooring Bitts—To be of cast-irén, twelve in 
number, firmly bolted to the covering board and stringer 
plate, also four timber heads to be fixed at side of well for 
supporting ladder when doing repairs. 

43. Fair Leads.—To be fixed as shown on hull plan, and 
to consist of cast-iron vertical sheaves and horizontal 
rollers, with steel spindles. 

44. Bulwarks.—Wrought iron, bolted to covering board. 
Stanchions to be spaced about 5 ft. apart and stayed where 
necessary. Two ladders to be fitted. 

45. Deck-house.—To be generally as shown on hull plan, 
to be iron framed and teak planked with coaming plate of 
iron, the top to be plated with ;, in. plates, and to be 
grated over stokehole as shown on plan. 

The house is to be lighted at the sides by windows of 
strong plate glass, protected by guards, and to have two 
doors on each side for entrance to engine room and stoke- 
hole. All fasteners and hinges are to be of brass. An 
iron ladder to be fixed from deck to top of deck-house. 

46. Cabins —The cabins for the master, engineer, and 
the crew to be plainly but completely fitted, and provided 
with a suitable cooking stove with an iron funnel, tables, 
seats, beds, drawers, lockers, shelves, washstands, &c. 

The rooms for master and engineer to be divided from 
main cabin, and to have berths, locked presses, chairs, 
tables, and writing desks. 

All beds to be made so as to ship and unship, and 
hinged to turn up against side of vessel. The whole of 
the woodwork inside of cabin to be of pitch pine, and is to 
be varnished. Companion to cabin, and all hatches, are 
to be of teak. 

fe suitable stair with hand-rail to be fitted from deck to 
cabin. 

The flooring of cabin is to be 2 in. thick, grooved and 
tongued and properly fastened to the beams. Circular 
side lights to be placed where required, and all to be 
water-tight when closed. 

47. Water Closet.—To be enclosed in a framed house, 
and to be placed on deck, where most convenient. 

48. Ventilation.—To be complete throughout the vessel 
| in every respect, and to be to the engineer's approval. 
| 49. Chain Lockers.—To be placed at each end of vessel, 
| of sufficient capacity for mooring the thwart chains, and 
| to be built of 24 in. pine, strongly framed. 
| 50. Ceiling.—The vessel to be ceiled with a 2-in. 
| Baltic pine, laid in hatches with rings to lift by, to give 
| free access to the bottom for cleaning. 

(To be continued.) 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a fair 
attendance on Change at Middlesbrough, but the market 
was very dull. In the forenoon a meeting of the Cleve- 
| land Ironmasters’ Association was held, at which it is 
| stated it was decided to adhere to the masters’ quotations 
| based on No. 3 selling at 43s. per ton. This, however, 
| does not appear to affect merchants who continue to quote 
| No. 3, 42s. 6d. to 42s. 9d. perton f. 0. b. Orders from the 
| Continent and home consumers still keep coming to hand 
| in driblets, and disappointment is generally expressed at 
the early prospects of trade. There is not so much hope ex- 





A passage leading to the | pressed now as there was a short time ago, as to the ex- 


engine room is to be formed on one side of the boiler, and | pected relief in the shape of reductions in the American 


to be 2 ft. in width. Four cast-iron scuttles to be fitted 
flush with deck, and to have water-tight covers. Bunkers 
to be ceiled out with 2} in. Baltic pine. 

37. Main Framing.—(Figs. 6, 7,8, 9, and 10.) The main 
framing for carrying the upper tumbler and ladder to be 
of the ‘‘ box girder” form, as shown on the drawing, and 
to be formed of plates 2 in. thick, having angle irons in 
the corners 3 in. by 3 in. by 3 in., the lower endsof main 
framing to rest on and be firmly fastened to the kelson at 
sides of well, the diagonal framing to be firmly secured to 
deck beams and sides of well. 

38. Lifting Shears.—(Figs. 22, 23, and 24). The shears 
for carrying and lifting the lower end of bucket ladder are 
to be built of ;%; in. plates, and 3 in. by 3 in. by ;% in. 
angle irons, and to be trussed diagonally in the direction 
of strain, and are to be thoroughly connected to the 
kelsons, well sides, and deck beams. The diagonal trusses 
are to be connected together by means of double arched 
plates well stiffened and secured to verticals by gusset 
plates, the verticals being also further stiffened by means 
of plate knees, and the sheers are to be in every way 
designed so as to connect the two bow ends of the vessel 
as effectively as possible. 


39. Cementing.—The whole of the bottom of the dredger | 


inside to be coated with the best Portland cement for a 


tariff. The total shipments of iron and steel from the port 


| of Middlesbrough this month, although rather better than 
| in December, are not what they ought to be. 
| iron remains at 52s. per ton net for Nos. 1, 2, and 3 f.o.b. 


Hematite 


west coast ports. Messrs. Connal and Co., the warrant 


| storekeepers here, have a stock of 92,336 tons, which is 
| a decrease of 2445 tons. 


In Glasgow they hold 603,628 
| tons. 

| The Finished Iron Trade.—There is really nothing new 
| in the finished iron trade. Prices are still low and sales 
| slow. One or two works in the north have been closed 
| owing to'the scarcity of orders. The prices are as follows : 
| Ship plates 6/. 7s. 6d., and angles 5/. 12s. 6d. per ton less 
| 24 per cent. at works. To-night the report of the official 
accountant (Mr. Edwin Waterhouse, of London), to the 
| Board of Arbitration and Conciliation for the manufac- 
| tured iron trade of the North of England was issued at 
| Middlesbrough. From this it appears that the average 
| price of all classes of iron sold during the quarter ending 


| dist of December last was 6/. 8s., and of all classes of 


| iron with the exception of rails was 6/. 8s. 7d. The total 
| quantity of iron of all classes sold including rails, plates, 


bars, and angles, was 164,240 tons. The total quantity 
produced is rather in excess of the previous quarter, but 


depth wens 4in., the surface of the cement to be | the prices are just the same. 
r 


slightly sloped from the sides and centre of dredger to the 
line of the water courses. 

40. Decks.—The deck of iron ;'; in. thick. 

All openings inthe deck for machinery, shafting, &c., 


edges. 

The covering boards round well to be 9 in. broad and 
3 in. thick. The covering boards round gunwale of dredger 
to be 12 in. broad and 7 in. thick, having four scuppérs 
on each side of the vessel. 

41. Fenders-—Two tiers of fenders 12in. by 7 in. of 
teak, to extend completely round outside of dredger, ont 
at level of gunwale, the other at 6 ft. from bottom of 
vessel, supported by and bolted to angle irons 4 in. by 3in. 
by 1% in., which are to be rivetted to the plates of the hull, 


24, Floors.—The floor plates to be 12 in. deep, and ,%; in. and between these fenders are to be fixed six vertical ' rather quiet. 


| ments of gas coal are more satisfactory. 


The Skerne Iron Works.—The Skerne Iron Works at 
Darlington, which were restarted have again been stopped. 
It is not expected that they will recommence for some 


| Ree 
time. 


to have coamings of hard wood or iron round their | 


Numbers complain of the low prices. On Teesside, how- 


_The Steel Trade.—There is no change in the steel trade. 


ever, there is a fair share of orders, and preparations are 
| still being made for increasing the already heavy output. 

| The Coal and Coke Trades.—There is a slightly improved 
tone in the fuel trade. A few more orders are in the 
| market. Small coal isin better demand, and the ship- 
Prices are as 
follows: Best steam 9s., less 5 per cent. ; gas coals, 7s. ; 
and small coal from 3s. 6d. to 4s. Manufacturing coal is 
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COALING STAGE FOR LOCOMOTIVES; SOUTH-WESTERN RAILWAY OF RUSSIA. 
CONSTRUCTED FROM THE DESIGNS OF MR. A. BORODIN, ENGINEER-IN-CHIEF. 
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We illustrate above an arrangement for coaling | 


locomotives in use at Birsoula, on the South-Western 
Railway of Russia, Fig. 1 being a side elevation, 
Fig. 2a plan, Fig. 3an end view, and Figs. 4 and 5 
enlarged views of the dumping wagon. In this 
arrangement the locomotive to be coaled is employed 


to raise the cars to a convenient height, from which it | 


can be dumped into the tender, as shown in Fig. 3. 
This is done by means of an inclined plane carried on 
trestle work, and placed alongside the coaling track ; 
the dumping cars are raised up this incline by asystem 
of tackle, as many being raised at the same time as 
may be required. On their way to the incline the cars 
are pushed by hand over the weighing machine F. A 
sufficient number of these cars being placed at the foot 
oi the incline, they and the locomotive are connected 
to the hauling rope, and when the engine has reached 
the position shown in Figs. 1 and 2 the cars are all on 
the top of the trestle, the first one being over the chute 
K, which is then lowered, and the coal is discharged 
into the tender ; the rope being then uncoupled, the 
cars are advanced by hand till the next one is over the 
chute, and so on. The arrangement, which is due to 
M. A. Borodin, of Kietf, engineer-in-chief of the South 
Western Railway of Russia, appears to answer very 
satisfactorily. It is intended to replace the present 
hauling device by an endless wire rope. 


TELEPHONIC RECEIVERS. 

PROFESSOR SILVANts P. THompson has lately devised 
a new form of telephonic receiver of the type origi- 
nally invented by Phillip Reis. In the Reis instru- 
ment the telephonic currents are received in a coil of 
wire surrounding a needle or rod of iron or steel 
mounted upon a suitable sounding box of wood. The 
variations of the strength of the current produce varia- 
tions in the degree of magnetisation of the needle, 
which in consequence of the molecular changes thus 
set up, emits sounds. The final result of such mole- 
cular changes is, in general, to produce either an ex- 
pansion or a contraction of the needle. If it be iron, 
steel, or cobalt, an increase of magnetisation will cause 
it to expand in the direction of its magnetisation, 
while if it be nickel the contrary will take place. In 
the well-known needle instrument of Reis, the sounds 


emitted are not loud, partly because the mass of mag- | 


netic metal is too great to permit the required changes 
in its degree of magnetisation to be rapidly effected, 


and partly because the acoustic arrangement of the | 
Professor Thomp- | 


parts is defective and inconvenient. 
son’s improved instruments are based upon the same 


principle of utilising the expansion and contraction | 


arising from the molecular changes set up by the varying 
degree of magnetisation due to the telephonic currents, 
and the improvements relate to various methods of 
obviating or avoiding the defects of the Reis instru- 
ment whilst preserving and developing its fundamental 
principle. The figures annexed illustrate four of 
the forms that the instruments may take, similar 
parts being indicated by like letters of reference 
in each case. In the example shown in Fig. 1, 
a thin rod or piece of wire W, of iron, steel, 
or cobalt, is fixed by one end to the centre of a 
tympanum T of mica, horn, ebonite, sheet metal, 
or other suitable substance. Its other end is fixed to 
an adjusting screw or pin 8S, by means of which the 
rod can be strained to any degree of tension. Cis a 
coil of wire wound upon a tube of sufficient diameter 
not to interfere with the vibrations of the central rod. 
The combined tympanum, wire, and coil are enclosed 
in a case of convenient form, having an ear-piece. The 
general action of the instrument is as follows: If the 
current received in the coils C, through the line from 
the transmitter, increase in strength, it will change the 
molecular condition of the central rod, causing it to 
elongate slightly if of iron, steel, or cobalt, or to con- 
tract slightly if of nickel. A decrease in te strengti 
of the currents will be followed by a partial demag- 
netisation of the central rod, producing an inverse 
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movement. Hence, as one end of the rod is tightly 
screwed up to the case of the instrument, the varying 
or fluctuating currents will cause corresponding vibra- 
tions of the tympanum. This telephonic receiver, 
when connected up with any suitable transmitter, 
reproduces sounds much more loudly than the original 
Reis-needle instrument, and its articulation, especially 
of the sibilants and of some other consonants, is much 
clearer and more distinct than that of the common 
magneto-telephonic receivers. 

In the form of instrument shown in Fig. 2 there are 
two wires W and w attached to the tympanum at 
different points, but terminating in a common adjust- 
ing screw, and surrounded by one coil. The wires may 


both be of iron or steel, but a better effect is obtained if | 


one is of iron and the other of nickel, so that whilst 
one is expanding the other is contracting. Fig. 3 
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illustrates a modification wherein the ends of the 
central wire W are embedded in masses M of magnetic 
material in order more effectually to produce its 
magnetisation. One end of the wire is connected to 
the tympanum and the other to the closed end of an 
iron tube J, which serves as the case of the instrument. 
In Fig. 4 the iron case J is shown wide and short, and 


| provided with a bent handle which carries an iron cup 


G, to the centre of which the wire W is screwed, the 


| spring of the bent handle being serviceable to keep the 
{ wire in the preper condition of tension. 


DovuBLING THE GRAND TRUNK.—It is reported that at a 
conference of Grand Trunk officials at Port Huron it was 
decided to double track the line from Port Gratiol to 
Durand. 


ELECTRIC LIGHTING AT ST. DENIS. 
ALTHOUGH electric accumulators have fallen very far 
short of the sanguine expectations of their original 
inventors, and the confidently expressed anticipations 
of those who make it a business to sell inventions to the 
public, experience has shown that within yet unknown 
limits they are useful auxiliaries to dynamo-electric 
generators. These latter can be employed in the direct 
production of light during the hours of normal require- 
| ment, while during the rest of the day they are used to 
charge the secondary batteries for feeding incan- 
descence lamps when desired. This mode of electric 
lighting, which enables the highest duty to be obtained 
from the generators, has hitherto been rather indicated 
than realised, and for this reason the first industrial 
application of the method, merits a somewhat detailed 
description. A notice of the installation has already 
appeared in some of the French scientific journals, and 
| some of the data now given are obtained from them, 
the remainder having been given by the engineer in 
charge of the work. The installation we are about to 
| describe comprises a number of Weston arc lamps, and 
of Maxim incandescence lamps, and it has been carried 
|out by M. de Kabath for the Compagnie d’Eclairage 
Electrique (the thrice transformed Jablochkoff Com- 
| pany), who own the Weston and Maxim patents for 
| France. The Compagnie des Forges et Chantier at 
St. Denis is principally occupied with the con- 
| struction of railway rolling stock. The works include, 
therefore, large stores of seasoned timber, sawmills. 
and painting shops, which more than most other 
factories, demand constant surveillance to avoid fire. 
For this reason lighting by gas, or by oil, possesses 
many dangers, while, properly carried out, electric 
lighting is quite safe. The directors of the company 
desired to utilise to its maximum the power available 
for obtaining as much lighting power as possible. The 
engine at the works does not develop more than 
60 effective horse-power, of which about 48 are absorbed 
by the various machines, tools, &c., leaving 12 horse 
power free for electric lighting purpeses. Under these 
circumstances it was not possible to maintain more 
than 10 are lamps, which are kept going easily by a 
| Weston machine. These lamps work under the con- 
ditions indicated in the recent report of MM. Allard, 
| Joubert, Le Blanc, Pothier, and Tresca. We may 
| recall here, that this report mentions that the expe- 
riments made on a Weston machine feeding 10 Weston 
lamps, were remarkable from the extreme regularity 
of the arcs. It points out also that for an effective 
work of 13 horse-power, the lamps gave a horizontal 
luminous intensity of 92 carcels, and a maximum 
intensity of 154 carcels. By employing reflectors to 
economise the light, it was stated that the mean photo- 
metric value of a lamp may be taken at more than 100 
carcels. We need not refer in this place to the Weston 
system, which has been already very fully described in 
this journal (see pages501 and 572 of our last volume). It 
will be sufficient to state that in the installation now 
| being noticed the generator is driven at 900 revolutions 
per minute, producing an electromotive force of 250 
volts, and a current of 20 ampéres, conditions somewhat 
| inferior to those recorded in the official report, as far as 
| concerns the available electromotive force. 
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During four hours each day the Weston generator is 
employed to charge 80 accumulators of the Kabath 
corrugated type, placed about 250 yards from the 
generator and connected to it by insulated overhead 
conductors. These accumulators, arranged in two 
series of 40 each, are able to supply each day during 
the period of lighting required—about three hours— 
the current necessary to feed 30 Maxim incandescence 
lamps distributed over the painting shops and drying 
sheds. The brushes of the Weston generator can be 
easily shifted in position with reference to the collector, 
and the mtensity of the currentcan thus be varied within 
certain limits. But for charging the accumulators it 
was requisite to easily diminish it still further, and to 
adopt an arrangement by which the current could be 
caused to pass to the lamps or to the batteries, without 
endangering one or the other. With this object an 


iron wire resistance is introduced into the charging 
circuit, so that the electromotive force may be dimi- 
Moreover, in this same circuit there is an auto- 
Moreover, in this same circuit there is an aut 


nished, 





matic current breaker. If the electromotive force of the 


accumulators becomes higher than that of the gene- | 


rator, the batteries would commence discharging ; 
this would be likely to occur, especially at the instant 


of starting the generator, when the current from | 


the accumulators would reverse the direction of the 
electro magnets of the generator. The annexed 
diagram, Fig. 1, shows the general grouping of the 
machine, accumulators, Weston, and are lamps. In 
the diagram A is the dynamo machine; B B the 
circuit for the are lamps W, including the galvano- 
meter C, and a two-way commutator D. During the 
day the key of this commutator is set so as to 
place the generator in connexion with the circuit 
E E E, which comprises the De Kabath accumulators 


K, the resistance R, and the automatic circuit breaker | 


L. At night the are lamp circuit is connected with 
the generator. The accumulators are joined to the 
circuit M, which comprises the Weston lamps N, and 
the 14-way commutator I, which permits the resistance 


























of the circuit to be gradually reduced as the batteries 
run down, and the intensity of the incandescence lamps 
to be maintained constant by hand regulating. Figs. 3 
and 4 illustrate the arrangement of the accumulators, 
and the control apparatus ; they will be easily under- 
stood with the aid of Fig. 1. As already stated, the 
time of changing is four hours per day, and the intensity 
of the current 20 to 22ampéres. The lamps are distri- 
buted : (1) in the sawmill, which is 495 ft. long, 114 ft. 
9 in. wide, and 88 ft. high. The ten arc lamps are placed 
at a height of 20 ft. The building is divided into 10 
bays of 49 ft. each (see Fig. 4), and is part of the ex- 
hibition building of 1878. The engine and generator 
room is placed on the right of the fourth bay. The 
lamps are arranged as shown in the diagram, Eight 
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of them light the portion devoted to the sawing 
machines ; the two others are placed over a tramway 
in the building. (2) In the paint shop, 344 ft. long, 
55 ft. 9 in. wide, and 39 ft. high. In this building 
the Maxim lamps are arranged -as follows: As it is 
necessary to illuminate the vehicles in course of con- 
struction, and variably according to their state of 
progress, it is necessary to be able to shift the lamps 
at will, and to place them where the light is specially 
required. This has been effected by placing at a con- 
venient height, four parallel pairs of copper wires, on 
which rest “—T shaped copper brackets, connected with 
insulated wires to the terminals of the lamps. It is 
necessary, from time to time, to clean the copper wires 
and the T brackets, in order to maintain good contact. 
By this arrangement the lamps can be shifted at will 
to any desired point. 

As this installation has only been in operation a 
month, it is not possible at present to obtain exact data 
on the cost of the lighting, and the advantages it offers 
in point of economy as compared with gas lighting of 
equal intensity. Certain information, although some- 
what hypothetical, is available; but it is clear that 
the system is greatly superior as regards security from 
fire, a matter of very great importance in a factory 
containing large quantities of inflammable material. 

The steam engine from which the power is taken is a 
condensing engine constructed by MM. Chevalier and 
Grenier, of Lyons. It works about seven hours a day 
on the light installation ; four hours for charging the 
accumulators, and three hours in driving the Weston 
generator for lighting direct. The energy available, as 
said above, does not exceed 12 horse-power. In this 
case the motive [power costs practically nothing, the 
additional work of driving the generator adding noth- 
ing to the amaunt of wages, and nothing appreciable to 
the cost of fuel, which consists almost wholly of wood 
rubbish. The maintenance of the lamps, and the sur- 
veillance of the installation, is in the charge of a 
workman, who is paid 5s, a day, but only about half 
of his time is occupied on this work, so that this item 
may be put down at 2s. 6d. a day. The Weston lamps 
use each, two carbons, .43 in. diameter, one 19 in. long, 
and the other 8 in., which last during six hours’ burn- 
ing. These carbons, costing 1.75 francs a metre, the 
hourly expense for carbons is about 2d. for each lamp, 
or about 5s. for the ten lamps, for three hours, in- 
cluding waste. The Maxim lamps cost 8s. each, and 
last for about 1000 hours, equivalent to an expense 
of O.ld. per hour per lamp, or 9d. for the thirty 
lamps, and three hours per day. This part of the 
lighting will therefore cost as follows per day : 

a. d, 
Surveillance... sii - sie ce 6 
Carbons ... 0 
Maxim lamps ¢ 


Total ... ss -~ nae. 

The acidulated water used in the accumulators (con- 
taining 10 percent. ofsulphuric acid) is insignificant. The 
cost of the installation was 720/., and taking interest at 
5 per cent., and depreciation at 5 per cent., an annual 
sum of 72/. would have to be charged ; assuming the 
total employment per year is 1000 hours, 1.4s. an hour 
would have to be added, bringing up the total cost to 
12s. 6d. a day. It must not be forgotten, moreover, 
that in this case the power is obtained for nothing. 
While it is certain that the Weston machine is so well 
arranged that its wear is of very small moment, the 
sum allowed for repairs of the accumulators in the 
absence cf absolute data, is as low as can be 
safely assumed. It should be mentioned, however, 
that M. de Kabath undertakes to replace the batteries 
for nothing as they are worn out, as he relies on 
making a profit out of the sulphate of lead produced. 
Assuming that all the running expenses do not exceed 
12s. 6d. an hour, for that sum, a light equal to 1000 
carcels is obtained from the Weston lamps, and 90 
carcels from the Maxim. The cost of gas to produce 
the same amount of light, and at the Paris prices, would 
be about 14s. 9d. an hour, or 2s. 3d. per hour more. 
In an installation of the kind we have described, it is 
not necessary that the duration of lighting should be 
nearly 1000 hours per annum to show a favourable 
return for electricity. At all periods down to 222 
hours per annum there is a saving in using electric 
light over Paris gas, and at that point the charges for 
the two are equal. 

It will be seen that this installation may be regarded 
asanewtype. It would be more complete if instead 
of driving the engine only four hours to charge the 
accumulators, it could be driven for a longer time to 
supply larger cells ; the 30 Maxim lamps, however, 
are sufficient for the present requirements of the 
factory ; with further extension this alteration will 
follow. 








A NEW TRICYCLE. 





As tricycles are now getting to be someching more than 

mechanical toys, and are fast coming within the range of 

. practical utility, we are glad to notice that improvements 

are being introduced in the means employed for applying | 
the power of the body to the work of propelling it, and it 

may interest our readers if we occasionally give short | 


reports of progress in this direction. A new mode of 
driving is being introduced by Mr. William J. Fraser, 
who, when tricycles began to be talked about, four or five 
years ago, considered that propelling the body by means 
of a crank in front was laborious and unnatural, and 
therefore commenced designing in spare moments the 
mechanism of a machine to suit the natural action of the 
body (as in walking), relying for his motive power on the 
weight of the body falling as each step was taken. The 
idea seemed at first impracticable, but after many ex- 
erimental attempts Mr. Fraser has succeeded perfectly. 
he power thus obtained is supplemented by additional 
help from the arms and upper part of the body. Now, 
the use of the arms is no new idea, as side levers have 
been used in velocipedes for years, but the ditticulty was 
to be able to use both hands for propelling, and at the 
same time be able to steer without removing them from 
the propellers. This Mr. Fraser accomplished in his first 
wd 4 ; but he has since much improved on his original 
plan by the introduction of a universal joint on the hand 
levers, which gives perfect freedom of action to the steer- 
ing gear at all points of the stroke of the latter. 
he tricycle under notice, which in appearance is like 
an ordinary “‘ front steerer,” consists mainly of a lightly- 
framed body made of weldless steel tube in the usual way, 
with two large driving wheels about 4 ft. Gin. diameter, 
and a front steering wheel about 15in. diameter. The 
“swinging” pedals hang on a central bar supported 
across the framework and terminate at the bottom in two 
flat iron shoes, on which the feet rest, allowing freedom 
for rocking and swivelling. The hand levers are vertical 
and supported also on the framework, the handles being 
about level with the elbow and at an easy distance from 
the front of the body. These levers are united to the foot 
pedals by a link, and also to the driving gear at the back 
of the machine by a long connecting rod; so that the 
hands and feet always work in harmony with a natural 
action, and power can be exerted by either at pleasure. 
A saddle or seat is provided in the centre over the pedals, 
and thus supports the body in a perfectly easy and upright 
position, allowing freedom for the swing of the legs, and 
enabling the rider to rest while propelling ; but for as- 
cending hills more power is obtained by standing upright 
on the pedals and walking. 

The driving gear or clutches, for conveying the power 
to the large driving wheels, is also something quite new, 
and is arranged as follows: On each side of the machine 
is a pair of band wheels about 10in. in diameter, and to 
one of these is connected the rod from the pedals, while 
the other is fixed on the large driving wheel. These 
wheels are placed about 4in. apart, and are united by a 
steel band or steel wire rope running on the periphery, 
The wheels are connected by bearings which are capable 
of advancing or receding slightly ; and between the wheels, 
and just above their centre line, runs a small friction 
wheel or roller abont 4} in. in diameter. As soon as the 
connecting rod actuates the hindermost of the two band 
wheels, it presses the small rolling wheel into grip with 
the other band wheel in front of it (and which is attached 
to the large driving wheel), and, by forcing the two band 
wheels apart, tightens the band or rope so effectually that 
it becomes at once a rigid “‘ frictional driving gear,” with 
the advantage over other forms of frictional gearing that 
no thrust is thrown on the bearings, such thrust being all 
taken up by the band which keeps the two large wheels 
from pressing apart. Another novel feature in Mr. 
Fraser’s invention is that in descending hills the friction 
clutch throws itself out of gear again, and the machine 
runs freely forward, the band acting as a brake, and the 
hands and feet becoming stationary. 

There are several other interesting novelties about this 
machine, most of which have been patented. We think, 
however, that a reduction should, if possible, be made in 
the number of moving parts, and also in the weight of 
the machine. We are, however, informed by Mr. Fraser 
that he finds that “friction” (which means waste of 
power) is a much greater evil to be avoided than weight, 
and he has found a judicious addition of weight and 
strength in certain parts has considerably improved the 
running of his machine. We have no doubt this tricycle, 
when completed, will go far to help us to realise what 
both Dr. Wallace in the British Medical Journal, and Dr. 
Richardson in Good Words, foreshadow as requirements 
in the tricycle of the future. 








ELECTRIC LIGHT AND VEGETATION. 
To THE EpiTor OF ENGINEERING. 

Sir,—A visitor to the Electric and Gas Exhibition at 
the Crystal Palace cannot fail to notice the difference 
between the old and new styles of gas lighting. The 
former is exemplified by the long row of burners which so 
badly light the electrical exhibits that they are hardly 
visible ; while the part devoted to gas is most brilliantly 
illuminated by the latest improvements in high power gas 
lights. Unfortunately these burners which are said to 
rival the electric light in economy and splendour, have 
unlike this new illuminant a most destructive effect on 
the trees and plants, which give the interior of the place 
the pleasing appearance of a winter garden. Although 
the Exhibition has only been opened a few weeks, the 
foliage on the trees already presents a withered appearance, 
and the leaves which fall daily show the necessity of 
providing some better means of carrying off the products 
of combustion from these regenerative burners which owe 
their efficiency to the large amount of air consumed. 
The quantity of gas used for the exhibition cannot be far 
short of 10,000 cubic feet per hour which, according to 
Herr von Fragstein’s tables, would require over 1,660,000 


| cubic feet of air per hour to make up for the quantity 


vitiated. Whether the large amount of carbonic acid 
evolved will have any destructive action on the ironwork 
remains to be seen; but its effect on the vegetation clearly 





shows that on one point the electric light has triumphed 
over its improved rival, and as a set-off to the expense of 
electricity, it would be well to remember that cheapened 
gas lighting means a polluted atmosphere or the additional 
expense of efficient ventilating arrangements. 
Your obedient servant, 
. KILLING WorTH HeEpGrs, C.E, 
25, Queen Anne’s Gate, S.W., January 17, 1883. 








TIMMIS AND HODGSON’S LIFE- BOATS. 
To THE Eprror OF ENGINEERING. 

Sir,—Your illustration of the above [appearing in your 
issue of the 19th instant, has recalled to my recollection 
a conversation I had over twenty years since with the 
late Wm. Brindley, Jun., respecting his patent, No. 1411, 
1854, ‘“‘for improvements in life-boats.” Upon reading 
over the provisional specification (none other having been 
filed) I find the claims therein specified as identical with 
the above, except that one central keel is referred to, not 
two, but granting this, two keels is even older, as the late 
Richard Roberts, C.E., adopted them in all his twin- 
screw vessels, I have no desire to depreciate Messrs, 


Timmis and Hodgson’s life boat, but would merely call 
your attention to the revival of another lapsed patent. 
J, GILLAIRD, 
Conservative Club, Liverpool, January 20, 1883. 


CREOSOTE MACHINERY. 
To THE Epitor oF ENGINEERING. 

Srr,—We shall be glad to receive from your readers the 
names and addresses of makers of Creosoting plant, with 
particulars and prices. Yours truly, 

CREOSOTE. 
STRENGTH OF CAST-IRON BEAMS. 
To THE Epiror or ENGINEERING. 

Srr,—I would be obliged to any of your readers if they 
would kindly let us have results of experiments upon 
breaking weight of cast-iron beams of L section, From a 
variety of sources we have ample practical information 
concerning breaking weight of I beams, but very little 
since Fairbairn’s time, upon the above, and even his ex- 
periments were upon small beams, with thick webs, and 
made of good iron. The { section is often'used in build- 
ings for carrying heavy as well as light weights, and it 
is important to know from experiments on a large scale, 
what they will break with. The question may also be 
thus stated : a 

Given a beam with top and bottom flanges, say 4 to 1, 
with a certain breaking weight on centre, what will 
be the breaking weight of another girder from same 
pattern, but with top flange cut away on each side of 


web? 
January 15, 1883. P. 8, 3, 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Restriction of the Output of Coal—Conference of Yorkshire 
Miners.—On Monday a conference of the miners of York- 
shire was held at the Miners’ Hall, Barnsley. There was 
a large attendance of delegates, 20,000 nen being repre- 
sented. Mr. Cowey, President of the Yorkshire Miners’ 
Association, was chairman, and Mr. Pickard, Mr, 
Parrott, and Mr. Frith, were also present. The discussion 
on the question of the restriction of the output was opened 
by Mr. Cowey, who was followed by Mr. Parrott, Mr. 
Timon, Mr. Wadeworth, Mr. Ramsden, and several 
other gentlemen. Ultimately, the following resolutions on 
the question were arrived at: ‘‘That this conference 
agrees to adopt the resolution of the Leeds Conference 
on the restriction of the output of coal, viz., that the pits 
work five days per week, and eight hours per day from 
bank to bank.” ‘‘ That in the opinion of this conference, 
Saturday will be the best day to take to secure the object 
we have in view, namely, restricting the output of coal, 
and that the deputation to the coalowners request this 
day.” ‘That a deputation be appointed from the con- 
ference to meet the employers to try to get them to agree 
to Saturday as the day to be taken for restricting the out- 
me hat ten delegates and the officials meet the 
coalowners of South and West Yorkshire on the restric- 
tion question as early as possible, 


Hull and New Holland Ferry.—The vexed question of 
conveying cattle by passenger steamers across this ferry 
has at last been settled by the Manchester, Sheffield, and 
Lincolnshire Railway Company placing a pen from the 
mast of the windlass of each of their passenger steamers. 
This penis movable, and will accommodate 20 lean or 
16 fat beasts. On Monday a model of a steamer, with a 

en placed therein, was exhibited in the police court, and 
leveour Bowskill expressed himself satisfied with the 
arrangements, 








WATER IN THE WIMMERA.—Water-boring operations in 
the Wimmera district, Australia, have been generally 
successful. Mr. J. Bankin, the foreman in charge of one 
of the borers, reports that near the Sheep-hill state school 
a good supply of fresh water was obtained ata depth of 
6 


REPAIRING SHOPS ON VICTORIAN RAILWAYS.—Expendi- 
ture on new repairing shops in connexion with Victorian 
railways has been proposed by the Minister of Railways as 
follows: Newport, or North Williamstown, 48,000/.; 
Geelong, 4000/.; Ballarat Last, 4000/.; Sandhurst, 
additional tools, 2000/.; Benalla, tools and additions, 
2000/.; Traralgon, 4000/. ——e 3000/.; Stawel, 
(additional), 2000/.; Ararat, (additional), 2000/.; Horsham, 
2000/.; Sandridge, carriage and wagon repairing shed, 


2000/.; total, 75,0007, 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that we have appointed the firm of John 
Wiley’s Sons, 15, Astor Place, New York, the sole agents for ENat- 
NEERING in the United States, and all subscriptions for the United 
States willin future be payable to them. They will also be pre- 
pared to receive advertisements for ENGINEERING, and will afford 
full information as to terms, &c., on application. 


The Publisher begs to state that he is able to supply one or two 
sets of ENGINEERING complete from the commencement. 

The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION AND 
Inquiry Room established at the new offices of this Journal. In 
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catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
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NOTICE OF MEETING. 

Tue Institution or Civin ENeineers.—Ordinary meeting, 

Tuesday, the 30th of January, at 8 p.m. Paper to be read 

with a view to discussion: ‘‘ Mild Steel for the Fireboxes of Loco. 

motives in the United States,” by Mr. John Fernie, M. Inst. C.E. 
NOTICE. 

The Proprietors of ‘‘ ENGINEERING” beg to state 
that Mr. H. G. Boorn Thompson, who until recently 
acted as an Advertising Canvasser for this journal, 
has no longer their authority to solicit new advertise- 
ments on their behalf, but that Mr. Howard Ellis is 
their sole authorised agent for the provinces. 

The Proprietors also beg to state that they have 
entirely withdrawn their support from the French 
periodical known as ‘‘ L’INGENIEUR,” with which 
they have now no connexion whatever. 
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ELECTRIC LIGHTING IN MILLS. 
THE cost of electric lighting will be lessened, we 

are told, when it is undertaken on a commercial scale. 

This no doubt is true, for the installations hitherto 





erected have partaken to a large extent of an 
experimental character, and have necessitated 
expenses of supervision and management that have 
been out of all proportion to the light produced. 
But there exists at present one field for electric 
lighting in which it would possess every possible 
advantage that can be conceived as pertaining to 
the largest development that may be expected, and 
this is the lighting of mills. In the case of a factory 
the expenses of the electric light can be reduced to 
the lowest ‘possible point, for the generator would 
presumably be driven by an engine that had been 
most carefully designed to insure economy, and the 
only working expense that need be charged against 
the installation would be fuel. No millowner in 
reckoning up his gas account includes an item of rent 
for the standing room of the meter, or for the space 
occupied by the pipes, and neither would he for a 
dynamo machine, which is certainly not larger than a 
gas meter of equivalent lighting power. Again, with 
incandescence lighting the amount of supervision 
required, once the apparatus is properly erected, is 
almost inappreciable, certainly nothing more than 
the engineer could easily bestow in the intervals 
when his attention was not required by his engine. 
Such being the case-the cost of electric lighting, 
under the circumstances we are assuming, would be 
made up of four items only, namely, interest, de- 
preciation, fuel, and renewals. 

Having thus settled the character of the charges 
we will now consider their amount, and for this 
purpose will assume an installation of 200 Swan 
lights, suitable for a mill or manufactory of a fair 
average size. The first cost of the plant erected 
and ready for work would be, at present manufac- 
turers’ prices, 500/., and upon this there would be 
as permanent expenses : 


£ s. 
Interest at 5 per cent. per annum 2 0 
Depreciation at 74 per cent. ... 7 37 (10 
Repairs to machines and belts ... ees 7 10 
70 0 


Now the cost of a meter and gas pipes for 200 lights 
would be 120/., ‘upon which interest and deprecia- 
tion amount to 15/. per annum. 

Seeing that the cost of electric lighting is made 
up so largely of fixed expenses, while that of gas 
lighting consists mainly of current expenses, it is 
evident that the latter must have the advantage 
when the periods of lighting are short. Accord- 
ing to the Factory Act, women and children can 
only be employed between the hours of 6 a.m. and 
5.30 p.m., or between 6.30 a.m. and 6 P.M., conse- 
quently in a mill employing women to any great 
extent, the period during which light is required is 
only about 300 hours per annum. For this period 
the expenses would be 

£ & 
Fixed expenses (as above)... ae i 
Renewals—200 lamps—each lasting 1200 


» 
2 


hours at 5s. each = 200 x ——_x— = 12 

1ours at 5s. each 1200 * 20 

Coal—6000 horse-power hours at 31b. per 
horse-power hour—at 9s. a ton _ 
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Cost per lamp per annum 8s. 7d. 
The cost for gas for 200 lights during the same 
time would be: 
200 burners, at 5 ft. each, with gasat 3s. £  s. 
per thousand aS aaa beg ee a 
Fixed expenses 15 0 


Cost per burner per annum 6s. 

It thus appears that, under the most favourable 
conditions, a mill running fifty-six hours a week 
cannot be lighted by incandescence lights for the 
same cost as gas. But there are many exceptions 
to the fifty-six hours’ rule, such for example as 
lace mills and bleach works, which run night and 
day, using artificial light 3000 hours a year. Under 
these conditions the total annual cost for the 
electric light would be 2311., or 1.155/. per light 
per annum. For the same time the cost of gas 
lighting would be 465/., or 2.3251. per light per 
annum, that is, rather more than double that of 
electricity. 

Putting the matter another way, the cost of an 
incandescence light per hour under the assumed 
conditions, varies from 0.34d. to 0.0924d., and of a 
gaslight from 0.24d. to 0.186d. By a simple 
calculation it will be found that the two systems 
equate at an annual working period of 570 hours, 
when the expense per hour and per lamp, both for 
gas and electricity, is 0.212d., from which it follows, 





if our figures be correct, and we do not think that 
they can be accused of being too favourable to gas, 
that under no circumstances likely to be met with 
in practice can an electric incandescence lamp, 
burning less than 570 hours per year, be main- 
tained under the price of gas, when the latter sells 
for 3s. per thousand feet. 

The charges of such an electric light installation 
in this country can only be arrived at by calculation, 
but there are in America already sufficient actual 
data in existence to show what can be accomplished 
there. At a recent meeting of the New England 
Cotton Manufacturers’ Association a paper was read 
by Mr. C. J. H. Woodbury on “ Electric Lighting 
in Mills.” From this it appears that up to last May 
there were sixty-one of the establishments under 
the control of the Mutual Mill Insurance Companies 
provided with electric light, which, in some cases, 
had been at work sufficiently long for a fair com- 
parative estimate to be made between it and gas 
in the matter of expense. The price of gas in 
America is always high, and varies ——_e in 
different places. The majority of mills are lighted 
with gas made by the destructive distillation of 
petroleum. It is of 80-candle power, but is 
generally reduced to 60-candle power, by mixing 
air with it, and is burned Gans one foot 
(nominal) burners, which consume one and a 
quarter feet per hour. The annual cost of coal gas 
per burner is 75 cents to onedollar. One large cor- 
poration, with exceptional privileges, makes its coal 
gas at anannual cost of 69 cents a burner. Another 
corporation inland makes its coal gas at 1.25 dols. per 
thousand cubic feet, or at an annual cost of 1.79 dols. 
per burner, each burner consuming 1433 cubic feet. 
Of two large millsin the same city, manufactur- 
ing similar goods, the more modern one makes 
oil gas at an annual costof 79 cents per burner, 
while the older one buys coal gas at 2.65 dols. 
per burner. In all these instances interest upon 
plant at 6 per cent. forms an item in cost. A cotton 
mill, making white goods and running 60 hours a 
week, generally uses light 300 to 350 hours a year. 
Those that run 66 hours a week require light for 
400 to 450 hoursa year. A mill making dark goods 
needs twice the number of lights, and uses them an 
additional hundred hours a year. 

The cost of are lights in several steam mills 
running 400 hours per year, is 64 cents per hour, 
of which 1} cents are for carbons, and 5 cents for 
attendance, coal, depreciation, and interest. When 
a mill runs all night the hourly cost is diminished. 
The number of gas lights that one are light will 
displace is very variable, but generally lies between 
ten and twenty. In one mill lighted by kerosene 
the ratio was one arc lamp to eight kerosene lamps. 
Ina coloured mill one are light has been found to 
light the looms on 700 to 1400 square feet of floor, 
and in a white mill on 1000 to 2000 square feet. A 
cardroom48ft. x 100ft., containing 64 cards, has been 
lighted by one arc lamp. As a basis of comparison 
for cost, there is adduced the case of a weaving 
room where twenty-four are lights replaced 292 
6-ft. burners, consuming together 1752 ft. of gas 
per hour ; one arc light therefore represented the 
consumption of 73 ft. of gas per hour. A careful 
estimate shows that each arc lamp cost 6} cents per 
hour, which corresponds to gas at 89 (3s.8}d.) cents 
per thousand. A similar estimate in another mill 
gives the cost of lighting by gas at 2188 dols., and 
by electricity at 1125 dols., the latter amount 
corresponding to gas at 90 cents (3s. 9d.) per 
thousand. In both these establishments the lights 
were used about 450 hours per year. 

One of the Merrick Thread Mills has been fitted 
with Edison incandescence lights. This mill runs all 
night five nights per week for fifty-one weeks in 
the year, using artificial light 2869 hours per 
annum. It was formerly fitted with 95 burners, 
using city gas costing each 2.13 dols. per month 
(5l. 6s. perannum), or 202 dols. in all. These lights 
were replaced by 95 Edison B (eight candle-power) 
burners. In the first 1000 hours five lamp carbons 
had broken, and when the installation had been 
running 1278 hours eleven had broken. Allowing 
the lamps an average life equal to six months’ use, 
the cost of lighting is made up as follows : 


ols. 
190 lamps at 1 dol. axe 190.0 
Interest and depreciation 153.50 
Six horse-power at 10 dols. 60.00 
Annual cost Edison light ies = 403.50 
Monthly ie ie a eas 33.62 
Monthly gas cost 202.00 


This gives the annual cost per light of eight 
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candles at 18s. 6d. under circumstances where no 
charge need be made for rent, attendance, &c. 
And this corresponds very nearly with the 23s. 
which we found as the annual cost of a 16-candle 
light, the divergence being due to the fact, that a 
half lamp (eight candles) costs as much as a whole 
lamp (16 candles), and has to be renewed as 
frequently. 

If we had based our calculations upon the use of 
are lamps the figures would have shown far more 
favourable results for electricity. But for the 
class of factories we are now considering manu- 
facturers would never entertain the question of 
are lights, as from the lowness of the roof, and the 
frequent presence of obstructions, the light cannot 
be equally diffused, and consequently, although 
they seem to be used toa certain extent in America, 
and also on the Continent, there can be no doubt 
that for such industries as cotton and wool spinning, 
and the like, the choice lies between the incan- 
descence system and gas, and between these two 


only. 








THE MANUFACTURE OF PIG IRON IN 
SWEDEN. 

Durie the period 1830-40 there was still at work 
in the Swedish province of Jemtland a ‘‘ bliistra” or 
‘* killing,” or in other words, an Osmund furnace, 
but since that time, if we except occasional 
attempts, of which that made by Professor Siirn- 
strém at Nyhammar is the most important, malleable 
iron has not been produced ‘‘ direct” from the ore 
in Sweden, the ores being in all cases first converted 
into pig iron in blast furnaces. 

Formerly blast furnaces in Sweden were gene- 
rally about 30ft. in height, and with only one 
tuyere, but during the last ten years the greater 
number have been heightened and provided with 
two to four tuyeres, and all new furnaces are from 
40 ft. to GOft. high. The height of the existing 
furnaces varies therefore between 30ft. and 60 ft., 
whilst their interior diameter lies between 5 ft. and 
6.5 ft. at the tunnel head, 7 ft. and 10.5 ft. at the 
boshes, and 2.6 ft. to 5.25 ft. between the tuyeres. 
The furnace capacity varies between 900 and 3000 
cubic feet. Commonly there are used two, but 
sometimes even three to four tuyeres, while in 


a few very old furnaces there is still but one 


employed. Where there are two tuyeres, the dia- 
meter of the openings is between 2 in. and 2} in., 
while the blast pressure varies between 1 in. and 2} 
in. of mercury, but generally lies between 1} in. 
and 23 in., whilst the temperature varies from cold 
blast up to 840 deg. Fahr., although its average 
is not above 390 deg. Fahr. The blast furnaces 
have, as a rule, thick walls, and their hearths are 
only accessible at the tymp and the tuyeres. Of 
late years, however, furnaces have been built with 
walls only 3 ft. thick, and with hearths which are 
exposed all round. 

The fuel used in the Swedish blast furnaces, is, 
almost without exception, charcoal. This is how- 
ever often mixed with wood, brushwood, and saw- 
dust, of which 8 cubic feet, sometimes less, is equi- 
valent in the furnace to one barrel or 6.3 cubic feet 
of charcoal ; still it is not usual to replace more 
than one barrel of charcoal in six with the above- 
mentioned varieties of fuel. Only at two spiegel- 
eisen furnaces is charcoal mixed with coke, of which 
101b. to 50 1b. are used with every barrel of charcoal. 
The charcoal is made from pine and spruce, and 
every barrel contains about 50 lb. of carbon. The 
consumption of charcoal varies between 1.3 and 2.5 
barrels per centner (= 0.84 cwt.) of pig iron, this 
corresponding to a consumption of from 195 to 375 
cubic feet per ton, but in blast furnaces, smelting 
the poor and titaniferous ores from Taberg in 
Smiiland, it may rise to four barrels per cent., or 
600 cubic feet per ton. The average consumption 
in a Swedish furnace is, however, 1.5 to 1.7 barrel 
per centner of pig iron, or, by weight, 75 to 85 units 
of carbon to 100 units of pig iron. 

When the iron ores are prepared for the furnace, 
they are first broken into pieces, about the size of the 
fist, and are then calcined in gas-calcining kilns, 
of which the ‘‘ Westman” is most common, and 
further crushed between rolls, or in Blake’s ore 
crusher, tothe size of walnutsand under. The charges 
of ore are made, according to the size of the blast 
furnaces, on from 6 to 10 barrelsof charcoal, and great 
attention is always directed to the proper distribution 
of the ores at the top of the furnace, so that most of 
them are placed where the gas principally ascends, as 
along the walls of the shaft. Whilst a larger quantity 





of poor ore than of a rich one may be placed on the 
saine quantity of charcoal, yet of the poorer there 
cannot be placed a quantity large enough to make the 
consumption of charcoal per ewt. pig-iron produced, 
the same for the poor and the rich ores. If we 
except the unusual work, which the furnaces, 
smelting the above-mentioned Taberg ores, have 
to perform, the furnace charges yield in general 
in Sweden 35 to a little over 50 per cent. pig 
iron, and one barrel of charcoal, or 6.3 cubic feet, 
is taxed with 1 to 1.7 ewt. of materials. It ought, 
however, to be pointed out, that these variations 
are by no means dependent solely on the percentage 
of iron in the ore, but just as much on the quality 
of the pig iron desired to be produced, and on 
the greater or less reducibility of the ore. Thus 
the burden of hematites may thus be considerably 
greater than that of the more compact, and in 
general more refractory, magnetites. In addition 
to this circumstance, it is to be noted that the 
burden of ore per barrel of charcoal may be made 
greater, and the consumption of charcoal per ton 
of pig iron consequently smaller in large than in 
smal! blast furnaces, al also that a larger quantity 
of ore per barrel of charcoal can be reduced in fur- 
naces where a high blast temperature is kept up. 
Of course also a good deal depends upon the quality 
of the charcoal, and the making of charcoal is 
carried on with much greater care in some dis- 
tricts than in others. There are produced per week 
in the smallest blast furnaces 30 to 64 tons, in 
those of middle size 64 to 85 tons, and in the 
largest from 85 upwards of 120 tons of pig iron, a 
very small number of furnaces, however, turning 
out the last-mentioned quantities. 

Furnace gas is generally employed in calcining the 
ore and in heating the blast, and at works where 
water power is deficient, it is also occasionally used as 
auxiliary means of heating the steam boilers, but at 
places where there are Westman calcining kilns, and 
where a high temperature of blast is desired, the gas 
is not sufficient for any other purpose than the two 
first mentioned. The whole quantity of gas is not 
generally made use of, as part of it escapes by the 
top, which in Sweden is almost without exception 


open, the gas utilised being either drawn off 


by means of cylinders sunk toa depth of 8 ft. 
to 10 ft. in the top of the furnace, or through three 
or fouropenings placed at a third of the height of the 
shaft, or 12 ft. to 16 ft. from the top. At one or two 
furnaces in Sweden closed tops are certainly em- 
ployed, but owing to the method in use for charging 
the ore into the furnaces, these are always un- 
covered for a third part of the time. Only at 
Schisshyttan is there employed a closed top on the 
cup and cone principle; at a furnace at Avesta a 
new way of closing the top has been adopted. 

As most of the pig iron made in Sweden is in- 
tended for being refined in a hearth by the so- 
called Lancashire method, for which purpose there 
is required a pig poor in silicon and without ad- 
hering sand, the forge pig is run not into sand, but 
into cast-iron moulds, in which it takes the form of 
broad, flat pigs, termed ‘‘galtar.” The appear- 
ance of the fracture of such pig iron is in general 
half-white, and the charges employed for its produc- 
tion are mostly such as to yield a bi-silicate slag. 
When pig-iron is made which is intended to be used 
for the manufacture of the metal known in Sweden 
as ‘‘ steel-iron,” somewhat more basic charges are, 
however, employed, and accordingly a much larger 
quantity of manganiferous ores has to be added 
for mixing, but if intended to be made into iron 
used for manufacturing purposes a smaller quantity 
of these ‘‘ mixing stones” is required, as it is 
desirable to keep the latter kind of iron somewhat 
more acid, yielding a fully bi-silicate slag. The pig- 
iron intended for the Bessemer process is commonly 
blown grey, and is made with a charge more basic 
than that used for the first-mentioned Lanca- 
shire process. For the third method, the Walloon 
process, followed within the district of Dannemora, 
a so-called ‘* hagelsatt” (interspersed with hail) pig 
iron is produced, the name being derived from 
the circumstance that the fracture, otherwise com- 
pletely white and shining in this kind of iron, shows 
small round grey spots (as of interspersed hail). 
This pig iron is run into sand in ‘‘ gésar” (pigs) from 
14 ft. to 20 ft. long, and the charges used in the 
process are, with the exception of those used for 
spiegeleisen, of course the most basic employed in 
Sweden. Strictly they ought to be termed single 
rather than bi-silicate, but, nevertheless, no lime is 
added, as the ores are very rich in this mineral and 
magnesia, those from Dannemora, for instance, 





being capable of being completely smelted without 
the addition of quartz even with the low blast 
temperature, viz., cold to 100 deg. Cent. (212 deg. 
Fahr.), which is used in that district. 

Half-white, ordinary Swedish pig iron contains, 
as a rule 4to 4.5 per cent. carbon, .1 to .3 per cent. 
silicon, and .01 to .03 per cent. phosphorus. Occa- 
sionally, however, the contents of phosphorus in the 
pig from some districts may rise to.1 and .2 per 
cent., whilst the contents of silicon in the Bessemer 
pig, generally about 1 per cent., are at some works 
as little as.7 per cent. At several blast furnaces, 
of which Schisshyttan and Finnbo are the principal, 
spiegeleisen rich in manganese is produced, but both 
these furnaces, being situated in Kopparbergs liin, 
employ only such ores as are very rich in knebelite 
like those from Svartberg. The charges are 
here kept as basic as possible, whilst coke is 
mixed with the charcoal, in order that a higher 
temperature may be attained. At Schisshyt- 
tan spiegeleisen has thus been produced con- 
taining as much as 20 per cent. manganese. 

The making of pig iron for foundry purposes is, in 
Sweden, effected generally with a tri-silicate charge, 
but the manufacture is not very great, as British 
foundry pig may be imported much cheaper, and is 
therefore obtained from Scotland and partly from 
England, chiefly, however, from Cleveland ; it 
should, however, for the credit of Swedish bar 
iron, be distinctly understood that English pig 
is never used for the manufacture of any sort 
of bar or rolled iron of Swedish brands. Even 
for castings, which require to be stronger than 
usual, there is used but a small quantity of 
foreign pig, most being of Swedish make. As 
regards Swedish foundry pig, made in a few places, 
it is specially distinguished for its great strength 
and hardness, this being particularly the case 
with the kind made at Finspong, where the Royal 
Swedish gun and armour factory is situated, and 
where cannon, projectiles, &c., of excellent 
quality have been manufactured for centuries. At 
Ankarsrum and Aker such iron is also made into 
projectiles as well as railway material, while finally 
malleable cast iron is manufactured at Aker and 
Kihlafors. In the year 1880 there was made in Sweden 
12,800 tons of foundry pig and castings, whereas 
the quantity of foundry pig alone imported during 
that year from England was 15,000 tons, with an 
aggregate value of 61,0001. 

The blast furnace slag is very often used in 
Sweden as building material, and is for this purpose 
run into cast-iron moulds; slag bricks also are very 
commonly employed for the exterior walls of blast 
furnaces and calcining kilns, and, in some instances, 
even the shafts of the furnaces have been made of 
such bricks. 

As regards the cost of labour for the production 
of pig iron, it amounts to from 20 to 24 Ore per 
ewt., or 5s. 3d. to 7s. per ton, which includes the 
cost of calcining and crushing the ore. Until 
quite recently there was in Sweden, in conse- 
quence of the difficulty in collecting charcoal 
and ore, only one place where two blast ‘fur- 
naces could be kept constantly going, and at 
most works the materials were insutfticient to 
keep even a single furnace going during the entire 
year. A reason of this is that to most blast fur- 
naces in that country all materials must be drawn 
on sleighs during the winter, and in conse- 
quence of this the furnaces are never put in 
blast till snow covers the ground, while the 
length of time during which they may be kept 
in work depends to a great extent on the nature 
of the winter, and the quantity of snow which 
falls. Thus, the better the sledging is, and the 
longer it lasts, the larger is the stock of material 
an ironmaster may be able to collect, but only at 
very few places was it formerly possible to collect 
sufficient charcoal and ore to enable the furnaces to 
be kept in blast from one season to another, and 
in many cases they must even now with the im- 
proved railway communication be blown down in 
the beginning or middle of the summer, the fur- 
nace hands being afterwards employed at harvest 
work, &c. Through improved means of transport 
the production of pig iron has, however, become 
much less dependent on the nature of the winter, 
but still good, and not too short sledging, will 
always be a principal condition for an increased pro- 
duction of iron in Sweden, as the charcoal kilns in 
the interior of the forests are only accessible for 
vehicles when the watercourses are covered with ice, 
and the snow makes the trackless forest passable, 
and it is during such times alone that fuel can be 
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gi wai out to the: railw ays and other lines of commu- 
nication. 

Furnace workmen have, like most labourers in 
Sweden, free dwellings and other advantages on 
which naturally the money wages depend. They 
are in many cases paid by piecework, and a fore- 
man generally earns Is. 8d. to 3s. Gd. per day, 
while the ordinary workmen may receive from 
1s. 3d. to 2s. 6d. per day. 

In the year 1880, there were 193 furnaces in blast 
in Sweden, which in 40,594 shifts manufactured a 
total of very nearly 400,000 tons of pig iron, and a 
small quantity of castings direct from the furnaces, 
these figures giving an average of 210 shifts per fur- 
nace, with an output per shift of nearly 10 tons, and a 
total average output per furnace of 2050 tons pig. 
These figures do not, however, include the above- 
mentioned quantity of foundry pig. To produce 
the quantity named, 4 302 hands were employed at 
the furnaces, while there was exported of the 
above quantity to England alone, 40,366 tons, 
valued at 193,4401. 


PRIVATE BILLS FOR SESSION 

We have always purposely avoided committing 
ourselves to any opinion upon the intrinsic merits 
of tramways, leaving the question of utility versus 
nuisance open to settlement between the promoters 
and localities affected according to the circum- 
stances attending each particular case. At the 
same time we may say that our respeet for the 
tribunals which generally control the fate of tramway 
applications hardly at present reaches adoration. 

The Extensions Bill promoted by the London 
Street Tramways Company is to authorise lines from 
the termination of the existing tramways near the 
Archway Tavern, Highgate Hill, along Archway- 
road, High North-road, Finchley, Southampton- 
road, St. Pancras, Fleet-road to Park-road, Hamp- 
stead, where they terminate at the entrance to the 
company’s stables. The above works are divided into 
seventeen sections, and the parishes which they 
pass through or affect are St. Pancras, Islington, 
Hampstead, Hornsey, and Finchley. 

The London Tramways Extensions Bill is to 
authorise nine new lines, the first seven of which 
affect Upper Kennington-lane, Harleyford-road, 
Kennington Oval, Camberwell New-road, Brixton- 
road, Newington-causeway, and High- street, Peck- 
ham. No. 8 is to cross Westminster Bridge and 
terminate in the Victoria Embankment near the 
bridge which carries the Charing Cross Railway 
over the Victoria Embankment, and No. 9 is a 
loop line on the Victoria Embankment. 

The promoters of the Blackfriars Bridge and 
Holborn Valley project proceed by Bill which is to 
incorporate them (with others of course) into a 
company and to sanction a tramway commencing in 
Farringdon-street, about 52 yards south of its 
junction with Charterhouse-street, passing along 
Farringdon-street, New Bridge-street, over Black- 
friars Bridge, and stopping 40 yards short of the 
termination of the London Company’s tramways in 
Blackfriars-road, and Section 2 connects it with 
these tramways. The Bill is to authorise the 
removal of what are called erections at the north 
end of Bridge-street and at the south end of 
Farringdon-street, and if so directed the promoters 
are to re-erect the same in such positions as the 
Commissioners of Sewers shall direct. 

The North London Company’s Bill is to authorise 
the abandonment of part of the works sanctioned 
by the North London Suburban Tramways Order 
1879, and to provide for the release of the propor- 
tionate part of the deposit fund representing the 
lines to be abandoned. The short title of the 
notice indicates reduction of capital as one of 
the matters to be provided for in the Bill, but we 
do not find any mention of it in the body of the 
notice. 

The North Metropolitan Company’s Bill is to 
include five tramways, four of which are accom- 
panied by infants adding an initial to the parent 
number. land 1a begin at the east end of Theo- 
balds-road, pass along that road and Clerkenwell- 
road, across Goswell-road, into and terminate in 
Old-street ; 2 and 2a are from the company’s 
tramways in Great Eastern-street into High-street, 
Shoreditch, and the line is continued by the next 
section along Commercial-street to another junction 
with existing tramways; 4 and 4a begin in High- 
street, Shoreditch, by a junction with the present 

* See also pp. 15, 27, and 02 ante, 
587, and 613 of our last volume. 
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lines and pass along Jethnal Green- nondl ‘to another 
junction in Cambridge-road ; ; and No. 5 isa passing 
place in Goswell-road. 

The North-West Metropolitan Bill is to in- 
corporate a company for the purpose of construct- 
ing twenty-four new tramways, which are somehow 
or other in the parishes of Hammersmith, Ken- 
sington, Hampstead, Chelsea, Marylebone, Pad- 
dington, Hendon, and Willesden, but the works 
seem contined almost exclusively to Harrow-road 
and Edgware-road ; they commence near Harlesden 
Green, pass along Howley -place, Park-place, Edg- 
ware-road, W illesden- lane, Manor Park-road, de- 
viating en route into Howley -place, Park- place, 
Willesden-lane, and Manor Park-road, and _ ulti- 
mately terminate in the Harrow-road, near the 
bridge over the Midland and South-Western June- 
tion Railway. The sections seem to be ingeni- 


to consents, which is a matter we have often 
wondered tramway engineers have not directed 
more attention to. 

Other parties are applying to Parliament for 
incorporation under the title of North-Western 
Metropolitan Tramways Company, which it will 
be observed differs only from the last as regards 
title by three letters. These lines are to consist of 
four sections, beginning in Westbourne-terrace, 
opposite Holy Trinity Church, continuing over 
Westbourne Bridge, along Harrow-road, including 
Harlesden Green, and terminating at a point in 
Old Harrow-road, near a public-house called (as 
the notice puts it) the White Horse at Willesden. 

The East London Tramways Bill is to incorporate 
a company and authorise sixty separate works, 
which commence in Great Eastern-street, Shore- 
ditch, at its junction with Old-street, follow the 
route of Great Eastern-street, High-street, Bethnal 
Green-road, Commercial- -street, crossing the North 
Metropolitan tramways in two places, Leman-street, 
Dock-street, Commercial-road, West India Dock- 
road, Garford-street, Bridge-road, West Ferry- 
road, Manchester-road, East Ferry-road, New-road, 
Preston’s-road, Millwall, and terminate in the latter 
near Bedford-street. 

Lea Bridge, Leyton, and Walthamstow Company 
apply by Bill for three new lines, the first of which 
is to begin in the Broadway, Stratford, pass over 
Angel Bridge, and end in Leyton. No. 2 continues 
the line along Leyton-road, Chobham-road, Major- 


road, Leyton High-road, Low Leyton, Leyton- 
street, High-street, Leyton, and Hoe-street, and 


terminates at Hoe-street Station of the Great 
Eastern Company ; and No. 3 is from an authorised 
line of the company in Epping Loop-road along a 
road leading from Forest Rise to the Eagle public 
house at Snaresbrook or to a point near that public 
house. 

The notice for Hampstead Heath Tramway Bill, 
if it contains all that a notice for a tramway Bill 
need contain, is a gem in the way of brevity. 
The tramway is to be wholly in the parish of St. 
John, Hampstead, commences in a field near the 
Finchley-road Station of the North London Rail- 
way, and terminating in another field, but what 
streets, roads, or other route it is to traverse 
between the starting-point and termination, is not 
divulged in the notice. 

Haverstock Hill and Hampstead application is 
likewise for a Bill ; the tramway first described is 
from the point of junction of Chalk Farm-road 
with Crogsland-road, passing thence in a north- 
westerly direction along Haverstock Hill, Rosslyn- 
street, and High-street, Hampstead, to @ point in 
the latter near its junction with Church-lane. The 
second tramway was to have continued the other 
along High-street and Heath-street, on to the heath 
to a point near Jack Straw’s Castle Hotel, but in 
deference to the views of the residents at Hamp- 
stead, as we understand, this portion has been 
abandoned. We observe that this line is proposed 
to be worked by (among others) Hallidie’s system 
of cable tramways. 

The Highgate Hill extension and Archway-road 
provisional order is to enable the Steep Grade 
Tramways and Works Company (Limited) to extend 
the tramway authorised last session by two addi- 
tions, the first being in a north-westerly direction 
from the present termination opposite Southwood- 
lane, passing thence along High-street, Hornsey, 
and North-hill, and terminating near the junction 
of the latter with Archway-road. The second 
seems to be a sort of loop line from the point of 
termination of the first to where the authorised line 





begins opposite the Archway Tavern at the foot of 


ously divided into parishes, probably with a view | 





Highgate Hill. This line is proposed to be worked 
by (among other methods) Hallidie’s system of 
cable tramways. 

The Euston and Marylebone-road proposal is by 
provisional order, and in three sections beginning 
in the Euston-road, near the south-west corner of 
St. Pancras-road, passing along Euston-road and 
Marylebone-road, and terminating in the latter 
about 44 yards east of the centre of the Edgware- 
road. 

The works included in the Edgware and Uxbridge- 
roads provisional order begin in the Edgware- 
road, opposite the Brondesbury-road Railway 
Station, and proceed along that road to its junction 
with Uxbridge-road, where the first section termi- 
nates. The second portion, by some engineering 
freak, commences opposite Holland-road, Hammer- 
smith, continues along the Uxbridge-road towards 
London, and joins the first section at its termina- 
tion. The promoters of these tramways pin their 
faith entirely to Hallidie’s patent wire-rope system 
of working, and the order provides for no alter- 
native in case of failure. 

The West Metropolitan Company apply for a 
Bill enabling them to construct fourteen new tram- 
ways, commencing at their existing terminus in 
Uxbridge-road, passing thence as regards thirteen 
sections eastward and southward respectively along 
and from that road, High-street, Notting Hill, 
Shepherd’s Bush-green, Goldhawk-road, Shepherd's 
Bush-road, Brook Green, Brook Green-road, Broad- 
way, Hammersmith, Beadon-road, King-street 
West, Hammersmith-road, Kensington-road, Rus- 
sell-road, North End-road, Walham Green, Jerdan- 
place, Fulham-road, Melmoth-place, Stamford- 
road, King’s-road, Beaufort-street, Chelsea Embank- 
ment, Cheyne-walk, Grosvenor-road, Westmore- 

land-street, a street, Gloucester-street, Chur- 
ton-street, Vauxhall Bridge-road, Queen’s-road, 
West Queen’s-road, Pimlico-road, and Buckingham 
Palace-road ; and the fourteenth section affects 
Kew-road and George-street, Richmond. 

The South London Company’s contribution to 
the list of Private Bills next session is to add eighty- 
eight more tramways to what they have already on 
hand, and the description of the proposed works 
alone fills eight columns of the London Gazette. 
They are to begin in North-street, Wandsworth, 
and by means of Cedar’s-road reach Clapham Com- 
mon and Balham Hill; another part starts in Lam- 
beth Palace-road, and after meandering about 
through eighteen sections in the intermediate loca- 
lity lands us in the Waterloo-road. No 3d is in 
Battersea Park-road, and opens a series of works 
there and in Victoria Park-road and Nine Elms- 
lane, terminating at Section 40; then we are 
transported to Upper Richmond-road, which carries 
us on to No. 56. No. 57 comes back to the Wands- 
worth, Clapham, and Battersea neighbourhood, 
where we sojourn up to No. 80; when we wake up 
again we are at Stangate, Lambeth, and the Victoria 
Embankment, from which we are wafted to Putney, 
and end by dropping the whole affair at the termi- 
nation of the 88th section in the High-street of that 
sometimes popular little town. 

The London Southern Extensions Bill is to 
sanction twenty-one new sections of works which are 
to range from the Broadway, Lower Tooting, along 
High- -street, Tooting, Balham-road, Balham Hill, and 
Balham Hill-road on ‘Clapham Common, toa junction 
with existing lines; they then pass along Clapham 
Park-road, Acre-lane, York-terrace, Bedford-road, 
Lytham-road, Brixton Rise, Brixton Hill, Streatham 
Hill, London-road, leading to Croydon, Streatham 
Common, Loat’s-road, King’s-road, _Atkin’s- road, 
Streatham-place, Christchureh- road, Norwood-road, 
Cemetery-road, Rossendale-road, Paget- road, Clive- 
road, Hamilton- road, Gipsy House- “road, Dulwich 
Wood Park, Cryst al Palace- place, Lower Sloane- 
street, W hite Lion- street, Bridge-road, Grosvenor- 
road, Newington Butts, Lower Kennington-lane, 
crossing the London Tramways, Camberwell- road, 
and ultimately end at Camberwell Green by a 
junction with the rails of the London Tramways 
Company. 

The Southwark and Deptford Company apply by 
Bill for five new tramways, which are to be from 
the termination of the existing lines in Tooley- 
street, affect that street, Jamaica-road, St. James’s- 
road, Old Kent-road, Peckham Park-road, Hill- 
street, High-street, Peckham, Evelyn-street, Creek- 
road, Creek Br idge, Bridge- street, and Church- 
street, Greenwich, and end in the latter opposite 
the north side of Nelson-street. The Bill is to 


include special provisions as to alterations of exist- 
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ing streets and roads, and is to authorise the com- 
pany to purchase or take on lease the undertaking 
of the Peckham and East Dulwich Tramways Com- 
pany. 

The provisional order applied for under the 
title of ‘‘ Woolwich and South-East London Tram- 
ways’ is to authorise two sections of works ; the 
first beginning at the terminus of the existing tram- 
way in Powis-street, Woolwich, passing along that 
street and Edward-street, and terminating by a 
junction with an existing line in High-street ; the 
second is to join two existing lines in Beresford- 
square. 

The Peckham and East Dulwich Company pro- 
mote a Bill for five extensions commencing in Lynd- 
hurst-road, Peckham, passing south along that road, 
Chadwick-road, Victoria-road, Bellenden-road, 
Choumert-road, Atwell-road, Crowley-road, Bra- 
yard-road, Kirkwood-road, Kimberley-road, Evelina- 
road, Hollydale-road, Maxted-road, Notbrook- 
street, Adys-road, Ondine-road, Champion Hill- 
road, and terminating in Lordship-lane by a junc- 
tion with the tramways authorised by the Peckham 
and East Dulwich Act, 1882. The reflection most 
likely to arise in the mind of a person acquainted 
with the above district on reading this notice is 
that it must emanate from a working man’s associa- 
tion of some sort, for if ever a tramway could be 


devised for the express purpose of setting a tolerable | 


percentage of that exemplary class down at their 
own doors, some of these extensions must come 
pretty near to it. 

We used to wonder who it could be that did 
it and what possible object could be attained by 
advertising annually a Lewisham and Peckham- 
road Bill and proceeding no further with it, but 
last year that project culminated in an Act of Par- 
liament. If such a result can always be insyred 
by perseverance in spite of obstacles, the conten 
of the South-East Metropolitan (New Cross, Lewis- 
ham, and district) Tramways Bill certainly deserve 
a similar reward, for to our knowledge the lamp- 
posts of Lewisham have for several years been 
adorned or otherwise by notices for that Bill with- 
out further effect. The process has been repeated 
this year and the works proposed to be executed 
are in six sections, commencing by a junction with 
the London company’s lines at Greenwich passing 
along South-street, Greenwich, Lewisham High- 
road, High-street, Lewisham, Loampit Vale, Broad- 
way, Southend-road, Loampit Hill, and Lewisham 
High-road, and terminating by a junction with the 
existing tramways in New Cross-road. 

The Bill under the title of ‘‘Croydon Tram- 
ways Company and Norwood District Tramways 
Company” is to authorise the amalgamation of 
those two bodies and to empower the united com- 
pany to construct twenty-three tramways which 
are to traverse roads and streets in the parishes of 
Croydon, Coulsdon, Streatham, and the hamlet of 
Penge, but principally in Croydon. The works 
begin by a junction with the authorised lines in 
Brighton-road, and No. 23 terminates in White- 
horse-road, but how they twine about, form con- 
nexions with existing and authorised tramways, 
present single and double lines and narrow places, 
and make interjunctions among themselves, together 
with the other merits of the scheme, occupies twelve 
columns of the Gazette in description, and cannot 
be more fully referred to here. 

Kingston and Surbiton Tramways Bill is to in- 
corporate a company and authorise eight tramways, 
which begin in Kingston-upon-Thames, near the 
Kingston Station Hotel, form several interjunc- 
tions, and make up a route including Fyfe-street, 
Clarence - street, Church- street, Market - place, 
Clattern-place, High-street, Queen’s-road, Surbiton- 
road, Maple-road, Claremont-road, Portsmouth- 
road, Brighton-road, Victoria-road, Ewell-road, 
the South-Western Railway Bridge in Kingston 
parish, High-street, Thames Ditton, and London- 
street, Kingston, the object of the project being, 
as we understand, to provide a convenient and cheap 
means of transit between two railway stations. 

The Brentford and Isleworth Bill isa voluminous 
affair of which we have only space enough to say 
that it includes fifteen separate sections of tram- 
ways, three roads and widenings, is to confer some 
powers as to selling, leasing, demising or granting 
the use of any of their works, buildings, lands, or 
property, to any other company or persons for such 
purposes and considerations as the company may 
think fit, or may be prescribed by the Bill; is to 
authorise agreements with Brentford Local Board 
with respect to the construction of all or any of the 


works of the company, and to extend the time for 
completion of works already authorised. 

Theremaining applications under this head, either 
by Bill or provisional order, affect the following 
towns and districts which we place alphabetically, 
viz., Aldershot and Farnborough, Birmingham and 
Western District, Birmingham (North), Birmingham 
(South), Bradford Corporation, Colchester, Dudley, 
Sedgeley, and Wolverhampton, Dudley, Oldhill, 
Cradley Heath, and Stourbridge, Edgbaston and 
Harbourne, Halifax and districts, Hartlepool (two), 
Kingston, Fratton, and Southsea, Leigh, Ather- 
ston, and Tyldesley, Liverpool Corporation exten- 
sions, Macclesfield, North Staffordshire, North 
Wales, Nottingham, Norwich, Oldham, Ashton- 
under-Lyne, Hyde and district, Oxford, Ports- 
mouth-street, Portsmouth (Borough of), Rhyl 
Voryd and Plastirion, South Shields Corporation, 
Shipley Local Government district extensions, 
Southend-on-Sea and district, South Staffordshire 
and Birmingham district steam extensions, Spen 
Valley, Dewsbury and district, Skegness Chapel, St. 
Leonards and Alford, St. Helens and district, 
Warrington, Wakefield, Wolverton and Stoney 
Stratford, Yarmouth and Gorleston extensions, and 
Yarmouth (Great) extensions. 











NOTES. 
THE Cork EXHIBITION. 

In order to stimulate the improvement and 
| growth of Irish industry, an Exhibition of Arts, 
| Products, Manufactures, and Machinery, under the 
| presidency of the Earl of Bandon, is to be opened 
| in Cork in the first week of July. It will comprise 
(1) manufactured goods and raw material produced 
| inIreland; (2) similar articles from other countries 

that may tend to the improvement of existing or to 
| the development of new industries in Ireland; (3) 
| machinery suitable for Irish industries; (4) paintings 
‘and sculpture, objects of art, &c.; (5) agricultural 
| products and machinery; and (6) fishery appliances. 
| There will be no charge to exhibitors for space, and 
| the attraction of the Exhibition will be increased 
| by cattle and flower shows, regattas, &c., held con- 
currently with it. 


Tue Institution oF Crvit ENGINEERS. 

The Council of the Institution of Civil Engineers 
have made arrangements for the delivery, during 
the present session, of a series of six lectures on the 
application of electricity. The first of these lectures 
will be given on Thursday, February 15, by Mr. 


the second on March 1, ‘‘On Telephones,” by Sir 
Frederick Bramwell ; the third on March 15, ‘‘ On 
the Electrical Transmission and Storage of Power,” 
by Dr. C. W. Siemens ; the fourth on April 5, ‘‘On 
Some Points in Electric Lighting,” by Dr. J. 
Hopkinson ; the fifth on April 19, ‘‘ On Electricity 


Abel; and the sixth on May 3, ‘‘On Electrical 
Units of Measurement,” by Sir W. Thomson. It is 
needless to point out that the eminence of these 
various lecturers is a guarantee that the lectures 
will be of high interest and value, especially at the 
present time. We congratulate the Institution on 
the new extension of its usefulness, and trust that 
it may be continued and developed in the future. 


LecturEs ON ELECTRICITY. 
Besides those just mentioned, there are a 
its applications ‘‘ on the cards.” At the Society 
of Arts Professor George Forbes will deliver 
a lecture on the ‘ Electrical Transmission of 
Power,” and Dr. James Dobbie and Mr. John 
Hutchison will explain their process for bleaching 
and printing by means of elcctrolysis. At the 
Physical Society on Saturday next (27th January) 
Professor G. C. Foster will read a paper on the 
‘“¢ Absolute Measurement of Electrical Resistance,” 
a subject which is just now occupying the attention 
of many continental electricians. Professor W. G. 
Adams has arranged a series of lectures on elec- 
tricity to be delivered at King’s College between 
now and Easter. - While upon this subject we may 
also state that Professor D. E. Hughes will shortly 
bring his recent researches into the nature of mag- 
netism before the Society of Telegraph Engineers 
and of Electricians. We may confidently expect 
that Professor Hughes will throw new light on this 
important subject. 
THe Panama CANAL. 

The San Francisco Bulletin has published an 

account of the preparations made by MM. Huerne, 





Haven, and Co. for carrying out their contract for 
the excavation of the canal from Colon to Gatun. 
They ordered a large dredger from the Golden 
State Iron Works, San Francisco, which has been 
delivered, and was to be at work last month. Two 
similar ones are ordered, at a cost of 30,0001. for the 
three. They are capable of excavating 15,000 cubic 
yards per day. The machinery is sent by land to Port 
Richmond on the Delaware, where the barges are 
constructed upon which these dredgers are to be 
mounted, and where they are to be towed to Colon 
by the steamer of the same name. A canal from 
Colon to Gatun will first be excavated to a depth of 
8 ft., with a width of 100 ft. ; this will at once give 
water communication for barges and small vessels, 
and allow the dredgers to work. A large wooden 
beam passing through the bottom of the barge, and 
driven into the bed of the canal, formsa pivot upon 
which the dredger can swing, and is withdrawn 
when it is desired to move on. In this manner the 
additional 65 ft. of breadth and 22 ft. of depth will 
be excavated in (it is expected) a year and a half. 
THE TELEPHONE Case. 

The appeal of the defendants in the case of the 
United Telephone Company v. Harrison, Cox- Walker 
and Co., came on for hearing on Wednesday last, in 
the Court of Appeal, before the Master of the Rolls 
and Lords Justices Lindley and Bowen. We under- 
stand that the appeal of the plaintiffs in regard to 
that portion of Mr. Justice Fry’s judgment which 
pronounced the Edison patent invalid, has been 
abandoned ; the United Telephone Company having 
preferred to amend the specification by disclaimer, 
and thus render the patent for the future valid. 





W. H. Preece, ‘‘ On the Progress of Telegraphy ;’ | 


Applied to Explosive Purposes,” by Professor F. A. | 


considerable number of lectures on electricity and | 


A novel point has been raised on the appeal which 
| was not fully taken in the court below, viz., that 
{in Bell’s receiver, as illustrated in his specification, 
| the attachment of the steel diaphragm or tympan 
| to the rest of the instrument is of such a character 
|as to permit ‘‘reed” vibrations. The defendants’ 
|contention on this point seems to be not that the 
| nature of the sound vibrations of the armature 
| either in this instrument or in the Reis anticipation, 
is of a reed character, but that the sound vibrations 
are of a ‘‘tympanic” or molecular character, inde- 
pendently of any special mode of attachment. Pos- 
sibly this contention as to the meaning of Fig. 19 
of Bell’s specification, may postpone for some time 
longer the decision of this appeal, as the Lords 
Justices have intimated that they may require to 
send back the case for evidence to be given by 
/experts as to the true intent of this illustration. 
The appeal stands adjourned to to-day (Friday), 
when the defendants’ arguments will be continued. 
FRENCH INVENTIONS. 

The assertion that the British nation is no longer 
the leader in the scientific and industrial progress 
of the world has been so often reiterated that its 
familiarity has caused many to receive it as a truth, 
just as they would accept a proverb or atext of 
But it will come as a surprise to all to 





| 


| Scripture. 
| learn that, instead of having lost our place at the 
| head of the race, as some imagine, we were really 
|never in it. Yet so it appears, for from a paragraph 
jin the Journal des Usines a Gaz, January 5, 1883, 
| it appears that the French gas-managers are sub- 
| scribing for a statue to Philiepp Lebon, as the 


“inventor of gas-lighting.” Further, within the 
| past two years the French have also inaugurated 
statues to Fréderic Sauvage, as the ‘‘inventor of the 
screw-propeller,” and to the Marquis Claude de 
Jouffroy as the ‘inventor of steam-navigation,” 
and it now seems that the air-brake for railway 
trains is due to a Frenchman, one Martin, who 
has just been awarded a prize by the Société 
dEncouragement of Paris as the inventor of that 
appliance. The frontispiece to vol. ii. of Perdonnet’s 
work on railways, is a portrait of Mare Seguin, who 
is dubbed the ‘‘inventor of the high-speed 
locomotive.” Some five or six years ago a T'imes 
telegram, printed in leaded type, announced the 
death of a Frenchman who claimed to be the 
inventor of the diving-dress (Scaphandre), but the 
next day a letter from Mr. A. Siebe was inserted 
stating that h's father had used the diving-dress, we 
believe, before the birth of the French claimant to 
the honour of its invention. If we, as a nation, 
took more pleasure in honouring our inventors and 
less in self-depreciation, the origin of these 
discoveries would have been settled years ago. 

Tue Society or TELEGRAPH ENGINEERS. 

At the last meeting of the Society of Telegraph 
Engineers and of Electricians, Mr. Willoughby 
Smith was inaugurated as the new President for 
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the year, and delivered the usual address on such | to the crown of the inner lift are brackets carrying 
rollers that run in the guides on the inside faces of 
the columns. 
shows that the explosion did not proceed from a 


an occasion. Before doing so, however, a vote of | 
condolence with the widow and family of the late | 
Mr. C. V. Walker, F.R.S., past-president of the | 
society was proposed by Sir C. Bright, who in a| 
few well-chosen words recalled the times in which | 
he had been in Mr. Walker’s company, and the | 
salient virtues of the man. Mr. Smith’s address | 
was a general review of the past and present con- | 
dition of electrical science ; but he also incorporated | 
some recent experiments of his own on the screen- | 
ing or anti-induction effect of metal plates interposed | 
between a primary spiral of wire traversed by an 
intermittent current, and a secondary spiral con- 
nected in circuit with an astatic galvanometer. 
Different metals, as might have been expected, have 
different quenching powers over the inductive action ; 
but what is not so generally known is that this 
quenching power is different for the same metal, with 
different rates of intermittance of the primary current. 
The greater number of intermittences per second 
the greater the percentage of induction cut-off by | 
the metal screen. Mr. Smith showed curves for 
different rates of make and break which gave the 
corresponding percentage of inductive action cut off 
by the plate. The curve for copper rises gradually 
until the number of intermittences per minute is 
1200, and then becomes almost level up to 2000 
intermittences per second. This corresponds to 98 
per cent. of induction quenched. Atthisratezinc cuts 
off 90, tin 65, iron 65, and lead 25 per cent. All these 
metals, with the exception of iron, cut off less at | 
lower rates of intermittence of the primary current. | 
Iron is rather an anomaly, for from 600 to 2000 in- | 
termittences per minute its quenching power is 
constant, and the curve becomesalevel line. Lead 
behaves in a similar fashion after 700 intermittences 
per minute have been attained. These facts of 
Mr. Smith will no doubt have their useful applica- 
cations by-and-by. Another remark of Mr. Smith’s 
was to the effect that after considering all the pros 
and cons of the case, the length of time which has 
elapsed since the first announcement of the dis- 
covery and the silence preserved on the subject, he 
was led to the conclusion that the famous Faure 
accumulator had not realised the early expectations 
formed of it. This opinion is shared by many 
electricians, but it should not be forgotten that the 
Faure people were only prudent to say nothing 
about their apparatus until as many of the defects 
of the original forms were remedied as possible. 
The public have now, however, an opportunity of 
judging for themselves. as the battery is at last in 
the market. 








EXxpLosion AT THE Giascow Gas Works. 

Last Saturday night a violent explosion took 
place at the Tradeston Gas Works of the Glasgow 
Corporation, resulting in the complete destruction 
of one of the gas-holders, and in considerable 
dimage to the surrounding property. The holder at 
which the explosion took place is situated at some 
distance from the works proper, from which it is 
separated by a double line of railway, an embank- 
ment, and a public thoroughfare. It is of the 
telescopic type, and is worked in two lifts, the 
diameter of the outer and lower being 160 ft., and 
of the inner 157 ft. 8 in., and the depth of each 
30 ft. The cubic capacity is 1,206,000 cubic feet, 
of which about 400,000 to 450,000 feet was occupied 
by gas at the time of the disaster. The holder had 
been working regularly and satisfactorily, when it 
was suddenly observed to shake and sink down 
with a rumbling noise, while at the same time the 
gas ignited and burst forth in an enormous flame. 
The main fire did not last long, but a number of 
smaller flames, ten or a dozen in all, that were 
emitted from holes in the crown, continued to burn 
until eight o’clock in the following morning, when 
the supply of gas was exhausted. The holder was 
supported by sixteen columns, each 65 ft. 1} in. 
high, mounted upon pedestals 7 ft. high and 
5 ft. 6 in. square. Above the pedestals the columns 
were 3 ft. in diameter and 1} in. thick, while for 
some distance below the capitals they were 
2 ft 6 in. in diameter and 1 in. thick. Within 
each column there was suspended a _counter- 
balance weight, while on its inner face there was 
a channel iron guide. The outside lift of the 
holder, had a ‘‘ grip” or lute forming its upper 
edge, made of channel iron 9 in. x3 in. x 7. 
The sides of the grip were 1 ft. 3in. deep by ,}, in. 
thick. The inside lift had a grip formed of channel- 
iron of the same dimensions as the outer one. 


away quite harmlessly until the whole was con- 





Bolted to the top of the grip of the outer lift and 





i also been inaugurated. 





A careful examination of the remains 


mixture of gas and air, but was external to the 
holder. As soon as it took place the gas escaped 
through the rents that were produced, and burned 


sumed. As the inner lift fell down an extensive 
portion of the sheets forming its walls became 
doubled up, the torn portion lying external to both 
lifts and immediately in front of one of the columns 
to the south-west. Directly opposite the same 
column the grip of the outer lift has been driven 
downwards and distorted, and the guide bracket 
has disappeared, while one or two of the suspending 
chains in the same neighbourhood have been shot 
away. Further, the holes in the crown of the 
holder have evidently been formed from the inside, 
and their directions are radial to the spot marked 
by the external damage. All the facts appear to 
point to the conclusion that a charge of dynamite 
was exploded on the surface of the bracket, the first 
evident result being the immense gash in the wall 
of the inner lift of the holder from which radiating 
pellets of iron were driven through the crown. If 
this hypothesis be correct an internal examination 
of the ruins should discover the marks of many 
other pieces that were not projected with sufticient 
force to pierce their way through the plate. The 
opinion that the damage was caused by an explosion 
of dynamite has been confirmed by Mr. Hawksley, 
who arrived in Glasgow on Tuesday, and after a| 
careful investigation came to the conclusion that | 
there had been no explosion of gas, but that the | 
damage had been wrought by dynamite or nitro- 
glycerine. Colonel Majendie has also made an in- 
spection on behalf of the Crown, but his report has 
not yet been issued. 
NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 18th. 

Tue American iron trade is in a ferment of excite- 
ment over the probable reduction of tariff duties, and 
representatives of the interests are at Washington 
endeavouring to prevent the whole reduction from 
going into effect. The Senate Finance Committee, not 
content with the heavy reductions suggested by the 
Tariff Commission, made recommendations for still 
further reductions, and this action has aroused the 
iron men to the necessity of the immediate and urgent 
action which is now being made. The pig iron manu- 
facturers have organised in New York and Pittsburgh. 
At a meeting held in Pittsburgh yesterday 106 furnaces 
were represented producing over 1,000,000 tons. An 
organisation was perfected, and it is intended to make 
it national in its scope and character. A delegation 
was appointed to rush to Washington to protest 
against the severe reductions, and to endeavour to 
secure a reduction from 7 dols. to 6.72 dols. only, and 
not to 6 dols., as proposed in the Senate Bill. The 
entire trade is concerned at the present situation, and 
in consequence buyers are waiting for the outcome 
of the present agitation. Foundry iron has weakened 
to 25 dols. for standard brands, 23 dols. for No. 2, and 
20 dols. to 21 dols. for forge irons. Special brands in 
all cases are selling in a slow way a little higher. 
Merchant bar is weak at 2.30 to 2.40. Pittsburgh 
selling price 2.20 to 2.25. Western markets are dull. 
Nails are selling at 3.30 dols. to 3.40 dols. Steel rails 
39 dols. to 41 dols. Railroad builders are holding off 
until they can see through the present effort to reduce 
duties. A quiet reduction of wages is going on all 
around. The Baltimore commercial interests are taking 
steps to hold a centennial cotton exposition in 1884. 
A national exposition will be held in Louisville next 
year, 250,000 dols. having been raised for that pur- 
pose. The outlook for all railroad building in the 
United States at this time is not as bright as usual, but 
it is believed to be due to a desire to avoid invest- 
ments in roads that might possibly prove unprofitable. 
Until the congressional legislation is disposed of 
nothing definite can be stated either to the American 
iron trade or to the inauguration of new enterprises 
in railway construction. Vanderbilt is preparing to 
construct about 300 miles of railways in Pennsylvania 
to develop the coal, ore, and oil regions; and it is 
announced to-day that the Pennsylvania Company 
will build a parallel road in the coal region in order to 
protect their traffic. The Vanderbilt programme con- 
templates the purchase of extensive areas of coal lands 
for the purpose of mining and shipping coal. Large 
purchases of coal lands are being made by New York 
capitalists in several of the principal coaltields of the 
country. 








Winnirec-—Winnipeg, the capital of Manitoba, is now 
lighted by the electric light. The street car system has 


FOREIGN TECHNICAL LITERATURE. 
Tue National Carbuilder (New York), for January, 
contains an interesting paper by Frank C. Smith, on 


‘‘Early American Locomotives and Railroads.” It 
commences with the first line constructed, which was 
laid down in 1826, at Quincey, Mass. ; and gives draw- 
ings of the various types of engines constructed in the 
States from that date to 1857. 





Remarking upon the falling off of the shipments of 
coal from Gijon La Gaceta Industrial (Madrid, 
January 10) points out that this does not necessarily 
mean that the trade has at all decreased. It is due to 
the rapidly growing local demand, which absorbs 
yearly larger and larger quantities, and to the want 
of shipping facilities. Thus, although the exports of 
1882 only reached 106,000 tons against 119,000 tons in 
1881, and 132,000 in 1880, the probability is that the 
total output is as large as ever. 





Le Génie Civil (Paris, January 15) quotes from the 
Leipziger Tagblatt the following details with regard to 
the exports of German rails. 1270 tons were exported 
in the year 1860, after which the quantity fluctuated, 
6780 tons being the most in any one year; until from 
4300 tons in 1867, the foreign demand suddenly rose 
to 28,600 tons in 1868. With slight fluctuations a 
steady increase was maintained, until, in 1881, 350,706 
tons were purchased for foreign use. It is estimated 
that in 1882 a still larger quantity was exported, 
chiefly to South America, the United States, Holland, 
Spain, Belgium, and India. 


The Railway Age (Chicago, December 28) publishes 
an abstract of a paper read by Henry D. Blunden at 


| a meeting of the Society of Civil Engineers, ‘‘ On the 


Care and Maintenance of Bridges.” The author ob- 
served that whilst much care and attention had been 
devoted to the question of their design and construc- 
tion—little or no importance seemed to be attached to 
their maintenance after completion. As a matter of 
fact, he said, the actual inspection was generally left 
to men who knew little or nothing of their construction. 
Mr. Blunden particularly insisted upon constant in- 
spection and frequent reports to the chief engineer. 
Numerous causes of excessive wear were mentioned, 
and it was pointed out that these would not be dis- 
covered by men of the class usually employed as in- 
spectors. 

The Zeitung des Vereins Deutscher Eisenbahn-Ver- 
waltungen (Berlin, Jan. 12) has received from its 
Russian correspondent the following details of the 
working of the Trans-Caucasian railway during the 
first half of 1882. This line, which is under the control 
of the Minister of War, carried the following Govern- 
ment traffic, of course without payment: 6786 men, 
1135 tons of munitions of war, 12.535 tons of military 
and other stores, 586 horses, 109 transport, &c., 
wagons, and 13 head of cattle. The ordinary paid 
traffic for the same period amounted to 7748 passengers, 
with about 19 tons of baggage, 4 vehicles, 38 horses, 
2659 head of cattle, and 1818 tons of ordinary goods. 
The total receipts (including £732 received for con- 
veyance of mails) amounted to £3900. The writer 
remarks that there can be no question as to the 
working expenses exceeding the receipts by at least 
five times their amount. 





From the American Manufacturer (Pittsburgh, 
December 29) it appears that petroleum is hardly 
likely to come into use as a blast-furnace fuel. 
Mr. E. W. Shippen, of Meadville, Pa., has com- 
municated to the United States Association of Char- 
coal Iron Workers the results of a number of experi- 
ments which he made with it. Various quantities of oil 
were introduced into the furnace, the blast engine being 
varied from 40 to 180 strokes per minute, but in each 
case the same result was obtained. As soon as the oil 
spray was driven into the furnace the white-hot 


‘charcoal inside was immediately turned black, as 


though water had been thrown upon it ; and the gas, 
which, when the wood was burning, came out with a 
bright flame, was turned into a dark red flame, with 
a black smoke. The result was, that although the ore 
could be melted by this means, it could not be raised 
to a sufficiently high temperature to separate the iron 
from the slag. The opinion of Mr. Shippen, and a 
number of gentlemen who were present at the ex- 
periment, is that the use of petroleum would soon 
chill down a furnace. 


The Overland Summary (Calcutta, December 26) 
states that the Government of the Corea (over which 
peninsula China has now assumed an active protec- 
torate) is making large purchases of war material 
under the direction of the Chinese Government. It 
has bought 12.000 Mauser rifles and ordered jour 
torpedo boats from Germany. Orders have already 
heen given for 1000 Winchester 17-repeating rifles and 
17,000,000 Winchester cartridges, and. it is expected 





that Li Hung-Chang (Chinese ambassador) will dupli- 
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cate the order. These warlike preparations seem to be 
intended for purposes of defence against the south- 
ward advance of Russia. 

The same paper mentions that the line of railway up 
to the Akoch side of the Indus has now been com- 
pleted, and is ready for use. On the other side the 
tunnel under the hill of Rajah Hoir has been bored 
through and will soon be finished, while the bridge 
across the Indus is being rapidly proceeded with ; so 
that it is hoped that trains will run to Peshawur with- 
out a break by May Ist, 1883. 

According to the Bulletin du Comité des Forges de 
France (November, 1882), Austro-Hungary produced 
in 1881, 8,961,498 tons of lignite, the average value of 
which was 3s. Sd. per ton, and 6,543,315 tons of coal, 
with an average value of 6s. 9d. per ton. Bohemia 
supplied the greater portion of this ; her output of the 
former being 6,450,996 tons, or nearly three-quarters 
of the whole, and 3,417,632 tons of the latter, or more 
than half the production of the empire. The number 
of workmen employed in getting the lignite was 29,083, 
working in 352 mines. The coal was obtained by 
37,113 workmen employed in 365 colleries. The output 
of iron ore was 718,963 tons, more than two-thirds of 
which was raised in Styria. The average value was 
6s. per ton on the spot. Out of 241 mines, only 77 were 
in work, and those employed 4510 men. The pig iron, 


which amounted to 379,639 tons, was produced in | 
60 works, possessing 79 furnaces ; 53 works, with 76 | 


furnaces, were standing; $105 workmen were em- 


ployed, and worked on an average 43 weeks during | 


the year. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
rather firmer last Thursday, and a recovery in prices, to 
the extent of 3d. per ton, was secured. Transactions were 
reportedon forenoon ‘Change at from 48s. 2d. to 48s. 3d. 
cash, also at 48s. 54d. and 48s. 6d. one month, the close 
being buyers at 48s. 24d. cash and 48s. 5$d. one month, 
and sellers near. Business was done in the afternoon at 
from 48s. 24d. up to 48s. 4d. cash, also at 48s. 6d. to 
48s. 7d. one month, and at the close of the market there 
were buyers offering 48s. 3}d. and 48s. 7d. cash and one 
month respectively, with sellers near. Friday’s market 
opened firm, but became weak towards the close, and 
fully more than the early gain was lost. On the week, 
however, there was a recovery of 3d. per ton. In the 
morning business was done at from 48s. 4d. up to 48s. 5d., 
and subsequently down to 48s. 3d. cash, and there were 
buyers at the close offering 48s. 34d. cash and 48s. 64d. 
one month with sellers near. ] 
in the afternoon, with a moderate amount of business 
transacted at 48s. 3d. and 48s. 34d. cash, also at 
48s. 6d. and 48s, 63d. one month, with buyers at the 
close of the market at 48s. 3d. cash and 48s. 64d. 
one month, and sellers asking 1d. per ton higher. 
There was a somewhat quieter market on Monday, 
and prices closed at about $d. per ton under those of 
Friday. Transactions took place during the forenoon at 
48s. 3d. and 48s. 34d., and afterwards down to 48s. 2d. 
cash, and there were buyers at the close offering 48s. 2d. 
eash and 48s. 5d. one month, and sellers near. In the 
afternoon the quotations were 48s. 2d. and 48s. 3d. cash, 
the market closing with sellers asking 48s. 3d. cash and 
48s. 64d. one month, and buyers offering 4d. per ton less. 
The market was again flat and dull yesterday, and prices 
gave way to the extent of 14d. per ton. On forenoon 
*Change some transactions were reported at 48s. 3d. down 
to 48s. 2d. cash, and at the close there were buyers offer- 
ing 48s. 2d. cash and 48s. 5d. one month, with sellers 
near. Some business was reported in the afternoon at 
from 48s. 2d. down to 48s. 1d. cash, and the market closed 
with buyers offering 48s. 14d. cash, and sellers wanting 
3d. per ton higher. A still lower range of prices has been 
reached to-day. Business was done during the forenoon 
at 48s. 34d. to 48s. 24d. one month, also at 48s. down to 
47s. 10d. cash, the close being sellers at 47s. 10d. cash an 
48s. 2d. one month, and sellers near. Transactions took 
place in the afternoon at 47s. 10d. cash and 48s. 1d. one 
month, and subsequently there were sellers at 47s. 105d. 
cash and 48s. 1d. one month, and buyers near. Specu- 
lation is still at a very low ebb, as the usual investors and 
speculators hold very much aloof, the consequence being 
the monotonous market that is being recorded from day 
today. The daily fluctuations in price are very incon- 
siderable, the quotations for warrants generally hovering 
at 48s. and afew pence perton. A great deal of disor- 
ganisation has been caused to the local trade by the strike 
amongst the Caledonian Railway servants, but fortu- 
nately that difficulty has now been removed. Makers’ 
iron is meeting with a quiet demand from the Continent 
and elsewhere, but the sales are not large, although in the 


case of the Continent they are reported to be steadily | 


increasing. Some-of the makers report that there is 
rather more business doing, but G.M.B. iron is now selling 
at somewhat lower prices than those recently quoted. 
America is reported to be showing unmistakable signs of 
renewed activity. There are nowin actual operation 106 


blast furnaces, as against 105 at this time last year, these | 


having been damped down at Calder Iron Works for some 
urgent repairs. It is not expected that they will be long 
out of blast. No material change has transpired as regards 
hematite pig-iron, either as to price or demand. Some 
contracts are being placed at rather less than 52s. for the 
usual proportions of Nos. 1, 2,and 3. Last week’s ship- 
ments from all Scotch ports amounted to 8051 tons, as com- 


The market was steady | 


pared with 8396 tons in the preceding week, and 7742 tons 
in the corresponding week of last year. .To the United 
States there were shipped 1410 tons ; to India, 440 tons ; 
to France, 980 tons ; to Italy, 400 tons ; to Germany, 290 
tons ; and lesser quantities to other countries. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 603,128 tons yesterday, as compared with 
604,588 tons on Tuesday of last week. 


Royal Scottish Society of Arts.—A meeting of this society 
was held on Monday evening, the President, Professor 
Swan, in the chair, who read a short communication 
descriptive of a thermoscope which he had constructed for 
the purpose of indicating rapid and minute changes of 
temperature. The apparatus consists of a metallic wire 
attached to and stretched across a mirror having a light, 
and a scale in front of it- By means of the latter the 
slightest deviation of the mirror is made visible upon it. 
Mr. Sang characterised the arrangement as exceedingly 
ingenious and effective ; while Mr. Peebles remarked upon 
the simplicity of the instrument. This led Professor 
Swan to observe that one of the recommendations of the 
thermoscope was that any person could make it for 
himself. The President received the thanks of the 
Society for his communication. In the unavoidable 
absence of the authors of the other papers named on the 
| billet these had to be postponed, a the remainder of the 
| sitting was occupied by Mr. Sang, who discoursed on the 
| polarisation of light. 
| The Caledonian Railway Strike.—The strike which began 
| last Monday week amongst the Caledonian Railway Com- 
pany’s servants became a most formidable affair, and 
caused an extraordinary disturbance of the tratfic, pas- 
sengers, goods, and minerals alike. A compromising 
spirit showed itself on both sides towards the end of the 
| week, and inthe course of Saturday afternoon an inter- 

view too place between the comed manager and a depu- 
tation from the workmen, and the result was a cessation 
of the labour war took place that night. Next Tuesday 
there ‘is to be a conference for the discussion and 
consideration of the alleged grievances of the workmen, 
| and not unlikely a more harmonious condition of things 
will be the ultimate result. In the meantime there is a 
| good deal of heartburning amongst those men for whom 
no vacancies have yet been found, but in the course of a 
| few days they will doubtless be reinstated. There seems 
| to be a probability that North British Railway Company’s 
servants will receive a rather more considerate attention 
to the statement of any grievances under which they 
believe they labour, and that, in short, there will not be 
another railway strike. 

Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting ef this Institution was held last 
night, Mr. S. G. G. Copestake, vice-president, in the 
chair. A short discussion took placeon a paper by Mr. 
Alexander Morton on ‘Reversing Valve Gear,” the 
chief speaker being Mr. D. Joy, of Middlesbrough. There 
| was alsoa discussion on a paper by Mr. John Turnbull, 
jun., on *‘ The Efficiency of Water Wheels and Turbines,” 

the chief speaker in this case being Professor James 
| Thomson, C.E., F.R.S. ; but in the absence of the author 
the further discussion of the paper was adjourned. 
Principal Jamieson subsequently read a paper on ‘‘ Elec- 
| tric Lighting for Large Spaces and Workshops,” the dis- 
| cussion on which will be taken at next meeting. 


| The Crankshaft of the Servia.—A claim and a counter 

| claim in connexion with the shaft of the Servia that was 

| found to be unserviceable, has been raised in the Court of 

| Session, involving many thousands of pounds; but the 
case has just been withdrawn on the understanding that 
it will be submitted to an arbitrator. 











| NOTES FROM THE SOUTH-WEST. 
| Lord Bute and Cardiff.—It has now been definitely 
| arranged that Lord Bute will cut the first sod of new 


| docks at Cardiff on the 31st inst. A committee has been 


| appointed to arrange for a procession of all the local | 


| friendly societies. The Mayor and Corporation will head 

| the procession, and several bands of music will be engaged. 

| The Mayor also intends to request the tradesmen of the 
town to close their places of business. 


Bristol and South Wales Railway Wagon Company.—The 
directors of the Bristol and South Wales Railway Wagon 
| Company (Limited) decided at their board meeting, on 
| Friday, to recommend to the shareholders at their next 
| half-yearly meeting, the payment of a dividend at the 
| rate of 10 per cent. per annum, together with a bonus at 
| the rate of 1 per cent. per annum. 
Newport and Pillgwenlly Water Works.—The company’s 
| application for a provisional order to extend their limits 
| of supply at Caerleon, Nash, and other parishes near 
| Newport. came before the examiners at the Board of 
Trade on Tuesday, Mr. E. Lawrence, solicitor, Newport, 
appeared for the company, and after submitting various 

| proofs as to the order, the examiners certified that all the 
standing orders were duly complied with. 


| of the Monmouthshire and South Wales Joint Sliding 
| Scale Committee at Cardiff, under the presidency of Mr. 
| W. T. Lewis. It was resolved to instruct the accountants 
| to prepare their usual report as to the average coal prices 
| for the four months ending December 31, 1882. A general 
| meeting of the Coal Owners’ Associatiou was subse- 
| quently held ; the chair was occupied by Mr. W. T. 

| Lewis. 

Tredegar.—The prospects vf the steel rail trade are at 
present far from bright, prices being so low as to be unre- 
munerative to the manufacturers. The colliers are going 
on well, and the underground men appear to have settled 





The Sliding Scale. —On Wednesday there was a meeting” 





[Jan. 26, 1883. 
down to their work, and to be content with the money 
they earn. At Sirhowy Works the furnaces are yielding 
the average weight of pig-iron. 

The North Wales Miners.—On Eotarteg Mr. Samuel 
Richards, secretary of the North Wales Miners’ Associa- 
tion, served upon the proprietors of 14 collieries, employ- 
ing about 6000 hands, notices stating that on and after 
February 3, the miners will commence working eight 
hours per day, from bank to bank, and five days per week. 
It is not yet known what action the masters intend to 
take in reference to this movement. 

South Welsh Steam Shipping —Cardiff, Newport, and 
Swansea now own between them about 200 foreign-going 
steamers, ' : 

Newport.—The coal trade has continued active. Both 
docks are well filled with tonnage, and great firmness is 
apparent with respect to prices. Very little iron ore has 
come in and the whe has remained languid. Last 
week’s clearance comprised 47,626 tons of coal. There 
were also shipped 100 tons of patent fuel, and 8634 tons 
of iron, &c., to the following places: Naples 1600 tons, 
Bombay 2210 tons, Port Natal 2536 tons, Baltimore 1000 
tons, Dieppe 480 tons, Vera Cruz 430 tons, St. Jago 255 
tons, and im Guagra 123 tons. From Bilbao there came 
to hand 3500 tons of ore. 


The Cardiff Timber Trade.—Last year the import timber 
trade at Cardiff continued active although importers 
would have been glad to have seen better prices. With 
more storage and floating facilities and improved railway 
communication a marked increase of business will inevit- 
ably follow. 


Swansea.—The pressure for coal continues, and local 
stores are full for some time to come. The steam coal 
trade remains steady. Small coal and bunker coal is not 
so firm, but largecoal firmly maintains its price. The patent 
fuel manufacturies are in full work and well supplied with 
erders. In the metal department no alteration worthy of 
note has taken place. The quarterly meetings have not 
brought about the increased nail which was expected, 
still trade generally may be considered healthy. The 
annual returns of the trade of the harbour for the past 
year has just been issued. Notwithstanding the depres- 
sion which has characterised the great staple industries 
of the district, the result of the past year’s working is 
satisfactory, and shows that the coal trade is rapidly and 
steadily increasing. The exports of coal and patent fuel 
are represented by 2,503,452 tons, showing a large increase 
as compared with last year. 

Grea‘ Western Forest of Dean Coal Consumers’ Company. 
—Operations have been stopped at the colliery of this 
company in the Forest of Dean. 


Cardif.—Little alteration has taken place during the 
week in the coal trade. The most prominent features 
continue to be, in the first place, a distinct upward 
movement in price, and, next, a general disorganisation 


|inshipments. There is no change to chronicle in regard 


to the iron ore trade of the district. Last week's 
clearances comprised 149,869 tons of coal, 2564 tons of 
iron, &c., 3316 tons of patent fuel, and 562 tons of coke. 
The imports comprised 5148 tons of ore from Bilbao, and 
8013 tons from other sources. 


AGRICULTURAL ENGINEERS’ ASSOCIATION.—A general 
meeting of the Association was held yesterday (‘Thurs- 
day) at the Midland Grand Hotel, St. Pancras Station, 
London, to consider the question of the increased rates 
now levied by the railway companies, and which will 
prejudicially affect the agricultural implement trade. 
After discussing the subject, a deputation waited upon 
the railway goods managers at the clearing-house, by 
appointment, and fully laid before them the serious 
nature of the alterations imposed by the new clearing- 
house classification for 1883. The deputation, which con- 
sisted of the representatives of the principal agricultural 
engineering firms, was courteously received by the rail- 
way officials, and informed that the remarks offered by 
the deputation should receive careful consideration. ‘Ihe 
managers likewise intimated that they should be glad to 
receive any communications from the members of this 
Association showing how the alterations made affected 
them, and assured them that on the receipt of the same, 
they should receive careful consideration at a meeting 
intended to be held on the 1st February, and the result 
of their deliberations should be forwarded in due course. 


PURIFICATION OF AIR IN TUNNELS, CoLLierties, &c.— 
An apparatus has lately been brought out by Mr. W. L. 
Thompson, of 12, York-buildings, Adelphi, W.C., for 
the purpose of = air that is contaminated by ad- 
mixture with sulphurous gases, smoke, coal-dust, and the 
like. When applied to railways the device consists of a 
shallow tank fixed upon pillars rising from a carriage or 
wheeled platform, upon which is another and a similar 
tank. Between the two tanks - perforated tubes are 
placed, situated a few inches apart, and over the surfaces 
of these tubes constantly flowing films of water descend 
from the upper tank to the lower one. A pump, worked 
from the axle of the vehicle, returns to the upper tank 
the fluid not absorbed by the air, which in passing over 
the wet surfaces parts with much of its soluble gases, 
and with the particles that it carries in suspension. The 
same apparatus may be used in mines in which the air 
attains an explosive quality from the finely divided coal 
floating in it, and may be placed at intervals, dividing 
the system of ventilation into sections at the entrance to 
each of which the air is damped and purified. If instead 
of water a solution of lime be placed in the tanks acid 
gases may be neutralised. 
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ELECTRIC LIGHTING IN SHEFFIELD.* 


Preliminary Report of Conrad W. Cooke, Member of the 
Society of Telegraph Engineers and of Electricians. 

Tur Corporation of the borough of Sheffield havin 
resolved to apply to the Board of Trade for a provisiona 
order under the Electric Lighting Act of 1882, authorising 
them to supply electricity for — and private purposes 
within the said borough, and I having been he pomper by 
the Corporation of the said borough of Sheffield to advise 
them as consulting engineer with respect to the said pro- 
visional order, and the bape out of the provisions 
therein contained, I beg to submit the following pre- 
liminary report. : ae; ; 

The application of the science of electricity to industrial 
purposes, especially to the production of artificial illumi- 
nation, the transmission of mechanical power to a distance, 
and the allied industries of electro-plating and electro- 
typing has, during the last few years, made such im- 
portant progress that it may fairly be said to have passed 
from the experimental region of the laboratory of the 
physicist to take its place among the ised industries 
of the world ; and the International Exhibition held at 
Paris in 1878, and still more emphatically the Exposition 
d’Electricité, which was held in the same city last year, 
have demonstrated to the public the practical capabilities 
of the application of electricity to illumination as well as 
to other hardly less useful industrial purposes. The result 
of these practical demonstrations has been that a strong 
and insatiable public demand for electricity has arisen, 
and a large and rapidly increasing number of electrical 
installations have sprung up in every civilised portion of 
the globe, but especially in this country, in France, 
Belgiuin and Germany, and in the United States of 
America, 

The lighting of a considerable number of the streets of 
Paris and London was quickly followed by other towns, 
and a new branch of industry has arisen out of this public 
demand of such magnitude that electric lighting companies 
with capital in the aggregate amounting to several 
millions of pounds have been formed in bewildering 
numbers, cal the question has become of so much = 
importance as to demand the recognition of the Legis- 
lature. In August of the present year the Electric 
Lighting Act of 1882 was added to the statutes, and this 
was immediately followed by a set of rules issued by the 
Board of Trade with respect to applications for licenses 
and provisional orders. 

The immediate consequence of the passing of this Act 
was that the corporations of nearly all the important 
towns in the United Kingdom were applied to and served 
with notices from some five or six electric lighting com- 
panies, or other proprietors of systems of electric supply, 
of their intention to apply for licenses or provisional 
orders for the establishing, in each of the towns applied 
to, electric power, generating stations, workshops and 
machinery, with powers for the breaking up the public 
streets and highways for the purpose of laying the con- 
ductors or electric mains, and for the doing of all such 
things as are necessary to the establishment of electrical 
installations upon a large scale. 

The giving consent to the obtaining of provisional 
orders for such purposes to private companies or indi- 
viduals, would virtually amount to the abandonment of 
the rights of corporations and other local authorities to 
the control of the streets and highways, within their own 
boroughs or districts, over which they have had hitherto, 
and would have otherwise, control; and there has been a 
very general and very decided feeling on the part of cor- 
porations and other local authorities, to resist so serious 
an interference with their rights within their respective 
districts, 

‘Yo prevent this interference, there appears to be but 
one course open to the local authority of a borough or 
district, and that is (in accordance with Rule II. of the 
Board of Trade Rules), themselves to apply for a provi- 
sional order to supply electricity within their borough or 
district, and thus maintain in their own hands the con- 
tro] of their streets and highways, and at the same time 
not place their town behind other towns in the adoption 
of electric illumination, which, at no very distant period, 
must, in my opinion, be generally adopted for town- 
lighting. 

In order to comply with the requirements of the Board 
of Trade, I am advised that, although it is open to the 
Corporation of Sheffield to apply for a provisional order 
specifying the area of supply to be the whole area of the 
borough as constituted under the provisions of the Acts 
relating to municipal corporations, it is not necessary 
to take compulsory powers for the whole of that area; 
but, in order to show that the Corporation has, in apply- 
ing for an order, a bond fide desire to make a substantial 
trial of the electric light within the borough, and not 
merely to keep others from supplying electricity therein, 

* [We have pleasure in publishing the accompanying 
report which contains a large amount of useful informa- 
tion and valuable data, on a subject which is just now of 
leading importance—the probable cost of lighting by in- 
candescence on a large scale. It should borne in 
mind that the report is strictly preliminary, and was 
prepared to show the Corporation of Sheffield the results 
they might reasonably expect would be obtained. The 
report deals wholly with B xy: lighting, and refers 
only to the outlay required for leading the current to 
the outside of the houses to be supplied, but has nothing 
to do with internal connexions, fittings, or lamps. It will 
be noticed that the cost of water—a very variable, and 
under some conditions quite an insignificant item—has 
been omitted. As is wll known, the Sheftield Corpora- 
tion have for the present postponed taking action in 
electric lighting for reasons, as will be readily seen, quite 
independent of the financial deductions shown by the 
report.—Ep. E.] 








it is necessary that the Corporation, in applying for a 
provisional order, shall undertake, within a specified time, 
to give a supply of electricity for private purposes within 
a certain district of the town, such district not being 
necessarily very large, as compared with the area of the 
whole borough ; but that, throughout that limited dis- 
trict, they must bind themselves to supply at a uniform 
rate of remuneration any intending consumer who may 
apply for it. 

would therefore see that the Corporation should, 
in connexion with the peer order, undertake to 
make an experimental lighting of a certain limited area 
of thetown, and by “area”, I do not mean an area, in the 
ordinary ——— of the word, bounded by a circular 
or polygonal boundary, and embracing every house in it, 
but a selection of a few of the most important streets 
specified in a schedule to the provisional order, and not 
to include (except in instances likely to prove advanta- 
geous or desirable), the smaller streets and blocks of 
buildings included within the meshes formed by the net- 
work of streets proposed to be included in the district to 
be lighted. 

I have prepared a plan indicating the district over 
which I would propose to supply electricity for private 
purposes, which might be distributed from a single supply 
station placed upon any land sufficiently near to the in- 
stallation that could advantageously be obtained by the 
Corporation, or preferably from two stations situated re- 
spectively at or near the opposite ends of the district to 
be lighted. The district I would recommend the Cor- 
poration to illuminate (as a preliminary step, and in order 
to comply with the rules of the Board of Trade) embraces 
a series of streets extending, generally speaking, from 
north-east to south-west, that is to say, from the river end 
of Waingate, near to the Lady’s Bridge, to the southern 
end of Pinstone-street, near to Moorhead and to Barker 
Pool, near the Albert Hall, and consists of the following 
streets and thoroughfares, the houses and other buildings 
belonging to which should be included in the area of 
compulsory supply :—(1) Waingate; (2) Castle Folds ; 
(3) Castle-street); (4) Angel-street ; (5) King-street ; (6) 
Old Haymarket; (7) Market-street; (8) Market-place ; 
(9) High-street ; (10) Church-street ; (11) Leopold-street ; 
(12) Fargate ; (13) Barker Pool ; (14) Pinstone-street. 

he above series of streets measures in the te 
about a mile and a quarter, and represents rather over 
two miles of house frontage, 75 per cent. of which is occu- 
pied by shops. 

Leaving is future consideration the public lighting of 
the above district, I will confine myself to the illumina- 
tion of the houses and shops which are directly belonging 
to the streets of which it is composed, and the first ques- 
tion which presents itself for consideration is whether the 
illumination shall be effected by are lights or by incan- 
descence lamps, or by a selected combination of the two. 
There cannot be a doubt that, for large open spaces, 
for large halls, and for many factories and mills, the illu- 
mination by the electric arc is the most convenient, as it is 
the most economical ; but, on the other hand, it is a system 
that requires a certain amount of skilled attendance, and 
the lamps employed require to be fitted with new carbon 
pencils every day ; and not only have the carbons to be 
supplied, but certain adjustments have occasionally to be 
made to the lamps. These operations, though simple in 
themselves to any one accustomed to them, are such as 
would prevent my recommending any arc system for in- 
discriminate private lighting, for which purpose it is im- 
possible for the apparatus within a private house to be 
too simple, being as it is more or less in the hands of 
domestic servants and other unskilled people 

For the above reasons, I am bound to recommend for 
the general lighting of the district the principle of light- 
ing by incandescence, of which, as the Corporation knows, 
there are several systems, owned by as many proprietors. 
I would therefore recommend the laying out of the in- 
stallation as if nothing but incandescence lights were to 
be employed ; but I would, at the same time, point out 
that the doing so does not necessarily exclude the em- 
ployment of are lights in special cases, where they might 
be more suitable; for it is quite possible—although I do 
not recommend it—to substitute an arc lamp for a corre- 
sponding number of incandescence lamps, and thus have 
both are lights and incandescence lamps burning on the 
same circuit. I should prefer (if there were a demand for 
are lights sufficient to justify the outlay), the laying of a 
separate circuit for them, and actuated by a separate 
dynamo machine or series of machines, so that the one 
system would be perfectly independent of the other ; but 
whether this should be done or not can only be deter- 
mined by the local opinion and other local circumstances. 

The attendance required with incandescence lights is 
simply the turning them, on or off, as required, and the 
renewal of lamps when destroyed; and as the average 
life of an incandescence lamp may be taken safely at 1000 
hours, and its renewal is as simple an operation va gg. a 
candle into a candlestick, the attention required by con- 
sumers is al ther inconsiderable, and does not even 
include any lighting operation except the turning on of a 
small tap-like ‘* switch.” 

For uniform and steady illumination there is nothing 
to be desired in incandescence lights: they are perfectly 
steady, being subject to no fluctuation—which cannot be 
said of the very best arc lamp at present in the market— 
although all the arc lamps employed to any considerable 
extent at the present time are great improvements on 
those of but a few years ago; and I have no doubt are 
lighting will be still further improved by the introduction 
of regulating lamps still more readily adjusting themselves 
to the variations of the current transmitted through them, 
and, side by side with these improvements, the system of 
the self-adjustment of dynamo machines to the work put 
upon them, from time to time, will become more and 
more developed, 








In order to arrive at any thing like an accurate esti- 
mate of the amount of illumination required—that is to 
say, of the number of lights of a given photometric value 
that will be necessary to be supplied with electricity—I 
would suggest that the occupiers of premises belonging to 
the district to be lighted be asked the number of lights 
they would require (estimating at about eight electric in- 
candescence lamps for every ten gas-burners at present 
employed); or, if that be considered inadvisable, a reliable 
person might be requested to survey the district with the 
object of estimating, as nearly as possible, the number of 

-lights at present employed in the shops and other 
Buildings attached to the streets mentioned in the 
schedule, and from an estimate so produced the number 
of equivalent electric 40 might be computed. 

In the absence of such information, and for the purpose 
of making a general estimate of what may be considered 
the requirements of the installation, I have taken an 
average number of houses throughout the district by con- 
sidering every 24ft. run on each side of the street as 
representing one house; and upon this method of com 
puting I take it that there are 550 ave houses in the 
district. In a district consisting of private dwelling- 
houses and but few shops, it is fair to estimate that the 
illumination by incandescence lamps may be effected by 
allowing an average of ten lamps per house of an average 
frontage of 24 ft., upon which calculation there would be 
required 5500 lamps. Inasmuch, however, as the district 
consisting of the streets set forth in the schedule on 
page 2 of this report is composed, in so large a proportion, 
of shops likely to require a larger number of lights, 1 
think it would be hardly safe to estimate a smaller num- 
ber of lights per house than eighteen, which would bring 
the number of lamps for the district to 10,000. It is not 
in the least degree probable that every proprietor in the 
district would adopt the electric system at once, and we may 
assume that there will be a considerable number who will 
refuse to adopt it altogether. On the other hand, there 
will be others (and I expect many among the proprietors 
of important shops) who will require a larger number of 
lamps than the estimated allowance of eighteen lamps for 
every 24 ft. of frontage, and so the deficiency of some will 
be made up by the greater demand of others. 

To drive these 10,000 lamps, I estimate, would require 
about 1250 actual horse-power when all working together. 
This power, estimated at about an eighth of a horse- 
power sg lamp, is, I am aware, greater than that quoted 
generally by proprietors of electrical incandescence sys- 
tems, who, as a rnle, state that an average of ten 20- 
candle lamps can be driven per horse-power; but I do 
not feel justified in recommending the adoption of a less 
driving power than one horse-power to every eight lights; 
but this estimate is an outside one, and should allowa 
margin for insuring easy working. 

I would here point out that, under most of the recog- 
nised incandescence systems, the cutting out of lamps is 
accompanied by a corresponding saving of motive-power, 
and therefore of fuel consumed ; so that, if at any time 100 
lamps be in operation, or 1000, or 10,000, the power 
absorbed will bear a proportionate relation to the number 
of lights in actual operation. 

(To be continued). 








THE PuHospHorR-BronzE Company, LimiTep. — We 
understand that Mr. Lazare Weiller, of Angouléme, the 
eminentelectrical engineer and inventor of silicium bronze, 
has joined the board of directors of the Phosphor-Bronze 
Company, Limited. 





Tron MINERALS IN FRANCE.—It appears that the imports 
of iron minerals into France in the first nine months of 
this year amounted to 1,062,481 tons. To this total 
Belgium contributed 83,728 tons ; Germany, 280,689 tons ; 
Spain, 377,360 tons ; Italy, 70,766 tons ; Algeria, 241,559 
tons; and other countries, 8391 tons. 





Tron AND STEEL SecTions.—Messrs. Bailey Toms and 
Co., of Laurence Pountey Hill, E.C., have issued a new 
and revised edition of their list of angle, bulb, tee iron and 
steel, English and foreign rolled iron joints, and channel 
and deck beam iron. It contains particulars of 1500 or 
1600 sections that can be rolled in iron, many of which 
are also marked as being procurable in steel, and is pub- 
lished in a form adapted to be hung upon the wall. To 
those designing work it will be of especial value, as it will 
show at a glance what sections can be obtained. The 
information respecting steel sections is particularly useful 
at the present time. 


Pusiic Works.—At a meeting of the Civil and 
Mechanical Engineers’ Society, held on the 18th inst., 
the President, R. Harkness Twigg, M.I.C.E., in the chair, 
a Lag od was read by Mr. H. Michell Whitley, C.E., “‘On 
the Process of obtaining Sanction for Public Works in 
Great Britain.” The author first drew attention to the 
terms by which landed property is held in Great Britain, 
to acquire which by compulsory powers is one of the 
main objects of an Act to construct public works, after 
discussing which, the procedure before Parliament was 
described, especially the preparation of the Parliamentary 
plans and sections; in this the author urged that more 
time should if possible be allotted to the surveys, and 
especially insisted on the need of accuracy in all portions 
of the work, considering the rigorous examination to 
which plans are subjected before the examiners of 
Standing Orders. The remainder of the paper dealt with 
the subsequent process of the Bill until it received the 
royal assent and became an Act of Parliament. A long 
discussion ensued, in which the President and Messrs 
Bird, Munday, Walton, Whittaker, Brewster, Burbridge, 
and Child took part, 
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4448 | Barlow 
| (Luger). 
Stevens. 4705 
Thompson 4757 | De Pass 
Milliken, | (Kérting). 
rown, andj 4832 | Johnson 
| Hyde), 
4462 | McPhail. 
4465 | Baruch. 
4466 | Edwards 
| (Descaves &' 
| Hatlut). 
4467 | Talbot. 
4468 | Snow (Trip- 
lett). 


No. | 


1882 
5191 


Name. No. Name. Name. 





| Cranston 
| (The Wood 
r owing & 
teapin 

| Machine Co,) 
Stewart. 
Cousté. 

| Sprague. 


Glover. 
Cochrane. 
Crossley. 
Death and 
Ellwood. 
| Lalance and 
| Bauer, 
Brown. 


1882 | 
4477 | 
4480 | 
4459 | 
4498 | 
4555 
4449 
4454 | 


4883 
5101 | 


5108 | 


(Gerard & 
Bonsor). 
| Gedge 
D’Humy. (Morel and 
| Ponecet). 
Adams. 
| De Pass 
(Howling). _ 


PATENTS SEALED. 
.—Sealed January 19. 














No. Name. Name. Name. 
mi 
525 | Akester 
1882 Sealed an. 17 
3388 | Rate and 
Chattaway. 
3456 | Cheswright. 
3476 | | — (En- 
188). 
3487 | Edwards 
| _ (Marques). 
3490 | | Rowley and 
| Vulliamy. 
3197 | Cobley. 
3499 | McAuley. 
3511 | | Wright. 
3516 | Hides 
| (Portews). 





Winch. 
| Beck (Bodel 
& Brauer). 
Jowitt and 
Page. 
Hargreaves. 
Grayson. 
| Morris. 
Singleton. 
Wright. 
Henderson 
| (Besson & Co. 
Ehrlich, 
1 | Cowan, 
Imra, 
(Kudelski), 


Ford and 
Moncur. 
Lake 
(Varley). 
Friedrichs 
(Stuvinga). 
Shanks and 
Lyon. 
Thornburn. 
Coulson. 
Lendrum. 
Lampard & 
Coppen. 
Heinisch. 
Imray 
(Knudson). 




















Jan. 26, 1883.] _ 





ENGINEERING. 


—_ 93 









































No. Name. No, | Name. No. Name. 
1882 1882 1882 ; 
6193 | Whiteman 6195 | Whiteman 5691 | Garin-Moroy. 
Eberts & (Clawson), | 5723 | Sturtevant, 
oo. 5298 | Asthéwer. 
Il.—Sealed January 23. 
No. | Name. No. Name. No. Name. 
1882 1883 1882 | 
$410 | Francis. 3616 | Rogers. 3955 | Handford 
$421 | Thompson 3618 | Gordon (Edison). 
(Munro). 8651 | Gedge _ 3961 | Handford 
$506 | Greening and (Boissié) (Edison). 
Collins. 3658 | Beaumont. 3976 | Handford 
3507 | Revell. 3712 | Currie. (Edison). 
$517 | Corliss. 3714 | Pitt(Compag-] 3986 | Barnes. 
$522 | Leffler. nie Indus-] 3991 | Handford 
3526 | Brewer trielle des (Edison). 
(Marcus). procédés 3995 | Handford 
$533 | Hunt. Raoul (Edison). 
3537 | Thompson Pictet). 3996 | Handford 
(Salomon £] 3715 | Lister. (Edison). 
Armant). | 3752 | Handford 4375 | Stevens and 
3576 Hopkinson. | (Edison). Major. 
3577 | Boult (Her- | 3755 | Handford 4459 | Lake (Brown) 
berte). | (Kdison). | 5067 | Davies. 
3596 | Wallwork. 3756 | Handford 5232 | Shinn. 
3597 | Seydel. | (Kdison), | 5285 | Walter. 
3600 | Dalby. 3817 | Haddan 5411 | Felton. 
3603 | Daggett. | (Kilian). | 5416 | Justice 
3610 | Alexander & J 3949 | Handford (Hoffman). 
| MeCosh. | (Edison). 
$615 | Hopkinson, | Q 








FINAL SPECIFICATIONS FILED. 


Jan, 13, 1883, Nos. 3158, 3328, 3333, 3334 
33 


wo UW, » 
— oe 
a oe 
ee 


3237, 3361, 3363, 3364 


3380, 3382, 3381, 


3335, 3338, 3339, 3341, 
46, 3347, 3350, 3351, 3353, 3355, 3356, 3357, 


3373, 3375,3551, 3552, all of the year 1882. 


3368, 3370, 3372, 3374, 


3390, 3496, 3544, all of the year 1882, 


4258, all of the year 1882. 


os 5525, of the year 1881. 
$404, 3408, 3409, 3411, 3414, 3415, 3416, 3417, 
3418, 3419, 3420, 3424, 3433, 3435, 3474, all of 


the year 1882, 


year 1882. 


3377, 3393, 3425, 3471, all of the year 1882. 
3 3385, 3387, 3391, 3394, 3396, 
3405, 3434, 3436, 3447, 3452, 3460, 3461, 3541, 


3388, 3427, 3430, 3432, 3437, 3438, 3440, 3441, 
3453, 3454, 3465, 3468, 3477, 3673, all fof the 





PATENTS WHICH HAVE BECOME VOID. 


1.—Through Non-Payment of the Third Year's Stamp Duty of 50t. 

















No. | Name. 
1880 | 
59 | Haddan 
| (Parshall). 
60 | Haddan 
(Parshall). 
61 | Von Naw- 
{  rocki 
| (Griindler). 
62 | Silber. 
63 | Clark. 
64 | De Pass 
| (Jibs). 
65 | Larsen. 
68 | Smith. 
69 | Johnson 
Leblanc & 
j iseau). 
75 | Clark 
|  (Roguier), 


79 | Werdermann. 
84 | Ambler. 


88 | Morris. 
91 | Lake 
| (Berliner), 
93 | Gorman. 
95 Haddan 
| (Williams 














No. | 











| & Williams) 


4 





No. | Name. Name, 
1880 | 1880 | 

96 | Haddan 121 | Young. 
| (Sommer). 122 | Morris. 

98 | Simon 123 | Bastow and 
| (Ofermann). Woodhead. 

100 | Mackenzie. 124 | Vaughan 

103 | Edwards and | (Covillion). 

Edwards. 127 | Ward and 

104 | Brierley. | Birkhead. 

106 | Blake. 132 | Clark 

107 | Shepherd. | (Gillette). 

108 | Thompson 3 Appleby. 
| (Pincemin).[ 134 | Peirce. 

109 | Kidd 135 | Rodger and 

110 | Preston Cochrane. 

(Tripp). 136 | Thompson. 

111 | Preston 139 | Boughton. 

(Tripp). 140 | Webb. 

113 | Mulliner. 142 | Webb. 

114 | Collinge, 146 | Friedlander. 
| Collinge, &] 148 | Spear. 
Collinge. 149 | Thomas. 

115 | Cheesebrough] 150 | Mills (Hill). 
| _ (Tomkins) }] 152 | Cadbury. 

118 | Pursall. 154 | Johnson 

119 | Evans. (Stubblebine) 
| 





II,—Through No 


n-Payment of the Seventh Year's Stamp 
ty of 100 























t. 
No. Name. No. Name. No. | Name. 
1876 1876 1876 
73 | Barlow 105 | Alexander 142 | Munro, 
(Cook). (Hyde). | Munro, and 
75 | Barlow 109 | Lake (Bate). | Dunlop. 
(Cook). 113 | Weatherhogg.f 145 | Vaughan 
87 | Payton and 134 | Lake | (The John- 
Holmes. (Sheldon). | stone Har- 
104 | Urquhartand] 140 | Wilson. |  vester Co.) 
Andrews. } 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 




















DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 
No. | Name. No. Name. No. Name. 
1880 880 | 1880 | 
200 | Brown. 246 | Abel 545 | Walker and 
218 | Symons. (Ballat- | _ Walker, 
249 | Lake schano, 731 | Bellamy. 
(Picard). Ballat- 313 | Chater. 
263 | Lloyd Wise schano, & | 323 | Boyd and 
(Wolters). Tren | Boyd 
$10 | Turner. 256 ick. | (Partly 
368 | Trebell. 259 | Mitchell | Clark). 
221 | Blake. 268 | Clark 343 | Abel 
243 | Mewburn (Dangivillé). | (Daimler). 
(Neumann). 287 haram, 382 | Abel 
$14 | Bullivant, 294 | Dickson. (Morel). 
316 | Davies. 317 | White. 490 | Bean and 
226 | Armstrong. | 365 | Dalton. | Bean. 
435 | Winter and | 489 | Lake | 
Taylor. | (Whitehill). | 














PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 




















No. Name. No. | Name. No. | Name. 

1876 1876 | 1878 

170 | Smith. 284 | Hepburn. 242 | Nussey and 

212 | Gedge 531 | Huntington Leachman. 
(Cornely). | &Cadman.} 254 Hetherington 

319 | Lawther. 240 | Murdock (Partly 

185 | Johnstone & | (Barrault). | Penel and 
Straiton. 482 | Parsons. | Locaeur). 

862 | Barff. 459 | Thomas. 





ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING JANUARY 20, 1883. 
Abstracts marked with a * relate to applications not 
with. The number of Views given in the Specijication Drawings 
is stated in each case after the price ; where none are mentioned 
the Speeisication is not Illustrated. 
Where Inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 
Copies of Specifications may be obtained at 38, Cursitor-street, 
hancery-lane, E.C., either personally, or by letter, enclosing 
— of price and postage, and addressed to Mz. H. READER 
OK. 


1879. 

3038. Machin for Treating Wheat, &c.: W.R. 
Lake, London. (J. Mills, Milwaukee, Wise., U.S.A.) [4d.)— 
Twenty-two out of the original twenty-four claims are disclaimed, 
the original third and fourth only being retained, no general 
claim being made to the treatment of grain by passing it between 
a pair of discs, one of which revolves, nor to the construction of 
such discs with hollows in the middle, and with inclined grooves 
and ribs at the circumference, so shaped and arranged as to have 
a cutting or grinding action on the grain. (Disclaimer and 
memorandum of alteration by S. S. Chisholm, London. No- 
vember 22, 1882). 


‘oceeded 


4491. Manufacturing Soda by the Ammonia 
Method: J. Imray, London. (La Société Anonyme des 
Produits Chimiques du Sud-Ouest, Paris). [4d.]— The only 
alteration in this specification is the addition of the words in 
brackets to the first claiming clause which stands thus: The 
herein described process for manufacturing soda by the ammonia 
method, wherein carbonic acid is caused to unite with ammonia 
or its volatile compounds in a gaseous condition (the reacting 
gases being for this purpose applied in a highly hydrated condi- 
tion). (Disclaimer and memorandum of alteration. November 
17, 1882). 


4544. Manufacture, Treatment, and 

to Various ses of Hyponitric Anhydride, &c. : 
E. Turpin, Par: (4d.]}—The manufacture of the peroxide 
of nitrogen by the means and apparatus described and illustrated, 
its application to various chemical products (such as acetic acid) 
and to the production of cold, the combustion of ite vapour with 
the vapour of sulphuret of carbon for the production of motive 
power and the construction of torpedoes as described and illus- 
trated, are disclaimed. (Disclaimer and memorandum of alter- 
ation. November 21, 1882). 


5223. Ornamented Fabrics, &c.: G. Pitt, 
Surrey. (Fabric Ornamenting and Manufacturing Company, 
New York). [4d.]—The first claiming clause is as follows: ‘‘ The 
hereinbefore described process of ornamenting fabrics,” the follow- 
ing words being now omitted, viz., ‘‘ Which consists in the appli- 
cation of an adhesive ground of two or more separate colours upon 
the same or different parts of the fabric, and in the subsequent 
deposition of powdered colours or bronzes thereupon,” and the 
words ‘‘ Substantially as described” are added to the third and 
fifth claims. (Disclaimer and memerandum of alteration. 
November 22, 1882). 


1391. Processes in Pre 


Seaton 


Sutton, 


1882. 

paring Tablets or Surfaces 
for Printing from: F. Rath, London. (M. Komaromy, 
Budapest, Hungary). [4d.]—The base of the printing surfaces is 
solid paper covered with a body composed of 100 parts of gelatine, 
100 to 200 parts of water, and 300 to 400 parts of glycerine. This 
gelatinous substance is coated with an isolating powder (such as 
French chalk, &c.) Any kind of ink having the property to reject 
the mixing with water may be used. Copies may be obtained in 
various colours or in luminous substances, &c. (March 22, 1882). 


2418. Stage and Corsets: A. Ottenheimer, Stutt- 
gart. (6d. 2 Figs.)|—The corsets are manufactured with double 
bones at certain parts, one set being shorter than, and super- 
imposed upon, the other, and contained in separate sheaths. (May 
22, 1882). 


2518.* Compounds for Electric Insulation, &c.: 
G. S. Page, Stanley, Jersey, U.S.A. [(2d.]—Metallic oxides, 
silicates, phosphates, bromates, carbonates, sulphur, selenium, 
sulphides, &c., pseudo-carbons, and carbon in a fine state of 
division, are incorporated (all or any of them) with all or any of 
certain organic substances obtained from coal tar; coal tar, 
mineral and shale oils ; naphthaline, &c., resins, gums, &c., hydro- 
saline, &c., and certain waste substances containing nitrogen, 
tannin, &c., the organic substances being employed in a liquid or 
semi-liquid condition, brought about by fusion or by the aid of 
solvents. Hydraulic or other pressure may be applied to render 
the coating hard, &c. (May 26, 1882). 


2520. Machines for Br Coke: H. J. H. 
Thomas and J. Somerville, London. [6d. 9 Figs.|—Two 
cylinders revolving at the same or different speeds are mounted 
in a suitable frame, and each has a number of knives or cutters 
fitted to it, or one cylinder only may be used in combination with 
knives fixed to the framework. (May 27, 1882). 


2567. Heating by Electricity: O. Rose, Man- 
chester. [6d. 18 Figs.]—The current is passed through a coiled 
conductor of wire or carbon arranged around or within a pipe or 
system of pipes containing water. (May 31, 1882). 

2633. Steam Boilers and Furnaces: A. C. ert, 
London, [6d. 6 Figs.|—The furnace flue is made of as great 
a width as the boiler will allow, and is comparatively shallow in 
depth, the height being enlarged at the front, making it bell- 
mouthed to form the firebox. The illustration is a longitudinal 
vertical section. A is the furnace flue with the bell-mouthed end 
D, B the return flue below it, and Ca flue, on the outside of the 
boiler, leading to the chimney. The box E open at the bottom 
and closed by doors F, is secured in front of the bell-mouthed end. 
A potusted baffle plate is placed inside the door and separated 
from it by short distance pieces; it distributes evenly the air 
entering through slots at the top and bottom of the door. The 
bars G run lengthwise of the boiler and slope downwards towards 
the front end, these ends being bent (as shown) to retain the fuel. 
The firebars may extend the whole length or there may be a dead 
plate (as shown at G!). The flues AB are stayed with numerous 
vertical tubular stays which retard the passage of the heated gases 
and thus cause a brisk circulation of the water in the boiler. The 





feed water heater I is formed on the top of a short flue connecting 


the backs of the flues AB ; an iron casing L connecting the fronts 


scene 


I 


jay | 
B 


























of the flues BC. A construction of baker’s oven with a baffle 
plate and with firebars, as described above is described and illus- 
trated. (June 5, 1882), 


2634. Pleating Machines: C. G. Hill, Nottingham. 
(6d. 5 Figs.|}—The flexible pleating blade, carried by a working 
frame, actuated by an eccentric or its equivalent, in advancing 
presses the fabric to be pleated against a roller or other support, 
and in retiring is kept out of contact with the fabric, being con- 
trolled by a guiding edge or stop. The rollers have a con- 
tinuous rotary motion imparted to them by a worm and wheel 
gearing. (June 5, 1882). 


2647. Manufacture of Metal Tubes: J. Robertson, 
Govan, Renfrew. [8d. 47 Figs.|—This invention comprises 
(1) a mode and means of grinding and polishing metal tubes 
when specially heated, and in a partially softened state ; (2) a con- 
struction of skew rolls (for rolling tubes) formed of asbestos or 
preparations of asbestos in the form of washers or spiral rings fixed 
on the peripheries of the rolls ;(3)a construction of welding or 
sizeing grooved rolls having their surfaces composed of asbestos or 
preparations of asbestos compressed and held together by rings or 
washers of metal and bolts or rivets ; (4) constructions of bulbous 
mandrels (to be used in rolling tubes) in which the bulb or head 
which bears on the inner surface of the tube is formed of asbestos 
washers or rings, or combined with acting surfaces of asbestos com- 
pressed between plates ; and (5)a mode of rounding, shaping, or 
preparing bulbous welding, soldering, or finishing mandrels which 
is effected by rolling the mandrel between two or more hard metal 
rolls acting together on the surface of the mandrels, whilst 
graphite or other suitable material is rolled in or caused to adhere 
to the surface of the mandrels. (June 6, 1882). 


2649. Pique Glove Sewing Machine: J. Helyar, 
Yeovil, Somerset. [6d. 15 Figs.]—The looper receives reci- 
procating vertical movements in addition to the usual alternate 
circular movements, these several movements being suitably timed 
and arranged for operation and actuated by suitable mechanism. 
(June 6, 1882). 

2652. Date Indicators or Calendars: W. R. Lake, 
London. (J. Cussons, Glen Allen, Virg, U.S.A.) (6d. 7 Figs.J\— 
The numbers for indicating the days of the month are placed on 
two separate dials rotating on fixed centres, the smaller one having 
thenumbers 1, 2, and 3, and thelarger from 0 to 9. (June 6, 1882). 


2657. Railway Brakes: A. E. London. (8d. 
9 Figs.]—The figure is an inverted plan. The friction clutches 
a a are formed as male and female cones ; the male cones being 
fitted on to the axles of the wheels and revolve with them, but 
can slide along the axles ; the female cones being held between 
hornplates a! a! fixed to the framing and cannot turn, but will 
permit of the play of the springs by which the body of the vehicle 
is supported. Two levers b, at each side of the vehicle, are 
pivotted to the framing at 6! and at their free ends to one 
another and are for operating the male cones. The springs ¢ c¢, 
fitted to the free ends of these levers, tend to force them 





outwards and cause the male cones to move into contact 
with the female cones. A sliding frame d is provided with 
antifriction rollers e, bearing upon the levers b, so that when 
the frame is moved longitudinally by any suitable means the 
rollers bear against inclined portions of the levers 6, causing 
their free ends to move inwards and move the cones out 
of contact. The frame is actuated by means of the chain /!, rod h, 
a lever (not shown), rod h2, lever, upright shaft, arm 5, and 
link A6, jointed to the sliding frame, which is guided by the frame 
i. The chain may be actuated by a worm and wormwheel, kept 
in gear by a sliding piece, which would be released by a cord on 
the separation of a part of the train, the two thrown out of gear, 
and the brake applied by the action of the springs cc. An appa- 
ratus fixed to the end of the carriage may be used to take off the 
brake when disconnecting the carriages. The brakes may be 
operated by vacuum or compressed air, or steam, &c., in lieu of 
the springs c ¢c or of the worm and wormwheel. Slight variations 
of the other parts of the apparatus are described. (June 6, 1882). 


2663, Machinery for Drying and Pulverising 
&c.: J. Farmer, ord,Lanc. [6d. 2 Figs.|—Consists of 
a fixed steam jacket or casing of a twin cylindrical form with 
closed ends and two hollow steam heated axles, mounted inside 
the casing, and each provided with a series of blades or beaters 
which are set (by preference) at varying angles, and are arranged 
so as to pass between each other when revolving. (June 7, 1882). 


2673. Manufacture of Gas for Illuminating Pur- 
poses, &c,: W. R. Lake, London. (4. Binnie, Maori Hill, 
New Zealand). (6d. 3 Figs.]—Air, water first reduced to steam, 
and animal fat, or vegetable or mineral oils, as a heated gas, are 
mixed together in suitable but comparatively minute quantities 
in a heated vessel to form a homogeneous gas. (June 7, 1882). 


2675. Telephones: H. Alabaster, South Croydon, 
T. E. Gatehouse, Camberwell, and H. R. Kempe, 
Barnet. [6d. 3 Figs.)—The figure represents diagrammatically 
a telephonic receiver according to this invention. At each end of 
a suitable case there is fixed a plate D, and stretched between the 
two plates is an iron or steel wire, round which are closely wound 
two coils of insulated wire. One of these, W, is connected to the 


poles of a local battery, and the other, L, is connected at one end 
to the line and at the other to earth. When electrical undulations 
produced by pulses of sound on a transmitting instrument of any 
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known kind are sent along the line, the wire A is acted upon, and 
its plates are caused to vibrate and reproduce the sounds, The 


i 


specification contains an illustration of a telephone constructed 
according to this plan. (June 7, 1882). 


2682. Sventing Carbonaceous, Bituminous, Cal- 
careous, and other Substances to Obtain Products 
therefrom: H. Aitken, Falkirk, N.B. [ls. 2d. 19 Figs.) 
—Relates to the treatment of the above substances for production 
therefrom of gas, oil, tar, coke, resins, sulphur, bitumen and 
ammonical liquor ; to the treatment of coke, spent shale, ores of 
metals and oil-bearing chalks for production of carbonic oxide or 
acid gas, sulphur, arsenic, lead, zinc, mercury, and other metals 
and ammonia, and also to apparatus employed therein. (June 8, 
1882). 

2684. Ships’ Steerage Berths: A. Nickels, Liver- 

ol (6d. 6 Figs.)—Relates to the means for connecting and 
supporting the stanchions, to the foot and head boards, to the side 
or connecting boards, and to the canvas bottom, (June 8, 1882). 


2694. Dynamo or Magneto-Electric Machines : W. 
R. Lake, London. (EF. Weston, Newark, Jersey, U.S.A.) 
(6d. 5 Figs),—The armature is wound with two systems of coils, 
one overlying the other, the two systems being alternately super- 
posed ; the two systems of coils by this arrangement are very nearly 
of equal length and equal resistance, and their mean distances 
from the centre of revolution are the same. When currents of 
great quantity are to be generated a continuous conductor is 
wound upon the surface of the armature, one turn in each groove, 
and aloop formed at the point of passing from one groove to the 
next, The same or another conductor is wound afterwards or 
simultaneously with the first, acomplete circle of loops (one for 
each segment) is thus formed around the armature. The loops 
areconnected in order to the segments of the commutator and 
collecting brushes applied at the points of maximum intensity. 
In order to render these machines capable of producing currents 
of minimum intensity and great quantity, loops are taken off at 
two points, such as will insure an equal division of current between 
them instead of at one end, two commutators and two sets of 
collecting brushes being employed. Each coil or section of the arma- 
ture conductor is formed with an odd number of turns, and the 
loops or connexions taken off at diagonally opposite points. The 
two separate currents may be joined either in multiple arc or 
in series. This invention has already been fully described and 
illustrated, vide issue published November 24, 1882. (June 8, 
1832). 

2696. Stills for Distilling Tar or Oil: F. Lennard, 
Shoreham, Sussex. (6d. 4 Figs.)—Relates to a cylindrical 
vessel or still, and to an agitating apparatus arranged within it. 
(June 8, 1882). 


2698. Axle B s and their Lubrication: W. J. 
Brewer, London. (6d. 8 Figs.|—Rings of rubber are com- 

ressed on to the journal and arranged in two annular recesses near 
the end of the bearing so as to be water-tight. Two lubricating 
chambers are fixed in the bearing one above and the other below, 
so that when one is empty the bearing can be turned over. 
(June 8, 1882). 


Treatment of Ores: M. J. Stuart, London, 
and J. Elliott, Reigate. (6d. 4 Figs.)}—A gas made in a 
retort preferably from sulphate of copper, potassium, salt, iron, 
and water is forced up through the ore in the furnace, a suitable 
furnace (used by preference) being described and illustrated. (June 
9, 1882). 


2708. Treatment of Celestine and Sulphide of 
Strontium for Production of Caustic Strontia 
and Carbonate of Strontia: F, J. Bolton, London. 
{4d.]}—The celestine (Sr SO,) is roasted with carbonaceous matter 
and subjected to the action of hot water for the extraction of 
caustic strontia, the residuum is treated with carbonic acid and 
ammonia gas converting the remaining sulphides into carbonates, 
or the celestine may be treated directly in a moistened condition 
with carbonic acid and ammonia gases. (June 9, 1882). 


2713." Gunpowder: W. R. Lake, London. (NV. 
Wiard, Washington, U.S.A.)  [(2d.}—Relates to gunpowder 
made in blocks in the form of prisms, tubes, or otherwise, these 
blocks or grains being perforated. (June 9, 1882). 


2716. Tramcars: T. E. Knightley, London. [4d. 
5 Figs.|—The four main wheels support within them other wheels 
from which the car body is sustained by springs, such wheels being 
retained in a circular form by transverse ties. (June 9, 1882). 


2718. Boiler Furnaces, Stoves, &c.: T. Ogden, 
Burnley, Lanc. [6d. 5 Figs.|—A series of tubes are placed in 
a suitable manner near the bridge, the face of which is inclined 
or curved towards the furnace, the flame passing through and 
around the tubes and against the bridge face. In domestic stoves 
and inclined or concaved surface is provided with flutings which 
serve as air passages, (June 9, 1882). 


2721. False Bottoms or Drainage Plates of Mash- 
tubs for Brewers, &c. : A. W. Gillman and S. Spencer, 
London. (6d. 8 Figs.|—One or more hollow rings, cones, or 
cylinders rise to a suitable height on the upper side of the false 
bottom, the walls of these rings, &c., are perforated, and the por- 
tion of the false bottom open to the interior of the hollow ring is 
removed, (June 9, 1882). 


2723. Electric Lamps: C, G. Gumpel, London. 
(6d. 5 Figs.|—Around the solenoid core G, to which the upper 
carbon-holder is attached, slides a light tube D carrying the 
frame d with the rollers ¢ and f. The former is pivotted upon 
one arm of abell-crank supported by the sliding frame, the other 
arm being jointed to the solenoid core. Upon the axis of the 
latter roller is fixed a feed wheel F actuated by a pawl h, or 
equivalent device put in motion by the core H of the high re- 
sistance solenoid K. The coil of the solenoid Bis in the direct 
lamp circuit, and when its core is attracted the jockey roller e 
grips the carbon-holder, lifting the frame d, and the upper carbon- 
holder forms the are. When this becomes too long the wheel F is 
turned so as tofeed the upper carbon down by the attraction of 


r 





the solenoid K upon its core. The travel of the frame d down- 


wards is limited by the |stops b. Modifications are described in 


Fig Bee 


























which the mechanical details are rather differently arranged. 
(June 9, 1882), 


2726.* Bilge Water Alarms for Barges, &c.: A. M. 
Clark, London, (A. H. L. Oudry, Paris). (2d. 2 Figs.|—A 
solid substance soluble in water prevents the action of an electrical 
or mechanical alarm until the water rises to its level. (June 9, 


2731. Revolvers or Pocket Pistols: E. G. Brewer, 
London, (J. E. Turbiaux, Paris). (6d. 13 Figs.|—Are made 
of such form that they can be held entirely within the hand, the 
barrel end only passing between the fingers, and are fired by closing 
oa It can be also used as a ‘‘ knuckle duster.” (June 10, 

2732. Moving Targets: R. Morris, Blackheath, 
Kent. [6d. 2 Figs.)—The speed of the moving object is regu- 
lated by more or less throttling the issue of liquid from a cylinder 
oy with a piston, suitably connected to the object. (June 10, 

882). 


2734. Gov the Feed of Electric Arc Lamps : 
J. Mathieson, Stratford, Essex. [d. 3 Figs.|—The 
feature of novelty relates to means for cutting the electro-magnet 
in the derived circuit out of circuit without breaking the same. 
The feed of the carbons is regulated by a train of wheels, of which 
the last member is a ratchet wheel. A pawl upon the end of a 
lever takes into this wheel, and when depressed stops-its rotation. 





























, 


Upon the other end of the lever is the armature /, situated over 
the electro-magnet F, placed in a shunt circuit round the are. 
The same lever carries the long bracket e2, and is attached to a 
spring by which it is raised in opposition to the pull of the magnet. 
When the parts are in the position shown the shunt currenttraverses 
the coils of the magnet F and the resistance coil H, but as soon 
as the power of the magnet becomes sufficient to draw down the 
armature a new path is opened for the current through the arma- 
ture lever, down the bracket e? to the contact piece G, and thus 
the magnet momentarily loses its power, the lever rises, thrusting 
the detent in the path of the ratchet wheel and stopping the 
carbons. The armature is again attracted, and the process con- 
tinued of alternately stopping and permitting the feed of the 
carbons until equilibrium is effected between the main and shunt 
circui¢, and the armature stands clear of the contact piece. (June 
10, 1882), 

2739. Ad eating She Rollers of Roller Mills for 
Crus g, c.: J. Higginbottom and O. Stuart, Liver- 
pool, [6d. 3 Figs.;}—The minimum space between the rollers is 
adjusted by means of a pillar(or pillars) placed between the bearings 
of the roll. It is screwed into one of the bearings, and is raised and 
lowered by a worm-wheel whereby the distance the pillar projects 
may be regulated. The pressure of the rollers is regulated by a 
spring, the weight or pressure being taken off the rollers when 
they are at the nearest point to each other, and borne by the 
attachments that contain the spring. (June 10, 1882). 


2742. Lanterns for Street Lamps, &c,: W. E. 
Heavens, London. [6d. 5 Figs.)—The lantern is made in 
sections which can be easily put together and taken apart, the 
sections corresponding in shape and dimensions. (June 10, 1882). 


2743. Finishing Textile Fabrics: E, Edwards, 
London. (C. and J, Chollet, St. Quentin). [6d. 3 Figs.|—Re- 
lates to machinery operating continuously upon lengths of 
textile fabrics passed through it, the material to be treated being 
carried over endless chains arranged on each side of the apparatus, 
— clips which seize and carry it forward. (June 10, 











2746. Breechl Fowling - Pieces, &c.: L, 
Gye, London. [6d. 12 Figs.|—The breech piece is made with 
a curved bar in the form of a half ring fixed below it, and this 
ring fits in a corresponding groove in the body of the stock. The 
rods setting the hammers are made, when the breech is opened, 
to come against a movable stop which also prevents the breech- 
piece being turned too far. The curved bar has a small pin stand- 
ing up from its upper side which comes against an extractor and 
forces it backward. (June 10, 1882). 

2747. Biggin of Sailing Vessels: W. H. Hall 
London. [td. SK 3.J—A stay or stays are fastened to some 
convenient portion of the outward end of any particular boom, 
and to some convenient portion of the mast. (June 10, 1882), 


2748, Darning Pyrites: E. Bramwell, St. Helens. 
Lanc, (6d. 4 Figs.|—The air supporting the combustion is 
made to travel with the products from burner to burner, the 
burners being arranged in series in such manner that the same air 
shall act on the pyrites in each burner in circulating succession, 
and each burner becomes in turn the first, intermediate, and last 
of a series. (June 12, 1882). 

2749. Capsules for Bottles, &c.: C. Cheswright, 
London, [6d. 20 Fiys.}—The capsules have one or more of 
their sides flattened or only slightly rounded. Relates also to 
means for embossing or otherwise ornamenting the flattened sur- 
face. (June 12, 1882). 


27 Miners’ Safety Lamps: W. Morgan, Ponty- 
petaa, Wales, [6d. 1 Fig.|—The oxygen enters through 
noles bored all round the bottom ring and enters an annular space 
around the base of the lamp, and passes through a series of 
internal tubes through holes bored around the ring. The pro- 
ducts of combustion also pass out by a series of internal tubes. 
Two or more separate burners supplied with air as described are 
used, (June 12, 1882). 

2752. Electric Lamps: J. Lane, London. [6d. 12 Fiys.] 
—In this incandescence lamp the globe a is removable, the fila- 
ment d with its connecting wires h hk! being carried by a plug ¢, 
between which and the globe is a ring or collar 6 making airtight 
joints. The plug c is sometimes made of brass or other good con- 
ductor, one of the wires / being carried through it inan insulating 


tube. Through c is a passage for exhausting purposes, and upon 
a seat in this passage is placed the valve e, which during 
exhaustion is kept open by an electro-magnet controlled by a 
spring or by a spring controlled by an electro-magnet. In the 
former case when the proper vacuum is reached the current 
through the magnet iscut off when the spring closes the valve. 
In the latter case the reverse action takes place. Or a second 
electro-magnet may replace the spring. After the valve is closed 
cement or wax is run inte the space and a plug yg inserted. 
Various modifications of details are shown. (June 12, 1882). 


2753. Gas Motor es; C. T. Wordsworth, 
Leeds, and J. Wols olme, Radcliffe, Lanc. [3d. 
8 Figs)—Relates to that class of engines in which the air and gag 
are drawn into the cylinder at or near atmospheric pressure dur- 
ing a portion of the stroke and exploded, forcing the piston to 
complete the remainder of its stroke, the products of combustion 
being forced out through the exhaust on the return stroke. 
Fig. 1 is an elevation of the general arrangement of engine, and 
Fig. 2 is a section of a portion of the cylinder and the valve ar- 
rangement, showing the position of the valves just before firing. The 
ports b for the admission of gas and air are cast in the cylinder 





























near to one end and a face cast or fitted on to the’ outside of, these 
ports 6 forms the slide face. A slide d of the ordinary kind 
works on this face and has suitable slots or ports for the admis- 
sion of gas (n) and air (d!) and for igniting (0), and is actuated by 
acam or other means. A back plate e suitably fastened presses 
against the back face of the slide. A number of slots or ports (an 
air and n gas) admit air and gas to the body of the slide d. The 
back plate may have a valve g suitably actuated, connected to the 
main gas supply and regulated by the governors. The water jacket 
surrounds the cylinder. The exhaust valve h is actuated by a 
cam, The master light is placed at the base of the chimney p to 
relight ignition chamber 0, An annular chamber (claimed but 
not illustrated in the specification) is bolted on to the end of the 
cylinder nearest the crank and is of suitable depth but the width, 
fits the outer edge of the piston when it rides into it just before 
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the termination of the outer stroke and displaces the volume of 
air lodged therein through an opening and valve, and on to a 
reservoir or india-rubber bag to be afterwards used for the pur- 
pose of flushing the igniting chamber of the slide. (June 12, 
1882). 

2755. Electric Lamps: W. Chadburn, Liverpool. 
[sd. 10 Figs.]}—The improvement consists principally of a form 
of gripping device. This is composed of three vertical levers a of 
the first order, pivotted at a! to a ring b, suspended by adjust- 
able stops c from the top plate D. The lower ends of the levers 
are made to grip the carbon by the upper ends being expanded 
by a cone d, which is moved by the primary solenoid E and the 
lever F, the other end of which is connected to the shunt solenoid. 
The cores of the solenoids are made hollow and filled with liquid 
into which a stationary piston e dips. When the lamp isin action 
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the position of the lever is regulated by the differential action of 
the two coils and so the grip levers are forced inwards or out- 
wards according to the state of the are. A dynamo machine, 
according to this invention, bas four vertical field magnets with 
massive poles. The magnets are arranged in pairs, two to each 
of the false poles. The armature is comprised of a coil, or core, of 
iron ribbons, wound round at intervals with copper wire, and form- 
ing a spiral of several convolutions, occupying the space equal to 


the width of the poles. The connexions from the copper coils of the | 


armature may be led inside the coils of the spiral to the com- 
mutator. The terminal points of the iron ribbon coil, being the 
core, are connected to each other so as to complete the circuit. 
The spiral coil may lie on a wooden drum. (June 12, 1852). 
2756. Voltaic Batteries: C. G. Gumpel, London. 
[6d. 5 Figs.)—These batteries are portable. Fig. 1 shows one 
variety. A A are the plates of lead or other material with the 
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exciting fluid between them. The whole is enclosed within an 
india-rubber tube that prevents leakage, and is situated within a 
glass or metal case surmounted by a lamp. In Fig. 2 the plates 
A A are separated by an insulating substance and connected by a 
rivet. A joint is made by a ring N that presses the tube into a 
groove in M. (June 12, 1882). 


2757. Gas Burners: J. Imray, London, (C. Clamond, 
Paris). (6d. 7 Figs.|—Relates to the construction of burners in 
which the heat of the flame or of the products of combustion is 
conveyed downwards by a central metal rod or stem to the gas 
and air supply. (June 12, 1882). 

2759. Electric Lamp : H. H. Lake, London. (2. R. 
Mofatt, Brooklyn, U.S.A.) (6d. 8 Figs.)—C_ is the upper 
carbon rod, provided with a toothed rack D!, gearing with achain 
of wheels, the last member of which is the ratchet wheel D%. The 
pawl E is pivotted to a standard erected on one of the levers F?, 
which are at one end pivotted to the frame and at the other end 
carry the armature F! of the magnet F. The movement of this 
armature is resisted by a spring F4. The magnet itself is in a 
shunt circuit. G is a magnet in the main circuit. Its armature is 
mounted on two levers G2, which are arranged between the levers 
F2, and are similarly pivotted to the case. These levers are united 
at their free ends, and the carbon-holder passes between them. 
F3 is a catch, consisting of a bell-crank lever pivotted at one end 














of a rod b, which extends between the levers F2, so that its angular 
portion can act upon the carbon rod. The other end is act »d upon 





| by the spring ¢. This catch serves to maintain the carbon rod in 


any position to which it may be adjusted, but its grip is not 
sufficiently strong to prevent it being forced down by the pawl E 
and train of wheels. When the electro-magnet G attracts the 
armature G! this catch raises the rod and establishes the arc. 
When the magnet loses its power the tail of the catch meets the 
stop H, and the other end is lifted clear of the rod. The con- 
nexion to the shunt magnet is through a movable lever L. When 
the lever F2 rises to the top of its stroke it breaks this connexion 
and demagnetises the magnet. Immediately the armature 
descends, and in so doing completes the connexion, and so on. If 
a carbon breaks, the lever G2 falls onthe contact M and short- 
circuits the lamp through a resistance equal to the are. (June 12, 
1882). 

2764. Single Rail Railways, &c.: A. M. Clark, 
London. (C. F. M. 7. Lartigue, Obiote, Spain). (10d. 18 Figs.) 
—A light rail is mounted on legs pivotted to the rail and spiked 
or otherwise secured to the ground. The ends of the rails are 
coupled by means of fishplates bolted to one rail end, the other 
rail having notches in its web to permit of its insertion or 
removal from between the plates without removing the bolts. 
The rail at branchings and road crossings is made laterally mov- 
able bodily with its supports. Relates also to the carrier. (June 
12, 1882). 

2767. Grinding Mills: P. M. Justice, London. 
(M. B. Church, Grand Rapids, Mich., U.S.A.) [6d. 3 Figs.J)— 
The lower movable stone is made with a perfectly level face from 
eye to skirt, the upper stone is slightly and uniformly dished from 
eye to skirt ; the surface of the two stones may be slightly crooked. 
A screw connected to any convenient part of the mechanism is 
placed in a chamber, one half of which (at the delivery end) is 
closed by a close fitting case, and the other half open to the 
material to be fed. The feed thus varies with the rate of revolu- 
tion of the stones. (June 13, 1882). 


2768. Railway Cars and Cots for Use therein: 
P. M. Justice, London. (M. B. Church, Grand Rapids, 
Mich, U.S.A.) [10d. 11 Figs.])—The object of this invention is 
to provide and arrange a collapsible cot in a railway car in such 
connexion with the seats that movable chairs may be used as 
seats with movable backs. (June 13, 1882). 


. Dynamo-Electric and Electro-Dynamic 
Machines: J. Imray, London. (P. Jablochkof, Paris.) 
{6d. 4 Figs.}—A magnetic coiled bobbin, fixed obliquely on an 
axis, revolves between or within polar fields so as to present its 
opposite edges to opposite fields alternately. This machine has 
been fully described and illustrated in the issue published No- 
veniber 3, 1882. (June 13, 1882). 


2771. 
son, London. 
type. 
with annular layers of iron and conductor, so that the magnetic 
influence of both sides of the wire is utilised. The armature con- 
sists of a copper band which folds backwards and forwards, the 
folds lying radially. (June 13, 1882). 


2778. Aupenetes for Compressing and Moulding 
| Explosive Material into Various Forms for B. : 
E. Hesketh, Dartford, Kent. [(d. 3 Fiys.)—After the 
material is compressed the punches ascend, and sliding pieces at 
the bottom of the mould are withdrawn, the punches descend and 
force out the moulded prism ; on the reascent of the punches, the 
sliding pieces again cover the bottom of the mould ready for the 
next descent of the punches to compress the material. (June 13, 
1882). 
2779. Haymaking Machines: J. C. Float, Maldon, 
x. (6d. 2 Figs.}—A rock lever is mounted at about the 
| centre of its length loosely on the tine barrel shaft. Three stud 
axles to carry pinions are secured to the rock lever in any con- 
venient manner, two on one side of the centre and one on the 
other. A spur pinion, which gears with two of the pinions above 


[4d. 





shaft, is fixed to the tine barrel. By rocking the lever to one 
position or the other, the direction of the tines will be changed. 
(June 13, 1882). 

2786. Instrument for Measuring, Indicating, and 
Recor Variations in Atmospheric Pressure: A. 
M. Clark, mdon. (EL. Bourdon Parise). 
graduated vessels communicate with one another by their lower 
extremities by means of a flexible tube and are suspended from 
the arms ofa balance. They are connected at their upper ends to 


attached to the centre of the beam one carrying a weight whose 
position is adjustable and the other a stylus marking on a disc 
rotated by clockwork. The upper part of one of the graduated 
vessels is attached to the last tube of a Bourdon anemometer. 
(June 13, 1882). 


2796, Buoyant Speed Wheel: W. Teague, Red- 
ruth, Cornwall. [4d. 3 Figs.|—The centre part and bearings 
are constructed as in ordinary paddle-wheels, but the propelling 
paddles are curved, so that they tend to lift the vessel out of the 
water. The buoyancy may be greatly assisted by suitable air 
chambers. (June 14, 1882). 


2798." Stands for Spirit Bottles, &c.: F. Sibray 
and J. F,. Hall, Sheffield. (2d.|—The stand is made witha 
base and a cover supported by two uprights between which there 
is just sufficient room for the bottles to stand. The bottles can 


fixed. (June 14, 1882). 


2800. Card-Setting Machines: H. Yates, Cleck- 
heaton, Yorks. (Stedman and Fuller, Lawrence, Mass., 
U.S.A.) [2d.)—The crookers are attached to one end of a curved 
and hinged lever, the — end being in such position in rela- 
tion to a second curved lever so that should the tooth be not 
properly formed the end of the second lever will be caught by a 
cross-bar and the machine brought to rest by suitable mechanism. 
(June 14, 1882). 


2801. Apparatus Connected with the Furnaces of 
Steam Boilers: J. Proctor, Burnley, Lanc, (2d.)—The 
bars of the furnace are all carried forward at one time and brought 
back by halves (i.e., alternate bars). (June 14, 1882). 


2802. Type Printing Presses: J. Miller, Spring- 
burn, Lanark. [S8d. 4 Figs.)—Relates to a new construction 
of type printing press with special arrangements of fittings for 
automatically feeding the paper thereto from the web to be 
printed, and to mechanism for cutting the paper into lengths to 
suit any desired size of sheet. (June 14, 1882). 


2805. Genementing Tin Plates, &c.: A. N. Hop- 
kins, T. Baker, and T. W. Burt, Birmingham. [(4d.)— 
The coating material to form the design is taken up on to a roller 
constructed from a lithographic stone or zinc piate or suitable 
equivalent having the design marked upon it, and the design is 
then printed on to the metal sheet, and the metal sheet is stoved 
in the usual manner. (June 14, 1882). 


2807. Secondary Batteries: L. Epstein, London. 
(4d.]—The electrodes are formed from metallic lead by the aid of 
an electric current, and of a permanganate or analogous oxidising 





namo-Electric Machines: J. Farquhar- | 
6 Figs.}—The machine is of the Ferranti | 
The field magnets are formed of an iron core surrounded | 


méntioned, and through these with a gear wheel on the driving | 


[6d. 6 Figs.J|—Two | 


the rigid support of the beam by flexible tubing. Two rigid arms are | 


only be withdrawn from one side if desirable, the sides being | 


agent present in the cell. To form a cylindrical battery two sheets 
of lead are taken and placed one over the other with a water 
cushion between, and then rolled into a scroll, the water let out 
of the cushion, and the cushion withdrawn. To form a rectangular 
battery a wooden vessel is lined with lead, and the other electrode 
is doubled upon itself and placed within the vessel. (June 14, 
1882). 


“i tary Engines: J. and F. W. Brierley, 
London, (2d.)—The object of this invention is to avoid the use 
of sliding or rocking steam valves, and includes a few minor im- 
provements in the pistons and other parts. (June 14, 1882). 


2612.* Apparatus to be Attached to the Wheels of 
Vehicles for Facilitating their yyy upon 
Common Roads: W.R. Lake, London. (S. von Heinrich, 
Doerfel, Hungary). (2d.|—A loose endless chain, consisting of a 
number of short lengths of channel iron pivotted together, is 
placed around the tyre of the wheel. (June 14, 1882). 


2814. Metallic Bedsteads. &c.: T. Wilson, Bir- 
mingham. [ls. 42 Figs.|—Consists in improvements in the 
construction of the head and foot rails by which the usual cast- 
iron dovetails and corners are dispensed with, in the sides, ends, 
stretchers, bottoms, and flexible mattresses, and in the construc- 
tion of folding bedsteads. (June 14, 1882). 


2815. Apparatus for Ventila 
Distributing Air: A. B. Brown, 
8 Figs.|—The fan shaft is driven direct by three or more single- 
acting cylinders. The fan shaft has arranged in connexion with 
it two similar sets of cylinders, each set in a casing filled with oil 
or other suitable liquid. The air is drawn in and compressed in 
one set of cylinders, and the heat due to compression extracted 
by forcing it through a suitable heat exchanging apparatus, and 
is then expanded, giving out work and being cooled, and passes 
to the fan either alone or mixed with more or less air not cooled 
by the machine. The oil in the casing takes up a portion of the 
heat, and is kept in circulation. Modifications are described and 
illustrated. (June 15, 1882). 


2817... Burglar Alarms: J. Blomerley, Pendle- 
bury, Lanc. (2d.)—A bell or gong provided with suitable 
apparatus is sounded when a door or window is opened, and acts 
by means of a spring or weight like an ordinary alarum. (June 
15, 1882). 

2820. Manufacture of Iron, &c. : J. Beasley, Hands- 
worth, Staff. (4¢.)—The iron is treated in a furnace lined 
with oxide of iron and salt, saturated with dilute hydrochloric 
acid and lime or limestone, with or without the addition of the 
same substances to the molten bath. (June 15, 1882). 


2831." Music Stools: W. Morgan-Brown, London. 
(E. C. Toussaint, Zurich, Switz.) [(2d.)—The seat board is sup- 
| ported by four racks guided in the four legs of the stool, and is 
raised by two tappets on a transverse shaft. (June 15, 1882). 


2833. Breech-Loading Firearms: J. Robertson, 
London. [6d. 13 Figs.|—Kelates to the setting back of the 
hammers to full cock at the time of opening the breech, and to a 
safety catch mechanism. (June 15, 1882). 


2835." Preparing Soap for Toilet &e.: 
W. R. Lake, London. (/. Bankmann, Vienna.) |2d.)— 
Thin shavings are planed off from a block of soap which are then 
subjected to the action of a roller, and each shaving divided by 
a perforator. (June 15, 1882), 


Manufacture of Nitric or Nitro Compounds 
for Explosive oses, &c.: W. R. Lake, London. 
(HM. Gruson, Buckau-Magdeburgh, and A. Helihog, Berlin.) {8d. 
3 Figs.]—Nitro-compounds are manufactured by the action of 
nitric acid upon organic substances in their crude state, and 
these compounds are mixed with substances containing oxygen. 
The exploding chamber is provided with two openings for filling, 
the envelope being in two parts screwed together. ‘The partition 
is placed so that it can only be displaced by a heavy blow or pull. 
(June 15, 1882). 
| 2842,.* Construction, Propelling, and Steering of 
| Shi &c,: R. Atkin, London. (2d.)—The ship is con- 
| structed with two stern-posts with a rudder to each, and three pro- 
| pellers, the central one being between the two stern-posts. June 
| 16, 1882). 
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2843. Apparatus for Heating Air and Gases: 
|L. McIntyre, Glasgow. [2d.)—The heating apparatus con- 
| Sists of a chamber containing one or more passages ; pins preject- 
|ing from the inside of this chamber are heated from without 
by steam or other means. These pins finely subdivide the air and 
| heat it. The pumping cylinders of the blowing engines are lined 

with enamel, and the pistons stuffed with hair or suitable fibrous 
| material, (June 16, 1882). 


| 2845.° Incandescent Lamps: A. Pfannkuche, Lon- 
; don, (2d.]—The luminous bridge is made hollow and the ends 
of the conducting wires inserted to a considerable distance, or if 
| the burner is made of strands, the strands are twisted around 
| the conductor. The burner is made of a hollow plaited or woven 
| fabric of jute, hemp, cotton, or other suitable fibrous material 
and the wire ends inserted. The wire ends may be pointed, and 
rough, and cement may be used. A number of such burners are 
wound round blocks and covered with graphite, and after car- 
bonising left to cool very slowly. (June 16, 1882). 


2851. Furnaces for Burning Pyrites: J. Mason, 
| Witney, Oxon. (6d. 6 Figs.)—Relates to that class of fur- 
| naces in which the pyrites are subjected to heat on an incline 
| down which they are fed by a series of rollers. The rollers have 
| the flutes serrated or notched, or covered with studs. A tem- 
i porary fireplace is employed at the upper part of the furnace to 
| start the furnace and the permanent fireplace is placed below at 
| the lower end of the furnace, the products passing underneath 
| the lower part of the furnace bed to the chimney. The bed of 
| the furnace may be arranged in parts in parallel but different 
| planes, each part having its own set of rollers driven by a separate 
| shaft. (June 16, 1882). 


| 2853.* Pipe Joints: J. H. Moore, Bournemouth, 
| Hants. [2d.)—One end of each length of pipe is formed with 
a rebated socket, tapered in the interior, and with a flange around 
the annular face of the front end, in which flange is a groove into 
which is sprung a gutta-percha or other ring or tube. The other 
end of the pipe corresponds accurately to this part, the two ends 
being drawn together by bolts. A modification for earthernware 
is described. (June 16, 1882). . 

2854,* Ambulances: J. U, Burt, London, (2d.]—The 
interior is provided with rails and springs to allow of the stretcher 
being easily pushed in or taken out. Straps are suspended from 
the roof to support an arm or leg. Stretchers can be sus- 
pended at the front and back ends. Means are taken to prevent 
jolting of the patients. The wheels may have india-rubber tyres 
(June 16, 1882). 

2859.* Sash Weight Attachments for Sash Windows: 
H. C. Tucker, Peterborough, (2d.}—Consists in an appliance 
for locking the sash weights when desired. (June 17, 1882). 

2860.* Tricycles, &c.: Neal, New Benwell, 
Northumbert:nd. (2/.)- A pair of small hydraulic cylinders 
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are fitted with rams and actuated by small pumps, each stroke 
forcing the ram sufficiently forward to give half a revolution to 
the crank, the ram of the other cylinder being forced back at the 
same time. (June 17, 1882). 


2861." Apparatus for Sto . Transporting, and 
Preserving Food, &c.: n Edwards, London. (S. 
Schreiber, Hanover). [2d.]—The compartment is made of three 
layers of wood, except the bottom, which has only two layers, and 
horsehair, peat, or other suitable material is packed between the 
layers. Reservoirs for containing ice, &c., are fitted to the roof, 
(June 17, 1882). 


2862. Hydro Extractors for Drying Fulled Cloths : 
E. Edwards, London. (C. Brecheissen, Elboeus, France). 
(2d.]—The cloth is wound upon a tube of india-rubber, leather, 
or other suitable flexible material. This tube is fitted upon 
a roller of wood revolving in bearings provided with a handle. 
The cloth being wound on, the wooden roller is removed and the 
cloth dried on the flexible tube. June 17, 1882). 


2864. Bleaching Cotton‘{Cloth, &c,: E. de Pass, 
London. (G. D. Davis, Boston, U.S.A.) [4d.]—The cotton 
cloth, &c., is boiled in a solution prepared by dissolving a com- 
pound composed of any of the products of petroloum, the ex- 
pressed oil of mustard seed, and an alkali. The solution is | 
withdrawn after, say, three or four hours, and boiling water forced | 
through the fabric, which is then taken out and run through cold | 
water, and through a solution of chlorine, and passed through 
rollers, &c. (June 17, 1882). | 


2866,* Apparatus for Taking up Slack Chain of 
Hoists, &c.: G. Allix,London. {2d.}—A deep spiral step is 
formed upon an upright held in a vertical position, one or more 
rollers bearing upon this step, which is held in position by a block 
or weight upon which the chain iswound. (June 17, 1882). 


2869,* Ships’ Rudders: M. Cotter, G ow. [2d.]— | 
The pin, pintle, or journal part of the rudders is fitted with an 
angled or conoidal bearing collar on the underside of its shoulder, 
fitted to rest and turn on and in a corresponding bearing and carry- 
ing bush in the upper part of the gudgeon or eye of the pintles. 
(June 17, 1882). 


2880. Sewing Machines: W. Fairweather, Man- | 
chester. [6d. 3 Figs.)|—Consists in arranging eyes upon the 
needle slide bar, through which eyes the thread passes, and in | 
causing the thread as it is thus moved up and down by the needle 
slide to come and rub against a bent piece of wire or metal secured 
tothe ‘‘ head” forthe needle slide. (June 19, 1882). 


2882.* Self-Ae Window-Blind Apparatus: W. 
8S. Laycock, Sheffield. (2d.)—A blind roller proper is made 
to rotate by suitable weights or springs, and is provided at both 
ends with a ratchet wheel or brake; a second roller over which the 
blind passes is carried at each end by a rocking lever and is pro- 
vided with a catch or pawl. The loose end of the blind is weighted. 
(June 19, 1882). 


2888. Capstans, Windlasses, &c.: S. Baxter, Lon- 
Gon, (2d.J—The capstans, &c., are cast in steel and afterwards 
annealed. (June 19, 1882). 


2891. Materials Used in Making Corsets, Crino- 

es, _S. Dixon, V » Blackmore, Hants. 

[2d.]}—The stiffening materials are covered or embedded in fine 
cork. (June 19, 1882). 


2892.* Scrapers for Fuel Economisers or Water 
Heaters: J. G. Perkin and J. Scott, Wakefield. (2d.) 
—-Relates to the cleansing or scraping of the vertical tubes through 
which the water supply passes to be heated. The lifting levers 
have recesses to receive the scraper levers which carry the upper 
and lower scraper segments. (June 19, 1882). 


2895. Explosive Materials: W. R. Lake, London. 
(F.J, Petry, Vienna). [4d.]—Paper is coated with a mixture of 
yellow prussiate of potash, charcoal, nitrate of potash, chlorate of | 
potash, and wheat starch prepared and applied in a manner de- 
scribed. (June 19, 1882). 


2898. Incandescent Electric Lamps: A. Swan, 
Gateshead, Durham. (6d. 23 Figs.|—Relates principally 
to methods in the preparation of the conducting wires forming 
the electrodes of filaments in incandescence lamps. Fig. 1 isa 
table upon which a wire is cut into the desired length and bent | 
ina U form by means of the cutting lever e and the bending lever 
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» both levers being fixed to the spindle d and operated by the 
same movement. The bending lever is graduated in three dif- 
ferent strips, as shown, to accommodate three different thick- 
nesses of wire ; b is an abutment ledge, while gg are rests for the 
wire during the operations of measuring and cutting. Fig. 2 





represents a contrivance for povning the terminal loops and 
tags. The curved portion of the wire is laid against the stop hy 
under the catch Ay and its ends are received by slots, or 
equivalent pegs, at one side of the spindles i? and ®. By the 
rotation of these spindles in opposite directions by means of the 
gear shown, loops are formed and the extreme ends of the wire 
doubled back against the legs. The distance between the axis of the 
spindles is equal to that required between the centres of the yo 
ig.{3 is a mould, opened out, for surrounding the wire, thus far 
prepared, in a glass envelope. The wire j is supported upon pegs 
mm, which fit into corresponding recesses | upon the opposite 
half of the mould. 2 and 2 are circular recesses for the reception 
of the molten glass or enamel, 2 being a plug to limit the flow in 
a downward direction. Fig. 4 illustrates a mould in which the 
flat circular recess /! is replaced by a dome-sha) recess ll, By 
means of the lever n the core piece /4 is rai from the mould 
immediately after the casting to obviate risk of fracture of the 
stem. To facilitate adhesion between the wire and the les por- 
tions of the metal forming the mould are insulated, and the wire 
is raised by means of an electric current toa white heat at the 
moment the molten glass is being pressed around it. In 
Figs. 5and6 is shown a pair of rollers for flattening out the 
ends of the wire after the curved portion has been cut 
away. The rollers pp, which are geared together and move 
simultaneously by the operation of the handle p5, have portions of 
their surfaces removed, as shown, to allow the insertions of the 
wires to the full extent left bare by the stem of glass. The rollers 
are slightly eccentric and flatten the wires gradually. Fig. 7 is a 
machine for twisting the ends of the wires into helical coils for the 
reception of the lamp filaments. The spindle r is provided at its 
pointed end with a needle r3, and with a catch s which is pivotted 
in a slot in the spindle at s2, and the tail s3 of which lies between 
the projection g3. By pressing the spindle forward the catch is 
canted and willallow the flattened end of the wire to be nipped 
between it and the needle. Upon rotating the spindle the coil 
will be made. wisarest. Ina modification the spring ¢ is dis- 
pensed with, the pressure of the catch upon the needle being pro- 
duced by aspring acting directly upon itself. (June 19, 1882). 
2899.* Apperetes for Easing Strains on the Sheets 


of Fore and Aft Rigged Vessels: R. A. Ray, Great 
Grimsby, Linc. [2d.}|—Consists in a spring draw box mounted 


| in gimbals, so as to be free to oscillate in any direction to the 
| draw rod, to which the sheet is attached. (June 19, 1882). 


2902. Electric Meters: J. T. Sprague, Birmingham. 
{4d.]—The gas arising from the decompositionin a galvanic cell is 
caused to re-enter combination, after being measured, in a gas 
battery and reg te the elect tive force expended in the 
decomposition. The variation of temperature in measuring the 
gases is compensated by altering the capacity of the receiver or 
varying the action of the recording train. If it be desired to weigh 
the electrodes without removal, the cathode is placed horizontally 
at the lower part of the vessel. The weighing apparatus is 
attached so thatthe current does not passthrough it to the plate, 
and the act of weighing cuts off the current to the meter. The 
cathode is attached by non-absorbent cords to the balance, the 
anode moving freely between these cords. A reverser arranged 
either to reverse the action of the meter or to send a large reverse 
current through it is controlled from the outside, and accessible 
only by the proper authorities. (June 19, 1882). 


3008. Telephonic Instruments: J. D. Husbands, 
London, [ls. 104 Figs.}—Consists in the employment in trans- 
mitting instruments of a disc or diaphragm divided into or con- 
sisting of plates, two of which form the terminals of the conduct- 
ing wires, and which are enclosed within a chamber or recess 
filled or partly filled with coke or other suitable material in the 
form of a coarse powder or in grains or lumps. The two plates or 
halves of the disc or diaphragm are formed of thin iron or other 
suitable material, and when necessary have an intermediate stri 
of non-conducting substance placed between and connected wi 
them. In the receiving instruments a combination with magnets 
and a diaphragm of an intermediate piece which has an angular 
connexion with the diagram, and greatly increases the effect of the 
vibrating or fluctuating current upon the diaphragm, is employed. 
(June 24, 1882). 


3016. Ascertaining Approximately the Trim and 
Stability of Ships, &c.: A. Taylor, Newcastle-on- 
Tyne. (4d.)—A known weight acts with a known leverage to 
heel over a vessel, the angle of inclination and the metacentric 
height being’recorded upon an index graduated in divisions cal- 
culated from the known displacement of the vessel. (June 26, 
1882). 

3029. Glass Furnaces, &c.: E. de Pass, London. 
(H. Quennec, Paris). (6d. 13 Figs.)—Relates to a system of fur- 
nace with quick combustion hearth for continuously working and 
melting glass in a single tank or bath (the air being heated by the 
sides of the furnace) and tothe use of floating curvettes, bowls, or 
pots of special construction. (June 27, 1882). 


3070. Electric Arc Lamps: E. de Pass, London. 
(C. Roosevelt and B. Abdank, Paris). (6d. 6 Figs,}—The upper 
carbon B is fixed in a clamp P at the lower end of the toothed rod 
T, which passes through the centre of the fixed iron core a of the 
solenoid A, electric continuity being maintained between the 
carbon and the solenoid coils by the flexible connexion t. Resting 
upon the frame f is the soft iron armature D, Figs. land 2, which 
is provided with a tube sliding freely in the socket m. Attached 
to the tube is a pawl h which, when no current passes through 
the lamp, does not engage the teeth of the rod T. Upon the ex- 
citation of the solenoid coils the armature becomes attracted 
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upwards, and thé pawl being brought in contact with the jockey 
roller g, or equivalent contrivance, engages the teeth of the rod, 
which it raises and forms the arc. In Fig. 3 the armature D is 
fixed, while the iron core of the solenoid moves, and the pawl h is 
replaced by the lever /, which is pivotted to the core at x, and 








carries at its lower end an iron block L, Upon a current flowing 
through the solenoid coils, L is attracted towards the rod T, which 
is Deg between the wey t upon the centre of the lever 
and the two screws v and v!. At the same time the core moves 
towards its armature, carrying the carbon-holder and carbon with 
it. To complete the lamp the solenoid is wound with layers of 
fine wire in a shunt circuit superposed upon the coarse wire coils 
and both ends of the wire are connected to the contact of the 
resistance balances described in the Specification of Letters Patent 
339 of 1882, some slight modifications of which are shown, 
(June 29, 1882). 


4179. Ventilators for Railway Carriages, &e.: 
R. H. Brandon, Paris. (P. J. P. d’ Aragon, Paris.) (6d. 
18 Figs.}—The ventilator is placed on the roof, and consists of a 
funnel-shaped mouth, by which the air is drawn in and driven into 
abox upon which the funnel is jointed, a curved pipe leading 
from the box, which is divided into compartments ant contains 
water, to the carriages. (September 1, 1882). 


4930. Electric Arc Lamp; C. S. Snell, Sal 
Cornwall. {[6d. 7 Figs.|}—The main feature consists in the 
brake arrangement by the action of which the hy coed carbon- 
holder is fed downwards. The carbon-holder slides freely withiu 
the soft iron core F of the solenoid P, whose coils are in a shunt 
from the lamp circuit. Upon the upper part of the core is 
pivotted the soft iron armature M, the weight of which, when no 
current is passing, causes the brake-block J to press upon the 




















carbon-holder through a slot cut in the core, the degree of pres- 
sure being regulated by a weight and screw W and O. During 
the burning of the lamp the magnetising and demagnetising of the 
core reacting upon the block M varies the retarding pressure of 
the brake-block upon the carbon-holder, and allows it to slide 
when the arc becomes too long. In one modification the brake is 
applied by means of a spring, the pressure of which is relieved 
when a lever connected with the brake-block is brought by the 
descending core against an adjustable stop. B B! are contact 
iy for conveying the current to the top carbon. (October 17, 
1882), 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of Enaingerine, 35 and 36, Bedford- 
street, Strand. 


FOREIGN AND COLONIAL NOTES. 
American Enterprise in Melbourne.—Dr. Weir, who has 
just arrived in itoune from America, has been com- 
missioned by a syndicate of American capitalists to apply 
to the Victorian Government for permission to lay a tram- 

way in Melbourne to be worked by an endless cable. 


The Municipality of Paris.—The expenditure of the 
Municipality of Paris for 1883 is officially estimated at 
10,440,000. The new president of the Municipal Council, 
M. De Bouteiller, on taking the chair at the commence- 
ment of his year of office, rightly pronounced the budget 
- > municipality for the ensuing year ‘‘a veritable state 

1 get.” 


Canadian Naval Matters.—The Canadian Navy is to be 
abolished. The Imperial Admiralty has instructed Sir 
Leopold McClintock, the admiral in command of the 
British fleet on the North American station, to receive 
back the corvette Charybdis which was borrowed by the 
Dominion Government for use as a training ship. It 
seems that she has been found ill-adapted for this service 
on account of her size. 


Locomotive Power on the Nashville, Chattanooga, and St. 
Louis.—The aggregate distance run by engines onthe Nash- 
ville, Chattanooga, and St. Louis Railroad in the twelve 
months ending June 30, 1882, was 1,979,923 miles, as com- 
pared with 2,151,693 miles in 1880-1. The cost of loco- 
motive power per mile run in 1881-2 was as follows: For 
repairs, 2.75 cents ; for engineers and firemen, 4.98 cents ; 
for water supply, .39 cents; for watching and wiping, 
.48 cents ; for stores, .70 cents; for fuel, 5.89 cents ; total, 
15.19 cents. Eight new 10-ton engines have been pur- 
chased, and three passenger engines have been built and 
overhauled in the company’s shops. Two old engines 
have been sold, making the total number now on hand 87, 
most of which are in good running order. 














Fes. 2, 1883.] 


ENGINEERING. 


97 














THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tux annual general meeting of the Institution of 
Mechanical Engineers was held in Great George- 
street, Westminster, on the evening of yesterday 
week, the 25th ult., when the report of the Council 
was read and passed. From this report it appears 
that at the end of 1882 the total number of members 
of all classes was 1370, as compared with 1276 at 
the corresponding period of the previous year. 
During the past twelvemonths there have been 
added 141 members of all classes, and lost, by death 
19, and by resignation or removal 28. This 
effective increase of 94 is the largest ever recorded 
in the annals of the Institution. The obituary list 
is not only long, but exceptionally heavy. The loss of 
such names as T. Aveling, C. E. Amos, R. C. May, 
W. Menelaus, and R. Wilson, creates a void not 
only in the roll of members of this Institution, but 
also in the ranks of the whole profession. 

The receipts for the year were 46601. 9s. 2d., while 
the expenditure was 3748/. 12s. 5d., leaving a 
balance of 9111. 16s. 9d. The total investments 
and other assets amount to 14,528]. 7s. 5d., and 
yield an income of 418. 14s. 6d., while the liabili- 
ties are nil. 

The three Committees on Experimental Research 
have all pursued their investigations during the 
past year. With regard to the hardening, temper- 
ing, and annealing of steel, the important investi- 
gation commenced by Professor Abel has not been 
brought to a conclusion, but an interim report, 


which we shall publish next week, was _pre- 
sented to the meeting. This was followed by a 
most interesting communication by Professor 


Hughes, on the ‘‘ Molecular Rigidity of Tempered 
Steel,” which went to confirm Professor Abel’s 
hypothesis. This we publish on page 104. Professor 
Kennedy has carried out an important series of 
experiments on double-rivetted joints, both lap 
and butt joints; but the report is withheld, 
pending the completion of similar experiments 
with hydraulic instead of hand rivetting. The 
experiments on friction, which had been con- 
siderably delayed, have been carried out by Mr. 
Beauchamp Tower, at the Edgware-road Works of 
the Metropolitan Railway, with a machine specially 
designed for the purpose, and constructed by Messrs. 
Easton and Anderson. Mr. Tower has drawn up a re- 
port of the first series of experiments, which were 
very extensive, comprising trials of several kinds of 
oil, with varying speeds and varying pressures on 
the journals, beginning with moderate speeds and 
pressures. The Council are now carrying out 
further experiments with different speeds and pres- 
sures. A further sum of 300/. has been placed in 
the hands of the Council to be used by them, if they 
think desirable, for experimental research on the 
subjects already undertaken, or upon such new sub- 
jects as may be determined upon, such as the de- 
terioration of iron from various causes, the strength 
and durability of iron and steel when subjected to 
torsion, and other similar subjects. 

The result of the ballot for members of council 
for the ensuing yearshowed that the following gentle- 
men had been elected: Mr. Percy G. B. Westmacott, 
Newcastle, as President; Messrs. T. R. Crampton, 
London, and Jeremiah Head, Middlesbrough, vice- 
presidents ; and Messrs. Daniel Adamson, Man- 
chester, J. Hawthorn Kitson, Leeds, Bernard 
Samuelson, London, Joseph Tomlinson, Jun., 
London, R. H. Tweddell, London, and R. Price 
Williams, London, as members of council. Pro- 
fessor Abel, C.B., F.R.S., and Professor Kennedy 
have been elected honorary life members of the 
Institution. In returning thanks for his re-election 
the President congratulated the members upon the 
good prospects with which they entered upon 
the thirty-seventh year of their corporate existence. 
Of late they had given greater breadth to their 
labours by experimental researches into some vexed 
and shadowy regions of mechanical and scientific 
matters that were of importance to engineers. 
Experiments are the life blood of engineering, and 
he was perfectly convinced that the money which 
they had already expended, or were about to expend, 
was laid out at good interest. In conclusion, he 
announced that the Institution had received an 
invitation from their professional brethren in 
Belgium to make that country the scene of their 
next summer meeting. 


CARBON IN STEEL. 
At the close of the reading of Professor Abel's 
“Report on Further Experiments Bearing upon 


the Question of the Condition in which Carbon 
Exists in Steel,” to which we have already re- 
ferred, Professor Hughes opened the discussion by 
calling attention to the great uniformity of the 
results of the various experiments, as shown by 
Table B. ; there did not appear to have been any 
error in the line of treatment adopted, but still it 
was possible that a source of error might be found 
in the use of platinum sieves as supports for the 
samples of steel, when immersed in the chromic 
solutions. The contact of the two metals would 
result in a current of electricity, and as the contact 
would be different in the various experiments the 
current would produce different effects. He 
thought it would be well to avoid the use of the 
platinum sieves in the future if it were possible. 
Sir Frederick Bramwell asked Professor Abel if 
the condition of carbon in hardened steel was 
analogous to its condition in chilled iron. The 
presence of carbon in cast iron was evident to the 
eye, but chilling gave a uniform structure. He 
himself had thought that the action of hardening 
was similar to that of chilling, and that by prevent- 
ing the separation of the carbon from the iron, it 
retained the carbon as a permanent chemical com- 
pound. It had struck him that, following the 
analogy of certain mixed liquids, which, if agitated 
during the time of solidification remain combined, 
and if allowed to cool quietly, separate, that the 
effect of chilling cast iron might be produced by 
keeping it in violent agitation all the time of con- 
gelation, and that by this means the separation of 
the iron and carbon might be prevented. 
In reply Professor Abel explained that his paper 
did not agree with the title under which it was 
originally announced, namely, the ‘‘ Hardening, 
Tempering, and Annealing of Steel,” because the 
researches had not yet gone beyond the preliminary 
stages necessary to establish the conditions under 
which the final experiments should be made. The 
success already attained by Mr. W. H. Deering, 


slightest torsion upset the equilibrium: Thus if he 
took a coil or bobbin of insulated wire, with a large 
central aperture, and arranged a piece of iron 
axially in that aperture, there was no effect upon a 
telephone included in circuit with the coil if a current 
were sent through the iron, so long as it or its mole- 
cules were at right angles to the coil, but if the 
slightest torsion were applied to the iron immedi- 
ately there were loud tones in the telephone, and it 
was necessary to turn the coil at an angle to pro- 
duce silence, or else to rotate the bar. As it was 
not possible to show the electrical effects to the 
audience, Professor Hughes performed a number of 
experiments, in which he demonstrated the mag- 
netic effects set forth in his paper. In the first 
instance he exhibited an apparatus explanatory of 
the polar effect of the rotation of molecules of iron 
and steel. This resembled a parallel ruler. Two 
strips of wood were united by a number of links of 
magnetised steel, all the north poles being pivotted 
to one strip, and all the south poles tothe other. In 
the mid-position, that is, when the two strips were 
at their greatest distance apart, the apparatus, when 
presented endwise to a suspended magnetic needle, 
produced neither repulsion nor attraction, but when 
the strips were close together, and the steel links 
were at an angle, the needle was attracted or re- 
pelled according to whether the north or the south 
| poles were the nearer to it. This was the analogue 
of a piece of steel or iron. When the axes of 
the molecules, corresponding to the magnetic 
links, are perpendicular to the longitudinal axis 
of the rod, there is no polarity, but as soon 
as they are turned in one direction or the other, 
by torsion applied to the rod, polarity is set up. 
In iron this effect took place most easily and readily 
—the mobility of the molecules was very great—but 
in hardened steel it was only accomplished with diffi- 
culty. In illustration of this the speaker took a phial 
two-thirds filled with iron filings and magnetised 
the contents by drawing the bottle across the poles 





who had carried out the whole of the experimental 
work connected with the report, warranted the 
belief that the process was one that was capable of 
investigating the different conditions of samples of 
steel, cut from the same piece and subjected to 
different degrees of hardening andtempering. The 
electrical effect to which Professor Hughes had 
called attention, had not been overlooked. If 


something other than platinum could be obtained | 
as the material for the sieves that would answer the | 


purpose as efficiently he should be glad to adopt 
it. He agreed with Sir F. Bramwell that there 








of a permanent magnet. After two or three passes 
the bottle strongly repelled the pole of a suspended 
needle, showing that it was magnetic. A slight 
shake was then given to the bottle, and immediately 
| all trace of polarity was found to be gone. The 
next experiment was similar to the above except 
that the bottle was held in a horizontal position, 
and in place of shaking was slightly rotated with 
the effect of rolling the filings over one another. 
The result, as before, was a total loss of polarity. 
A bottle of filings, into which melted resin had 
been run and allowed to set, was next magnetised, 





was an analogy between the hardening of steel and 
the chilling of cast iron, but at the same time there | 
was this important difference between them that 
the former takes place in a solid body and the latter | 
ina fluid. He then referred to the experiments 
of M. Clemandeau, who by submitting heated steel 
to pressure imparted to it all the physical properties 
that are due to hardening and tempering, with this 
addition that the change is permanent and is not 
destroyed if the metal be subsequently heated and 
forged. It is intended to repeat M. Clemandeau’s 
experiments at the Arsenal, and ascertain if the same 
results can be obtained on a practical scale. 


Tue Motecutar Ricrpiry or TEMPERED STEEL. 


The next paper read was one ‘‘On the Molecular 
Rigidity of Tempered Steel,” by Professor D. E. 
Hughes. Afterthe reading of his paper—which we 
print in extenso on page 104 of the present number— 
Professor Hughes said that upon the invention of the 
induction balance he anticipated that it would find a 
wide field of usefulness in discriminating between 
alloys from a chemical point of view, but his experi- 
ments at the Mint showed that if two coins were 
chosen exactly alike and made from the same bar of 
metal, the balance would probably show a greater 
molecular difference between them, than between 
two coins of different alloys. It was not until he had 
examined several thousand shillings that he found 
a pair that would balance one another. If he 
took a piece of iron it was almost an impossibility to 
find another piece that would balance it, and even 
then the greatest care was necessary to prevent the 
equilibrium being upset. He soon ceased to regard 
the chemical constitution of the material upon 
which he experimented, and fixed his mental gaze 
upon its molecular structure, until it had be- 
come such a habit with him that he often forgot 
that, while he saw nothing but molecules, other 
people were looking at the object itself. Iron, 
he said, was an especially difficult metal to 





and retained its polarity in spite of very energetic 
shaking and rapping, and this was adduced by Pro- 
fessor Hughes as an evidence that permanent mag- 
netism is the result of a rigidity of the molecules. 
Similar effects were then obtained with solid metal. 
A bar of iron was magnetised, and then completely 
demagnetised by being twanged like a tuning-fork, 
while a piece of steel resisted the beating of a 
mallet. 

But complete as were the demagnetising effects of 
vibration uponiron they were not nearly equal tothose 
produced by torsion. A piece of magnetised iron, one 
quarter of an inch square, not only had its polarity 
annulled, but completely reversed by an amount of 
torsion that was imperceptible to the audience. If 
the molecules of iron are more easily moved than 
those of steel, it should follow that iron should be 
more easily magnetised than steel, and although 
this is contrary to all received ideas on the subject, 
Professor Hughes succeeded in demonstrating it 
upon the lecture table. He took a piece of wood 
cut into steps, and laid it over the poles of a 
magnet, and then drew a piece of iron and a 
piece of steel across the wood. When the operation 
was conducted on the highest step of the wood, that 
is, at the greatest distance from the poles of the 
magnet, the iron showed the stronger evidence of 
polarity. Onthe next two succeeding steps this was 
also true, but soon a point was reached when the iron 
ceased to grow magnetically stronger, and then the 
steel overtook it and passed it. Having thus demon- 
strated the great difference in the behaviour between 
iron and hardened steel, he discussed the question 
whether the permanence of a steel magnet was due 
to the hardening per se, or whether it was the result 
of steel being an alloy. He ascribed it to the latter 
cause, and in proof of his opinion he took two pieces 
of nickel, one soft and one tempered, and showed 
that both could be demagnetised by a slight 
vibration. 





deal with in the induction balance, because the 


Mr. Preece opened the discussion by observing 
what an apt sequel Professor Hughes’ paper proved 
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to that of Professor Abel. The first related to the 
chemical constitution of steel, and the latter showed 
how in steel the particles of iron are held in an 
enchained condition by the carbide of iron. The 
paper had a direct bearing upon telegraphy, for 
there it was necessary to have steel that could be 
highly magnetised, and iron that could be rapidly 
magnetised and as rapidly demagnetised. Formerly 
steel magnets would only carry their own weight, 
but now they had been made in exceptional cases 
to carry as much as 76 times their weight, and the 
ordinary magnets of telephones would support from 
15 to 25 times their weight. Iron, on the contrary, 
grows worse adapted for telegraphic purposes, and 
it is almost impossible to find suitable qualities in 
the market. M. Clemandeau’s process, to which 
allusion had been made, confirmed, he thought, 
Professor Hughes’ conclusion. In it steel was 
raised to acherry red heat, 1000 degrees, and sub- 
mitted while hot to a pressure of 10 to 15 tons on 
the square inch, and while so compressed was 
allowed to cool quickly. It made good magnets, 
one of which he had brought with him for the 
examination of the audience. The hardening pro- 
cess had a strengthening influence on the metal ; 
the mean of 50 experiments showing that the tensile 


strength was raised from 60.5 to 70 kilos. per square | 
| The physical results are, therefore, the same as | 


millimetre. 

Sir F. Bramwell inquired upon what sized masses 
of metal the Clemandeau process had been tried, 
because if they were small the effect might be 
ascribed to the effect of the cold surfaces between 
which the steel was held. 

Mr. Preece believed that it had only been applied 
t» small masses as yet, but it was proposed to try 
it with armour plates. 


Mr. Schénheyder pointed out thatthe fact that | 


the Clemandeau steel can be forged without losing 
its temper was evidence of a difference between it 
and the product of former systems of tempering. 
Sir F. Bramwell said that oil-tenipered steel might 
also be forged. 

Professor Greenwood asked if all the iron experi- 
mented upon by Professor Hughes was drawn wire, 
as he thought that the mode of manufacture might 
affect the result. 


In reply Professor Hughes said that he had 
experimented principally upon wire on account of 
its convenience, but he had tried bars of all sizes 
up to $ in. square. The larger the bar the more 
easily did the molecules move, the effect increasing 
as the diameter of the sample and not as the section. 
According to his theory compressed steel ought to 
be more permanently magnetic than ordinary steel, 
because the molecules were nearer together, and, 
therefore, more rigid. In conclusion he stated 
that his paper was due to the fact that the Institu- 
tion had initiated a series of researches concerning 
tempered steel ; he had previously made a large 
number of disconnected experiments on the subject, 
but the action of the society gave a direction to 
his efforts, and caused him to systematise them | 
with the view of showing that a great physical | 
change takes place in iron upon the slightest alloy 
with carbon, and that tempering produces this 
change in the highest degree. He was strongly in | 
favour of the opinion, propounded long since, that | 
steel when tempered is an alloy containing carbon | 
in a far greater quantity than when soft. We 
know the physical properties of magnetic oxide of 
iron, of iron and tungsten, and of iron and sulphur. | 
In all these he had found that the iron lost its | 
molecular freedom, when even slightly alloyed. 


those produced in tempering steel, and the induc- | 
tion balance thus indicates strongly that tempered 
steel shows the characteristic of a true alloy. | 
At the conclusion of Professor Hughes’ remarks | 
the meeting was adjourned until the following | 
evening. | 
| 
THE WorkING or Brast FuRNACES. 
On Friday evening, the 26th ult., the first paper 
read was ‘* On the Working of Blast Furnaces, with | 
Special Reference to the Analysis of Escaping | 
Gases,” by Mr. Charles Cochrane, of Stourbridge. 
The paper was intended to deal with the work- | 
ing of the blast furnace considered by itself; | 
and it was the object of the author to estab- | 
lish the fact that all economy in fuel consumed 
to make a ton of pig iron, with any particular class 
or size of furnace, is governed by three conditions: 


(1) The temperature of the air introduced into 
the furnace. 

(2) The temperature of the escaping gases. 

(3) The quantity of carbon which can be main- 
tained in the condition of carbonic acid, after it has 
once been transformed to this degree of oxidation 
from the carbonic oxide produced in the hearth. 

It was assumed that all the carbon of the fuel 
which reaches the hearth is transformed into 
carbonic oxide ; and that, of the carbon so con- 
verted into carbonic oxide, a certain quantity is 
further converted into carbonic acid by the reduc- 
tion of peroxide of iron (where calcined ironstone 
is used) into iron. This amount is arrived at by the 
chemical formula (old nomenclature), Fe, O, + 3 
CO = Fe, + 3CO,, where 18 parts by weight of 
the carbon are needed to reduce 56 of iron. It was 
further assumed that the pig iron contains 3 per 
cent. of carbon and 3 per cent. of impurities, con- 
taining therefore 94 per cent. of pure iron. Thus 
20 cwt. of pig iron contain : cwt. 

Pureiron... ... Me ‘ 18.80 
Fixed carbon ... 0.60 
Impurities 0.60 


Total... : ... 20.00 

The quantity of carbon needed for the reduction 
of this 18.80 cwt. of iron from its state of peroxide 
would therefore be +} x 18.80 = 6.043 ewt. Whilst 
is is impossible for this weight of carbonic acid (if 
produced from this source) to be exceeded in the blast 
furnace, it is possible for some of it to be reconverted 
into carbonic oxide by the absorption of an equi- 
valent of carbon, according to the chemical formula: 
CO, + C = 2CO. Such a transfer of carbon from 
the condition of carbonic acid to that of carbonic 


| oxide obviously reduces the weight of the former, 


and increases the weight of the latter. The value 
of the analysis of the escaping gases is that it affords 
the means of ascertaining the precise ratio of the two, 
and thence, after making all proper allowances and 
calculations, enables us to deduce the effective duty 
of the fuel employed in the furnace. 

1. It is evident that the quantity of heat carried 
into a furnace with the blast will depend simply 
upon the weight and temperature of the blast itself. 


| In illustration of this the paper included a Table in 
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which there could be read off at a glance, the heat 
introduced into a furnace by any blast between 
55 cwt. and 145 cwt. of air per ton of iron, and at any 
temperature between 50 deg. and 1000 deg. Fahr., 
expressed in cwts. of coke converted into carbonic 
oxide in the furnace. The Table had been calculated 
by assuming that the specific heat of air as compared 
with water was 0.239, and the number of heat units 
(Centigrade) developed by one unit (ewt.) of coke in 
its combustion into carbonic oxide was 2473. As 
an example it was shown that supposing the weight 
of the blast to be 90 ewt., the raising of its temper- 
ature from 1200deg. to 1500deg. represents a differ- 
ence of 7.09-5.65=1.44 ewt., at the same time the 
extra heat carried in would permit of the lessening 
of the volume of the blast. 

2. The heat carried away in the escaping gases is 
| an evident source of loss. In calculating this item 
| the figure 0.237 was taken as the average specific 
| heat of the various constituents, and by its aid a 
|Table was constructed which showed the heat, 
| expressed in cwts. of carbon burnt into carbonic 
| oxide within the furnace itself, that would be carried 
| away by gases varying in weight from 75 ewt. to 
| 200 cwt. per ton of pig produced, and at all temper- 
atures from 250 deg. to 1000 deg. Fahr. As 
jan example: 140 cwt, of gases heated to 700 
|deg. Fahr. will carry away the equivalent of 
| 4.99 ewt. of carbon, burnt into carbonic oxide. If 
| the temperature of this amount of escaping gases 
had been only 350 deg. the heat loss would have been 
| 2.37 cwt. The most important use to which the 
| Table may be applied is the indication it gives in 
| any particular furnace, where the normal condition 
| of the escaping gases has been ascertained, as to any 
| irregularity which may arise in the furnace itself by 
| reason of scaffolds of any kind. In such cases if a 
| pyrometer be used the Table will point out that the 
| furnace has sustained a diminution of its working 

capacity. 

3. The maintenance of carbon in the form of 
| carbonic acid is the most important of the three 
| points under consideration ; at any rate, it is the 
| most subtle in its action and has the most serious 
influence on the consumption of fuel. If it be 
| remembered that one unit of carbon, if burnt into 
| carbonic oxide, will develop 2473 corresponding 
Cent. units of heat, and that one unit of carbon 
burnt into carbonic acid will develop 8080 such 
units, it will then at once be seen how important it 
| is to insure the combustion of every unit of carbon, 
| if possible, into the more highly oxidised gas called 
| carbonic acid ; and furthermore, when once burnt 
| into carbonic acid, that it should never be allowed to 
| pass back again into the condition of carbonic oxide, 
if such a step be preventible. The cunversion of 
/1 lb. of carbon from carbonic acid into carbonic 
| oxide can only be accomplished by the absorption 
of carbon, according to the formula: CO, + 
|C = 2 CO; but in the process the heat lost is 
| measured not only by the loss of the carbon so 
|absorbed to convert carbonic acid into carbonic 
| oxide, which carbon never reaches tie hearth to be 
| burnt by the blast, but also by the great. difference 
| existing between the heat equivalent of the carbon, 
as burnt into carbonic oxide and carbonic acid 
respectively, this quantity of heat being of course 
absorbed when the CO, returns to the condition 
of CO. It requires 3.27 ewt. of carbon burnt into 
carbonic oxide to do the work of 1 ewt. burnt into 

carbonic acid. 

Now in the blast furnace, according to the 
paper under notice, all the carbon which reaches 
the hearth, by coming in contact with the in- 
coming blast becomes converted into carbonic 
oxide ; and the only reaction by which this car- 
bonic oxide can be afterwards converted into 
carbonic acid is that which is undergone on its 
/contact with the oxide of iron of the ore, 
land by which the reduction of that ore is ac- 

complished. The direct effect of this reduction, 
| as has been already indicated, would be (if the iron- 
| stone were perfectly calcined, and all the iron there- 
|fore in a state of peroxide) a consumption of 
| 6.043 ewt. of carbon per ton of pig iron ; whilst the re- 
sulting weight of carbonic acid would be 22.154 ewt. 
| per ton of pig iron. 
| Were it possible to maintain all this carbonic acid 
| in the state of oxidation it has now reached, then, 
; within any particular furnace, and so far as this 
| chemical reaction is concerned, no further economy 
could be sought for. Unfortunately there are con- 
ditions which favour the reconversion of this car- 
bonic acid into carbonic oxide; especially by the 
contact of the former with red-hot coke within the 
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furnace. 


show how the absorption could be prevented in 
whole or in part. 

To do this a series of Tables were constructed in 
which it was assumed that successive amounts of 
carbon of $, 1, 14, and so on up to 3ewt. of carbon 
were absorbed for each ton of iron made, and at 


each step the altered proportion of carbonic acid to | 


carbonic oxide in the escaping gases was calculated, 
in order that by a synthetical process the precise 
meaning of the analysis of blast furnace gases, as 
given by the chemist, might be arrived at. For 
the sake of establishing a means of comparison, a 
series of ideal furnaces were taken with consump- 
tions varying from 10 ewt. to 30 ewt. of pure carbon, 
by increments of lewt. It was assumed that the 
chemical action of the furnace was perfect, so that 
6.043 ewt. of carbon were actually converted into 
carbonic acid, and remained as such, per ton of iron. 


The amount of carbonic acid evolved from the | 
limestone was supposed not to be further acted upon, | 
and its quantity was taken as 5.5cwt., and added | 
to the 22.154 ewt. from the reduction of the per- | 


oxide of iron, giving together a total of 27.654 cwt. 


’ 
& 
% 
g 


Ms 
Ratios of 


The Tables show that when dealing with successive 
consumptions of 10, 11, 12, &c., cwt., the ratio of 
carbonic acid to carbonic oxide undergoes a steady 
reduction from 3.53 to0.43. The Tables have like- 
wise been converted into the diagram reproduced 
herewith, in which the arithmetical results are 
illustrated by a series of curves. The figures 
arranged horizontally show ratios of carbonic acid 
to carbonic oxide from 0.15 to 2.25, while those 
arranged vertically show consumptions of carbon 
per ton of pig iron from 10 ewt. to 40 cwt. 

The object of the Tables was to show that when 
the proportion of carbonic oxide to carbonic acid in 
the escaping gases had been determined by the 
chemist, it was quite impossible to decide with what 
amount of fuel the furnace was working, for, when 
certain proportions were assumed, it appeared from 
the Tables that the particular result might be 
obtained from several different furnaces, working 
under totally different conditions, such, for instance, 
as from the perfect working (chemically speaking) 
of a small ideal furnace, consuming a little over 
28 cwt. of carbon per ton of iron, or from the ill- 
working of another furnace in which }cwt. of 
carbon became transferred from carbonic acid to 
carbonic oxide, but where the consumption of carbon 
per ton of pig had fallen to 24.50cwt., and so on 
with lewt., 1} cwt., &c., of carbon transferred to 
carbonic oxide. 

It was thus sought to be shown that it was impos- 
sible, from a mere chemical analysis of the gases 
emerging from the tunnel head of a blast furnace, 
to draw any reliable conclusion as to the working of 
the furnece itself. What then is the value of 
such analyses? The author contended that taken 
in conjunction with the consumption of carbon 
per ton of pig iron, and other collateral circum- 


It was the aim of the paper to calculate | 
the effects of the absorption of successive incre- | 
ments of carbon, so as_to produce the reconversion | 
of carbonic acid into carbonic oxide ; and finally to | 


stances, analyses are invaluable ; but by themselves 
they are misleading. Hence, in order to form a 
correct appreciation of the value of the analysis of 
the gases, it was necessary to make an approxi- 
mate estimate of the quantity of air admitted 
| to the blast furnace and of the gases discharged 
therefrom, under the same successive conditions as 
to carbon burnt into carbonic acid in the ideal fur- 
nace, and its subsequent transfer to the condition 
of carbonic oxide by contact with red-hot coke. It 
matters not for the purpose of these calculations, 
whether it be the carbonic acid of limestone or the 
carbonic acid produced by the reaction between the 
oxide of iron and the carbonic oxide of the furnace, 
which undergoes the change referred to; but on 
the amount of such transfer of carbon must depend 
the quantity of carbon which reaches the hearth, 
and needs air for its combustion, as well as the 
| total amount of gases escaping at the throat of the 
furnace. 

To simplify these calculations seven Tables were 
given in the paper dealing with (1) the weight of air 
in hundredweights required to consume the carbon 
that reaches tuyeres ; (2) the air passing into the 
furnace and gases escaping therefrom, based upon 
the transfer of 4 cwt. of carbon from carbonic acid 
to carbonic oxide ; (3), (4), (5), (6), and (7), the air 


to CO. 


| passing into the furnace and gases escaping there- 

from based upon the transfer of 1, 1}, 2, 23, and 3 
ewt. of carbon from carbonic acid to carbonic 
oxide. 

The transfer of carbonic acid to carbonic oxide is 
due principally to two causes : 

1. A red-hot temperature is needed to expel 
carbonic acid from limestone. But the coke, being 
red-hot also, must give up an equal weight of carbon 
to the carbonic acid evolved in its presence. 

2. The largest pieces of ironstone do not get 
decomposed to the core until they also have 
reached a red-hot region, when the nascent car- 
bonic acid (the result of the reaction between the 
carbonic oxide generated in the hearth and the 
oxide of iron) reacts upon the carbon of the coke, 
and absorbs an excess of carbon. 

Obviously, if the limestone be calcined before 
entering the furnace, no carbonic acid will be 
evolved in the region of red-hot coke, and hence 
no absorption of carbon from this cause can take 
place. Again, to prevent the large pieces of iron- 
stone fronr descending into red-hot regions before 
being perfectly reduced, they may be broken down 
to a size which will permit their reduction to take 
place in regions above those where nascent carbonic 
acid can do harm, or if furnaces be enlarged, and 
the pressure of blast increased, the large pieces of 
ironstone, although unbroken, will be reduced to 
the core before entering the region of red-hot coke. 

In order to test the accuracy of his tables the 
author gives the particulars of the working of No. 2 
furnace at Ormesby Iron Works, Middlesbrough- 
on-Tees, having 35,013 cubic feet capacity. The 
disposal of the heat introduced into the furnace, 
measured in cwt. of carbon per ton of pig is 
given by the following Table, which corresponds 





with the actual results obtained in practice within 
.08 cwt. : 


ewt. 
Heat carried away by waste gases as 2.11 
Deposited carbon (3 per cent of the pig 
iron) ee ae sts = er 
Carbon absorbed under the law of trans- 
fer by conversion of CO, into CO 

Extra carbon needed to meet the loss of 
heat due to such transfer (aceording to 
x «a 

the formula 73 
the weight of the carbon transferred) 
Carbon needed for decomposing limestone 
Carbon remaining as carbonic acid 
(6.043-1.75) —... ok ee 
Carbon burnt into carbonic oxide at the 
tuyeres needed to melt 30 cwt. of slag 
Carbon for sundries, including radiation, 
evaporation of water from the coke, 
decomposition of water in the blast, 
evection by tuyere water, &c. my 
Carbon for melting iron is included in the 
carbon needed for reducing purposes, 
the heat developed in the process of 
reduction being sufficient for fusion, 
according to Monsieur M. L, Gruner 


1.75 


— a, where a is 


0.00 


24.13 
0.08 


24.50 


Of this amount 6 cwt. was carried in with the 
blast, and 18.05 introduced as coke. 

The working of this furnace has shown the possi- 
bility of maintaining in the condition of carbonic 
acid the whole amount of that gas produced by the 
reaction of carbonic oxide on the peroxide of iron 
contained in the calcined ironstone. No more mis- 
chief in fact was done, in the way of absorption of 
carbon by subsequent reaction between carbonic 
acid and carbon in coke, than was duetothe evolution 
of carbonic acid from the limestone in immediate 
contact with red-hot coke. 

The decomposition of 12} cwt. of limestone 
(carbonate of lime) requires 1.88 cwt. of carbon 
burnt into carbonic oxide to effect the displacement 
of the gas. Now the loss sustained in the blast 
furnace, by the absorption of 1.50 ewt. of carbon 
contained in 124 cwt. of carbonate of lime, 
amounts to 

8080 x 1.50 i 
——~Sa5 1.50 ... .. = 3.40 cwt. 


Add further quantity needed for the 
decomposition of 124 cwt. of 
carbonate of lime 


Total BIS 45 

Thus there is a total loss of 5.28 ewt. of carbon 
to work upon in the direction of further economy, 
in cases where 124 cwt. of carbonate of lime are 
used. Where less lime is used there would, of 
course, be a smaller possible gain, as there would 
be a diminution of air entering the furnace, and of 
lost gases escaping at the tunnel head. The largest 
saving by the use of primarily calcined lime at the 
No. 2 furnace above referred to, under the favour- 
able conditions that existed in May last as shown, 
is calculated to be 3.14 cwt. 

Seeing that this gain would be effected on the 
already low consumption of 16.60 ewt. of carbon 
per ton of pig-iron, Mr. Cochrane considers it rea- 
sonable that a limit of consumption, in Cleveland 
blast furnaces, of 13.46 cwt. of carbon may yet be 
reached, or say about 15 ewt. of coke, containing 
10 per cent. of ash, &c. 

At the conclusion of the reading of the paper, 
Mr. Cochrane said that it explained the difficulty 
that Mr. Lowthian Bell experienced in working 
out the Tables of the consumption of fuel in blast 
furnaces that had been received from Austria. 
Mr. Bell, he said, had been so puzzled by those 
Tables that he had been seriously inclined to make 
an investigation of the differences of action of the 
various forms of carbon, coal, charcoal, and coke. 
But Mr. Bell had made up his mind that a pro- 
portion of two parts of carbonic acid to one of 
carbonic oxide in the escaping gases represented 
perfection in Cleveland working, and he never 
contemplated getting rid of the carbonic oxide 
altogether. For some considerable time the iron- 
masters had accepted Mr. Bell’s view, and progress 
had been temporarily stopped in consequence. 
Referring to the matter of breaking up the iron- 
stone the speaker warned his hearers that it would 
be quite useless in small furnaces, because in them 
the red-hot region was nearly up to the top, and 
the unconverted ironstone is sure to enter it under 
any circumstances. But in furnaces of 35,000 ft, 
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capacity it is very possible that breaking the stone 
would be an advantage. He was confirmed in his 
opinion that Mr. Bell’s method of calculating the 
performance of a furnace from the analysis of the 
escaping gases was not infallible by a letter that 
he had received from Mr. Stead, who, in following 
Mr. Bell’s system, had arrived at conclusions as to 
the consumption of fuel that differed from the 
actual fact by 4 cwt. to the ton of iron. The pro- 
portion of carbonic acid to carbonic oxide and the 
amount of fuel burned were two independent 
factors, and it is impossible to deduce one from 
the other. 

Mr. Stead said that he partly defended and 
partly doubted Mr. Bell’s method of calculation. 
It was based upon a hypothesis of perfect working, 
which of course was not to be met with in practice. 
But Mr. Cochrane was wrong in assuming that 
either Mr. Bell or himself professed to arrive at 
the consumption of fuel from the proportion of 
carbonic acid to carbonic oxide in the escaping 
gases. What they took was the analysis of the 
gases, and from this they could deduce the blast 
also, which was a factor of the equation. The 
oxygen put into the top of the furnace is a constant 
quantity, especially when working with hematite ; 
but in Cleveland, to insure accuracy, it is necessary 
to determine how nearly perfect the calcination of 
the ore is. If analysis be obtained of the ironstone, 
the limestone, the iron, and the slag, they will 
show everything that is necessary for the deter- 
mination of the condition of the furnace. In con- 
clusion, he stated that he had given great atten- 
tion to the subject of gas analysis, and that 
Mr. Cochrane had misunderstood the import of his 
letter, if he thought that he had ceased to de- 
fend it. 

Mr. Lowthian Bell said that it appeared to him 
that the object of Mr. Cochrane’s paper was to 
popularise a learned book by Professor Gruner, 
entitled ‘‘ Etudes sur les Hauts-Fourneaux.” The 
author of that work admittedly based his calculations 
upon his (Mr. Bell’s) experiments, therefore Mr. 
Cochrane was in the position of praising a book 
whose conclusions were founded upon methods of 
research which he denounced. But, taking the 
paper itself, and commencing with the first point, 
which really was the direct influence of the capacity 
of the furnace for cooling the escaping gases—he 
admitted that the descending stream of cool 
material lowered the temperature of the ascending 
stream of gas. But the limit of advantage was 
soon reached, for he had found that with a furnace 
of 6000 cubic feet capacity the temperature of the 
escaping gases was 900 deg., with 11,500 cubic feet 
capacity 610 deg., with 15,500 feet capacity 
595 deg., and with 25,000 cubic feet capacity 587 
deg. There is an irregular decrease in the smaller 
sizes, but it soon dies off, for the latter two instances 
are practically of the same temperature. The reason 
is, and on this point Mr. Bell said that Professor 
Gruner agreed with him, there are two foci of 
heat generation in a blast furnace, the first at the 
tuyeres, and the second at the top of the furnace 
(Mr. Cochrane, ‘‘No, no”). Thissecond is the re- 
sult of the reduction of the peroxide of iron. When 
carbonic oxide is in contact with iron or oxide of 
iron a reaction takes place, which may be expressed 
by 2 (CO)=CO,+C. He had proved this experi- 
mentally by noting the average temperature of the 
issuing gases of ablast furnace, and then withdrawing 
all the iron and flux, and introducing in their place 
cinder and flint. The moment this was done the 
temperature fell from 800 deg. to 500 deg. After 
three or four hours the ironstone and flux were 
restored, and soon after the temperature rose to 
the former point. Mr. Bell thought that the 
tables in the paper lost much of their value from 
the fact that they required correction every time 
one of these factors was altered. But there was 
alsoa fundamental error, because the heat required 
to raise air to a given temperature was deduced 
from the heat in air at some other given tempe- 
rature. The coefficient of heat evolution was 
another fallacy, for the carbon is not burnt to car- 
bonic oxide but to carbonic acid, and if the tables 
are intended to show an ironmaster what he can 
save the number 4000 should be substituted for 2473. 

Interruption of feeding, the speaker admitted, 
meant loss, but that was only half the story, for 
when charging ceases the carbonic acid falls off and 
so upsets the second Table of the paper. Taking 


the case of Cleveland ironstone, in a Cleveland 
furnace fed with Durham coke, there is a mixture 
of carbonic acid which is an oxidising agent, and 








carbonic oxide, which is a reducing agent, and the 
question to be determined is, how far these opposing 
forces can be mingled without neutralising each 
other. The limit is reached, Mr. Bell said, when 
one atom of carbon in the form of carbonic acid is 
associated with two atoms in the form of carbonic 
oxide, and this can be proved by placing ironstone 
in gases of this composition, when it will not be 
acted upon. Mr. Cochrane had said that, by cal- 
cining the limestone it might be possible to save 
3 ewt. of coke per ton of iron, but Mr. Bell had 
tried this, and found that although in small furnaces 
there was a saving, there was none in large furnaces. 
The reason was that calcined lime absorbs carbonic 
acid very readily in the upper part of the furnace, 
and this is again expelled in the red-hot region 
below. The union of course gives off heat, but it is 





into trucks and hauled out of the tunnel by loco- 
motives worked by compressed air. The total cost 
of the tunnel was 140/. a yard, or about 250,0001. a 
mile. In consequence of the late hour at which 
the paper was read there was no discussion. The 
proceedings terminated by a vote of thanks to the In- 
stitution of Civil Engineers for the use of their 
rooms. 
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and Commercial Review. 

‘¢Eaypr for the Egyptians” is a cry that was 





| probably never heard until a year or two ago be- 


at a part of the furnace where it is not useful. | yond the boundaries of Egypt itself. The whole 


Mr. Bell did not agree with Mr. Cochrane’s idea 
of the necessity of feeding the ironstone in small 
pieces, because the reducing process actually effected 
this in the furnace. The carbon was deposited in 
the pores of the stone, and cracked it long before 
it reached the red-hot region. Pieces of ironstone 
were never seen at the tuyeres. 

Mr. Arthur Paget, of Loughborough, pointed out 
that the latter part of Mr. Bell’s speech was com- 
firmed by the fact that bricks made from clay con- 
taining iron frequently split by reason of the absorp- 
tion of carbon. 

In reply, Mr. Cochrane asked how, if increased 
capacity of furnace makes no difference, Mr. Bell 
explained the fact that the temperature of the 
issuing gases for a furnace of 35,000 ft. cubic capacity 
was only 352 deg. Fahr. He did not believe in the 
existence of the upper focus of heat ; at any rate, if 
it existed, he had carried his furnaces far above its 
level, and left it down below. Mr. Bell seemed to 
think that the object of his paper was to damn 
the system of analysis, but it was not; his con- 
tention was that analysis by itself was mislead- 
ing. He did not think that his Tables could be far 
wrong, seeing that when he applied them to a par- 
ticular case he was able to deduce results that were 


| history of the land is the narrative of attempts by 
| other nations to possess themselves of its geographi- 
| cal position and overflowing fertility. 


Xerxes, 

| Alexander the Great, Ptolemy, Octavius Augustus, 

| Saladin, and Napoleon have in turns strained their 

| military sources to gain and retain it, and now, 

| after having been the prize of nearly every enter- 

| prising and warlike people, it lies in the hands of 
the English. 

‘* By seizing and holding Egypt,” wrote Buona- 
parte to the Directory, ‘‘I retain and command the 
destinies of the civilised world,” and it is this idea, 

| read in a commercial instead of an imperial sense, 
| that it is the object of our author to impress upon 
| hiscountrymen. The resourcesof Egypt have been.a 
proverb since the dawn of history, and to-day, after 
| years of enervating, debasing, and demoralising 
government, the Nile Valley not only supports a 
population of 598 persons per square mile, 20 per 
cent. more dense than that of Belgium, but also 
exports, as the growth of its soil and the fruit of its 
labours, without any adventitious supplies of gold, 
silver, or petroleum, products to the value of 
2l. 7s. 3d. per head of the population. 
The value of Egyptian exports and imports is 





| given by the following Table : 


TRADE OF Ecypt. 





1876. | 





—_— 1875. 1877. | 1878 1879 1880. 
; £ £ i | ¢@ £ £ 
Egypt exported in all ... 13,890,000 | 14,126,000 | 13,281,000 8,434,000 13,999,000 | 13,308,000 
Of which England took 10,895,000 11,482,000 | 11,102,000 | 6,145,000 8,890,000 9,191,000 
Egypt importedinall.. .. —.. 5,853,000 4,430,000 4,681,000 | 5,046,000 5,210,000 6,714,000 
Of which England supplied .. .. —..|__ 3,036,000 2,687,000 2,327,000 2/264/000 2; 208,000 3,175,000 
And of which India supplied.. ; 196,000 438,000 570,000 336,000 910,000 1,374,000 





almost identical with those obtained by observation. 
He quite admitted that two volumes of carbonic 
oxide with one of carbonic acid constituted a neutral 
mixture, but the object of his paper was to submit 
a means whereby such relative volume should not 
exist, and that reduction should take place at the 
top focus, and not in the red-hot coke. He was 
convinced that the reducing process did not split up 
the ironstone, because he had performed it in ovens 
for months together, and had never seen anything 
of the kind happen. 


Sr. GotHarD TUNNEL. 

The next paper read was ‘‘On the St. Gothard 
Tunnel,” by Herr E. Wendelstein, of Lucerne. This 
we shall print in an early issue. The subject was 
divided into : (1) general design, (2) motive power, 
(3) air compressors, (4) boring machines, (5) removal 
of spoil, and (6) cost. The tunnel is 9} miles long, 
and is at a height of 3640 ft. above the sea. It lies 
to the east of the carriage pass and at a lower 
elevation. The method of piercing adopted was 
that known as the Belgian method. A heading 
was first driven at the top of the tunnel, 8.20 ft. 
square, and then side widenings were made at 
either side, so as to complete the whole arch, which 
was then lined with brickwork. A bottom cut was 
then made in the floor, extending to the bottom of 
the tunnel, lying almost wholly on one side of the 
centre line, and then one of the side wells was put 
in. It was originally intended that the remaining 
piece of rock should be left in and only one line 
of rails laid. The traffic was, however, so large 
from the commencement that the second line is 
being laid. The motive power of the streams in 
the neighbourhood was utilised to drive the air- 
compressors, which were of the Calladon type. 
The most successful of the rock drills employed 
is the Ferroux, and this was described at length in 
the paper. The rock when blasted ‘was loaded 


These figures are exclusive of bullion and specie. 


Although the late Khedive squandered enormous 
sums and burdened the country with a tremendous 
debt, yet much material progress was made under 
his rule ; 1500 miles of railway were fully equipped 
with rolling stock; thousands of miles of tele- 
graphs were erected ; the valley of the Nile was 
covered with irrigation canals, pumping stations, 
sugar refineries, cotton clearing works, and engi- 
neering establishments. Of the share that England 
took in these works, Mr. Neck shows by a series of 
tabular statements, compiled from Egyptian and 
English official statements and from private sources, 
that it was respectable but by no means what is 
warranted by our skill and resources. Even in the 
matter of machinery, in which we can fairly claim 
pre-eminence, the French were often more suc- 
cessful in securing orders than ourselves. They 
were of course aided by their proximity, and by the 
great influence they attained in the country as the 
projectors and builders of the Suez Canal. But 
now affairs are changed in this respect, and we are 
ina position to take the lead in Egypt, and, if we 
choose, to push our influence and our trade up the 
Nile and onwards past the equator to our southern 
colonies 

Whether we shall do this or not is by no means 
clear, but it is certain that the ball lies at our feet. 
The object of the book before us is to furnish 
matter to enable the choice to be made with dis- 
cretion, to show what has already been done in 
spite of bad government, rascally officials, and 
dense ignorance, and to sketch what may reason- 
ably be expected under a more enlightened rule. 
The author is enthusiastic as regards the future of 
Egypt under English influence, but he does not let 
his enthusiasm run away with him. This small 


work is filled with information and statistics up to 
the latest date attainable, and may be read with 
profit by all who are interested in English com- 
mercial prospezity. 
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from destruction. Another feature in the form of the fur- 
naces is that the roof is arched upwards instead of being 
dipped down so as more or less to follow the line of the 
bed ; this also is considered to have greatly helped in 
the result. It may be remembered that in the diffe- 
rent furnaces at these works from 400 to 600 consecu- 
tive charges have been run from one furnace, without 
stoppage for repairs. 

For particulars as to the ingenious casting arrange- 
ments used by Herr Prochaska, as well as other in- 
formation about these works, we must refer our readers 
to the former article already cited, adding only a 
renewed expression of the skill which has been shown 
in their design, and the very great success which ha 
attended their working. 


SIX-TON TRAVELLING JIB CRANE. 

Ox page 93 we illustrate a six-ton travelling jib 
crane, constructed by Messrs. J. Taylor and Co., of 
Birkenhead. It was designed just before the Naval 
Exhibition at Tynemouth, at which it was exhibited, 
but where, owing to want of head room, it could not 
be shown in action. It is driven by a pair of steam 
cylinders 8 in. in diameter, and is arranged to 


) rotate in either direction at the same time that it is 


hoisting or lewering, and also to travel either back- 
wards or forwards. The friction cones through which 
motion is transmitted to the travelling wheels are put 
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in and out of gear by a screw, so that the man may be 
free to attend to the stoking or other duties while the 
crane is moving. The engine is controlled by a link 
motion, as well as by a powerful foot brake. This 
latter can be tightened and held fast by a screw when 
desired, in order that the load, after being lifted from 
the ground or out of a truck, may be carried on the 
hook and deposited where desired. The boileris fed 
by an injector, and the feed water carried in a tank 
between the side frames. <A portion of the exhaust 
can be discharged into the tank to raise the temperature 
of the water. The design is characterised by its sim- 
plicity, and was carried out in a substantial and work- 
manlike manner. 
AMERICAN MACHINE TOOLS. 

WE give this week, on page 99, illustrations of three 
machine tools constructed by the San Francisco Tool 
Company, of San Francisco, from the designs of Mr. 
John Richards, the superintendent of the works. The 
first of these tools, represented by Figs. 1 and 2, is a 
40 in. drilling and boring machine with both vertical 
and horizontal spindles. This machine is provided 
with two tables, one flat, revolving, and the other with 
a Vice, these tables being so arranged that either can 
be instantly brought under or in front of the spindles. 
The feed motion for the vertical spindle is automatic 
by pressure or positive as may be required. The 
main spindle is 2$in. in diameter with a traverse of 
15 in., and eight changes of motion are provided. 
Figs. 3 and 4 show a 30in. drilling machine on the 
American system, the spindle having a quick vertical 
traverse of 36in. The framing and all working parts 
are much stronger than in machines of the kind made 
in the eastern parts of the United States, and the 
design generally is neat and good. The remaining 
views, Figs. 5 and 6, represent a 12 in. shaping ma- | 
chine with crank and lever motion. Its only novel 
feature is extreme simplicity and fewness of its parts. 
The cutter bar, or ram, has three speeds, a variable 
stroke from Oin. to 12in., and a quick return motion. 

Our publication of designs for machine tools made on 
the Pacific coast of America is evidence of the pro- 
gressive state of industry there. The work now done 
in other branches, mining and steam machinery for 
example, is very extensive in proportion to the popu- 
lation. The methods of working, in California, are 
more English than American in respect to both tools 
and fitting, and there will, no doubt, be many im- 
provements made in adapting machine tools to the local 
requirements. Some heavy tools have recently been 
sent from this country to firms in San Francisco. 














ELECTRIC LIGHTING NOTES. 

THE system of street lighting by means of electric 
lamps erected upon high lattice poles or towers is 
extending rapidly in the United States. The towers 
employed are tapering skeleton frames, square or 
triangular in plan, built of iron tubes, united by 
special fittings of malleable iron, and trussed by 
diagonal struts and tie-rods. The tubular sections are 
16 ft. in length, and are braced in the centre and also | 
at their ends. The height of the towers appears to | 
vary considerably, and ranges from 150 to 250 ft. The | 
number of lamps depends upon the height and the | 
proximity of the towers, but is usually two or three, 
and these generally of the Brush pattern. The local 
newspapers speak very highly of the success of the 
plan wherever it has been adopted, and say that it 
gives sufficient light, when the towers are judiciously 
arranged to avoid shadows, for the ordinary purposes 
of walking and driving. The system seems hitherto to 
have been chiefly applied to Western towns, in which | 
the street lighting was mainly confined to the central | 
portion, the suburban and residential districts being | 
devoid of artificial illumination, and this perhaps 
accounts for the somewhat florid descriptions that we | 
have received of places in which the total amount of | 
illumination, however distributed, was obviously in- | 
sufficient according to English ideas. But it must be 
remembered that the amount of light required is | 
largely dependent upon the state of the atmosphere, | 
and that in this country a very large proportion is lost | 
in the mist and fog that so often prevails. The 
same cause would also prevent our placing lights | 
upon very high poles, because every foot of fog 
through which the light is projected quenches a 
certain portion of the rays, and a limit is soon reached 
beyond which the most powerful light would be prac- 
tically useless. Within moderate ranges the plan of | 
highly elevated lights has been tried in this country. | 
In front of the Mansion House two 80 ft. poles, each | 
bearing a 5000 candle power light, were erected, but | 
it was found that the best results were obtained when | 
the lamps were only hoisted 50 ft. Above this level | 
too much of the light was shed over the neighbouring 
roofs. The Albert Dock at North Woolwich is illu- 
minated for a length of one-and-a-half miles by 4000 
candle power lights raised 60 ft. above the ground, and 
the Holyhead Harbour has five lights, each of 6000 
candle power, at the same elevation. The experience | 
gained in these and similar installatious seems to show | 
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that from 50 to 60 ft. is the maximum height for 
electric lights in average English weather, and that 
although in exceptionably clear nights a greater eleva- 
tion might be used, yet the American plan of sus- 
pending lights of moderate intensity, such as the Brush 
lamps, 250 ft. above the pavement, would never be of 
practical utility in this country. 


The preparations for the Electric Light Exhibition at 
the Westminster Aquarium are now proceeding very 
rapidly, and, although there is not much visible to the 
public, the heaviest part of the work is already accom- 
plished. Three machinery annexes have been built on 
pieces of waste ground, and engines erected in them 
whose total indicated horse-power is 450, which it 
is proposed to increase to 550 if it should be found 
desirable. The first annexe, situated at the corner of 
the building the most remote from Westminster Abbey, 
contains one engine of 130 indicated horse-power by 
Davey Paxman and Co., one 90 indicated horse-power 
engine, by Hornsby and Co., and two 30 horse-power 
engines by the same makers, and is designed to receive 
another 90 indicated horse-power engine. There are 
already two Brush machines at work in this annexe, 
feeding 500 Swan lamps in the Imperial Theatre, 
arranged partly in parallel are and partly in series of 
three. The experience gained so far in this installa- 
tion seems to show that the Brush machine is not well 
adapted for incandescence lighting. Active prepara- 
tions are being made by the Jablochkoff Company, 
the Gulcher Company, Messrs. Patterson and Cooper, 
and the Sun Lamp Company for fixing generators in 
this annexe. The second annexe lies at the 
east corner of the building and is allotted to Messrs 
Ferranti, Thompson, and Ince, the Standard Fyfe 
Main Company, and the Edison Company. The power 
is derived from two Davey Paxman_ semi-portable 
engines, a Buckett caloric engine, and a gas-engine 
driven by Dowson gas. The third annexe is under the 
smoking gallery, and contains the Siemens generator, 
by which the Aquarium has been lighted for some time 
past. In addition to this it has a 40-horse power 
Davey Paxman compound semi-portable engine of a 
new design, and is further intended to receive a 
number of Hodson’s rotary engines. The total number 
of lights that will be in operation at the Aquarium, 
not counting doubtful promises, will be 224 ares, 


are in the theatre. When the size of the building 
is contrasted with that of the Palais de lIndus- 
trie, or of the Crystal Palace, it is evident that the 
Exhibition will equal, if it does not surpass in bril- 
liancy any of its predecessors, while its central posi- 
tion and its nearness to three large railway termini, 
render it far more accessible than Sydenham. The 
catalogue of exhibitors shows an influential list of 
names, nearly all the leading manufacturers of electric 
light machinery being included. The Edison Com- 
pany have as usual a large display, the greater part of 
the gallery opposite the orchestra being allotted to 
them ; it is being divided into courts, one of which will 
be filled with scientific objects illustrating the manu- 
facture of electric lamps and generators; another 
shows the Edison lamp adapted to the illumi- 
nating of elaborately decorated interiors, while a 
third is being transformed by Messrs. Dick Radclyffe, 
and Co., into a beautiful grotto and palm-house. 
The Ferranti, Thompson, and Ince Company have 


formerly took place, and will light it with 320 incan- 
descence lights. As this is almost their first public dis- 
play they are sure to attract much attention. The 
nave will be lighted by are lamps of the Pilsen, 
Gulcher, Siemens, Gerard Lescuyer, and Patterson 


types, the luncheon gallery by Lorraine lamps, the | 
reading room by 200 incandescence lamps, the vestibule 
| and the ground floor by Jablochkotf candles, and the 


entrance by Standard Fyfe Main lamps. Messrs. 
Edmondson and Co. are showing a large assortinent 
of ornamental fittings, and are lighting two fur- 
nished rooms by Swan lamps. The space under the 
dining-room is allotted to the Pilsen Joel Company, 
and the smoking gallery to Messrs. Patterson and 
Cooper, who will erect there 200 incandescence lights. 
One curious feature of the Exhibition is the marked 
increase in the number of lamps fed by batteries. 
Among these there are four are lamps shown by M. 
André, and incandescence lamps and constant batteries 
by Messrs. Shippey and Coad, by Colonel F. Bolton, 
and by Mr. Dumis. The names we have mentioned 
by no means exhaust the list even of leading firms, 
but are sufficient to warrant the expectation that this 
long delayed Exhibition will. prove a success at last. 
The only stand that appears to be complete at present 
is that of Mr. Dixon Gibbs, who shows a new method 
of distributing electric energy, of which we shall have 
more to say in an early issue. Briefly it consists in 
using the main current to generate an induced current 
at the spot where it is required by means of an appa- 
ratus on the principle of the induction coil. By this 
means it is possible to work with a main current of 
high electromotive force, and to generate currents 
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of various potentials according to the purposes for 
which they are required. 

The general meeting of the Anglo-American Brush 
Electric Light Corporation terminated, as we announced 
last week, in an amendment being carried to the effect 
that a committee of shareholders should be appointed 
to consider and report upon the affairs of the company, 
A poll was demanded, and was fixed for last Tuesday. 
In the mean time the directors issued a circular in 
which they declared their desire to court all possible 
investigation, but deprecating the publication of a 
report as being most inimical to the well-being 
of the corporation. Having regard, they said, 
to the rival interests involved, the numerous com- 
ea with which the corporation has to transact 
yusiness, and the complicated questions which were 
pending, and might at any time arise, between 
the corporation and others, the delicacy and ditticulty 
of the task cast upon the committee would be obvious, 
and if any member should happen—as was the case 
with many who attended and voted at the recent 
meeting+-to be interested in the companies owning 
concessions, or in rival companies having antagonistic 
interests, the injury that might result to the perma- 
nent interests of the corporation would, in the opinion 
of the directors, be vital, and possibly irreparable. 
They therefore determined to treat the result of the 
poll as an evidence of contidence, or the reverse, and if 
they were defeated to resign their positions at the 
earliest opportunity. In answer to some of the alle- 


| gations made at the meeting, they said that, during 


the past six months, they had been engaged in per- 
fecting the manufacture of a new class of economical 
machine for incandescence lighting, and of apparatus of 
various descriptions essential to the success of general 
and domestic lighting. On Tuesday last the poll was 
taken, and at the close the chairman moved a resolu- 
tion adjourning the meeting until Monday, February 5, 
for the declaration of the numbers, and for concluding 
the business. It was stated by Mr. Braithwaite that 
the poll showed a large majority in favour of the 
directors, 

During the festivities connected with the laying of 
the foundation stone of the infirmary at Cardiff and 
cutting the first sod of the new dock, Lord Bute’s 


L ‘ 3 rcs, | castle has been lighted by nearly 300 Swan lamps 
and 2100 incandescence lamps, of which latter 500} 


with so successful a result that it is intended to 
convert them into a permanent installation. The 
whole arrangement was managed by Mr. W. T. Lewis, 
the marquis’s chief agent, who retained Mr. W. H. 
Massey, of Twyford, to carry out the work. 


ON THE MOLECULAR RIGIDITY OF 
TEMPERED STEEL.* 
By Professor D. E. HuGues, F.R.S. 

DvninG the course of some recent researches the writer 
has been enabled, by the aid of the induction balance, to 
perceive some remarkable molecular differences between 
the constitution of iron and of steel. 

There are numerous papers in the Comptes Rendus 
from 1830 to 1850, in which it is suggested that tempered 
steel is a true alloy of iron and carbon, the carbon being 
present in varying degrees according to the temperature 
at which the alloy was formed, and being afterwards 
rendered permanent by sudden cooling. 

In a late discussion on this subjectt the writer made a 
few remarks, in which he pointed out the marked differ- 


secured the building in which the swimming exhibitions | £"°¢ between softened and tempered steel, as to solubility 


in dilute sulphuric acid, and expressed the opinion, 
formed from these and many previous experiments, that 
tempered steel was a true alloy, 

He has since continued these experiments, not however 
to prove the chemical composition of tempered steel, but 
to investigate its peculiar moleular structure, as indicated 
by the induction balance. 

The apparatus necessary to perceive the effects of stress 
or torsion, as described in this paper, is exceedingly 
simple. Suppose, for instance, that we take an ordinary 
single-coil electre-magnet, and join its terminals with 
that of a telephone or sensitive galvanometer. If we now 
pass a current from a battery through the iron core alone 
of the electro-magnet, we have a sharp click at each make 
and break of the current. This effect was discovered by 
Page, and fully described by De La Rive.t 

If we keep the current passing constantly through the 
core, we have no effect; but if we then give a slight 
torsion or twist to the core, either to the right or left, we 
at once hear a sharp click ; and if we keep the torsion 
constant, and then make frequent interruptions of the 
battery, we have a greatly increased sound at each make 
or break, indicating a greatly increased force of electric 
current. 

In order to investigate this phenomenon, the author 
constructed a special though very simple apparatus, 

A coil, having a large aperture, is fixed to a board; 
two small abutments or supports, at a few inches distance 
on each side of the coil, allow us to suspend or fix an iron 
wire passing through the aperture, which then becomes 
the core of an electro-magnet. This forms the essential 





* Paper read before the Institution of Mechanial 
Engineers. 

+ Proceedings, 1880, p. 238. 

* De La Rive. Treatise on Electricity, vol. i., chap. v 
London, 1853, 
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portion of the apparatus. 
upon the two supports, which are 20 centimetres apart ; at | 
one of these it is firmly clamped by two binding screws, 
while the opposite end can turn’ freely. The wire is 
” centimetres long, projec ting 2 centimetres beyond its 
support. On the projecting end is a key or arm, which 


serves as a pointer moving on a graduated circle, and 


gives the degree of torsion which the wire may receive. 
‘A binding screw allows us to fasten the wire, after turn- 
ing the pointer to any degree of torsion, and thus pre 
serves the required stress as long as is ne cessary. 

The exterior diameter of the coil is 54 centimetres, and 
that of the interior vacant aperture 3h centimetres : the 
width is 2 centimetres. Upon this coil is wound 200 
metres of } 32 silk-covered copper wire. This coil is 
fastened Py a small board, so arranged that it can be 
turned through any desired angle in relation to the iron 
wire which passes through its centre; and it can also be 
moved so as to lie over any portion of the 20 centimetres 
length of wire, in order that different portions of the same 
wire may be tested under a similar stress, 

The whole of this instrument, as far as possible, should 
be constructed of wood, in order to avoid all disturbing 
inductive influences of the coil upon other pieces of 
metal, 

The iron wire at its rear or fixed end is joined to or 
makes contact with a copper wire, which returns to the 
front part of the dial under the board and parallel to the 
coil, thus forming a loop. The free end of the iron wire 
is joined to one pole of the battery ; the copper wire 
under the board is joined to a rheotome, and thence to 
the other pole of the battery. 

The coil is joined toa telephone or sensitive galvano- 
meter ; and we may either pass the current in the manner 
described, or may reverse all the communications, pass- 
ing the current through the coil instead of the wire, and 
listening with the telephone to the induced currents upon 
the iron wire alone. 

In order fully to understand the phenomena which 
takes place, we must bear in mind Faraday’s discovery 
of electric magnetic induction : namely, that any wire 
conveying an electric current induces in general a mo- 
mentary secondary current in any independent circuit 
whose wires are adjacent to it; the effect being at its 
maximum when two wires are parallel, diminishing as the 
angle of these wires is increased, and at 90 deg. being 
absolutely zero. Consequently, when we place a copper 
wire in the axis of the coil, with the above apparatus, 
and pass a current through this wire, we find no effect 
whatever, no trace of induced currents, simply for the 
reason that this copper wire crosses all lof the wires of the 
coil at an angle of 90 deg. We also find that no effect 
takes place upon torsion being applied to the copper wire. 
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If we now place a small rod of iron parallel with the con- 
ducting copper wire, we have no effect ; but if the iron 
rod is turned at an angle to the wires a current is ob- 
served, the force increasing from parallelism to an angle 
of 45 deg., and decreasing again from this angle to 
90 dex., where we have again no effect. The conducting 
copper wire thus induces electric magnetism in the iron 
rod, and this magnetism reacts upon the coil; 
only holds as long as the rod is not parallel to either coil. 
At an angle of 90 deg., although at its maximum of 
electric magnetism, the iron rod becomes parallel to the | 
coil upon which it reacts; consequently we have again a 
zero of current. In place of one rod, we may insert 
several short rods, and if these are all turned together i in 
the same direction, we have similar effects. 

Knowing this, we can understand that if each molecule 
of a rod were endowed with separate magnetic power, and 
if we could cause these to rotate through any angle round 
the axis, we might expect similar reactions to those of the 
small separate iron rods already mentioned. 

If we replace the copper wire spoken of by an iron wire, 
and send intermittent currents through it, we still have 
no induced current upon the coils ; but the instant we 
apply a very slight torsion, say 10 or 20 per cent. of one 
turn, we at once perceive strong induced currents. These 
are positive for right-hand torsion, and negative for left- 
hand torsion. Thus we can not only produce induced 
currents, but, without changing the direction of the 
primary electric current, we 
currents, making them 4x wsitive or negative as we please ; 
exactly as would occur if we rotated in opposite directions 
the small iron bars, placed side by side with the copper 
wire. 

At this point it becomes important o know if these 
effects are produced by the twist given by torsion to the 
Whole mass of the wire, or if each molecule turns separately 
and independently round its axis, There are many proofs 
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The iron or copper wire rests 


but this | 


can change the induced | 
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that the latter view is correct. For, assuming the former, 
then, if an iron wire be twisted permane tly. by thirty or 
more entire turns, we should expect greatly increased 
effects as compare d with those given by 10 or 20 per cent. 
of asingle turn. But we find that after the first instant | 
of torsion we have no increase of force in the current, 
even with a molar twist of thirty whole turns, which must 


of course produce a certain molecular twist ; we find that | 


the slightest torsion, say of 10 per cent. backwards, 

sufficient to reverse the current, and thus more than 
! neutralise the whole inclination whic h had been given to 
the molecules by the permanent torsion, Again, if, whilst 


near it one pole of a large natural magnet, laid in the 
direction of the wire, we find that the currents gradually 
diminish, until when the magnet touches the wire we at 
last produce zero. The polarised molecules, which under 
the influence of torsion lay at a certain angle with the 
axis, have thus been caused to rotate back again, and 
become parallel. Again, if we approach the same pole 
with the magnet at right angles to the wire, we find that 
the current gradually returns to zero (and therefore the 
molecules to parallelism) when the magnet is about two 
inches distant ; but on bringing the magnet still nearer, 
they pass the zero point, now giving increased reversed 
currents, until they reach a maximum, when the magnet 
is close to the wire. We have thus rotated the molecules 
from their origina] angle of torsion, say of 45 deg. to the 
right, through zero to 45 deg. to the left. If this view is 
correct, we should expect that we might produce electric 
currents of reversed directions without the aid of any 
| battery, by simply giving a to-and-fro torsion to the wire ; 
and this proves to be the case. For we may join the 
telephone either to the exterior coil or to the simple cir- 
cuit of the wire, and we shall then hear a sharp click at 
each movement of torsion to the right and left, thus 


imitating and reproducing all the effects which would be | 


obtained by rotating a separate magnet through different 
angles of inclination with the wire. 
There are many proofs which confirm this view;* but 


as the object of the author is to show the remarkable | 


difference which exists between iron and steel in this 
respe ct, he will confine himself to showing the very great 

apparent rigidity of the molecules of tempered steel as 
compared with those of iron, 

A very remarkable difference appears when we turn to 
tempered steel. For here we find that at certain degrees 
of temper (¢7., that known as blue or spring temper) 
there are only slight traces of molecular disturbance or 
rotation, no matter how many mechanical turns or twists 
we may put on the wire. In fact, the molecules here 
seem fixed and homogeneous throughout the mass. We 
have perfect molar elastiaity, but no traces of rotation of 
one part over another—in other words, no molecular 

| elasticity. Thus in iron we have an elasticity due solely 
to the freedom of molecular motion. In hard steel, on 

| the contrary, we have but slight molecular freedom, with 
great molar elasticity, in which the separate molecules do 
not rotate separately but all as one mass. 

It is necessary to point out this difference of molar 
rigidity, as shown in tempered steel and in iron, because 
tempered steel is not the only form which thus differs in 


steel. A similar difference is shown also by several known 
alloys of iron. 

We can decrease the apparent rigidity of steel by the 
| application of heat ; for if we passa constant and powerful 
| current through the steel wire, which previously gave but 
| feeble traces of rotation, and then heat this wire to red 
| he: at, a strong induced current is gradually produced. 
| The current here has the power of rotating the polarised 
| and heated molecules, and so giving out comparatively 
| strong induced currents. But on cooling this wire it is 
impossible again to reduce it to silence. The molecules 
remain rigid, but at an angle to the axis. With iron, 


| circumstances, we have a most violent rotation, which 
entirely disappears on cooling—proving again the great 
comparative freedom of its molecules. 

We might believe that all the above effects in steel are 
due, not to the rotation of the molecules, but to the more 
or less retentive or ‘* coercitive” force of steel with regard 
| to permanent magnetism. But coercitive force, whilst it 
| may suffice to explain, according to accepted views, the 
| retention of magnetism, does not explain why we can pro- 
| duce positive and negative currents by right. or left- 
handed torsions, nor why we should have induced currents 
by torsion. 
| simply applicable to each molecule, then we have still to 
|< consider the greater freedom of motion of these molecules 

in iron than in steel. It is a general belief (which the | 
author has hitherto shared) that the molecules of tempered | 
steel have far greater coercitive force than those of iron. 








| the case. For if we suppose that the molecules of iron | 
turn with far greater freedom, it follows that they should | 
also turn by the application of far less force. Now, if we 
| take a soft iron and tempered steel wire, and place them 
at a given distance from a suspended magnetic needle, | 
after finding them both to be free from magnetism, and | 
we then magnetise these wires by drawing them over the | 
poles of a natural magnet, then we may no doubt find as 
usual that the tempered steel has a far greater amount of 
remaining magnetism. But if, instead of this, we — 
the reactive force of the natural magnet, by placing 
piece of wood, say 4 in. thick, between the nat cond 
the wire ms ignetised, thus limiting and controlling the | 
force to any degree, according to the interval between 
the magnet and the wire to be magnetised, we then find, 
on magnetising these two wires with a weak reactive 
** Molecular Magnetism,” by Professor D. E, Hughes. 
Proceedings of the Royal Society, March 7 to 17, and 
May, 10, 1881, 





the iron wire is under the influence of torsion, we bring | 


its mechanical and physical qualities from iron or soft | 


however, upon the application of heat under the same | 


If we accept the term coercitive force as | 


A simple experiment will, however, prove this not to be | 
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| force, and again observing its action upon the needle, that 
the soft iron still shows powerful retentive or c itive 
force, whilst the tempered steel has but feeble traces of 
| magne tism, or none at all. Thus, contrary to the author's 
previous convictions, it appears that iron possesses more 
coercitive force than steel whenever the inducing force is 
limited, and within the range of iron. 

If iron merely Possessed greater coercitive force th: un 
steel, it would be impossible for us to employ soft iron in 
electro- -magnets requiring quick changes of magnetism. 
But although, in the previous experiment, the remaining 
magnetism was far greater in the iron than steel, yet the 
magnetic force of the iron, whilst under the influence of 
the | vermanent magnet, was some twenty times greater 
th: - its remaining magnetism ; whilst with the steel there 
was but a slight difference in the force developed whilst it 
was under the feeble influence of the natural magnet, and 
when this was withdrawn. 

Assuming the freedom of motion of the molecules to be 
greater in iron than steel, it occurred to the author that 
he should be able to free the soft iron from its remaining 
magnetism by simple vibration of the wire. This was 
found to be the case. An iron and steel wire are mag- 
netised to saturation, or both may be given the same 
amount of permanent magnetism. We will suppose that 
they both deflect the suspended needle through 40 deg. 
Now taking the steel wire and fas stening one end in a 
| brass vice, give its free end a slight pull to set it in vibra- 
tion: it will be found that the steel has lost but 2 deg., 
having still 38 deg. of permanent magnetism, which cannot 
be further reduced by repeated vibrations. The instant, 
however, that a similar vibration is given to the soft iron 
wire, its remaining magnetism nearly all disappears; 
there is left at most 2 deg., or in some cases only a trace. 
Thus the molecules are seen to be so comparatively free 
in iron that mere vibration will aid them in rotating. 
These two wires were again observed vibrating whilst 
under the influence of the permanent magnet. There was 
| then a greater magnetic eff ct produced in the iron wire 
than previously ; the vibrations aiding the rotations pro- 
duced by the natural magnet. 

The author was desirous to render visible this freedom 
of iron and rig — of steel, so that these effects might be 
actually seen. For Nee purpose we may take three glass 
| tubes, « or ordinary phials, of any length or diameter, say 
10 centimetres in length by 2 centimetres in diameter. I 
we now put iron filings in these tubes, leaving about one- 
third vacant, so as to allow complete freedom in the 
filings when shaken, we find that each tube, when mag- 
netised, retains an equal amount of residual magnetism, 
and that this all disappears upon slightly shaking the 
tube ; we are thus imitating the effects of vibration. But 
if in one of these tubes we pour melted resin (or in fact 
any slightly viscous liquid, such as ys troleum, suffices) 
we then render these filings more rigid, and then we can 
no longer produce by shaking the disappearance of its 
residual Me saeco sm. In pouring in petroleum we have 
apparently been introducing a strong coercitive force; but 
we know that it can_only have the mechanical effect of 
rendering the iron filings less free to turn, and so com- 
paratively rigid. If we desire to see the effect of torsion, 
| we have only to shake the filings so that when the tube is 
held horizontal the vacant space is above, and rotate 
slightly (but without shaking) the tube containing the 
free filings about a horizontal axis. Its remaining mag- 
netism instantly disappears upon rotation, although we 
evidently have not changed the longitudinal position of 
its particles. A similar effect takes pl: ace upon a soft iron 
| wire, for if we magnetise it and observe its remaining 
| magnetism, we find that upon giving a slight torsion to 
this wire, its remaining magnetism instantly disap pears— 
a similar effect to that in the r ‘tating tube of iron filings. 
| The author has remarked in these researches that in all 
alloys of iron the molecules are far more rigid than in the 
| pure metal; and further that, with steel, tempering adds 
greatly to this rigidity. He is now engaged upon the 
| question of the effect of different tempers on the same 

steel, and hopes in a future paper to be able to bring the 
results before the Ins titution. 
Soft steel, when compared with hard drawn iron, shows 
that the mechanical hardening of iron has not in any 
| great degree diminished its molecular fre -edom. en the 
softest steel shows a high degree of molecular rigidity, as 
compared with the hardest iron, but far less than that of 
tempered steel. This would seem to indicate that steel 
in its softest state is still an alloy, though only feeble 
quantities of carbon may be held in that condition. 

We thus perceive that a great physical change takes 
place in iron upon the slighest alloy with carbon; and 
| th: at tempering produces this change in its highest degree. 
The writer, therefore, is strongly | in favour of the view 
propounded long since, that steel when tempered is an 
| alloy, containing — carbon in a far greater quantity 
than when soft. e know the physical properties of 
magnetic oxide of iron, of iron and tungsten, and of iron 
and sulphur. Now in all these the writer has fo und that 
the iron loses its molecular freedom when even slightly 
alloyed. The physical resu Its are therefore the same as 
those produced in tempering steel; and the induction 
bal: od thus indicates strongly that tempered steel shows 
| the characteristics of a true alloy. 
| We could not have such a great physical difference 
between iron and steel, as above noticed, except by cor- 
responding changes in its mechanical properties ; and it 
is with a view of bringing out these relations in a discus- 
sion on this point that the author has venture Lto bring 
his views before the Institution of Mechanical Engineers. 
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American Brince Buitprnc.—The Keyste ne Bridge 
| Company are constructing a steel bridge over the Ohio 
| Central Railroad, to span the Ohio at Mount Pleasant. 


| The company is workit g a foree of 525 men. 











ENGINEERING. 





[ Fes. 


2, 1883. 





STEVENSON AND PRICE’S AUTOMATIC 
EXPANSION MOTION. 

WE annex illustrations of an automatic expansion 
motion brought out by Messrs. J. C. Stevenson and Co., 
of the Canal Foundry, Preston. Theengravingsshow the 
motion applied to a horizontal cylinder, Fig. 1 being a 
front elevation with steam chest covers removed, 
Fig. 2 a cross section through one pair of valves, 
Fig. 3 a longitudinal section through both valves, and 
Figs. 4 and 5 detail views to a larger scale. 

Referring to Figs. 1, 2, and 3, it will be seen that there 
isa pair of valves, each consisting of a main valve and an 
expansion valve, arranged at each end of the cylinder. 
The main valves (Fig. 5) are of the ordinary slide type 
with the addition of grid openings on the back, and the 
cut-off valves consist of simple cast-iron grids, lifting 
at right angles to the main valves.. Air cylinders E E 
are provided for cushioning the ‘‘ cut-off” stroke of the 
expansion valves, which is effected by means of spiral 
steel springs 8S. The motions of the cut-off valves are 
controlled by bell-crank levers GG, jointed at their 
upper ends to the valve spindles F F, and at their 
lower ends to the catch rods A A.B isasliding block 
moving between guides ; it is jointed at one end 
to the rod of the expansion eccentric, from which 
it receives a to-and-fro motion. The upper side of this 
block is provided with a double groove C C, Fig. 5, 
which receives the catch rods A A, Fig. 1. The 
bottom of each groove is provided with a steel notch 
D, Fig. 4, with which corresponding steel notches on 
the catch rods A A engage alternately at the com- 
mencement of each stroke. As soon as this engage- 
ment takes place the corresponding expansion valve 
is depressed, uncovering the grid apertures which are 
kept open until the rod A is raised by one of the 
tappets I I, and thus disengaged or released from the 
notch D. 

The governor rod J is arranged midway of the 
stroke of the sliding block B, and works in 
stationary guide bearings, in which it is free to 
move up and down according to the position of 
governor. This governor rod is connected by jointed 
arms or links K K to the lower ends of the tappet 
levers LL. When the engine isat rest the links K K 
are in a_ horizontal position and the tappet arms 
wide apart, but as the speed of the engine increases 
the governor rod J is raised and the tappet levers 
drawn nearer together. Thus the position of the 
double joint on the governor rod, relatively to the 
positions of the ends of the tappet levers, determines 
the point of the stroke at which the expansion valve 
rods A A will be disengaged, and the cut-off effected, 
whilst the to-and-fro motion of the sliding block B 
past the governor rod J gives the tappet levers L L 
the necessary motion for raising the valve rods A A at 
the desired point. Means are provided for shortening 


or lengthening the catch rods A <A, the governor rod | 


J, and the lnks K K, as may be required for purposes 
of adjustment. 
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As in most detaching valve gears, the work thrown 
upon the governor is light, and the conditions are thus 
favourable to efficient regulation. The indicator 
diagrams, Figs. 6 and 7 annexed, were taken from a 
horizontal compound engine fitted with Messrs, Steven- 
son and Price’s gear, and show an excellent cut-off. 
The engine runs at 50 revolutions per minute. The 
gear has now been in use three years with very satis- 
factory results. 


GIRDWOOD’s ISOMETRIC GOVERNOR 

WE annex engravings of a governor devised by Mr. 
Girdwood, and to which the name of isochronometer 
has been given. Its action, like that of some previous 
governors, is based upon the use of an appliance that 
offers a resistance to rotation that is a function of the 
speed, and inereases with the velocity. This appliance 
consists in this case of a hollow drum or cylinder 
partly filled with fluid and rotating on a horizontal 





axis. 
is carried up one side toa height that is determined 
by the speed, and, if the motion be uniform, it will 
remain at that point, and will offer a resistance to the 








When the cylinder is put in motion the liquid | 
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rotation which increases in proportion to the lateral 
displacement of its centre of gravity. Should the 


its centre of gravity will be carried further to 


which responds to them by contracting and expanding, 
and in so doing gives the motion for operating the 


speed increase the liquid will be raised still higher, | governing mechanism, As will be seen from the illus- 


| trations the cylinder spindle ends ina crank dise pro- 


one side, and it will offer an increased resistance. | vided witha driving pin, which engages with a similar 


These varying resistances are balanced by a spring | 


disc at the end of a screwed or rifled spindle A. This 
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spindle fits in a corresponding nut formed in the 
boss of a driving pulley or wheel B, and abuts at its 
other end against a spring arranged in a case, and pro- 
vided with an index and scale. When the wheel 5 is 
turned its first tendency is to force the screw A endwise 
to the left compressing the spring, but the moment 
that the latter opposes a sensible resistance to its 
motion, the screw begins to rotate with the wheel and 
to carry the hollow cylinder round with it. As the 
speed increases the resistance of the wheel likewise 
increases, and the spring is more strongly compressed, 
there being a certain definite pressure upon it for every 
velocity. A rod connected to the spring is attached to 
the slide valve of a small steam cylinder, the piston of 
which works the throttle valve of the engine that is to 
be regulated. The valve is designed so that an ex- 
tremely small motion opens the cylinder either to the 
steam or the exhaust, and thus comparatively minute 
changes of engine speed are suflicient to cut off the 
steam, 


ELLINGTON’S GRAIN WAREHOUSING 
MACHINERY. 

THE machinery, of which we give engravings on the 
present page and page 110, was designed by Mr. E. B. 
Ellington to afford a cheap means for warehousing and 
dealing with large quantities of grain, potatoes, locust 
beans, and in fact any material that can be lifted by 
an elevator. 

The machinery as illustrated, was erected for the 
Hull Dock Company at their No. 26 warehouse, Albert 
Dock, by the Hydraulic Engineering Company of 
Chester, and consists of a complete circuit of rails for 
the entire length of the warehouse, carried on columns 
on the top floor and fixed under the roof principals ; 
this circuit is capable of being divided into two smaller 
ones, so that either half of the warehouse can be 
worked independently. This arrangement will be 
understood on referring to Figs. 1 and 2, page 110, 


where both the curved and straight rails are shown in | , h L ; i 
portion to the work done. No gearing is required to 


the centre of the warehouse. 


















































On these circuits or miniature railways, are placed a 
number of double bucket tipping trucks, as shown on 
Fig. 2, these being connected by a pitch chain, and 
driven from a Brotherhood’s patent hydraulic engine. 
These trucks take their fill as they pass under the 
top elevator hoppers and discharge themselves by 
tipping over at any desired point of the circuit, either 
on to the top floor, or down spouts leading to the 
various parts of the warehouse. The tipping is per- 
formed by means of discs on the sides of the buckets, 
which come into rolling contact with the portable 
curved bar above the discharging hopper (see Fig. 5). 
The discharging hopper slides on the lower flanges of 
the rails and is readily shifted from place to place on 
the circuit. 

There are two elevators in each half of the ware- 
house driven direct by small Brotherhood engines, and 
so arranged as to lift from pits in the ground floor up 
to the top of the warehouse, and discharge into the 
hoppers from which the tipping trucks take their fill. 
This filling is performed by means of a sliding door 
below the hopper, which is opened and shut by hy- 


| draulic cylinders as each truck passes underneath, the 


valves to the cylinders being worked by the passing 
truck as shown in Figs. 3 and 4. 

Half of the tipping buckets in the trucks have the 
dises on one side, and half on the other, so that 
only those tip which have the dise on the side of the 
hopper at which the curved bar is placed, but both 
these bars can be put in one hopper if required. The 
alternate trucks are also provided with different shaped 
filling tappets, so that either half, or all, of the trucks 
can be filled from one elevator. By this arrangement 
with both cireuits, four different kinds of grain or 
other material can be dealt with at the same time, and 
kept entirely separate. 

The special advantages claimed for the above 
arrangement are as follows: A great saving in power 
and cost of warehousing as compared with other 
systems. All the moving parts travel slowly, the 
speed being regulated from time to time, so that the 
water used and speed of machinery is directly in pro- 
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get up the speed, and the parts are therefore free from 
excessive Wear and tear. There is also less risk of fire, 
as all the moving parts of the circuit are of iron or 
steel, and the low speed at which the machinery works 
prevents heating of the spindles and enables all the 
parts to be lubricated with perfect ease. The circuit 
can also be stopped and started again with the load on 
and truck full. : 

The quantity of grain specified to be dealt with in 
the above dock company’s warehouse was 150 quarters 
per hour for each elevator, but as much as 210 quarters 
per hour have been brought up with one elevator and 
warehoused by the tipping trucks. In another case, 
during the actual daily work, 163 tons were ware- 
housed in five hours with only one elevator, including 
all delay on the ship and irregular supply to the 
elevator. 

At the latter rate, by working with four elevators 
and the tipping trucks, a steamer containing 3000 tons 
of grain could be discharged in twenty-three hours, at 
the same time effecting a saving of thirty-eight men on 
the top floor only. 


ELECTRIC LIGHTING IN SHEFFIELD. 
Preliminary Report of Conrad W. CooKE, Member of the 
Society of Telegraph Engineers and of Electricians. 
(Concluded from page 91). 

It may be of some service if I in this place give a few 
figures by way of roughly estimating the capital required 
for such an installation, the items of which may be divided 
under three headings, that is to say : 

I, Producing or generating plant. 
II. Distributing plant. 
III. Fixed property. 

I. Producing or Generating Plant may be divided into 
two sections : 

(1) Motive Power—Consisting of : 

(a) Steam engines. 
(b) Boilers. 
(ec) Steam and other fittings, shafting, &e. 
(2) Electric Apparatus—Consisting of : 
(a) Dynamo electric machines. 
(4) Indicating, testing, and other 
apparatus, such as switches, 
meters, &c. 
II. Distributing Plant : 
1. Electric mains and conductors. 
2. Distributing boxes. 
3. House service lines. 
III. Fixed Property: 
1. Land. 
2. Buildings. 
CAPITAL 

I. Producing Plant: 

(a) Six 250 ILH.P. compound 
steam engines, i.e, five 


accessory 
cut outs, 


REQUIRED, 


to be able to get up steam very quickly, the item for 
motive power will become 16,700/., made up as follows : 
£ 
8,500 
900 
6,090 
210 
1,000 


16,700 


Five compound engines, as above 
Foundations for ditto —... ne cop 
Seven * locomotive” boilers at 8701. each 
Settings for ditto 

Pipes, tloor plates, &e. 


SUMMARY. 
A) If compound non-condensing engines be employed 
£ £ 
10,600 
11,180 
8,880 
10,000 


Electric apparatus 
Motive power 
Distributing plant 
Land and buildings 


| will be sufticient to work such an installation as is referred 


to in this report : 
Per Annum. 
One electrical foreman at 12/, 103. per £ 
month ... ae aa a ies 
Three engine drivers, each at Sl. 15s, 1 
month ... ne ae i ; 
Six firemen, each at 6/7. 10s. per mor 
One boy at l/, 15s, per month 


150 


315 
470 
21 
‘ a 5 OS 
res we get the following 


ror 
ma... 


Total for wages - 
Summarising the foregoing figu 


| results for the employment of the type of engine and 
| boiler referred to in Column A in the tabulated summary 
| of capital given above. 


Per Annun., 
£ 


Coal 1582 





40,660 
Contingencies, engineering, &e., a 
10 per cent. 4,066 
— = 44,726 
(B) If compound condensing engines and Lancashire 
boilers be employed : 
£ 


10,600 


£ 
Electric apparatus 
Motive power ose 
Distributing plant 
Land and buildings 


Contingencies, engineering, &e., 
10 per cent. es 
compound condensing engines and ‘ locomotive” 
C) Ife nd 1 1g engine ye) t 
boilers be employed : 
£ 


10,600 
16,700 

8,880 
10,000 


£ 
Electric apparatus 
Motive power... 
Distributing plant 
Land and buildings 


445,180 
Contingencies, engineering, &c., : 
10 percent... os we 4,618 
50,798 
The above figures are further summarised in the follow- 
ing Table : 


With Compound 


CAPITAL, condensing Engin 


Electric apparatus .. 





10,6001, 


Motive power 11, 1s0l, 


Distributing plant .. 





£ 
4500 


working and one in re- 
serve at 570/._—... sc 
(4) Six Lancashire boilers at 
7801 4680 
1000 
1000 
— 11,180 


§ Pipes and connexions 
( Fixings, &c. oie 


(¢) 


Land and buildings = es oi és 10,0001 


| . * . vr 
| Contingencies, enyineering, «ec... 40661. 





Total 44,7261. 





Twelve 1000-light dynamo-elec- 
tric machines at 800/, .. it 
Fixing, starting, &c. 


9600 
1000 
— 10,600 
a 80 
27. 3s. 6d. per lamp. 
II. Distributing Plant : 
(a) 6250 ft. of streets with mains laid 
on both sides at 3000/. per mile 
(4) Sixty distributing boxes at 8/. 
(c) 400 house service lines at 3/7, 


17s, 9d. per lamp. 
III. Fixed Plant : 
> soy \ Estimated together at ... 10,000 

, —10,000 

1/7. per lamp. 
1V. To which may be added for contingencies, 
engineering, &c., at 10 per cent. — 
8s, 2d. per lamp. 


4,066 


44,726 
Total capital 4/7. 9s, 5d. per lamp. 


(A) The above figures are on the assumption that the | 


boilers employed are of the ordinary Lancashire type, and 
the engines are compound high and low pressure non- 
condensing engines. 

(B) Should it be decided to adopt compound high and 
low pressure condensing engines, so as to effect the greatest 
possible economy of fuel with Lancashire boilers, the item 
tor motive power must be increased to 15,530/., estimated 
as follows : 

Five 300 indicated horse-power compound 
engines—that is four to work and one 
in reserve—delivered and set at 1700/. 
each ... 58 Se : 

Foundations for ditto sii ses sa 

Nine Lancashire boilers, seven working 
and two spare, delivered on setting at 
4501. each 

Poiler settings ee 

Pipes, floor plates, &e. 


£ 
8,500 
900 


4,050 

1,080 

1,000 
15,530 

(C) If, on the other hand, “locomotive” boilers be 
decided upon, in order to occupy a minimum of space and 


I will now consider the probable cost of working such an 
| installation, inclusive of charges for management as well 
'as for interest on capital, dividing these charges under 
| four heads, viz. : 

I, Cost of production. 
II. Cost of maintenance. 
III. Cost of management, 
IV. Interest on capital. 
I,—PRODUCTION. 
The cost of production is made up of three principal 
items: 1. Cost of coal. 2. Cost of oil, stores, &e. 3. 
| Wages, 

| Cost of Coal.—Taking the price of engine coal delivered 

}in Shettield at 7s. per ton, and estimating that the com- 
pound non-condensing engines with Lancashire boilers 
(A) will consume 2.7 lb. of coal per horse-power per hour, 
| we have an expenditure of 1582/. per annum. 

| If, however, condensing engines with similar boilers be 
j employed, the cost of production will be less on account 
| of the greater economy of working, they consuming but 
| 2.3 lb. of similar coal per horse-power 
| cost will therefore be 1347/, per annum. 


| neutralised by the extra cost of maintenance added to a 


| larger interest on capital by reason of the greater prime 
cost of the engine. 


|. Lastly, by the employment of locomotive boilers— | 
| by which agreat saving of space is effected, and steam | 


|may be got up in the shertest possible time—a still less 


mind that these boilers are not suited for burning ordinary 


Tanfield Moor or 
here again the extra capital involved raises the cost of 
working and the interest to a price which, unless a saving 


adoption of this class of boiler and engine. 
coal in this case would be 1507/. per annum. 

Vil, Stores, de.—I now come to that item in the cost of 
production which refers to oil, stores, &c., and this may be 


annum. : 
Wages.—With respect to wages the following staff 





Lancashire Boilers, 
A 


=11. 1s. 2d. per lamp. 
ll, 2s. 4d. per lamp. 
8ssvul, 
17s. 9d. per lamp. 
| | =1/, per lamp. 


=8s, 2d. per lamp. 


41. 9s. Sd. per lamp. 


per hour, the | 


The saving of coal is however, to a certain extent, 


quantity of coal per horse power per hour is consumed, | 
being at the rate of about 21b., but it must be borne in | 


engine coal, but require a more expensive fuel, such as | 


coal of similar quality, costing in | 
Sheftield probably as much as nine shillings per ton, and | 


of space be of great importance, hardly justifies the | 
The cost of | 


fairly estimated at about 4/. 16s, per week, or 250/, per | 


250 


956 


Oil and stores, &e. 
Wages 


2788 


| that is to say, 178d, per LHP. per hour, £e., .022d. per 
| lamp per hour ; or 5s. Ghd. per lamp per annum. 


Employing type bB of engine and boiler, we have the 
_ following cost of production ; 
Per Annum, 


Coal eee eee 
Oil and stores, Ke. 
Wages 


| that is, 163d. per ILH.P. per hour=.02d. per lamp per 
hour, or 5s, per lamp per annum. 
With type C of engine and boiler, the cost of production 
will be as follows : 
Per Annum, 
£ 
Coal i Bal 
Oil, stores, Ke. ... 
Wages 


1507 
250 
96 

2713 

thatis, 174d. per LLH.P. per hour=.022d. per lamp 

hour, or 5s, 6d. per lamp per annum. 
I,.—MAINTENANCE. 
The expenses of maintenance of an electric lighting in- 
stallation are made up of the following items : 


per 


Non- 


With Compound 
es and i 


Condensing Engines and 
Lancashire Boilers. 
B 


With Compound 
Condensing Engines and 
** Locomotive” Boilers. 


10,6002, 
=. 1s. 2d. per lamp, 
16,7000, 

1l. 1s. 4d. per lamp. 
Sssul, 


10,6001. 
1l, 1s. 2d. per lamp. 
15,5301, 
=1/. 11s. per lamp. 
8ss0l, 
=17s. 9d. per lamp. 
10,0007, 
=11, per lamp. 
45011. 
-Os. per lamp. 


17s. 9d. per lamp. 
10,0001, 
1. per lamp. 
4615. 
9s. 3d. per lamp. 
49,5112, 
41, 18s. 11d. per lamp. 


50,7981, 
=Ol, 1s. 7d. per lamp. 


(1) Repairs of buildings, 

2) electric apparatus, 
engines and boilers, 
distributing plant, 


” 

(3) 

(4) ” 

and these I would estimate at about 5 per cent. per annum 

on the first cost respectively of the buildings and dis- 

tributing plant, and 10 per cent. on that of the electric 
a and motive power. 

| pon this principle of estimation the following will be 

the cost of maintenance if the installation of type A of 
engine and boiler be adopted : 


” 


Per Annum, 

; £ 
tepairs on 5000/. buildings at 5 per cent. 250 
A 0,600/. electric apparatus, at 10 

per cent. 
Repairs on 11,1 
10 percent. .. 
Repairs on 8,830 
per cent Fe 


ee ee a oom .. 1060 
80/7, engines and boilers, at 
. distributing plant, at 5 
2872 
which is.184d. per indicated horse-power per hour, or .023d, 
per lamp per hour, or 5s, 9d. per lamp per annum. 
Employing type B of engine and boiler, we have the 
| following cost of maintenance : 
Per Annum, 
£ 
Repairs 0n5,000/. buildings, at 5 per cent. 230 
am 10,6007. electric apparatus, at 10 
per cent. aE re ae eee ac 
Repairs on 15,530/, engines and boilers, at 10 
per cent. REP ae ; 
Repairs on 8880/. distributing plant 
cent. ... = see ren ‘ 


1069 


»at5 per 


= ,212d. per indicated horse power per hour, or .026d. 
| per lamp per hour, or 6s, 7d. per lamp per annum, 
With type C of engine and boiler the cost of mainte- 
| nance will be as follows : 
Per Annum, 
£ 


250 


Repairs on 5,000/. buildings at 5 per cent, 
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Ps Repairs on 10,600/. electric apparatus at 10 


per cent. ee ae me ase .. 1060 
Repairs on 16,700/. engines and boilers, at 
10 per cent. ... fas ei oe ... 1670 
Repairs on 8,880/, distributing plant at 5 per 
cent, en sg ase ae w. «= 444 
3424 


i.e, 219d. per indicated horse-power per hour, which 
is at the rate of .028d. per lamp per hour, or 7s. per lamp 
per annum. 

III, MANAGEMENT. 

For the eost of management the sum of 500/. may safely 
be assumed to cover all outlays under this head upon an 
installation of 10,000 incandescence lamps. 

500/. per annum =.032d. per indicated horse power per 
hour, é.e., 004d. per lamp per hour, or 1s. per lamp per 
annum, 

INTEREST ON CAPITAL. 

Employing type A of engine and boiler, we have: 

Interest on 44,726/. at 5 per cent. = 2236/. per annum, or 
143d. per indicated horse-power per hour, i.e., .018d. per 
lamp per hour or 4s. 6d, per lamp per annun. : 

With type B of engine and boiler, the capital being 
larger, the interest is proportionately increased, 

Interest on 49,511/. at 5 per cent.=2475/. per annum, 
which is .158d. per indicated horse-power per hour, or 
02d. per lamp per hour, or 5s, per lamp per annum. 

If type C be employed, the annual cost of interest on 
capital per lamp is about the same, thus : 

fecenrat on 50,7987, at 5 per cent. =2540/. per annum, 
or 162d, per indicated horse-power per hour, i.e., .02d. 
per lamp per hour, or 5s. per lamp per annum. 

Summarising the above figures in a tabular form, we 
have the following Table of the cost of working the installa- 
tion, with the three types A, B, and C respectively of 
engine and boiler. 
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There must, however, be expected to be some variation in 
| the number of lights in operation in any one establish- 
| ment. For example, inshops in which work is carried on 
| after the establishment has been closed to the public, the 
lamps illuminating the window and shop front would 
be shut off earlier than in the rest of the building; 
but it will be readily understood that the larger the in- 
stallation driven from one connected system of con- 
ductors, whether deriving their electricity from one or 
more than one producing station, the more uniform will 
be the demand and the closer will it approximate to 
a constant average. Taking all these considerations 
together, I am inclined to think that, except on 
rare occasions affecting the whole community alike, 
such, for example, as a general illumination or an 
| occasion of public rejoicing, there would never occur an 

instance of all thelamps being in action at the same time 
for many hours together. 

I have in the earlier part of this report recommended 
the employment of electric lighting by incandescence for 
the private lighting of the district, for the reasons already 
stated. It must, however, be a matter for the subsequent 
consideration of the Corporation whether it will be advis- 
able on their part or not to recommend to consumers 
the employment of any one system of incandescence light- 
ing or special form of lamp. Of these there are four 
principal kinds, named respectively after their several 
inventors—the Swan, the Edison, the Lane-Fox, and 
the Maxim—each possessing distinguishing characteristics 
of itsown. It is, however, contrary tothe provisions of 
the Electric Lighting Act of 1882, as it exists at the present 
date, for the Corporation, as undertakers, to specify or 
insist upon the consumers employing any particular form 
of lamp. On the other hand, it is highly desirable in the 
interests of the consumers, as well as for the success of the 
undertaking, that no apparatus be employed by con- 
sumers that shall either through failure or otherwise 
bring discredit on the undertaking. 





Cost per Lamp, 


Using Compound Non-Con- 
densing Engines and Langa- 
consuming 
2.71b. of Coal (at 7s.) per 
Indicated Horse Power per 


shire Joilers, 
WorkiInG Cost. 
Hour. 


Per Hour. 


Per Annuin of 
3000 Hours. 


Cost per Lamp, Cost per Lamp, 

Using Compound Condensing Using Compound Condensing 
Engines and Lancashire Engines and ‘ Locomotive” 
Boilers, consuming 2.3 lb. Boilers, consuming 2 1b. of 
of Coal (at 7s.) per Indicated Ccal (at 98.) per Indicated 
Horse Power per Hour. Horse Power per Hour. 


Per Annum of 
3000 Hours. 


Per Annum of 


Pan Hoar: 
3000 Hours. Per Hour 


Per Hour. 




















8. d. d. s. d. d. s. d. 





d. 
Production ‘a $4 es : 022 5 Oh 02 5 O 022 5 6 
Maintenance «Cs +s hb 023 5 9 0265 6 6 028 7 0 
Management Pe ; : -OU4 1 0 004 10 004 10 
Interest on capital at 5 per cent. O18 46 02 5 0 02 5 0 
Total cost 067 16 94 07 17 6 O74 18 6 


The above figures (which do not include the cost of 


water for the boilers) indicate that the saving of coal 
effected by the adoption of condensing engines is not so 
great as the increase of working cost, due to repairs and 
interest on capital for an installation of this size, in a town 
like Shettield, where coal can be had at an exceptionably 
cheap rate, and, when it is considered, moreover, that, 
added to the above working cost, there must be a con- 
siderable item for the supply of condensing water, I do 
not feel justified in recommending the adoption in the 
present case of condensing engines, although in my opinion 
for very large installations, such as will be required when 
electric lighting for public and private purposes becomes 
yeneral, there will be a most decided advantage in the 
employment of the most economical motive power, even 
in places where coal is cheap. 

It must be noted that the capital, expenditure, and 
working cost mentioned in this report are calculated on 
the assumption that the whole number of 10,000 lights are 
in action during the whole year’s working of 3000 hours ; 
or, in other words, that the producing plant has an annual 
demand upon it of thirty million lamp hours ; but this 
result can hardly by any possibility be attained in prac- 
tice, and I should consider that the average would not 
exceed half that amount, for the number of lights in 
operation at any one moment depends a m a number of 
individual and local circumstances. Thus in a district 


| portion of the working cost which is derived therefrom, | 
such as maintenance and interest, have been estimated | 


(such as that proposed to be lighted in Sheffield) consist- | 
ing mainly of shops and houses of business, there will be | 


great differences in the period during which the lights of 
different establishments will be in operation. For example: 


Some shops shutting up at 6 o'clock would turn out their | 


lights about 6.15, many close at 8, and a large number at 
10, while some remain open still longer. Banks, on the 
other hand, would shut off at 5 or half-past, and thus, 
during the winter, while some might keep their lights 
running as long as nine hours, others would be cut off 
after only one hour's working. 


Again, on Sunday, that is | 


for a period equal to one-seventh of the year, or nearly | 


430 working hours, very few if any lights would be used in 


shops or houses of business, and the number would be | 


reduced to what was required for domestic purposes. On 
the other hand, on dark, foggy days, and in places poorly 


lighted by daylight, the lights might be required during | 
the whole, or for a large portion of the day, and in some | 


establishments they might be kept going all night. All 
these considerations show that the demand upon the pro- 


ducing plant at any one time would be very different in | 


different places, and also that it would be very variable | gjors’ three of them have been idle. 


from hour to hour. 
Against, however, such exceptional demands must be 
set the fact that during the summer months the lights of 


some of the largest establishments would not be in use at | 


all, while in all the duration of burning would be reduced 


To meet this, I would propose that the Corporation 


without in any way insisting on the employment of any | 


special lamp, should encourage the adoption of a lamp 
best suited to the installation, either by offering certain 
advantages in the supply, or putting up of such lamps, or 
by the entering into of an arrangement with certain 
firms, local or otherwise, for the supply and _ fitting 
of those lamps which, in the opinion of the Corpora- 
tion, are most suitable; such firms agreeing to supply 
and fit lamps at a price advantageous to the con- 
sumer, in consideration for the recommendation and 
general guarantee of the Corporation. It would in all 
cases be necessary to make it a condition of supply that 
no lamp or appliance of any sort be employed by a con- 
sumer that had not been previously approved of by the 
Corporation or its scientific advisers. A provision of 
this sort made solely in the interests of the general body 
of consumers could not be, in the smallest degree, con- 
trary to the spirit of the Electric Lighting Act, or of the 
rules of the Board of Trade, and would, I believe, meet 
with general approval. It is, moreover, a condition ap- 


| plicable and necessary alike to all systems of lighting | 


in Which a community of consumers is supplied from a 
common centre, and therefore is as necessary for gas- 
lighting as for electric illumination. 

I would also point out that both the capital and that 


from manufacturers’ prices. It is probable, however, that 
with the keen competition which must accompany the 
extended adoption of electric lighting, prices may be 
reduced or considerable discount allowed, thus reducing 
both the capital required, and the cost of working. 





NOTES FROM THE SOUTH-WEST. 

The New Dock for Cartdif.—Preparations are being 
pushed forward at Pwllypant to supply the stone required 
for the proposed new dock at Cardiff. Several wagons 
containing plant and machinery belonging to Mr. Nelson, 
the contractor, have arrived from Wrexham, and it is 
anticipated that in a few weeks there will be a large 
number of men employed at the quarry. 

The Cufarthfa Works.—A portion of the iron-making 
departments of these works have been started. In the 
old mill some fifteen puddling furnaces have been re- 
built, and are ready for work, but from a want of pud- 
Part of the new mill 





| and the steam mill have been set in motion, several 


as the length of the day increased, and thus the annual | 


working cost would be proportionately reduced, 


balling furnaces in the former mill having also been lit. 
The process of converting the works for the manufacture 
of steel is pushed on with vigour. 

Railway Matters at Bristol.—A town’s meeting was held 
yesterday, Thursday, at Bristol, to consider the proposed 


extension of the London and South-Western Railway to 
that city. 

Bristol and South Wales Railway Wagon Company 
(Limited)..—The directors’ report for the half year states : 
*¢ The disposable balance of the revenue account amounts 
to 87521. 96. 5d., out of which the directors recomniend 
that a dividend be declared at the rate of 10 per cent. 
per annum, together with a bonus at the rate of 1 per 
cent. per annum, and that the sum of 10007. be placed to 
the credit of the contingent fund account, leaving a 
balance of 492/. 9s. 5d. to be carried to the current half- 
year’s account. The rolling stock of the company now 
consists of 9967 wagons and carriages and one loco- 
motive.” 

Bridygwater.—A commencement has been made with the 
erection of a new bridge across the Parrett, the contractor 
being Mr. Moss, of Liverpool, and the amount of the con- 
tract 3200/. 

Newport (Alexandra) Dock Extension.—The extension of 
the Newport (Alexandra) Dock, consisting of a new dock, 
550 ft. in length, and additional deep-water space of 
upwards of 30 acres, authorised by an Act of last session, 
was commenced on Tuesday, when the first sod was cut. 





i. Caerphilly.—At the collieries in this district trade con- 
tinues on the whole fairly good, and masters and men 
are working amicably. The question of reducing the out- 
| put does not seem to have met with any encouragement. 
| Operations are going on at the Cwmglo Colliery with a 
| view to the development of the undertaking. ‘There is 
| some fine machinery and plant on the ground. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
good attendance on ‘Change. The market was depressed 
in all departments and prices were tending lower. There 
are fewer orders, and competition of merchants and manu- 
facturers is very keen. The prices at which business is 
actually done are less than anything reported in the open 
market. Nominally, No. 3 f.o.b. is 42s. 6d. per ton. 
Makers still ask higher prices, but buyers are readily sup- 
plied on easier terms. Shipments are nothing like what 
| they should be. The usual weekly meeting of the Cleve- 
land Ironmasters’ Association was held at Middlesbrough 
yesterday, but no alteration was made either in policy or 

price. 





The Finished Iron Trade.—The malleable iron manufac- 
turers complain of lack of fresh orders and dearth of spe- 
cifications. The low prices now ruling for manufactured 
iron are a source of much uneasiness to the trade. The 
producers argue that they are selling below cost price and 
that unless raw materizl, such as pig iron, can be had 
cheaper they cannot carry ontheir business at a profit. 
| The prices of plates are now on the basis of 6/. 7s. 6d. per 
ton, and angle iron 5/. 12s, 6d., less 24 per cent. at the 
works. Shipments being so small, and manufacturers 
| agreeing not to work their mills on Mondays, it is highly 
probable that when the official returns of the ironmasters, 
showing the make and disposal of pig iron in Cleveland 
for January are issued, they will show a considerable in- 


| crease in stocks. 
Closing of Iron Works at Middlesbrough.—Time after 
| time we have pointed out that the manufacturers were 
feeling the inconvenience of scarcity of orders and lowness 
of prices. It has been expected that some of the owners 
| of mills and forges, less favourably situated than their 
| neighbours, would for a time cease producing manu- 
|factured iron. This anticipation is now unfortunately 
| being realised. The Teesside Engine and Iron Works 
Company, Middlesbrough, have given notice to their 
| ironworkers that their services at the puddling furnaces 
| will not be required after this week. About 150 men will 
| thus be thrown out of employment. 

The Steel Trade.—There is no improvement in the steel 
| rail trade, and the prospects of Bessemer iron are not 
| bright. Hematite is dull at 52s. per ton for Nos. 1, 2, 
| and 3 West Coast Ports. 


Shipbuilding and Engineering.—On the northern rivers 
there is great activity in all the shipyards, and most of 
| them will be kept fully occupied to the end of this year. 
Freights, however, are not so good as they were, and 
there are not so many inquiries for new steamers as there 
was a few months ago. Marine engineers are still very 
busy. General engineering is not so good. We hear of 
some firms being very slack, and one firm in the North, 
well known throughout the country, will soon have to 
close their works temporarily if they do not at once 
obtain fresh contracts. 


The Coal and Coke Trades.—Coal and coke are in good 
demand ; prices, however, are tending easier. 

The North of England Board of Arbitration and Con- 
ciliation.—To-day the annual meeting of the Board of 
Arbitration and Conciliation for the manufactured iron 
trade of the North of England was held at Darlington. 
The statement of accounts showed that the Board were 
spending more than their income, and it was decided to 
economise. A revised set of rules for the better conduct 
of business of the Board were discussed, and it was 
resolved to submit them to the several lodges, and con- 
sider them further at an adjourned Board meeting on the 
| 8th February. There is a strong feeling on the part of 
| both employers aud workmen to make the Board of Arbi- 
| tration more useful than ever. The spirit in which both 

sides are taking the matter up is very likely to lead to 
| the entire prevention of stoppage of works through any 
trade disputes, 
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Beiaium: P. Bailly, 12, Rue du Parchemin, Brussels. 
Beruin: Messrs. A. Asher and Co., 5, Unter den Linden. 
CaucuTra: G.C. Hay and Co. 
Epinsurci: John Menzies and Co., 12, Hanover-street. 
raNcE: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 
Banque, Paris; M. Em. Terquem, 15, Boulevard St. Martin, Paris. 
Guascow: William Love, 
Leipzia: Alphons Dirr. 
F. A Brockaus. 
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OstEND: Kirkland and Cope. 
RorreRDAM ; H. A. Kramers and Son. 
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F rs. 


Advertisements intended for insertion in the current week’s 
issue must be delivered not later than 6 p.m. on Thursday. The 
charge for advertisements is three shillings for the first four lines 
or under, and eightpence for each additional line. 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
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street, Westminster, when the following papers will be read: 
“On the Magnetic Storm of November 17th, 1883,” by James 
Graves, Member (communicated by H. Weaver, Member); ‘On a 
Magnetic Storm in India,” by E. O. Walker, Member ; ‘‘ On Earth 
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FRIDAY, FEBRUARY 2, 1883. 
ELECTRIC LIGHTING. 
THE long list of provisional orders deposited in 
December last with the Board of Trade, and re- 
ferring to the lighting of towns, districts, and 
parishes, under the Electric Lighting Act of 1882, 
has been followed by the deposit of a list almost as 
long, and filed by the various municipal bodies 
interested, of objections, modifications, and amend- 
ments suggested of the various schemes deposited 
by the different companies proposing to supply a 
current for lighting purposes. Some—though very 
few—of the corporate bodies have, it is true, ac- 


cepted without question, or, at all events, with | 


little modification, the schemes of the undertakers, 
but the majority have entered objections more or 
less important, and these objections may be divided 
broadly into two classes: those who propose to 
carry out on behalf of the districts they represent, 
a municipal system of electric lighting, and those 
who are willing to admit industrial companies 
within their territory, but cannot accept the terms 
in which the provisional orders of those companies 
are expressed. A prominent example of the first- 
named class is the Corporation of Sheffield. This 
body, after having very carefully considered the 
expediency of lighting their borough, called in 
the services of an electrician, who prepared for 
them a minutely detailed preliminary report as to 
the lighting of a limited area. The publication of 
this report we complete on another page of our 
present issue. It deals exclusively with private 
lighting, and is based on the supposition that 10,000 
incandescence lamps will be required to meet the 
immediate demand in the district referred to. The 
cost of first establishment, including that of con- 
ductors up to, but not within, the houses of the 
consumers, works out to about 50,000/., while the 
working and current expenses of maintaining 
the light is shown to be inferior to the cost of gas 
giving the same luminous effect. Notwithstanding 
this very favourable report, which is confirmed by 
the experience given on far smaller installations, 
the Sheftield Corporation for various reasons decided 
on abandoning for the present the project they had 
contemplated. One of these reasons was that the 
time has not yet arrived when it is wise to under- 
take the onerous task of supplying to the general 
public a system of lighting which has not yet 
proved always wholly successful even in isolated 
installations and under favourable conditions. 
So many vital points touching the new mode 
illumination remain yet to be settled, so 
many modifications and improvements rapidly 
succeed each other, and so much responsibility 
must attend the displacement of gas on a large 
seale, in favour of the electric light, that the 
Corporation has, we consider, acted wisely in 
postponing (not abandoning) the scheme, which the 
hurried legislation of last year somewhat prema- 
turely forced upon them. But recognising the 
importance of the question, and the probable ulti- 
mate necessity of substituting electricity for gas ; at 
the same time knowing that for the benefit of the 
borough the work should be kept in the hands of 
the municipality, they have strenuously opposed the 
provisional orders of the Union Electric Light and 
Power Company, which seeks to effect a lodgment 
in Sheftield. Of the details of the objections raised 
it would be premature to speak, but we may men- 
tion that this company, while giving no intimation 
of the system they propose to adopt, contemplate an 
expenditure for the whole borough, of 6800/., while, 
as we have seen, the expense of establishing stations 
for private lighting over a few streets in the centre 
of the town, would be no less than 50,000/. 

As an example of the second-class, we may turn 
to the parish of Chelsea, the vestry of which has 
shown remarkable ability and promptuess in deal- 
ing with the technical and financial aspects of 
the question. In November last, Mr. G. H. 
Stayton, surveyor to the vestry, prepared a very 
admirable report, to which we have already 
referred, and to which we may again turn with 
advantage. Two companies had applied to the 
vestry to consent to the granting a license by the 
Board of Trade, and seven issued notices of their 
intention to apply for a provisional order. To each 
of these nine companies a circular letter was for- 
warded by the vestry, asking for detailed particulars 
of the cost, method of working, and efficiency of the 


III 


various systems. The answers to the list of ques- 
tions were on the whole unsatisfactory, meagre, 
and strangely contradictory ; that referring to first 
cost was almost wholly evaded, but Mr. Stayton after 
having carefully examined the question, arrived at 
the conclusion that to light the whole area of Chel- 
sea, would involve an expenditure of 375,0001. This 
undertaking was too large to be contemplated, and 
Mr. Stayton accordingly consulted with well-known 
electrical engineers, as to the cost of an installation 
of 21,000 incandescence lamps for 1400 houses, 
shops, and public buildings, and 120 are lamps for 
six miles of street lighting. The total cost of such 
an installation was worked out to be 85,000l., a 
sum corresponding fairly with Mr. Cooke’s estimate 
for the Shettield scheme, and one within the practical 





limits of a preliminary large scale experiment. As 
regards the cost of supply, Mr. Stayton maintained 
| that it could not be less than 18,0001. a year, while 
| the cost of gas for the same area is under 15,000/., 
so that under the most favourable conditions he 
| estimated that the cost would largely exceed that of 
| gas. On this question of expense of supply the 
Metropolitan Brush Company estimated that it 
would work out at double the cost of gas. The 
final conclusions of the report show that the vestry 
of Chelsea, speaking through Mr. Stayton, has been 
most desirous of rendering all facilities for intro- 
ducing electricity within its limits, by any respon- 
sible company, subject, of course, to the approval 
of the vestry. Those conclusions were: ‘‘1. That 
at present it is not desirable for the vestry to 
apply for a license or provisional order. 2. That it 
is not desirable to consent to any application for a 
license until the draft shall have been submitted to 
and has received the approval of the vestry. 3. 
That the solicitors be instructed to watch the pro- 
gress of the applications for provisional orders, and 
to take all necessary steps to oppose the same until 
satisfactory conditions are obtained. 4. That it is 
desirable to support the application of any company 
who may appear most likely to carry out the under- 
taking in a satisfactory manner, and who will 
agree to such of the suggested conditions as the 
Board of Trade may approve ; and that the Elec- 
tric Lighting Committee and the surveyor be 
empowered to enter into the necessary negotiations 
|for effecting that object.” In due time the pro- 
| visional orders were deposited, and the Lighting 
| Committee lost no time in replying to the various 
jclauses of that prepared by the Metropolitan 
| (Brush) Electric Light and Powar Company, which 
|sought to acquire authority to supply electricity 
| within the parish of Chelsea. In a truly anti- 
|parochial spirit, also, the vestry has printed 
| their criticisms, which should be of great service 
}to a large number of Boards that. have had to 
| consider similar provisional orders, prepared with 
igreat skill by Mr. Fletcher Moulton. These 
| criticisms are wide and sweeping, yet couched 
| altogether in the moderate tone which has charac- 
| terised all the proceedings of the Chelsea vestry in 
this matter. Nearly all of them are just, and most 
of them we think unanswerable, the conclusion 
deduced from them being ‘‘ that the company are 
asking for powers to create ‘a permissive mono- 
| poly’ in a manner contrary to the spirit of the 
| Electric Lighting Act, and altogether in our opinion 
not for the public benefit.” 

The objections raised by the Lighting Committee 
| refer first to the proposed capital to be expended 
|by the company. This is only 14,040/., whereas 
|the estimate for supplying the whole parish, 
}over which powers are sought, was estimated 
at 375,000/., and the cost of a relatively small 
area was 83,0001. Very reasonably the vestry 
maintains, that with so insignificant a capital the area 
of supply should be reduced in proportion, and that 
the provisional orders should be limited to suit the 
financial scale of the company’s scheme. It would 
in fact be a foolish and short-sighted policy of the 
vestry to allow their parish to be placed in the 
power of any company which, having once obtained 
a monopoly, might carry out this work, sublet dis- 
tricts, or become obstructive, according as financial 
policy or necessity compelled. As regards condi- 
tions of supply, the vestry demands that the com- 
pany shall within two years lay mains and supply 
electricity along the principal streets of the re- 
stricted area, the minor streets being dealt with in 
subsequent years. It appears to us that this limit 
of time is excessive, and that it would be rash to 
give to any company a monopoly for even a limited 
area, if they are to be at liberty not to supply a 
} demand within so long a time ; two years may, and 
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probs ably will, change very largely the aspect of 
electric lighting. The same objection applies to 
street illumination, and it appears to us that if 
the vestry are prepared to wait two years 
before lighting may be commenced, they would 
have done better to have opposed, instead of 
encouraged, the invasion of their district by any 
company during the present session. That the | 
vestry should have all reasonable control over the | 
positions of mains and _ stations appears only | 
reasonable, but that the company should place 
in their hands the funds required for breaking up 
streets, and which the vestry proposes to execute 
itself, before such works are commenced, 





| 
| 
| 
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somewhat arbitrary condition to impose on any | to welcome any responsible company, but who reso- of capacity ; thus the Pittsburgh, 


responsible body. The clause by which the 
company seeks to be freed from the necessity of 
supplying thecurrent altogether, for two hours every 
day, is an absurd one, and should be fatal to any | 
scheme, unless an efticient system of storage | 
batteries be supplied by the company, and without 
any extra cost to the consumers, and the demand | 
on the part of the vestry that any intermission | 
should be subject to a heavy fine is a necessary 
precaution, which every contracting company should | 
be made to accept. The question of a maximum | 
price to be charged is one also that requires to be 
rigidly settled ; this is one of the chief ditticulties to 
be dealt with in public electric lighting; but it must 
be met, and it is clear that consumers will not be 
prepared as a body to pay more than they now pay | 
for gas, but will, on the contrary, look fora e- | 
duction in price. The vestry suggest that this | 
question of cost should be reconsidered by the | 
Board of Trade every tive years. This appears to | 
us quite inadequate to meet requirements, and that 
for some time at least, a revision is necessary from | 
year toyear. That on the occasion of such periodi- | 
cal revision the vestry should be represented and | 
should have an influential veice in the attendant | 
discussions, would be necessary, but probably any 
supplying company would object, with reason, to an | 
examination of their accounts from time to time by 
a person acting on behalf of the vestry. 

A further objection raised by the Lighting | 
Committee of the parish of Chelsea, refers to the 
question of ineters and the mode of charging for light. 
As we have already said, this is one of the most 
difficult problems that must be solved satisfactorily 
before the public can be expected to accept the | 
change. At present no satisfactory means of 
measurement have been decided, and supply com- 
panies must be prepared to make large concessions, 
both to encourage customers, and to meet the in- | 
evitable competition with the gas companies who 
will enter the contest with very great advantages | 
on their side. Possibly a solution may be found 
in a constant supply at a fixed rental, and | 
this introduces the necessity of imposing heavy | 
liabilities on companies who may from any | 
cause suspend supply temporarily. A very valid | 
objection is raised by the vestry of Chelsea as to 
transfer of the undertaking, and they demand 
that before the consent of the Board of Trade is 
given to any assignment or transfer of the work 
one month’s notice of the intention to apply for | 
such consent should be given to the vestry and | 
they should have the right to be heard in opposi- 
tion. This raises a most important point and one 
that will touch a sensitive place in the schemes of | 
many of the companies. It is very evident, judg- 
ing from the absurdly insignificant sums proposed 
in some cases to be expended, that ‘there can be no 
serious intention in many instances to enter upon 
any actual work of lighting, but on the other hand | 
the intention is only to obtain a footing in a district | 
with a view to the subsequent financial operations | 
of granting subventions, or subletting areas ; in fact, 
of creating out of a small nucleus, a number of 
subsidiary projects, which shall be sold on the most 
favourable terms that can be obtained. Such an 
object may be perfectly legitimate so far as making 
money is concerned ; but it would be a gross per- 
version of the intention of the Electric Light Act, 
and would be not only objectionable in every sense 
to the districts subjected to such a monopoly, but | 
would be most disastrous to the development of 
electric lighting. The practical solution of the 
problem is attended by too many serious technical | 
difficulties that have yet to be surmounted, to be 
further involved by the infiuence of the Stock 
Exchange, and the dangerous power of syndicates 
armed with ‘‘ permissive monopolies.” So far as 
possible, we consider that all municipal bodies 
should resolutely oppose every company that does ' 
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| canals. 


latfords some guide to that of developmen 


| totals for 1870 were 2,682 


‘of 5 5,580,434,967 ton- ‘miles during ten years. 
la development of traflic involved far more than an 


not oby iously intend to enter actively we a itself | aia wiles ree began wn in 1863 by an import: ee 


upon the area of supply, sincerity being tested, | for the Pennsylvania Railroad of 150 tons, while in 


amongst other things, by the amount of capit: | 


such company is prepared to expend upon its allotted | mene red by the late A. L. Holley, 


1863, the m: wnufacture of Bessemer steel was com- 
at Troy. At the 


district. Wherever itis possible, it would appearthat | close of i870 there had been 53,425 tons of steel 


the wisest course to follow is that adopted by the jr ails made in the States, and 
borough of Sheftield, to carry out an experimental | total product was 5,171,699 tons. 


installation on a suttic iently large scale, as soon as | 
the proper time arrives, and, meanwhile, jealously 
to resist the advances of supply companies, 
especially of such as come prepared to spend 
only a minute fraction of the sum required. The 
alternative course which recommends itself 


lutely refuse to accept any conditions that would be | 
detrimental to the ratepayers. Judicious delay is 


| essentially in all cases a prudent policy, and com- 


panies desiring to contract, cannot complain of this 
with any good reason, if, after they are invested 
with more or less absolute power, they are to be at 
liberty to postpone the completion of their work 
| through an indefinite series of years. If such post- 
| ponement be desirable, it should surely take etfect 
before, and not after, provisional orders have been 
granted, 


AMERICAN GOODS TRAFFIC. 
A VALUABLE paper on the ‘ Increased Efticiency of 
Railways for the Transportation of Freight,” was 
lately read by Mr. William P. Shinn, before the 
American Society of Civil Engineers. This paper 
contains a large amount of interesting data and 
| valuable facts illustrating the remarkable develop- 
ment of railway mov ement in the United States, 
during the past twelve or fifteen years, and the 
marvellous increase in the production and transport 
of raw materials. Up to the year 1873 canals had 
| conveyed a greater tonnage of grain to New York 
than ri Lilways, but since that date the latter mode 
of conveyance has increased, until in 1880 the re- 
spective quantities were 71,089,815 and 9,414,822 
bushels. The three railrog vis div iding this trattic are 
the New York Central and Hudson River Railroad, 
the New York, Lake Erie and Western, and the 
Pennsylvania, and in 1880 the ton mileage of each 
averaged nearly double that of the New York State 
The following figures show the aggregate 
ton mileage of the three railroads for four different 
| periods : 
Increase per cent. 
Ton Miles. over 1860, 
627,477,805 ... 
? H82,0038 465... 
7,485,734,088 ... 
$,263,038,412 ... 


In 1860 
1870 
1880 1003 
1881 1217 
This enormous increase is chiefly due to the spread 
of population and the ogg under cultivation 
land previously lying w: on 
New York, New Jersey, and Pennsylvania, through 
which the three railways run, the northern middle 
States, and to a less degree the north-western 
States and territories, are tributary to these lines 
of communication. The increase in population 
, as will 
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be seen by the followi ing Table : 





> tatty, Miles of 
Population. aaihkGnd: 


Group of States. 


1860. 1880. 1870. 1880. 


First 3 States 

Second 5 States 

Third 6 Statesand 5 
territories 


8,810,806 


9,124,517 


10,497,579 
11,207,151 
| 


9,709 13,963 
14,701 25,383 
| 


7,458,985 
6,926,954 


| - 4 
2,244,382 4,027,956 | 6,288,920 8,889 22,009 


Total, 14 States and 
5 territories . 16,630,321 


21,963,279 |27,993,680 33,299, 61,444 
oe | 
United 
. 31,440,521 3 


Total of 


States 8,558,37 150,152,866 vinta 


In 1869 the production of grain amounted to 
| 1,491,412 '100 bushels, and in 1879 to 2,439,482, 300 
| bushels. This, and the other staple products of 
}cotton, coal, and iron, contributed chiefly to bring 
up the ton mileage of the three railroads above- 
named to the very large totals they reached. These 
,603,465 ton miles, and in 
1880 they were 8,263,038,412 ton-miles, an increase 
Such 


increase in the length of railways ; it necessitated 
| improvements, and in some cases almost a revolu- 
‘tion in construction and modes of working. The 
first radical change in this direction was the use of 


is that | every 1.42 
is a|adopted by the vestry of Chelsea, who are anxious | have neve the less been developed into a high state 
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at the end of 1881, the 
At the end of 
| the same year 49,012 miles of steel rails were in 
service. A second development has been the large ad- 
dition of second tracks and of sidings ; at the present 
time the three railroads already referred to possess 
an average of 1 mile of second track and sidings to 
miles of line. Single lines of 1: tilroad 


Fort Wayne, 
and Chicago, 468 miles long, has only 74 miles of 
double line, and 184 miles of sidings, yet it gave a 
train wnileage in I88L of 10,252,914, equivalent to 
30.14 trains per day, each way, over the whole road, 

Increased locomotive power has naturally followed 
other improvements, andon some lines this hasbeen 
more than doubled, as will be seen from the follow- 
ing statement : 

Average Weight 
of Freight 
hauled per Train, 
ISs1, 
Tons, 
218 


Per Cent. of 


Increase 


New York Central and H. R. 
Railroad from 1875 to ISS 
New York, Erie, and Western, 

1875-1881 P 
Pennsylvania, 1870-1881 
Philadelphia and Erie, 1870- 

1881 
P ittsburgh, Fort Wayne, 

‘hicago, 1867-1881 


218 
287 
275 
and 
66.3 W715 

Incidentally may be mentioned the striking effect 
of an improved permanent way on locomotive 
repairs, notwithstanding the great increase in engine 
capacity. In 1865 this item of maintenance on the 
Pennsylvania Railroad amounted to 16.45) dols. 
for every LOO miles run, while in 1851 it had sunk 
to 6.02 dols. The carrying capacity of freight 
cars has followed the general advance in American 
rulroad management. Up to 1876 the standard 
capacity of these cars was equal to 20,000]1b. In 
1877 a start was made to increase the capacity to 
30,000 1b., and since that date the standard has 
been again raised to 40,000 1b. The Pennsylvania 
Railroad Company is now making another advance 
by building cars holding 50,000 Ib. of paying 
freight. The proportion of paying load to dead 
weight has also increased, the percentage of the 
former to the latter having been 49.38 in 1870 and 
64.52 in 1881. That the cars now run more fully 
loaded than in past years is shown by the fact that 
since 1877 the average tonnage of freight per loaded 
car has been raised from 10.13 tons to 12.31 tons. 
Finally, as regards construction improvements, Mr, 
Shinn dwells on the advance made in terminal faci- 
lities, depdts, goods yards, grain elevators, stock 
yards, &e., which have been more than doubled 
since 1870, 

Turning now to impr vements in administration, 
the first point for notice is the changes that have 
taken place in signalling, with which very much re- 
mains to be done ; though block signalling has been 
partially introduced on some of the best organised 
lines. Next comes the important question of running 
goods trains at higher speeds, It appears almost 
incredible that so great a railroad administrator as 
the late Edgar J. Thomson, stated in his report on 
the I ‘ennsylvania Railroad for 1867, that ‘ the speed 
of the freight trains should not exceed an average of 
six miles an hour.” Since that time improvements in 
permanent way, the substitution of iron for timber 
bridges and viaducts, and altered traftic manage- 
ment, have increased the speed of freight trains from 
fifteen to twenty miles an hour. Mr. Shinn refers 
to a curious and wasteful method of working loco- 
motives, which has now been changed. ‘ Until quite 
recently, every locomotive had its regular engineer, 
and when he slept the locomotive was idle. This 
was changed on the New York Central and Hudson 
River Railroad some eight or ten years since with 
but indifferent success, and by the adoption of 
the rule ‘first in first out’ for both locomotives 
and crews, so that the next crew in order takes the 
next engine in order, and by having many more 
crews than locomotives, nearly 50 per cent. more 
service is got from the latter, with less deteriora- 
tion caused by frequent alterations of heating and 
cooling.” It was not until 1878 that the Pennsyl- 

ania Railroad Company adopted this system, and 
the following figures giving an average of all divisions 
of the sy stem, show the results they obtained 
from it ; 
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Miles Run per Average Ton-Mileage 
Kngine, per Engine. 


1870 19,244 2,100,000 
1878 20,000 3,000,000 
1879 24355 4,200,000 
1881 27,044 5,100,000 


equivalent to an increase in mileage of 38 per cent. 
and in ton mileage of 150 per cent., the latter being 
of course greatly due to the use of more powerful 
engines and larger stock. Other improvements that 
have been effected are the consolidation of con- 
necting lines under one management, running trains 
or cars from the points of production to the seaboard 
without transhipment, and an extended system of 
bills of lading. 

The development of railway capacity for dealing 
with freight traflic does not, however, keep pace 
with the increase of freight demanding carriage, 
and Mr. Shinn devotes much time to show that 
this difticulty is to be met, not so much by increas- 
ing the number of cars as by making a better use 
of them. In fact, with growing traflic this move- 
ment of cars of late years has had a tendency 


to decrease. Thus the Union Car Line Com- 
pany owned 4052 cars in 1879, which made 
a mileage of 100,911,133, and in 1882. they 


had 6041 cars, which ran only 84,752,667 miles, 
showing an increase in stock of 49 per cent., 
and a decrease in movement of 16 per cent. On the 
Pittsburgh, Fort Wayne, and Chicago Railroad, 
ayain, the decrease in miles run by freight cars had 
fallen off 21 per cent. since 1872, the average mile- 
age per day being now only 37.72. It is not difficult 
to understand that with a largely developed through 
traflic, and a frequently varying local business, the 
mere addition of rolling stock may become a source 
of serious hindrance instead of an assistance unless 
efficient means are also provided for loading, 
marshalling, and despatching trains without delay. 
Mr. Shinn estimates that the average movement of 
all freight cars should be at least fifty miles a day, 
except for stock belonging to the Union line, which 
should run seventy-five miles. The conditions 
necessary for arriving at this result he considers in 
some detail. They may be summarised as follows : 
The construction of more main lines and the intro- 
duction of more locomotive power, which would 
enable trains to be despatched at shorter intervals ; 
this would entail an automatic signal system by 
which short blocks, operated by the trains them- 
selves may be used for freight trains, keeping them 
at least one mile apart when running at full speed. 
And also a practically automatic brake would be 
required, Next, considerable improvement in the 
mode of making up the trains, assorting them as 
far as possible, so that each car or group of cars may 
be dropped at their destination without breaking up 
the train. Great delays occur by prolonged detention 
of cars at stations or private sidings, and these are 
encouraged rather than prevented by the fact that 
five dollars a day is charged for such detention. The 
extravagance of this charge prevents its collection, 
the consequence being that the rule isa dead letter, 
and there is practically no check on the loss thus 
incurred, Mr. Shinn very properly points out that 
the evil can be remedied only by the levying of a 
small but adequate demurrage charge. To meet 
this difficulty, United States railway companies 
could scarcely do better than adopt—with the 
modifications necessary to suit the different condi- 
tions—the very perfect system so admirably carried 
out by our railway clearing house. 


PRIVATE BILLS FOR SESSION 1883.* 

THE next specimens our phantasmagoria of Par- 
liamentary private business produces represent 
canals, for which there are but two applications ; 
one of them, however, if tendered to Parliament 
in the terms of the notice, probably contains the 
most tempting morsel which the ensuing session 
offers to our learned friends. The Manchester Ship 
Canal Bill is to incorporate a company for first, 
the vesting in the company of all the powers and 
privileges of the Mersey and Irwell Navigation 
Company and of the Bridgwater Navigation Com- 
pany (Limited), so far as the same relate to the 
keeping navigable the rivers Mersey and Irwell 
between Hunt’s Bank in Manchester and Liverpool, 
and the branch canals connected therewith. The 
Bill is next to enable the company to acquire the 
undertakings known as the Duke of Bridgwater’s 
Canals, the Runcorn and Weston Canal, and the 
Manchester and Salford Junction Canal, with the 


* Sse also pp. 15, 27, 52, and 87 ante, and pp. 549, 577, 
587, and 613 of our last volume, 
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branch canals connected therewith. We then reach | commenting upon Bills involving an unusually 


the works to be constructed, viz., (1) the dredging, 


deepening, widening, and otherwise improving the 
bed, banks, shores, and channels of so much of the 
River Merseyas lies between certain points described 
in the notice ; (2) the further dredging, &c., of the 
Mersey between the last described point and its 
junction with the River Irwell, and also of certain 
parts of the last-named river terminating at Hunt’s 
Bank, Manchester ; (3) a new navigable canal, com- 
mencing at Runcorn in and out of the River Mersey 
near the western end of the North Pier of the Old 
Quay Docks, and terminating at Flixton adjacent 
to the bridge carrying the Liverpool and Manchester 
Railway over the Irwell ; (4) a new navigable canal 
commencing at the termination of work No. 1 and 


terminating in the townships of Salford and Stret- | 


ford, near Trafford Bridge over the Irwell, and in 
connexion with this and the last-inentioned work 
the raising or lowering the levels of the waters 
of the Mersey and Irwell. The above works 
will pass through or affect above fifty parishes and 
places. Work No. 5, a lock at Stretford ; No. 6, 
a dock at Salford, with an entrance thereto 
from the River Irwell; No. 7, a conduit in con- 
nexion with such dock to be situate wholly in 
Salford ; No. 8, another conduit from Salford to 
Pendlebury ; No. 9, a new navigable cut forming a 
diversion of the Bridgwater Canal at Burton-upon- 
Irwell; No. 10, a conduit at Flixton to divert 
water from the River Mersey into work No. 4; 
No. 11, a weir in the townships of Woolston, 
Merlinscroft, and Thelwall; No. 12, a dock with 
an entrance from the work numbered 3 in the town- 
ships of Warrington, Thelwall, and Latchford ; 


No, 18, a dam at Runcorn; No. 14, a deviation | 
diversion of the | 
main line of the London and North-Western where | 
it crosses the Mersey at the Walton Viaduct, near | 


railway sub-numbered 1, being ¢ 


2 


Warrington ; No. 15, deviation railway 2, being a 
diversion of the Birkenhead, Lancashire, and 
Cheshire Junction, between Acton Grange and the 
branch of the London and North-Western near 
Arpley Station, at Warrington ; No. 16, deviation 
railway No. 3, diverts the Warrington and Stock- 
port line from a point between the bridge of that 
railway over the Mersey and Arpley Station to an 
open point in the township of Latchford, where 
the same railway crosses Cross - lane; No. 17, 
deviation railway 4 is to divert the railway No. 2 
authorised by the Manchester, Sheffield, and 


Lincolnshire (extension to Liverpool) Act, 1865, | 


from a point near Partington Station to a junction 
with that line at Burton-upon-Irwell ; No. 18, 
deviation railway No. 5 is a diversion from the 
Liverpool and Manchester at Flixton to a point on 
that line at Burton-upon-TIrwell, near Irlam 
Station ; and No, 19 is a junction railway starting 
from the Birkenhead, Lancashire, and Cheshire 
Junction at Moore, and terminating in the town- 
ship of Aston-Grange, by a connexion with the 
main line of the London and North-Western Com- 
pany. 

The Bill is then to provide for the diversion of 
existing waters into the ship canal ; for alteration 
of the levels of the several railways interfered 


with; for the vesting of the deviations in the | 


several companies affected upon terms t» be agreed 
or defined by the Bill; the abandonment by the 
railway and canal companies of so much of their 
respective undertakings as will be rendered useless 
by the works to be authorised. 
of the deviation railways the company is to be 
authorised to remove the bridges carrying the lines 
for which those deviations are substituted over 
the Mersey and Irwell, and on the completion of 


the diversion of the Bridgwater Canal, to remove the | 


existing aqueduct which carries that canal over 
the Irwell, and the portion of that canal for which 
the diversion is substituted. The Bill is further to 
sanction the construction of the works by the com- 
panies affected—which reads equally philanthropical 
and gracious—or will authorise agreements between 
those companies and the company to be incor- 
porated forthat purpose. 

The notice, whose proportions accord with 
the gigantic nature of the undertaking, then 
proceeds with the acquisition of certain specitied 
lands and other properties, including the swallow- 
ing of the whole of Morley Common, and thus 


overcoming the difticulty besetting minor proposals | 


of estimating the quantity to be interfered with, as 


well as the total acreage, and winds up with the | 


usual details and formalities. 
The main reflection pervading one’s mind when 


On the completion | 
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j large capital, bears generally towards the amount 
| of pressure necessary to insure a favourable con- 
| sideration by the respective committees as to the 
| probability of raising it; but that point is entirely 
| swamped here by the far more momentous one of 
vested interests, for which, as a rule, we are no 
| zealous advocates. 
After dodging about among the many purposes 
| proposed to be effected by the last scheme, the 
| Exeter Canal Bill becomes comparatively light 
| work. The objects are to empower the company 
| to compromise with its mortgagees and creditors to 
| release the company from claims under an agree- 
jment of 1857 with the Corporation of Exeter to 
| authorise a money contribution towards the making 
| of a railway from the Teign Valley to or near to 
| the Exeter Canal basin, to enable the Corporation 
of Exeter to do likewise, and to empower the com- 
| pany to borrow money. 
| We now turn to harbours. 3orrowstonness 
|} Town and Harbour Additional Powers Bill, the 
|notice for which is a voluminous affair, is to 
j authorise the company to borrow further money 
| for the purpose of, inter alia, defraying the cost of 
a general drainage scheme for the burgh of Borrow- 
stonness, an extension of the harbour limits, and 
reclaiming lands or foreshore. Among the other 
powers are included authority to the North British 
Railway Company to raise, subscribe, and. lend 
| money towards effecting the purposes contemplated, 
jand to the Harbour Company to purchase or hire 
| steam-boats. 

The objects to be effected by the Porthleven 
Harbour Provisional Order are power to construct 
a structure whereon to exhibit a light upon the 
pier, within certain limits defined on the deposited 
plan ; the work is to be situate within the parish, 
or extra-parochial place of Sithney, in the county 
of Cornwall; and the order is to empower the com- 
pany to levy additional rates on vessels using the 
harbour. 

The Swansea Harbour Company promote a Bill 
extending the time for completing the works 
‘authorised by the Swansea Harbour Act, 1874; to 
borrow additional money, and to annul an agree- 
ment entered into with the Corporation of Swansea 
under the Company’s Act of 1876, and substitute 
another agreement in lieu thereof. 

The Corporation of Truro apply to the Board of 
Trade for a provisional order under the title of 
“Truro Port and Harbour,” to constitute the 
Corporation the harbour authority for the port 
and harbour of Truro, to define the limits of the 
port and harbour, and to enable the harbour 
authority to improve, widen, and deepen the same 
and the channels leading therefrom. 

Whitby Port and Harbour Provisional Order is 
to authorise the dredging, deepening, and improving 
of that undertaking, the raising of further money, 
and to put in force some powers under the Public 
Works Loan Act, 1882, which will enable Whitby 
district Local Board to aid the purposes proposed 
to be effected. 
| The Provisional Order applied for by the Cor- 
poration of St. Ives is to constitute that body the 
harbour authority for the harbour of St. Ives, 
dissolve the existing commissioners, transfer their 
powers to the Corporation. and authorise the Cor- 
poration to make a breakwater from Pednolver 
Point extending 1050 ft. in a straight line towards 
the head of the old pier or quay commonly called 
Smeaton’s Quay, with all necessary works and con- 
| veniences in connexion therewith; to extend and 
| detine the limits of the harbour so as to include the 
harbour as defined by the St. Ives Harbour Act, 
1853, and all the foreshore thereof, and to authorise 
| agreements with the Great Western Railway Com- 
|pany as to construction, &c., and to connect the 
| works of the Corporation with the railway of the 
| company. 

The application under the title of ‘“‘Great Yar- 
mouth Tidal Harbour” is submitted by the Cor- 
poration of Yarmouth to empower them to make a 
tidal harbour comprising an area of about six acres 
situate on the South Denes lying between the 
| curing sheds on the north end of the grand stand 
| of the race course on the south, the river Yare on 
the west, and Nelson’s column on the east, and to 
extend and apply the provisions of the Great 
Yarmouth Fish Wharves Act, 1866, to the matters 
and things to be authorised by or comprised in the 
intended order. 
| Brixham Harbour and Market application is for 
| a provisional order to enable the Commissioners for 
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to the Market Estate the money they have taken | 
from it and spent upon the harbour, to divest | 
themselves of the Agricultural Produce Market, | 
and to hand it over to thé Local Board, or any 
other constituted authority, and to amend existing | 
Acts in the manner necessary for carrying the pur- | 
poses of the order into effect. | 
The next portion of our subject will be devoted 
to docks. | 
| 

| 





THE MANCHESTER SHIP CANAL. 
No, TY. | 
Tue Barton Aqueduct carrying the Bridgwater 
Canal over the Irwell is reached at 18} miles from | 
the commencement of cutting in Astmoor Marsh. | 
The Mersey and Irwell Navigation and the river | 


are crossed by three arches of modest dimensions, | 


although this may be looked upon as the forerunner 
of the great viaducts that are now to be seen in all 
civilised countries. The ordinary level of water is 
lowered 11 ft., but still leaves only 45 ft. between 
the surface of the Ship Canal and the bottom of 
water in the Bridgwater Canal. The engineer 
proposes to make a deviation of the Bridgwater 
Canal, and his arrangement for obtaining the neces- 
sary headway for carrying a length of the canal, as 
he would a length of road, has been already referred 
to. Atthis place, and presumably at the site of 
the Barton locks immediately above, the foundation 
is excellent, the sandstone cropping out at the 
river side, and it is highly probable that good build- 
ing material will be found here. The Barton locks 
and sluices are similar to those at Irlam in plan 
and arrangements, the rise being 17 ft., less by 2 ft. 
than the locks below. 

Up to Barton the valley has been comparatively 
level laterally, aud the river course is not hemmed 
in by high banks, but above Barton the banks are 
steep on both sides, and owing to this, and to 


avoid taking the canal too close to Sir Humphrey | 


de Trafford’s mansion, another curve of half a mile 
radius is introduced. Immediately above, a broad 
plain extends on either side the river, available for 
docks and for any future extension of them that 
may be required. 


improving that harbour and market to reimburse | of 
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channel would have secured the passing of floods 
without any lowering of the water in the river, but 
the headway under the railways had to be obtained 
at the expense of deeper cutting. 

The sluices are shown in close proximity to the 
locks. This is a mistake ; a vessel entering a lock 
is compelled to proceed at slow speed, and the bigger 
the vessel the slower the speed at which she can 
safely enter ; and if at the time her own movement 
is dead slow, she will be subject to a heavy run of 
water in another direction, the ditticulty of keeping 
her course is obvious. To remedy this the whole 
or the major part of the sluicing power must be 
removed from the navigable channel, and placed in 
a flood watercourse, which course must leave the 
navigation a few hundred yards above the locks, so 
that the vessel may pass it with effect sufticient to 
enable her to set aside the speed of the current ; 
|and seeing the height to which floods sometimes 
|rise, and the preparation made for getting rid of 

them by sluices, we must be prepared for occa- 
sionally navigating under the influence of a strong 
current. The existing channel will provide a flood 
| watercourse above the Irlam locks, but it will be 
| more difficult to obtain this at Barton owing to the 
narrowness Of the valley. The site selected for the 
large dock is on the north side of the Irwell (see plan) 
on land well known to the public as the Manchester 
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summer, the supply for the upper ones will 
certainly have to be obtained by artificial means, 
although every available plan of economising the 


| water by intermediate gates, side locks, &c., be 


adopted. The machinery provided for working the 
locks will be at hand for working pumps also, and 
by this means any deficiency will be supplied at a 
moderate cost. As to the quality of the fluid we 
are not prepared to speak; one thing is certain, it 
will be as well able to support ships as the present 
fresh water. No stream in the world does as much 
laborious work for mankind as the Irwell. It 
works hard from the time it leaves its fountain in 
the far hills of N. E. Lancashire, 1300 ft. above sea 
level, and until it is discharged over the weir at Old 
Trafford, the water is used over and over again on 
its way down, to turn mills for dye works and 
various other manufacturing purposes, to say 
nothing of the amount of sewage for which it is a 
ready conveyance ; so that by the time it reaches 
Old Trafford it is in a very polluted state, and thus 
it has been for many years past. The Corporation 
of Manchester have the opinion of their medical 
ofticer of health to guide them, and as they do not 
object to an additional area of polluted water we 
have no reason to feel alarm. 

The site of the docks is readily accessible to the 
Railway and Canal Company. The Cheshire Lines 
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We have thus traced the canal from its entrance | 


into the Mersey estuary to the dock at Manchester, 
a distance of 20? miles, through three sets of locks, 
with a rise from low-water level in the tideway 
of 23 ft. Gin. at Walton, 19 ft. at Irlam, and 17 ft. 
at Barton, respectively. We find no natural ob- 
structions that cannot readily be overcome, and 
indeed no obstructions whatever excepting those 
caused by the five lines of railway crossing the 
valley, for which Parliament made provision when 
granting them their several Acts enabling the rail- 
ways to be constructed ; and the aqueduct of the 
Bridgwater Canal at Barton. 
roads crossing the valley, and except in the neigh- 
bourhood of Warrington, where a few houses will 


be interfered with, there is scarcely a dwelling | 


within the lines of the intended cutting. 

The arrangement as to number and capacity of 
locks is ample, indeed we should have considered 
two sets of locks would have afforced sufticient 
accommodation for the traffic as it is to be con- 
ducted continuously, irrespective of the Mersey 
tides, but in our opinion it would have been wiser 
policy to have followed the example of existing 
navigations, and provided locks to take the place of 
the Walton locks and a half-tide basin at the lower 
end of the cutting. The works in the Mersey 
which we propose to refer to hereafter will neces- 
sarily be of unusual magnitude, and such as it will 
take a considerable length of time to complete, and 


until the full depth is obtained in the estuary, the | 


navigation must be more or less dependent on the 
height of the tide. By adopting this plan the ex- 
cessive silting of the channel below Walton would 
be avoided, the cost of excavation diminished, and 
altogether a vast improvement in the design be 
obtained. 

The drainage of the valley will be benefitted 
greatly ; below Irlam locks the ordinary water level 
will be lowered nearly 20 ft., below Barton 11 ft., 


and at the termination of the canal 8 ft. 6 in., and | 


in no case is the water raised above the level of the 
existing navigation, while in addition to this the 
system of sluices and the largely increased dimen- 
sions of the channel, remove all possibility of floods 
above the tidal influence, and provision should be 
made for embanking the channels wherever neces- 
sary. 


There are but four | 


Racecourse. The surface is flat, and at a level of 
| 6 ft. to 8 ft. above the intended level of water, the 
depth of water 26 ft. The dock, of which we 
| publish a plan, is laid out to give as much quay 
| space as possible, four branch docks 220 ft. wide, 
with quays intervening 200 ft. wide, being adopted. 
At the same time ample space is provided for 
swinging large vessels. The water surface is 
8 ft. 6 in. above the Barton Pond, two locks side | 
by side giving access to it. The water area is 70 | 

acres. 
The Ship Canal is continued for nearly a mile 
| beyond the dock entrance to Throstle Nest, and | 
here a barge lock 80 ft. by 20 ft. is built with a lift 
of 17 ft. Gin., and thus the existing level of the 
| navigation above Throstle Nest Weir—the weir 
| regulating the waters of the Irwell through Man- 
chester—is arrived at. A culvert 3 ft. Gin. in| 
|diameter supplies the dock with water from the | 
| pond, and as the water level of the dock is 10 ft. 
lower than the weir, the dock becomes a reservoir | 
to the extent of 3,000,000 cubic feet for every foot 
of depth to which it can be raised and lowered, 
provided depth be left for moving the vessels, and it 
will be found very useful for that purpose. Care 
| should be taken to keep the upper sills of the lock 
jlow so as to permit the passage of deep draught 
| vessels when the water in the lock is drawn below 
| its ordinary level. 
The question of water supply is an important one. 
| The Irwell drains 311 square miles, and the rainfall 
|is heavy throughout this district, but the steep hill 
| sides and stony nature of the surface shed the rain, 
| which is quickly discharged in the valley below and 
frequently floods the lower parts of Salford and 
| Broughton, doing great mischief in these and other 
;towns as well as in the open. The Manchester 
| Water Works must discharge daily a very consider- 
lable volume of water; the population of the town 
of Manchester, Salford, and the neighbourhood sup- 
| plied will amount at least to 600,000, and allowing | 
for 20 gallons a day the outflow will be 12,000,000 
| with a further large addition of water required for | 
| trade purposes. | 
| There is doubtless water sufficient to serve for a | 
| traftic of moderate dimensions, but if these large | 


| acres. 
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Railway, which is the property of the Great North- 
ern, Midland, and Manchester, Sheftield, and 
Lincolnshire Railway Companies ; the London and 
North-Western and the South Junction Railways, 
all run through Old Trafford Station, and the old 
Liverpool and Manchester Railway passes in close 
proximity to the other side of the dock, while the 
Irwell above Throstle Nest communicates directly 
with the Bridgwater Canal and through the Roch- 
dale and Bury Canals, with the Liverpool and Leeds 
Canal and the canals of Yorkshire which open up 
a waterway to the Humber. 

The disposal of the vast amount of earthwork 
that must be excavated will prove a matter of 
difficulty, and test fhe ingenuity of the engineers. 
The railway embankments and abandoned river 
courses will only afford room for hundreds of 
thousands of cubic yards, whilst the excavation will 
run into millions. This difficulty is met at Liver- 


| pool by sending the material outside in hopper 


barges and depositing it in deep water, and as only 
one trip a tide can be made, and the service is 
interrupted by storm and fogs, the annual cost as 
well as the outlay on working plant must be con- 
siderable. In a similar manner the débris from the 
Clyde, is deposited in a deep water lock. What will 
be done with the spoil from the Ship Canal is a more 
difficult problem. 

As the work to be done in this dock will be more 
analogous to the work at Liverpool Docks than any 
other, to estimate the amount of tonnage that can 
be accommodated, Liverpool figures afford the best 
criterion, The water area of the Liverpool Docks 
including the system of docks recently opened at 
the north end, from one of which—the Alexandra - 
arevenue of 111,000/. was derived last year— is 
333 acres, Birkenhead Docks, 165 acres, total 498 
The tonnage (register) paying rates for the 
year ending 24th of June, 1882, was 7,280,000 tons, 


| or 14,600 tons an acre, but the Birkenhead Docks 


are comparatively little used, and several of the 
other docks are not fully occupied, owing to the 
difficulties of approach and old-fashioned arrange- 
ments ; for the purpose of comparison with a new 
dock fitted with the most recent appliances, we may 
fairly take the water area as 400 acres, and this 


The sluices and the increased sectional area| locks are to have a heavy traftic during a dry | would give a traffic of 18,000 tons an acre, and for 


























Fen. 2, 1883. ] 


our dock of 70 acres 1,260,000 tons per annum ; add 
to this the additional 30 acres to be obtained by 
the improvement of the Irwell, affording facilities 
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| cards are made which, when held up to the light, 
reveal a hidden portrait of the sender inside, and 
note-paper is prepared to contain a view of the 


| agreement between Lord Rayleigh’s dete:miaations, 
| and his own independent one. In fact Mr. Glaze- 
| brook’s result is nearly the mean of Lord Rayleigh’s 


for 18,000 x 30=540,000 tons, and we reach a total | private house or place from which it comes, or the | three separate determinations, namely 0.9866. He 


of 1,800,000 tons. 

It is the intention to erect coaling staiths at the 
points where the Bridgwater Canal and the rail- 
ways cross the Ship Canal, and this will relieve the 
Manchester Docks to a considerable extent. 
Arrangements should also be made by the Ship 
Canal Company for accommodation at Runcorn and 
Weston Point for loading salt into large vessels. 
Salt is a cheap article and will not bear heavy dues. 
At present the salt for export to distant countries 
is taken from the manufactories in Cheshire to 
Liverpool in river flats and barges by the River 
Weaver Navigation. The traftic in salt alone 
amounts to 1,000,000 tons per annum, and in coal 
and other goods to about 400,000 tons more. This 
trafic is carried through two sets of locks 
moderate size, and in the last edition of Thubron’s 
Port-Charges we are told the draught of water is 
8ft. Gin. Seeing the amount of traftic that can be 
accommodated on such a comparatively small naviga- 
tien, we think the promotors of the Ship Canal 
would do well to consider the applicability of a similar 
class of navigation to the Mersey and Irwell. The 
Mersey Dock and Harbour Board would assist 
them in obtaining an Act of Parliament for this 
purpose, for Liverpool is anxious to deliver itself 
from the high charges of the railway companies, 
and at the same time concessions might be made 
under the head of dock dues, for goods lightered, 
ex-ship, and warehoused in Manchester, &c. The 
Dock Board have the fixing of rates, and are 
evidently alive to the competition the Ship Canal 
would cause. 

On a barge canal, steam lighters would run from 
Liverpool to Manchester in from four to five hours, 
and with improvements in the Irwell would carry 
goods into the heart of the city. The lighters 
would pass under the aqueduct at Barton, and with 
perhaps some trifling alterations, under the several 
railway bridges, so this opposition would also be 
outflanked. 

The men of business in Manchester should know 
what will answer their purpose, and have the money 
to obtain it, but we have not yet seen this side of 
the question discussed, and as we shall find when 
we come to treat of the estuary, they scarcely seem 
to have considered the necessities of the case either 
in their plans or in their Bill for a Ship Canal. 

On the 17th of last month the Bill for the Ship 
Canal came before Mr. Frere, the examiner whose 
business it is to report if the Standing Orders of the 
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| speciality of the business firm sending it. The 
| process 1s likely to be of use in manufacturing bank 
cheques, coupons, and bills of exchange. While 
| upon this subject we may mention that very pretty 
| photographs are now taken by moonlight with a 
|few seconds’ exposure. Scenic effects of wood 
|and water have a peculiar softness which renders 
them more artistic than daylight photographs. 
ATLANTIC CABLES. 

| Forsome time past there has been a new Atlantic 
Cable Company rumoured, but no definite steps 
| have apparently been taken to proceed with the 
| manufacture and laying of more cables. This 
| threatened opposition was based on the supposed 
; control by one company in America (the Western 
Union Company) of the existing cables. In order 
| to do away as far as possible with this notion an 
independent submarine telegraph office is about to 


! 
/and the French Atlantic cables will be worked from 


this office, quite independently of the existing 
land lines in America, and at the same time will be 
open to receive messages from any of the land tele- 
graph companies of the United States. 
existing cables, thanks to the duplex system of 
working, are sutticient for a much larger traftic than 
there is at present, it is probable that the new office 


cables for a considerable time to come. While upon 


across the Atlantic. 


DETERMINING THE OHM. 
At the Physical Society, on January 27, Pro- 
munication on the determination of the ohm, or 


which is occupying considerable attention just now 
among foreign electricians. Professor Foster de- 


posed and employed from time to time to effect this 
object, including a method of his own, first proposed 
by him in 1874, and recently tried with good results 


versity College. The method consists in balancing 
the electromotive force set up ina coil of wire by 
spinning it in the earth’s magnetic field, against the 
electromotive force of a battery or other electromotor 
in the wire whose resistance is to be determined. 
The two opposing circuits in this wire R are com- 





House of Commons have been complied with, and 
owing to the promoters having failed to deposit | 
plans of the channels in the Mersey, and of the 
proposed training walls, &c., and to deposit 4 per 
cent. of the estimated cost of the works in the 
estuary, he decided that the Standing Orders had 
not been complied with, and will report accordingly. 
The provisional committee have met since and 
decided unanimously to proceed, and a petition has 
been prepared for presentation to both Houses of 
Parliament praying that in this case the Standing 
Orders may be dispensed with and the Bill per- 
mitted ‘‘ to proceed to a select committee, there to 
be heard and decided on its merits.” 


NOTES. 
ERONITE. 

Eeontre is an important material to the electrical 
manufacturer, but it has the defect of losing its 
insulating power under the influence of light. The 
surface deteriorates, and hence it is found advisable 
to keep every delicate electrical apparatus in the 
dark. Herr W. Hempel, a German chemist, states 
that the best way to prevent its detoriation is to 
keep the vulcanised rubber in an atmosphere of 
petroleum. Hard rubber articles, he also states, 
may be rendered supple by keeping them in an 
atmosphere of sulphide of carbon. 


PHOTO-FILIGRANE. 

A new process for ‘ water-marking’’ paper with 
photographie illustrations has been brought out by 
Mr. W. B. Woodbury, the well-known inventor of 
the ‘*Woodburytype” process. The photograph 


is engraved on the rollers by existing methods and 
the paper is compressed in passing through them, 
so that when it is held up to the light the design is 
visible in light and shade. 


Very pretty and novel 


| Hockin, the eminent electrician, 


posed, the first of the spinning coil and a zero- 


an absolute galvanometer, these two circuits meet- 
ing at the ends of the wire R. The late Mr. 


Foster found that the best conditions obtain 
when the resistance of the absolute galvano- 
meter r is equal to R, the resistance of the 


sistance of the spinning coil +, many times the | 


battery resistance, which should be solow as to be 
practically negligible. 
the battery should be double that of the spinning 
coil. Many other conditions had to be attended to, 
as explained by Professor Foster. With 
method, and using a thermo-electric battery as the 
electromotor, giving an electromotive force of 
2.2 volts, the coil was spun at about 1800 revolu- 
tions per minute ; + was 63 ohms, 7, was 135, 7, was 


50, and R was 73 in one and 80 in another deter- | 


mination. This resistance R was made up of coils 


| be opened in New York. The Direct United States | 


As the! 


will obviate the necessity of laying more Atlantic | 


this subject we may mention that Dr. Muirhead has | 
just successfully ‘‘duplexed” the Jay Gould Cable | 


fessor G. Carey Foster, F.R.S., made a long com- | 


British Association unit of resistance, a subject | ‘ 
| The establishment of the Stamp End Works may be 
| said to have entirely changed the character of the city 


scribed the various methods which have been pro- | 


by himself and his assistant, Mr. Grant, at Uni- | 


galvanoscope, the second of an electromotor and | 


and Professor | 


The electromotive force of | 


also announced that arrangements were in progress 
at the Clarendon Laboratory for testing any re- 
sistance coils sent there and certifying their correct 
value, just as thermometers are now tested at Kew. 
| This is a privilege which will be welcomed by our 
| physicists and electrical manufacturers. 


THE LATE MR. SHUTTLEWORTH. 

WE much regret to record the death, on the evening 
of yesterday week, the 25th ult., of Mr. Joseph Shut- 
| tleworth, of the well-known firm of Clayton and 
Shuttleworth, of Lincoln. Mr. Shuttleworth was the 
;son of Mr John Shuttleworth, of Dogdyke, and was 
| born in July, 1819, so that he was in his sixty-fourth 
| year at the time of his decease. In 1842 he, in con- 
| Junction with his partner, Mr. Clayton, established at 
| Lincoln the now celebrated Stamp End Works. The 
| start was made in a small way, and at first one of the 
most important branches of the business was that con- 
| nected with the foundry—a branch which the partners 
| steadily developed. When the Minningsby Boston 
| Water Works were in progress, the young firm took 
an important contract for the pipes, which it was 
desired to make of much less than the usual thickness, 
and the highly successful manner in which they carried 
out this contract materially aided them in the early 
development of their business. In September, 1845, 
| Messrs. Clayton and Shuttleworth turned out their 
first portable engine, and although at first they only 
took up the construction of such engines asa secondary 
matter, yet they soon recognised their importance and 
proceeded to make their manufacture a speciality. 
; And here we may say that the business connexion 
| between the two members of the firm was from the 

first a most fortunate one. Both were men with 

| thoroughly good business qualifications, and both had - 
ample energy and perseverance, while above all they 
from first to last worked together with a thorough 
cordiality and reliance in each other. 








of Lincoln, which from being an unimportant agri- 
cultural town has now become an important manu- 
facturing centre. The Stamp End Works themselves 
grew rapidly, and in 1851, six years after the manu- 
tacture of portables had been taken up, the firm turned 
out 126 of these engines—a great output for those 
days. How the works have since developed, and how 
enormous their output now is, are matters of common 
knowledge, and there is, no necessity to enlarge on 
them here.* Other important works too have sprung 
up around them, and Lincoln has become the acknow- 
ledged centre of the agricultural engine trade, a trade 
in the creation of which the late Mr. Shuttleworth 
took so important a part. 

The history of Mr. Shuttleworth’s career may be 
said to be embraced in that of the Stamp End Works. 
Throughout all the best years of his life he, in con- 
junction with his partner, devoted his energies to the 
development of the business and to the complete 
organisation of its details, and the demand thus made 
upon him left him little time to spare. He never- 


R | ang 358-9 . “Hil we so 
zero galvanoscope 7, equal to ~ + 1s and the re- | theless, in 1858-9, occupied the office of chief magis 


strate for the city of Lincoln, and up to the lasi he, 
when in Lincoln, regularly discharged his duties as 
magistrate. He was also at the time of his death 
deputy-lieutenant of the county and justice of the 
peace for the parts of Lindsey and Kesteven. He had 
also been for many years an influential member of 


thi | council of the Royal Agricultural Society, while he 
is | 


was a director of the Great Northern Railway Company 
and of the Sutton Bridge Dock Company, and was 
formerly a director of the Metropolitan Railway. In 
1861 Mr. Shuttleworth purchased the estate of Harts- 
holme, near Lincoln, where he erected a charming house, 
and where his death took place last week. For 
some time past, however, his chief residence has been 





For example, visiting 


effects are thus obtained. 


at Old Warden, in Bedfordshire, a magnificent estate 
which he purchased in 1871, and where he built a 
| palatial country seat. In 1881 he was elected high 
| Sheriff of Bedfordshire. 

The immediate cause of Mr. Shuttleworth’s death 
i : ; was congestion of the lungs, accompanied at the last by 
error. Professor Foster accompanied his remarks | inflammation of heart and other complications. For 
by a list of the determinations hitherto made. |some months past he had been out of health, but 
These values are for the ohm or unit 0.9797 | although his illness became serious some weeks ago 
(Lorenz in 1878); 0.9912 (Rowland in 1876); | every hope of recovery was entertained until within a 
1.002 (H. F. Webermann in 1877) ; 0.9893 (Rayleigh | few days of his death. In both Lincolnshire and 
in 1881); 0.9865 (Rayleigh in 1882) ; 0.9868 (Ray- | Bedfordshire his decease will be keenly felt by all 
leigh in 1888) ; 0.9866 (Glazebrook in 1882) ; 0.990 | classes, while he will he deeply regretted by a very 
(Kohlrausch in 1870 and 1882). There is thus aj wide circle of friends. Mr. Shuttlew orth was twice 
concensus of results in favour of the view that the eee IP be es Oe 
existing British Association unit is too small. In the | * en Trees ; latina 
discussion which followed the reading of Professor 
Foster's paper, Mr. Glazebrook, of the Clarendon La- 
horatory, Cambridge, pointed out the remarkable 


in a resistance box. The chm was determined in 
two trials to be 1.003 and 0.999. These general 
results were so satisfactory that the author has de- 
termined to continue making further trials with 
refinements in the precautions taken to eliminate 


+A description of the ‘Stamp End Works appeared in 
pages 107, 127, and 146 of the tenth volume of Enu1- 
| NEERING. 
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he had two sons, and who died in 1849, ‘Tn December, 


1861, Mr. Shuttleworth took, as his second wife, Caro- | 


line Jane, daughter of Lieut.-Col. Ellison, of Boultham 
Hall, who survives him, and by whom he has no issue. 


CLYDE SHIP BU ILDIN VG "AND MARINE 
ENGINEERING IN 1882. 
(Continued from page 56.) 

Tuk 389,000 tons of shipping launched on the Clyde | 
last year was very unequally distributed amongst the 
forty and odd shipbuilding firms occupying the banks | 
of the river and the Clyde district. 

case on many previous occasions, Messrs. 
and Co. topped the list of annual returns by a good | 
many thousand tons, their output of new shipping during 
the year 1882 being fourteen vessels—all steamers— 
of a total of 31,686 tons, an amount which has pre- 
viously been exceeded by the same firm, but on only 
one or two occasions by any other Clyde tirms. Those 
tigures indicate a very high average tonnage, fully 
2263 tons. Several of them were very large steamers 
amongst which we may specially mention the Stirling 
Castle and the two steamers, Werra and Fulda, for 
the North German Lloyd’s. And here we may remark 
that there were launched on the Clyde last year six 
steamers, ranging from 5000 tons up to 7500 tons, a 
similar number ranging from 4000 tons to 5000 tons, and 
no fewer than ten more of from 3000 tons to 4000 tons. 
It will thus be seen that 1882 was a year of really 
large vessels built by the Clyde firms. Next in order 
to Messrs. Elder and Co. we have to place Messrs. 
William Denny and Brothers, Dumbarton, whose out- 
put over the year was fifteen vessels—steamers 
only—of a total of 22,034 tons. That total was 
reached by Messrs. Denny in the year 1878, but the 
average in the three intervening years was somewhat 
under 18,000 tons per annum. The largest steamer 
built by this firm last year was the Ghoorka, 
4104 tons ; and four of the remainder were steamers 
ranging from 33 tons up to 601 tons. But one of the 
most remarkable things about the work turned out by | 
Messrs. Denny and Brothers in 1882 was the great 
quantity of shipping which they built for the Union 
Steamship Company of New Zealand—no fewer than 
seven vessels. Most of their other work was done for 
the British India Steam Navigation Company and a 
Marseilles company. Messrs. ‘A. Stephen and Sons, 
Linthouse, come next in order with fully 21,000 tons, 
somewhat less than their output in 1881. Their work 
included thirteen vessels, of which two were large 
sailing ships. The special feature of their year’s turn- 
out was four steamers for one firm, the owners of the 
**Clan” Line—all ranging from 2510 tons down to 2434 
tons. Otherwise their work was of a varied character. 
Messrs. James and George Thomson, Messrs. Charles 
Connell and Co., Messrs. Russell and Co., and Messrs. 
A. and J. Inglis all stand on about the same level 
as Messrs. Stephen and Sons, as regards their total 
turnout in 1882, none of them being under 20,000 tons. 
No sailing ships were launched by Messrs. Thomson, 
their efforts being largely concentrated on the building 
of the great Cunard liners Pavonia and Aurania, and 
the Hammonia, 5000 tons, for the Hamburg-American 
Steam Packet Company. As mentioned in our first 
article, the output from Messrs. Russell and Co’s yard 
was almost exclusively sailing tonnage. Messrs. Inglis 
devoted most of their efforts last year to the production 
of steam shipping for the India and China services as 
in some former years. The Chinaman—the Kiang- 
Yu, a steel paddle steamer of 3200 tons—which the 
last-named firm have at present in the water, is the 
tenth of the species, so that she can scarcely be called 
a novelty now. Next in order in the returns for 
last year, we have ten firms—Messrs. Scott and Co., 
Messrs. Barclay, Curle, and Co., Messrs. A. M‘Millan 
and Sons, Messrs. D. and W. Henderson and Co., the 
London and Glasgow Company, Messrs. Robert 
Duncan and Co., Messrs. Caird and Co., Messrs. 
Dobie and Co., Messrs. Napier, Shanks, and Bell 
and Messrs. Robert Napier and Sons—whose totals 
range from rather over 17,000 tons down to 10,599 
tons. The first-named firm built ten steamers, of 
which no fewer than six were for one firm, and for the 
London and China trade. Messrs. M‘Millan and Sons 
supplied two ‘*Clan” Liners during the year; three 
large ge for the *‘ Anchor” Line were included 
in Messrs. and W. Henderson and Co.'s output. 

Messrs, C ied and Co, had two P. and O. Liners in their 
turnout for the year, and the two twin cruisers, 
Arethusa and Leander, formed the leading fea- 





As has been the | 
John Elder | 





ture of the work turned out during the year by 
Messrs. Robert Napier and Sons. In the case 
the other firms named the work was generally of a 
varied character, and in one or_ two instances 
included a lot of sailing tonnage. The year’s output | 


down to about 5000 tons. Then there were nine firms 
whose tonnage ranged down to rather over 1100 tons, | 
and ten other firms built vessels of a small class, the 
aggregate reaching from 713 tons down to 40 tons. 

In considering the ownership of the vessels embraced | 
in last year’s output on the Clyde, we cannot fail to 
notice the extraordinary rapidity with which Glasgow- | 





of | for discussion. 


| 
of other nine firms ranged froin rather over 9000 tons | 
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| ow seneem shipping is increasing. Of the steamers. ‘and 
sailing vessels launched in 1880 there were 77 on 
whose account Glasgow was claimed as the port of 
registry, in the following year the number rose to 87, 
and last year it rose to as many as 120. Of course, a 
| certain proportion may simply be registered and not 
| owned in that city. There were 13 of the vessels 


turned out last year claiming Greenock and Port- 
Glasgow as the ports of re gistry. For the three years 
1880-1882 Liverpool was entered as the port of registry 
of 13, 24, and 29 vessels respectively ; and the cor- 
responding numbers for London were 20, 26, and 30; 
for Australia, $8, 23, and 18; for the East Indies an 
China, 4, 44, and 10; for France, 16, 22, and 10; ‘or 
Holland, 1, 4, and 7; for Germany, 2, 7, and 4; and 
for Spain, 8, 5, and 6. 

A notable feature in the new work turned out on the 
Clyde last year is the extent to which mild steel was 
used as the constructive material. Shipowners seem 
to be rapidly falling into the views of naval architects 
with regard to the suitability of that material for the 
construction of ships, as is evidenced by the fact that 
of the vessels launched by Clyde shipbuilders last year 
as many as sixty-three of a total of about 120,000—or 
nearly one-third of the year’s new shipping—were built 
of steel. Within the last four or five years the use of 
that material of construction has increased by ‘‘ leaps 
and -bounds.” Mr. William Denny is still the 
enthusiastic leader in the use of that material. Out of 
thirteen vessels turned out by his firm last year no 
fewer than eleven were built of steel. ‘The material in 
question is now in such extensive favour that most of 
the leading firms on the Clyde employed it last year 
for the construction of one or more vessels. For 
example, Messrs. John Elder and Co. turned out six 
steel-built steamers in the year 1882, though none of 
them were of very large size ; Messrs. A. and J. Inglis 
launched eight steamers, of which all, except one, were 
steel-built, ranging from 225 tons (or we might almost 
say from 2150 tons) up to 4017 tons; Messrs. Caird 
and Co. used the same material in the construction of 
the Ballarat and Paramatta for the Peninsular and 
Oriental Steam Navigation Company ; and it was also 
employed by Messrs. James and George Thomson in 
building the Cunard steamer Aurania and the Ham- 


burg-American steamer Hammonia; while Messrs. 
Napier and Sons used it for the two swift war 


cruisers Leander and Arethusa. It is now employed 
in the construction of almost all classes of vessels, from 
yachts up to war-ships and the largest-sized mail and 
ocean passenger steamers; and it is used for sailing 
ships as well as for steamers; indeed, Messrs. . John 
Reid and Co., Port-Glasgow, launched as many as three 
large steel-built sailing ships last year, one of them 
being the Pinmore, a vessel of 2658 tons. In respect 
of steel shipping the Clyde is immensely ahead of every 
other shipbuilding port in the kingdom, and it is very 
satisfactory to know that the qualities of the material 
which is placed at their serviceSby the steelmakers, 
continue to justify all the enthusiasm displayed in its 
favour for several years by Mr. William Pearce, Messrs. 
Thomson, Messrs. A. C. Kirk, and other leaders in 
the Clyde industries. There are at least five large 
establishments in Scotland at which steel is specially 
manufactured by the Siemens process for ship con- 
struction, the lead being still taken by the Steel Com- 
pany of Scotland, whose fame has spread over all the 
civilised world. 

As the labour question stands so prominently in the 
production of aship the subject of hydraulic rivetting 
is continuing to increase in importance.  Rivetting 
machines, worked by hydraulic power—either Arrol’s 
or Tweddell’s, or hoth—are in regular use in almost all 
the leading shipbuilding yards on the Clyde. At 


The Tariff Commission recommended a limi- 
tation in weight of blooms at not less than 500 pounds, 
and not less than 5 in. square, nor less than 5 in. in the 
least diameter in cross secetion at ,°) of a cent per 


material. 


pound, This limitation has been struck out, and if 
passed will — the higher priced steel at ,'5 per 
cent. per pound, which, ‘under the Commission Bill 
would pay 2 cents per pound, Various other radical 
modifications have been made, but at present writing 
it is not at all certain that this Bill, or any other will 
be passed, as the contest has aroused both sides, 
Amendments by the score will be thrown into both 
Bills, and result possibly, and very probably, in a 
postponement cf the whole tariff question until next 
winter. Duty on iron ore is fixed at 50 cents per ton. 
[ron railway bars above 25 lb. per yard, 1 jy Of 1 cent 
per pound, Steel ditto, ,4. Bar iron of certain di- 
mensions 1,°;, Lron in slabs, blooms, and other forms 
less finished than in bars, and more advanced than pig 
iron, will pay 25 per cent. ad valorem, Cast-iron piper, 
1 cent. Iron and steel cotton ties, or hoops thinner 
than No. 19 wire gauge, 1,45 cents. Castings of iron, 
14 cents; cut nails and spikes, 1}; malleable iron 
and castings, 2 cents. Anvils, 2 cents. Iron and steel 
rivets, and bolts without threads or nut, 24. Hammers 
and sledges, 24. Chains of iron and steel not less than 
jin. in diameter, 2 cents, and from that up to 24 cents, 
according to size. These are a few of the late modi- 
fications reported to-day. There are abundance of 
others which will be reported later on. The iron 
trade is at a standstill in consequence of the uncer- 
tainties as to duties. Consumptive demand is, or 
should be, large, and manufacturers of all kinds are 
living in anticipation of a vigorous revival which will 
carry prices out of the hole they are now in up to a 
remunerative level. Railway building is being prose- 
cuted with much vigour, and mills have work on kand 
for several months to come. Locomotive works and 
shipyards are well supplied with business, and car 
works are receiving fresh orders, which indicate that 
that department of activity at least will not suffer for 
months to come. Quotations for No. 1 foundry to-day 


are 25 dols. to 26 dols. ; ; No. 2, 23 dols. ; mill irons, 
21 dols. to 22 dols. ; Bessemer pig, 22.50 dols. 


double-head old rails offered at 28 dols. for shipment. 
spiegeleisen, 34 dols. delivered ; steel rails, 40 dols. ; 
bar iron, 2.25 dols. to 2.40 dols. Very little will be 
done until the tariff question is disposed of, and if all 
buyers should rush in to provide for probable require- 
ments, an upward movement might take place, pre- 
vided it could be made without encouraging shipments 
from abroad. Much anxiety is felt in the effects of 
reductions on importations. It is believed that the 
opportunities for foreign shipment will be materially 
improved, and the American trade is endeavouring to 
provide against this result by reductions in quotations. 
An experiment was made last week witha new furnace 
in Pittsburgh, by which wrought iron, it is said, can 
be made direct from ore at 16 dols. per ton. Thus far 
the process is a curiosity, but is highly spoken of by 
those who have investigated it, and it is thought pro- 
bable that it will demand, serious attention from 
practical men. 





DUPLEX INDUCTION MACHINES. 
To THE a OF ENGINEERING. 

In your journal for January 3, 1883, I notice an article 
on Duplex Induction Machines, described as the invention 
of Mr. Wimshurst, but I do not see in what points the 
description of this machine differs from those I myself 

published —— in various places. In Pogyen- 
dort" 3 Annalen, vol. 130, p. 133, I described and illus- 
trated such a machine with two plate s rotating in opposite 
directions, the discs being placed horizontally. In 1869 





Leven Shipyard (Messrs. Denny and Brothers) all the 
frame and beam rivetting is done by hydraulic power. 
It is in the adjoining shipyard, however—that | 
of Messrs. A. M‘Millan and Son—the use of the| 
hydraulic rivetter has reached its fullest stage of per- 
fection. The firm just mentioned do all their rivetting 
of frames, beams, keels, stringers, and internal double 
bottom work by the use of machines driven by hy- 
draulic power ; and they are now bringing keelsons and 
stiffening bars within the practical range of such ma- 
chines. 
{ (To be continued.) 
NOTES FI .OM. THE UN ITED STATES 
PHILADELPHIA, January 24th. 

ANOTHER crisis in the American iron trade is 
threatened next week when the Tariff Bills come up 
Judge Kelly will call up the Tariff Bill 
on Tuesday, and endeavour to push it through with as 
little talk as possible. A large number of modifications | 
have been made, mostly, if ‘hot all, in the interests of 
protected industries. Iron manufacturers have crowded 
Washington, and have brought every possible influence 
to bear. The Senate has withdrawn its 6 dollar duty on 
pig iron, and will acquiesce in the Tariff Commission 
suggestion. It will probably bringin an amendment 
to provide for making new classifications of steel and to 
impose higher duties on bars and ingots made of the 
higher priced steel than on blooms of the less costly 





Mr. Poggendorf, at my request, published a short notice 
with illustration of a similar machine, in which the discs 
were placed vertically (see Poyg. Ann., vol. 136, p. 172). 
Again in Pogg. Ann., Supplement 8, p. 421, I published a 
paper treating on these and similar mac hines. In the 
same journal and, a few years later, in goa 
Journal for Practical Electricity, May 1881, p- 199, I 
remarked that this machine would be constructed as a 
self-exciting machine by applying metallic sectors to the 
glass discs, and by using brushes in place of the usual 
conductor points. For many years past Mr. Borchardt, 
instrument maker of Hamburg, has made such machines 
of a variety of patterns, and of a better finish than that 
described by you as an invention of Mr. Wimshurst. 
Yours sincerely, 
W. Hortz. 

[We — with pleasure Mr. W. Holtz’s letter, and 
have referred to the publications mentioned by him. 
Judging by his treatise on self-exciting machines in 
U ppenborn’ s Journal, it would appear doubtful whether 
such machines had ever been made, as the article is not 
descriptive but has more the character of a theoretical 
treatise, in which Mr. Holtz does not express himself very 
favourably on such self-exciting machines, and says th: it 
for purposes of demonstration he would rather be without 
them. He, however, most minutely describes an arrange- 
ment of discs, metallic sectors, brushes, and collecting 
combs, from which a machine closely resembling that 
which was constructed by Mr. Wimshurst and illustrated 
in ENGINEERING January 5, 1888, could have been made 
by any intelligent instrument maker. Machines with 
two discs rotating in opposite directions and very in- 
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geniously arranged are illustrated in Pogy. Ann., vols. 130 
aud 136, but these are not fitted with metallic sectors. 
Mr. Holtz has no reason to be jealous of Mr. Wimshurst 
or any other worker in induction machines, since his 
name will always be pre-eminently associated with them. 


Ep. EK. 


THE ELECTRIC LIGHTING ACT. 
To THE Eprror OF ENGINEERING. 

Sir, —I notice that in your number for January 19, 
page 57, one of your contributors remarks that ‘it cannot 
be determined from the Electric Lighting Act of 1882 
whether more than one license or provisional order can 
be granted for the dame area.” This I think is open to 
misconstructions. The Board of Trade and the local 
authorities appear in this respect to be absolutely un- 
fettered, and may make what terms they please with 
applicants. The evidence given before the Select Com- 
mittee in May last year shows that all the authorities are 
much opposed to the granting of powers to break up_ the 
streets to more than one person in one place, and it is 
most probable that in general such dual powers will not 
be given. But there is no statutory provision to prevent 
it. Hence, a holder of a license or provisional order will 
be much in the position of a railway company. He will 
have a virtual monopoly so long as he does his duty 
though not a complete legal one. If, therefore, in any 
area, two different kinds of electricity were needed, as 
for example an alternating current of low electromotive 
force for incandescent lighting, and a direct current of 
high electromotive force for driving machinery or for arc 
lights, it is quite possible, 1 should imagine, in the event 
of no one company being formed to undertake both 
svstems, that two licenses might be granted for these 
different purposes. 

There is also another point to which T wish to advert in 
connexion with electric lighting. have seen many 
comparisons between the cost of electricity and gas. But 
| think these comparisons need correction. They all 
assume that the cost of gas will remain a constant 
quantity. Now there is every reason to believe that as 
the use of electricity increases, the price of gas will fall. 
This will be due to two causes. In the first place, the 
pressure put upon the gas companies will stimulate 
invention and economy. But in the second, 


price of those products made from tar, and for which 
there is an ever increasing demand, will rise. This will 
of itself considerably reduce the price of gas, and (subject 
to correction) it appears to me that a larger quantity of 
gas would have to be made even if it could be sold for 


nothing or were used only for heating the gas retorts in | 


order to supply the demand for pitch, naphtha, and creosote 
oil. These considerations point, I think, not to the 
discontinuance of gas, but to its increased supply of-a 
cheap quality for heating purposes and in places where 


the deleterious products resulting from its combustion | 


would do no harm. The extensive manufacture and use 
of cheap gas for heating purposes would be a great blessing 
to the poor and result in an atmosphere free from soot. 


But to facilitate the manufacture, some modifications in | 


the existing statutes relating to the purification of gas 
would be needful. I believe that if any local authority 
were strong or bold enough to deal with the question, the 
best solution of the whole matter would be to undertake 


to supply the area with electric light at the price of gas, | 


and then to procure special powers authorising the gas 
companies to supply gas of a cheap quality to be used for 
heating purposes only. This would probably supply the 
district with light and heat at a less price than is now 
paid for gas and coal, while it would save the gas 
companies from loss, and utilise the existing gas plant 
and appliances. Inthe mean time I think no calculation of 
the probable use of electricity as compared with gas based 
on their respective cost, will be complete, without an 
allowance being made for a very considerable fall in the 
price of gas in proportion as it is competed with, and 
replaced by, electricity. 
I remain, -yours very sincerely, 
HENRY CUNYNGHAME, 
2, Paper Buildings, Temple, January 26, 1883, 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Tron Market.—On Thursday the warrant 
market was firm in the morning, and a moderate amount 
of business was done at from 47s. 105d. to 48s. cash, and 
from 48s. 1}d. to 48s. 8d. one month, the market closing 


with sellers at 48s. cash, and 48s. 3d. one month, and | 


buyers near. In the afternoon the market was steady 
and 48s. cash, and 48s. 24d. to 48s. 3d. one month were 


the quotations ; the close of the market being buyers | 


offering 48s. cash, and 48s, 8d. one month, and sellers 
asking a shade more. On Friday the market had a 
relapse and last Thursday’s advance of 3d., and the 
closing quotation being 5/. under that of the previous 
week. 
to 47s. 104d. cash, and from 48s. 3d. to 48s. 1d. one 


month ; and at the close of the market there were sellers | 


asking 47s. 10$d. cash, and 48s. $d. one month, and 
buyers near. 
business was done at from 47s. 94d. to 47s. 10d. cash, buyers 
at the close offering 47s.°10d. cash, and 48s. $d. one month 
and sellers near. On Monday the market opened firm, but 
later on it became weak; the close being the same 
as on Friday. A moderate business was done in the 
morning at from 47s. 10}d. to 47s. 9d. cash, and from 
48s. 1d. to 48s. one month; buyers at the close offering 
47s. 9d. cash, and 48s. one month, ‘and sellers asking 1d. 
per ton more. In the afternoon transactions were reported 
at from 47s. YSd. cash, and 48s, O$d. one menth, the 


it is obvious | 
that as the quantity of gas manufactured falls off, the | 


In the morning business was done at from 48s, 4d. | 


In the afternoon the market was flat and | 
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market closing with sellers at 47s, 10d. cash, and 48s. 1d. | 
one month, and buyers near. Yesterday’s market was 
dull also, and the prices closed 14d. per ton under those | 
of Monday. Business was done in the forenoon at 
47s. 84d., 47s. 8d., and 47s. 9d. cash, and at from 47s. 11d. | 
to 48s. one month ; and at the close of the market there 
were buyers offering 47s. 9d. cash, 48s. one month, and | 
sellers near. Transactions in the afternoon ranged from 
47s. 9d. to 47s. 8d. cash; the close being buyers 47s. 84d. 
cash, and 47s. 11d. one month, and sellers near. During | 
this morning’s market, business was done at from 47s. 8d. 
to 47s. Gd. cash, and at 47s. 11d. to 47s. 94d. one month ; 
and at the close of the market buyers were offering 
47s. 64d. cash, and 47s. 95d. one month, and sellers near. 
3usiness was done in the afternoon market at from 
47s. 64d. to 47s. 5hd. cash, and at 47s. 9d. to 
47s. 8hd. one month, and towards the close of the 
market there were sellers at 47s. 6d. cash, and 
17s. 9d. one month, buyers offering 4d. per ton less 
There is now a good steady business doing in the legiti- 
mate departments of the Scotch iron trade, but on the 
whole the market is destitute of any animation. Thede- 
mand for makers’ iron is still quiet; the exports, how- 
ever, are quite up to the average for this season of, the 
year, and the quotations for special brands remain un- | 
changed. Towards the end of last week some business 
was donein the warrant market, but as it was chiefly the 
realising done by holders it had the effect of rather de- 
pressing the quotations. Since then there has been 
nothing in the condition of the market to attract the 
attention of speculators. Recent advices from the United 
States report a dull market, with no appearance of im- 
provement inthe demand. The reports from the Con- 
tinent are likewise dull. Consumers at home are still | 
actively eniployed, but they complain of the inquiries | 
being very few, while the prospects for them at present 
do not seem as good as they were. One blast furnace was 
relighted last week at the Eglinton Iren Works, so that 
there are now 107 in operation against 105 at the _corre- 
sponding date of last year. The hematite iron depart- | 
ment is still characterised by an absence of animation, 
but there is no alteration in the price, the current quota- | 
tion being still 52s. per ton, although makers are, how- 
ever, in some instances asking as much as Is. 6d. per 
ton higher. The imports from Middlesbrough for the 
month of January has been fully 1000 tons over those of 
the corresponding month of last year, and the shipments of | 
| Scotch pig iron between 7000 and 8000 tons more than in 
| the corresponding period of last year. The production, | 
however, has been about 1000 tons in excess of that of the 
}same month in 1882. Last week’s shipments amounted | 
to 8788 tons, as compared with 8051 tons in the preceding 
week, and 8041 tons in the corresponding week of last 
|year. They included 1951 tons to the United States, | 
160 tons to India, 590 tons to Australia, &c. ; 357 tons to | 
| France, 1390 tons to Italy, 545 tons to Holland, 225 tons | 
| to Belgium, 303 tons to Spain and Portugal, and lesser 
quantities to other countries. The stock in Messrs. 
| Connal and Co.’s public warrant stores stood at 601,386 
| tons yesterday, the reduction over the week being 1232 
| tons. 





The Forth Bridge at Alloa.—The construction of the | 
| bridge between North and South Alloa is making satis- 

| factory progress, and it is now expected that by the end | 
of February the sinking of the cylinders and the building 
of the piers will have been completed. No fewer than 
nine of the 72ft. spans — representing eighteen large 
girders—have been constructed, but the cross girders and 
buckle-plates have not yet been fitted upon the whole of 
these. Two girders were placed in position last Thurs- 
day, and the cylinders and fender piles at the swing span 
are all but completed. There are only two piers to con- | 
struct, but the cylinders of one of those already fixed 
has given the contractors some trouble, owing to the 
| supposed uncertain nature of its foundation, and it is 
feared that a new cylinder may be required. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. | 
Whitwood Sewage Works.—On Tuesday last the open- | 
ing ceremony was performed at the sewage pumping sta- 
tion at Whitwood Mere. The member of the Whitwood | 
Local Board, Mr. Joshua Horne, of Castleford, the con- 
tractor for the pumping engines, and some friends, met 
Mr. Richardson, C.E., of Methley, the engineer of the 
sewage scheme, for the purpose of declaring the works 
completed. The chairman (Mr. F. Dunnill) started the 
engines, and made some remarks congratulating Mr. 
Richardson and the board on the completion of the works, 
| which must be of great benefit ta the district of Whit- 
wood. Thescheme of drainage just completed has been 
divided into three sections, one for the drainage of the 
old village of Whitwood, and another for Hightown, the 
sewage from both these districts being carried away by 
| gravitation on to land prepared for irrigatin ; the portion 
of the distriet joining the third section of drainage was, 
however, at so low a level as to make it impossible for the 
sewage to be got rid of except by mechanical power, and 
therefore a pumping station, with all necessary receptacles 
and appliances was erected at Whitwood Mere, and the 
sewage lifted on to the irrigation grounds before referred 
tu. The engines consist of a pair of direct-acting hori- 
zontal high-pressure condensing engines, 80 constructed 
that they can be worked either singly or coupled together, 
with a vacuum of 26 in. to 28 in. of mercury. The} 
cylinders, which are 12 in. in diameter with a 2 ft. stroke, | 
are fitted with variable expansion valves so that the steam | 
may be cut off at any point of the stroke. The pumps | 
are double-acting, fitted with leather valves, and are | 
capable of delivering on to the sewage farm, at an eleva- 
tion of 68 ft., and through 2500 yards of 12 in. mains, 








| storage, and transport of explosives.” 


|tion of Fires in Theatres, 
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30,000 gallons of sewage per hour. The entire cost of the 
works 1s 15,000/. 

Scarbro’ and Whitby Rauilwau.—Progress of the Works.— 
Most satisfactory progress is being made with the works 
in connexion with the Scarbro’ and Whitby Railway. 
The Westborough tunnel and cutting are now virtually 
completed, a connexion having been made with the 
North Eastern line. The new line enters the North- 
Eastern a little beyond the excursion platform at Searbro’ 
at a sharp angle, and in a westerly direction. The line 
will pass under Wrea-Lane, the roadway being carried 
over by a brick bridge, the work of which will, we believe, 
be commenced immediately. Extensive works are also 
being carried on below Scalby where the line crosses the 
beck. The work here consists of strengthening the*some- 
what insecure banks of the stream, and building the 
abutments at each end of the bridge intended to be 
erected here. At the Peak extensive tunnelling opera- 
tions are in hand. A large staff of navvies being em- 
ployed at the Whitby end of the line, and the works are 
actively progressing. The line there runs into the 
station of the Whitby, Redcar, and Middlesborough 
Company. The Contractor is Mr. Waddell. i 

Flooding of the Derbyshire Lead Mines.—The lead mines 
of North Derbyshire have suffered very severely during 
the last three months in consequence of the water flood- 
ing the lower workings. After the great storm the 
melting of the snow speedily filled the old workings, and 


| from there the water percolated into the mines which are 


now being used. Since the snow disappeared the fall of 
rain has been excessive. In fact, the memory of the 


| oldest inhabitant is unequal to the recollection of any 


season at all to equal the last three months. In many of 
the mines lead-getting has been altogether suspended ; 
and in the whole of them the lower levels have been 
utterly unworkable. In the Silence Mine of the Milldam 
Company the water has been 45 ft. deep. The loss to the 
owners, of course, is very serious, and the miners them- 
selves suffer seriously from lack of employment. 


South Yorkshire Coalowners and the Restriction Policy.— 
A meeting of the South Yorkshire coalowners was held at 
the Victoria Station, Sheffield, yesterday, to consider the 
proposal of the Yorkshire Miners’ Association for the 
restriction of the output of coal by working five days a 
week and eight hours a day, from bank to bank. Mr. 

3enjamin Pickard, as secretary of the association, had 
forwarded a circular proposing that the masters should 
combine with the men not to work on Saturdays, and 
suggesting an interview between coalowners and collier 
delegates on the subject. This circular was read at 
yesterday’s meeting, which was presided over by Mr. 
J. D. Ellis, of Alderwarke Main and Car House Collieries. 
There was an influential attendance of coalowners. After 
careful consideration of the subject it was resolved that 
Mr. C. E. Rhodes, the honorary secretary, should be re- 
quested to return the following answer: ‘‘ Rotherham, 
January 30, 1883, Mr. Benjamin Pickard, Dear Sir,—A 
meeting of the coalowners of South Yorkshire was held 
to-day, and it was of opinion that the proposed restriction 


| of the output of coal, as put forth in your circular, wasde- 


trimental to the interests of masters and men, and should 
not be entertained. They are willing, however, to meet 
the men, and explain the reasons which have compelled 
them to come to this decision. 





CarpiFF.—Coal quotations are quite as firm all round. 
Small steam coal remains, on the whole, rather ‘quieter. 
Patent fuel is steady at recent quotations. Iron ore is 
but in moderate request. Last week’s clearances com- 
prised 138,614 tons of coal, and 2557 tons of patent fuel. 
The imports comprised 15,829 tons of iron ore from Bilbao, 


| and 2144 tons from other places. 





Soctety or Arts.—The following are the premiums 
offered by the Society of Arts for the 129th Session of the 
Society (1882-3): John Stock Prize.—A Society's Gold 
Medal, or 20/., for the best design, from a poem, or from 
history, or from the Scriptures, prepared with a view to 
Mural Decoration. Benjamin Shaw Prize.—1. A Society's 


| Gold Medal, or 20/., for the best plan for ‘‘ obviating or 


diminishing risk to life in the operations of coalmining.” 
2. A Society’s Gold Medal, or 20/., for the best plan for 
‘* obviating or diminishing risk to life in the manufacture, 
The Council of the 
Society leave it to the competitors to bring the plans under 
their notice in any way they may think proper, whether 
by model, written description, or otherwise. Howard 
Prize.—A prize of 100/., for the best Essay on the Utilisa- 
tion of Electricity for Motive Power. Preference is to be 
given to that Essay which, besides setting forth the 
theory of the subject, contains records with detailed 
results of actual working or experiment. The Society 
reserves the right of publishing the prize essay. Fother- 
gill Prize.—A Society's gold medal, or 20/., for the best 
invention having for its object the Prevention or Extine- 
i or other Places of Public 


Amusement. Mulready Prize.—A Society’s gold medal 


| ** To that student in a school of art in the United King- 


dom who exhibits the best drawing from the nude figure, 
executed in black and red chalk, inthe manner so success- 
fully practised by Mulready.” Designs, plans, models, 
essays, descriptions, inventions, &c., intended to compete 
for any of the above prizes, must be sent in on or before 
the 31st October, 1883, to the Secretary of the Society of 
Arts, John-street, Adelphi, London. The Council of the 
Society reserve the right of withholding any or all of the 
above prizes, or of awarding others of lesser value in their 
stead, in any cas: in which there is nothing in their 


opinion deserving the award, or sufficiently complying 
with the conditions, sent in for competition. 
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THE INDUCTION BALANCE. 
Upon the Electrical Experiments to determine the Location of | 
the Bullet in the Body of the late President Garfield ; and 
upon a successful Form of Induction Balance for the patn- 
less Detection of Metallic Masses in the Human Body, 

By ALEXANDER GRAHAM BELL. 
(Continued from page 72). 

The Late President Garfield.—During the former 
experiment ( July 26 ) a sudden sonorous effect had been 
observed upon passing a point near the spot where the | 
surgeons suspected the bullet to be lodged, but I had been | 
unable to verify this by a second observation, although | 
the exploring instrument (A B, Fig. 13) was repeatedly 
passed over the same place. The sound had been so loud 
and well marked that I believed at the time it must have 
been caused by a sudden irregularity in the vibration of 
the reed of the rheotome used to interrupt the primary 
circuit, for the arrangement (as explained above, p. 20) 
was not perfectly balanced, and any irregularity of this 
kind would, under these circumstances, have affected the 
telephone. At the same time the coincidence was re- 
markable that the exploring instrument should have been 
at that very time so near the suspected seat of the ball, 
and this led to the thought that perhaps after all the 
bullet had been the cause of the sound. I felt confident 
that the new instrument ( Fig. 18) would at once decide 
the question, for the extreme hearing distance of the 
former apparatus ( Fig. 13) was only 6 cm., and the 
apparatus shown in Fig. 18 was so superior in this respect 
that if the sound had really been due to the bullet we 
should obtain with the new instrument distinct and well- 
marked effects. When the new explorer ( Fig. 18) was 
passed over the suspected spot nothing was heard excepting 
a slight pulsating sound as the instrument was moved to 
and fro. This was evidence to me that the former sound 
had been of accidental origin, whether the bullet was 
there or not. With the view of eliminating any error of 
observation caused by the pulsations due simply to the 
movement of the instrument, I lifted the latter (without 
changing the inclination of the coils) to a height of about 
50 centimetres above the body of the President, and 
moved it to and fro in as nearly as possible the same way | 
T had done at the lower elevation. H 

I presumed that if the pulsations heard were due simply | 
tothe movement of the instrument, they should occur 
with equal strength at the two elevations; but if any 
portion of the sonorous effect was due to the iufluence of 
the bullet, the pulsations at the two elevations would be 
different in intensity. I was struck by the fact that, 
although the sonorous pulsations were very feeble, they | 
were sensibly louder when the instrument was close to 
the surface of the body than when it was_ raised. 
Continuing the exploration, I found a considerable area 
over which similar effects were noticed, but upon carrying 
the instrument towards the back of the President, the 
difference between the pulsations produced at the two 
elevations grew less and less, and finally could not be 
distinguished. 

The difference in the loudness of the sound at the two 
elevations was so slight that it probably would not have 
been noticed by an ear unaccustomed to listen to feeble 
effects, and I feared that the general expectation that the 
bullet would be found in that part of the body might have 
led me to imagine a difference that did not exist. For the 
purpose of eliminating as far as possible any personal 
error, I requested Mr. Sumner Tainter (who was the only 
other person present whose ear had been sufficiently trained 
to be reliable in such an emergency) to repeat the ex- 
periments and let me know the result. Upon our return 
to my laboratory we compared notes, and I found that his | 
observations tallied with mine. He declared he could not 
obtain a distinctly localised effect, but stated that he had 
observed a reinforcement of the pulsation over an area of 
at least two inches in the neighborhood of the spot to 
which his attention had primarily been directed, and that | 
he was convinced that the bullet was within that area. 

It appeared reasonably certain that the area of feeble | 
sound was due to some external cause, and was not simply | 
an effect of expectancy. In the absence of any other | 
apparent cause for the phenomenon I was forced to agree 
in the conclusion that it was due to the presence of the 
bullet, and I so stated in my report to the surgeons.* I 
was by no means satisfied, however, with the results 
obtained, for no such effects had been observed before in 
our experiments with bullets. I tried to reproduce the | 
effects by moving the instrument (Fig. 18) at different | 
distances over a bullet, but in every case where an effect 
was produced the sound was quite sharply localised. I 
thought that perhaps the body of the patient might have 
affected the result, and so experimented upon a bullet | 
buried in a piece of meat, but no difference of effect was | 
noted. This led me to fear that the extensive area of | 
feeble sound might have been due to some extensive area 
of metal that was unsuspected atthe time, and I proceeded | 
to the Executive Mansion next morning (August 2) to | 
ascertain from the surgeons whether they were perfectly 
sure that all metal had been removed from the neigh- 
bourhood of the bed. It was then recollected that 
underneath the horsehair mattress on which the President 
lay was another mattress composed of steel wires. 

Upon obtaining a duplicate, the mattress was found to 
consist of a sort of net of woven steel wires, with large 
meshes. The extent of the sonorous area having been so 
small, as compared with the area of the bed, it seemed 
reasonable to conclude that the steel mattress had pro- 
duced no detrimental effect.t I was unable to continue | 
experiments with the steel mattress, as just at this time I | 





* See Appendix, note 16, 

+ The death of President Garfield and the subsequent | 
post-morten examination, however, proved that the bullet 
was at too great a distance from the surface to have af- 
fected our spparatus, 
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was obliged to leave Washington on account of illness in 
my family. Although I was unable for a long time after- 


wards to carry on personally induction balance experi- | 
| the idea of the apparatus shown in Figs. 21, 22, 23 
“0, 


ments, the investigations were ably continued under my 
direction by Mr. Thomas Gleason, in the establishment of 
Mr. Charles Williams, Jun., in Boston. 

Experiments Continued in Boston.—Mr. Tainter for- 

warded from Washington drawings of an improved ap- 
paratus he had designed to remedy the defects of the in- 
strument shown in Fig. 18, in which the case, adjusting 
screws, &c., were all to be composed of ebonite. 
_ Mr. Gleason constructed for mea number of such ebonite 
instruments differing slightly from one another in detail, 
and the apparatus shown in Fig. 20 combined the different 
points that had been approved. 

The two coils A B were eccentrically arranged in two 


pe = IIe 


4, 
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This was the form of apparatus at which we had arrived 
at the time of the death of President Garfield. 
The difticulty of adjusting the coils led me ultimately to 


24, which is the most practical form of the instrument 
yet devised. 
The two exploring coils A B (Fig. 21) are arranged as 


| shown, in a recess turned out in a single block of wood (. 


The coils are temporarily connected with a telephone, 
battery and rheotome in the manner shown in Fig. 1 


» SO 


| that they may be adjusted by hand to form a balance. 


RA th 


When they have been arranged in their position of silence 
the hollow in the block of wood C (Fig. 21) is filled with 
melted parattine. Upon cooling, the two coils are found 
immovably fixed in one solid cake of paraftine. 

As a matter of practice it is found impossible to fix 
the coils in this way exactly in their position of silence 
but by means of two other very small coils, DE (Ki, 
22) of insignificant resistance, forming a sort of tine 
adjustment external to the explorer, a perfect balance 
is easily obtained. In this instrument the swaying of 
the coils A B produces no effect upon the balance. 

The completed arrangement is shown in plan in Fig, 

22, and the explorer and balancing coils are shown 
separately in perspective in Figs. 23 and 24, 

On account of the small size and slight resistance of 

© balancing coils we were enabled to make the 





circular discs of ebonite, C D, and the adjustment was ob- 
tained by means of an ebonite key O, like the key used for 
tuning pianos, which turned a cam M pivottedin the upper 
dise and working in a slot N in the lower disc. 

In order to prevent any movement of the coils, except- 
ing that produced by the adjusting key O, each coil was 
placed in a recess turned out in its ebonite disc, the edges 
of which were bevelled as shown ct R. Paraffine was 
then poured in so as to fill up each recess. But this alone 
did not prevent a slight pulsation of sound when the 
instrument was swayed from side to side, and a very 
slight pressure of the finger on the thin portion of the 
ebonite plate under the coil B was sufficient to destroy 
the balance. 

This was remedied by strengthening this portion by 
means of a rod of ebonite, which passed up through the 
centre of the coil and through a slot I, in the upper 
ebonite plate, and was clamped firmly after the adjust- 
ment of the instrument by an ebonite thumb-screw H. 
This, however, increased the difficulties of adjustment. 


| When the coils were adjusted to silence, then the tighten- 


ing of the thumb-screw H disturbed the balance ; and if 








Fig 23| 
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the thumb-screw H was tightened first, then the adjust- 


| London, 1837 tons ; 


| Trinidad, 336 tons. 


adjustable parts of the balancer of metal without prac- 
tical interference with the sensitiveness of the explor- 
ing instrument, and this gave us the power of making 
very delicate adjustments of the balancing coils. 

We found it advisable, however, to avoid placing 
metal over the sensitive area of the coils, as had been 
done in the instrument shown in Fig. 24. 

In the balancing apparatus shown in Fig. 25 (which 
is the most perfect one yet constructed) the lever, to 
which the upper coil is attached, is made of hard 
rubber. 

In Fig. 26 is shown the most convenient form of 
case yet devised for holding the exploring coils, 


By invitation of Dr. Frank Hamilton experiments were 
made with it at his office in New York October 7, 1881, 
the instruments used being those shown in Figs 22, 28, 24 

As this was the first successful application of the indue- 
tion balance to the discovery of the situation of a ball in 
the body the position of which was previously unknown, | 
may be pardoned for entering somewhat into detail. 

(To be continued.) 


KING’s COLLEGE ENGINEERING SocreTy.—At a general 
meeting of this Society held on Tuesday last the 30th ult., 
Mr. Percy B. Crowe read a paper on ** The Manufacture 
of Railway Appliances from Bessemer Steel.” There 
was a good attendance. 

Victoria Drerences.—The Victorian Government has 
forwarded instructions by the outgoing mail to the Agent- 
General to purchase from Sir W. G. Armstrong and Co, 
armour-plating and guns for the South Channel fort. 
The recommendations of Sir William Jerveis in con- 
nexion with this “fort were that it should be armed 
with five 10 in. and two 6in. rifled guns, the battery to 
be protected with armour-plating. 


Newport.—There has been another busy week in both 
the local docks, which are full of tonnage. Prices are 
still firm for all descriptions of coal. Several parcels of 
iron, &c., have again been sent away, and activity is still 
observable at Ebbw Vale, Rhymney, Tredegar, and other 
establishments in the locality. Last week's clearances 
comprised 40,359 tons of coal. Of iron, &c., there were 
cleared 6048 tons, to the following destinations: East 
Ancona, 1750 tons; New Orleans, 
1000 tons; Aantos, 889 tons ; Tampico, 238 tons ; and 
From Bilbao, there were received 


| 18,590 tons, and from other sources 63880 tons of iron ore, 


| situate on 


New GravinG Dock ror Carpirr.— Messrs. Morel Bro- 
thers recently secured, on lease from the Marquis of Bute, 
asite for the construction of a graving dock, which will be 
the south-east corner of the Roath Basin. 


| Tenders were recently invited for the carrying out of the 


| work, and nine contractors submitted proposals. 


| Billups, of Cardiff, being the lowest, was accepted. 


ment could only be made by a series of jerks, on account | 


of friction. In practice we found it best to adjust the 
instrument almost to silence, and then the tightening of 
the thumb-screw H completed the balance. 


These 
were considered on Saturday, and the tender of i 
The 
dock is to be 600 ft. long, 87 ft. wide at the top, and 
73 ft. Gin. at the bottom. It is to be arranged with three 


| caisson stops, so that when necessary it can be divided 


into either two or three compartments by the use of the 
caisson. The dock will accommodate three average 
sized vessels lengthwise, and two abreast. It will be 
worked in conjunction with the Bute Iron Works on the 
Canal Wharf, which were recently purchased by Messrs. 
Morel Brothers, who are there preparing large slips for 
building steamers. The firm also possess at Freherbert a 


| large foundry, at which all the heavy castings for their 
engines and machinery will be turned out. 


The dock 
will be one of the largest of the kind in the Bristol 
Channel, and is to be completed and ready for opening in 
July, 1884. The engineer concerned is Mr. James 
M‘Connochie. 
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JANUARY 29, 1883. 
In the Cases of Inventions communicated from Abroad the 


- the A pplicants’ Names. 








&e. 
J. and J, T. Pickering,| Raising and lowering weights. 


Ha | NAMES, £0... 
Dates. OF APPLIC L 
Jan.23 

363 | H. Southwell, Hey- 
| wood, Lanc, and W. 
| H, Dawson, Man- 
| chester. 

364 | Pitt. Francklyn. 
365 J. Hopwood, Heaton- 
Norris, Lanc. 

366 A. Watson, London. 

367 ~_ un. Fernau and 

368 w. i Liv Copake, 

369  G. 8. Grinston, Brock- 

ley, Kent and A. 8. 
Bower, St. Neots, 
Hunts. 

370 . J. Cleminson, London. 

371 | A. E. Swonnikoff, Lon- 

don. 

372  F. Hovenden, London. 

373 -H. B. Palmer, Putney. 

374 T. D. Richardson, 

North Greenwich. 

375 | J. F. . Se, Glas- 

376 0. Herman, 

Bt. Helen's, Lanc. 

377 | T. Cooper, Great Ry- 
| burgh, Norf. 

378 | Lake. Stites, Steel, 
| Austin, Vannote, 
| Donnelly, & Mace, 

379 | Lloyd Wise. La So- 
| evWté Anonyme des 
| anciens Etablixsse- 
| ments Cail et Ferron, 

380 | Lake. Feister and 

Hunter, 

381 | G. F. Smeeton, Halifax. 
Jan.24} 

382 | J. Watson, G. Whalley, 

Keighley, Yorks. and 
| ‘T. Weatherill, Leeds. 

383 | 8. Hart, Hull. 

384 | J. Cross and G, I. J. 
| Wells, Widnes, Lanc 

385 | C. Friedrichsen, Al- 

tona, Germany. 

386 | Atherton. Yule. 

387 | G. F. Harrington, Ryde 

388 | J. Howard and E. T. 

Bousfield, Bedford. 

389 | E. and J. M. Verity, & 

B. Banks, Leeds, 

390 | Lyon, Hunter. 

391 | F. L. H. Aumont, Lon- 

don. 

392 | Clark. Scheenberg. 

393 J. Beer, Canterbury. 

3% Grout, Lon- 

don. 
395 | Jensen. Danchell, 
396 | Walker. Messrs. Arens 
Irmaos. 

397 | J. Cooper, London. 

398 | Wirth. Voigt and 
Braun. | 

399 | Groth. Bellefroid. 

400 | W. M. Mordey, Putney. | 

401 | Lloyd Wise. La So- | 

ciété Anonyme des 
Anciens Etablisse- 
| ments Cail | 

402 Clark. Carpentier. 
Jan. 25 

403 , G. Burbery, Congleton. | 

404 | Clark. La Compagnie 
| Nationale de Tra- | | 

vaux Publics. 

405 | P.R. de F. d'Humy, | 
| _ London. 

406 | Bruckner, London. 

407 ' F. OA Abeleven, 
| Amsterdam. | 

408 | A. MacLaine, Belfast. 

409 | I. Nasch, London. 

410 | R. C. Christian, Dublin. 

411 | C. Thompson, London. 

412 | J. W. Hall, Cardiff. 

413 | A. — Rawtenstall, 

414 G. and A. Coates, 

Rawtenstall, Lanc. 

415 
| _ Stockton-on-Tees. 

416 | Wirth. Spickhart & | 
| _ Wiedmann. 

417 | Marshall. Carter. 

418 | W. hg ant C . 


Turner, B: 


419 | | F, Myers, New 9 


421 


422 | 


423 | 
424 


T, Cooper, Great Ry- | 
| 3M burgh, Norfolk. 


H. Cureton, Seetea! 
7. Nordenfelt. Fer- 
| raccin. 


C. Vero and J. Everitt, 
Atherstone, Warwick, 

Fowler. Carter and 
Rennie. 


"APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 





ABBREVIATED TITLES, &c. 


Bobbins used for spinning. 


Movable torpedoes. (Complete speci- | 


fication), 


Velocipedes. 


Bracelets. 
—— vegetable impurities from 


Condensers. for pumping engines, 


Gas-burner apparatus, 


Railway vehicles, &c, 
Electric lamps, 


Braces 


Indicating the names of stations, 


Horseshoes. 
Forming a vacuum, &c, 


Utilisation of refuse sand from glass 


works, 
Combustible gaseous fluid, &c, 


Spring motor apparatus, 


Treating sugar cane from which juice 


is to be expressed 


Printing and bookbinding machinery. 


(Complete specification). 


Crinolines, bonnets, &c. 


Vehicles propelled by the riders, 


Obtaining motive power. 
Filtering media. 


Axlo-boxes, 
Finishing of hats. 
Ventilating sewers. 
Gas engines. 


Window stays, 


Flour and middlings dressing ma- 
(Complete specification). 


chines. 
Paper knives, 


Friction clutches, 
Photometer. 


| Velocipedes. 
Railways and rolling stock, 


Pulping coffee berries. 
Electric lighting, 
Lathes. 


Impermeable coating. 


Electric generators and motors. 
Expressing juice from.sugar cane. 


Single-line railways and carriages. 


petites gloves. 
ischarging 
dredging, &c. 


| Insulators for telegraph posts. 


Carpet lining 


poate tramway points, 
| Pistons. 


Sewing machines. 
A smoking pipe. 
Peram bulators, 


Cutters for boring, &c., metals, &c, 


Printing machines. 


materials raised by 


| Grinding and polishing stone, glass, | 


| So 


| Peeling, &c., potatoes, &c, 
| Railway chairs, &eC, 


— 
| Gas lamps. 


Railway signals. 
| Universal penholder, 


| Felt hats, 


Ditching machines, 


ciyication). 


(Complete spe- | 


H 





“ ENGINEERING” 


Nos. 
and 
Dates, 
Jan.25 
425 
Jan.26 


426 
427 


428 | 
429 | 


430 


432 


433 
434 
435 
436 
437 
438 


439 
440 


Jan.27 


466 


467 
Jan.29 
468 


484 
485 


486 | 
487 | 
488 


m. 
| C, F. Southack, 
431 | 


| T. Rowan, London. 


| Rdwards. 





CompiLeD sy W. LLOYD WISE. 








Q x roe ABBREVIATED TITLES, &c. 

Johnson, Storer. | Valve gear for engines, 

Brydges, Scherf’. | Preservation of milk, &c. 

C. Weygang, Child’s | Manufacture of fibrous material. 
Hill, Middlesex. } 

C. J. Chubb, Clifton, | Boilers and other furnaces, 
Gloucester. | 

H. — Birming- | Metallic pens and penholders, 


on. 

F. E. Godwin, Glou- | 
cester. 

W. B. White, Colne, 
Lanc 


J. Lo Kelley, 
Renfre 
‘ R. Holland, London. 
Lord, Middlesbro- 
be* -Tees, 

W. 8. Turner, London. 
8. G. Thomas and T. 
Twynam, London. 

Clark. oussialle. 
W. T. Shaw and W. | 
Sydenham, London. 
Clark. Barbier and 

Coifier. 
Link. Desplas. 
J. Donaldson, London. | 
G. H. Ellis, London. 
P. Born, London. 
Gedge. Cavalerie. 


Davis 


| 
| 
Lon- | 
| 
| 
| 
} 
| 
| 
| 


Cheesbrough. 
and Blake. 
Cheesbrough. 
and Blake. 
C. A. Drake, London. 
G. Chapman, Enfield. 
W. Carter, Masham, 


Yorks. 
F. W. Small, Walsall. 
W. Winans, Brighton. 


Davis 


Thompson. Hewitt 
and Clarke. 
T. —'T nom. Red- 


P. B. an Dublin. 
A. Arnott, London. 
Haddan. Neumeister. 


W. BR omy Old- 
7. a j. andfor, Lon- 


mt 4 Blondel. 
J. Howard and E. T. 
Boustield, Bedford. 
Wirth. Dick and 
Kirschten. 
8. Grey, Chelsea. 
e. Winkelhofer, 


Clark. La Compagnie 
générale de chromo-| 
lithie, 

Oertel and Co. 


W. Jeans, Christ- 
church, Hants., 

B rydges. (rove. 

C. J, Galloway and J. 
H. Beckwith. Man- | 
chester. 

J. M. Hetherington, 
Manchester. 

J. F. Lackersteen, 
Greenwich. 

J. Hall, Stourbridge, 

G. Lohf, Berlin. 


J. Russell, Reading. 

T. Lonsdale, Blackburn 
R. Heaton, Black burn. 
M. H. Smith, 

G. Perrott, Cork, 


W. White, Abersychan, | 


on. 
R. Stone, New York. 
A. L. Nolff, Brussels, | 
Wirth. Traumann, | 
Clark. Delpech. } 
W. E. Fisher, Bir- 
mingham. 


| 

Charlier. | 

Brandon. Morley Sew-| 
ing Machine Co. 

H. Guy, West Cowes, 


Stringing and tuning pianofortes, 
Inkstands. 


| Weft forks and holders of looms. 


Air extracting apparatus. 


| Treating sewage water, &c. 


Ventilation of apartments, &c, 


Tube scrapers. 
Manufacture of phosphates, 


| Alarums, 


&e. 


Velocipedes, &c. 
Substitute for hard india-rubber, 


Steering apparatus, 


| Packing cases, &c. 
Folding lattice shutter. 
Motor machi 


re, 


| Preventing down-drafts 


Screw swaging machines. 


Screw swedging machines, 


| Combined note paper and envelope, 


Rope traction tramways, «c, 


Paddles. 


Bicycle and tricycle saddles, 


Side-sad 


83. 


Electric temperature and pressure 
indicators. 
= delivering tickets, 


Holding 
kets, 


ns for tie malt, &c. 
Fastenings for doors. 
Mechanical musical instruments, 
Self-acting couplings, «&c. 


| Telephones. 


Production of carburetted air. 


Axle-boxes. 


Indices for gas and water meters. &c. 
Separation of lime from crude phos- 


phates, 


«ec. 


Binding sheaves or trusses. 


Manufacture of varnishes, 


Reflectors. 


| Velocipedes. 


Drying or aerifying apparatus. 


Governors for engines. 


Revolving flat carding engines. 


roller 


| Distillation. 


Porcelain fire-clay baths 
Tube exp 


ders with self-expanding 


x63. 


Gas cooking stoves. 
Looms for weaving. 


a for wagons, &c. 
xis driving and haulage 
S$ 


for shelling and Grinding oats, 


witness of gas. 


Secon 


| Trouue tablets, &e. 


Railway brakes. 


Improved sewing machines, 
| plete specification), 
| Surface condensers. 


| Grappling or a stone, &c, 


(Com- 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 

I.—Announced January 26. 

















29 
30 





6104 


40 
41 
42 
43 
46 


48 
49 
50 


51 
52 


53 


54 
55 
56 
57 
538 
59 
60 
61 
62 
63 
64 


Jenkin 
(Partly 
Ewing). 

Birstingl 


A iuaaiaatas 
{all 


Ww illiams. 


Ul. — Announced January » 


Teideman. 
Clarke. 
Butler. 
Livesey. 


Hardcastle. 
Williamson 
and Béhn. 


Musgrave 
Gregory. 
Rowan 


Clark 
(Dubois). 
Milbourne. 
Buckland. 
Gedye 


(Aubert).* 
Gedge(Guy). 


Kellow. 
Lane Fox. 
Duff. 
Webster. 
Shillito. 
Kittoe. 
Brydges 
(Grove). 
Rowan. 
Malin. 
Cocker. 





and 
Williams. 


ILLUSTRATED PATENT RECORD. 


& 





No. 
1883 


65 





o 


cog 
eonrroS 








Green, 

Von Naw- 
rocki 
(Telschow). 

Hahn. 

Lake (Hussey 
and Dodd). 


Name. 





Ingrey and 
Adlam. 
Johnson 
(Lefebure). 
Crompton & 
Kempster. 
Phillips. 
Alley. 
Allibon and 
Turton. 
Haddan 
(Daussin). 
Young and 
Surge ss. 
Thompson 
(Parshall). 
Priestley « 
Deighton. 
Gordon. 
Abel (Farb- 
werke vor- 
mals: Mei- 
ster, Lucius 
and Briin- 
ing). 
Carter. 
Shaw. 
Johnstone. 
De Pass 
(Sch inid). 












No. 
1883 
35  Harfield. 
36 = De Ferranti. 
37 Golay. 


Name 











38 Schott. 

39 Wavish and 
Warner. 

4“ 

No. Name 

1883 

85 Barratt and 
Greenshields. 


87 Catz (Libin). 


83 Appleton. 

90 Wirth 
(Meidinger). 

92 Grosvenor & 

sedford. 

93 Hodgson. 

94 Cooke. 

96 Weldon 


(Lunge). 
97 Weldon. 
Weldon. 


938 


99 Weldon. 

100 Weldon. 

101 Abel 
(Attout), 

102. Peters. 

103. Reich, 

104 Haddan 
(Ethridge). 

105 Lewis. 

106 Lake 
(Lamarre). 

107 3rewer. 

108 André. 

109 Sheldrake. 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 
For Particulars see Correspondiny Numbers in Lista of 


Applications for Patents. 





No. 


1883 
353 


No. 


1882 
4476 





4507 


4530 


No. 


1882 
4549 





4550 
4560 


4568 
4583 
4584 
4588 
4597 
£606 


4607 
4645 
4646 
4650 
4701 


| 
Name. No. | Name. No. Name. 
3 | 1883 
Cheesbrough 6 | Cheesbrough 19 Forest. 
(Knowles). | (Knowles). 20 Lake (Buck- 
Cheesbrough 7 | Hoyer. ley). 
| (Knowles). 8 | Howden. 21 | Woodhead. 
Cheesbrough 10 | Cameron. 22 | Lloyd Wise 
(Knowles). 1 | James. (De Cuyper). 
Cheesbrough Rowan. 23 Holland and 
(Knowles). Edmondson. Robertson. 
Cheesbrough 18 | Simon 24 | Williams. | 
(Knowles). (Hagans). 25 | Lake (Hersee) 














Name. No. Name. No. Name. 
1883 1883 
Lake 364 Pitt 390 Lyon 
(Huston (Francklyn).| 424 (Hunter). 
Ships’ 380 Lake Fowler 
Berth Co.) (Feister & (Carter & 
Hunter ). Rennie). 


"Norte £S TO PROCEED. 


1—Tinme for entering Opposition expires Friday, 
February 16, 1882. 

















Name. No. Name. No. Name. 
1882 1882 
Von Naw- 4532 | Ayrtonand [| 4668 Miller. 
rocki Perry. 4680 | Beeman, Tay- 
(Sydow). 4539 | Clarke. lor, & King. 
Brewer 4541 | Hammond &] 4692 | Reddie 
(Mayer). Hammond. (Babbitt), 
Gardner 4546 | Lake (Jen- 4720 Coulthard. 
(Wuensche). nings). 4874 Clark (Clau- 
Cook. 4547 Barker. don and 
Leather and | 4558 | Abercromby. Vigreuz). 
Leather. 4562 | Philippi. 5151 | Géransson. 
Le Moussu. 4575 | Gibb. 5685 | Smith. 
3eck (Bay). | 4576 | Mewburn 5697 Chambers & 
Lake (Gorges) (Wailcker) Chambers. 
Reddie (Com-] 4589 | Snow 5835 Pieper 
pagnie des (Adams). (Scheidler), 
appareils | 4592 air. 848 Butler. 
automatiques} 4608 | Mayer. 5953 | Kromschriéder 
pour accro-| 4621 | Lake (Bonne-] 6109 | Crommelin, 
cher et dé- Jond). Lees, 
crocher les | 4624 | Lake( Erkenz- Spain, and 
wagons des weig). 1883 Thompson. 
chemins de | 4632 | Couchman. 247 “Clark (Ward). 
Jer). 4664 | Llewellin. 307 Bur; gess 





I1.—Time for e 


ntering Oppositic mm expires Tuesday, 
ebruary 20, 1833 

















Name. No. Name No Name. 
1882 1882 
Bayliss and | 4704 La Mothe. 4  Cheesbrough 
Bailey. 4714 Parnell and (Knowles). 
Shaw and Simpson. 5 Cheesbrough 
Milan. 4723 | Findlay. (Knowles). 
Brewer 4926 | Peore. 6 Cheesbrough 
l ‘ Boult (Van- (Knowles), 
dermersch). 13. Glaser (Calow 
Biddis. and Co.) 
Thompson 34 Lake (Hussey 
(Roots). (West). and Doda). 
Brooks and | 5543 Pilkington & 46 Williamson 
Baker. Forrest. Rae Bohm. 
Alison. 5549 | Baldwin. 108 ndreé. 
Warwick. 5740 Kortiim. 204 Mills (Pit- 
Johnson 6142 Plunkett. tiot). 
(Richter), ] 6146 Matthews. 261 Justice 
Hutchings, | 6208 | Esilman and (Foote and 
Mott. 1883 Esilman. Goodspeed). 
Mott. 1 Cheesbrough}] 364 Pitt (Franck- 
Machell, (Knowles). lyn). 
Imray (La 2 Cheesbrough} 390 | Lyon 
Société P. (Knowles). (Hunter). 
Garcet et 3 Cheesbrough 
Nisius). (Knowles). 





ENGINEERING. 


(Fes. 2, 1883, 








PATENTS SEALED, 
1.—Sealed January 26. 


II.—Through Non- Payment of the Seventh Year's Stamp 
Duty of 1001. 





No. Name. 


Name. 


No. Name. 


yr y | 
Name. | No. | 





{ | 
+ | yr | y 
No. | Name. No. | Name. 
| | 





a 


1881 
8359 | Van den 
Bergh, 
Boult 
(Hautrive). 
Munro and 
Warwick. 
3569 | Blackett. 
3578 Thompson 
(De Paradis 
3606 Beesley. 
3608 | Claus. 
3611 _ Haley and 
Savage. 
3626 Grawitz. 
3633 Lake 
(De Celada). 
8647 | Brown. 
3661 | Fletcher. 
3679 | Groth 
| (Schauman), 
$703 | Watts and 
Gorman, 
3731 | Becks. 
3736 | Lawrence & 
Lawrence. 
Mills (Gillet). 
Bouquié. 
Lake 
(Blodgett & 
| Blodgett). 
753 | Sibley. 
8754 | Lake (De 
Bondini). 
Glaser 
(Roper). 


3498 


3557 


3737 
$741 
3751 


3761 


3874 
3891 
3918 


3972 
4183 


4184 
4594 


4834 
4846 


4876 
5009 


5021 
5084 


5181 | 


5186 


35 | Hunt 


(Davis). 


2 | Beeman, 


Taylor, andj 
King. 
Beeman, 
Taylor, and 
King. 
Ingleby 
(Ziegler). 
Scriven. 
Ulsmann., 
Allison 
(Lambie). 
Blenkinsop. 
Lloyd Wise 
(Rober). 
Bailey. 
“Lloyd Wise 
(Besnard). 
Patersen and 
Scott. 
Hannan. 
Vavasseur. 
Imray (La So 
ciété Harmel 
"rdres). 
Prosser. 
Young and 
Beilby. 
Lake(Chaine, 
Durand, & 
de Chaligny 
Wetter 
(Ransom). 


1882 | 
5180 | Anderson 

| and Cormie. 
5252 | Hislop. 
5398 | Steve 


5449 | Asthiwer and 
Bicheroux. 
5468 | Fraser. 
5484 | Kirkaldy and 
| Kirkaldy. 
| Hunt and 
Mitton. 
ake 


(Wiesebrock). 
k 


ark 
(Shelley). 

Hutchinson. 
Kinipple. 

| Kingzett and 

| _ Zingler. 
Mellor. 
Lubbock 


5569 
5570 
5572 


5604 
5618 


5622 | 


5673 | B 
(Waring). 
5688 | Coleman, 
Morton, & 
Stidolph. 
| Blanchard, 
Blanchard, 
| Blanchard. 


5694 
5695 
5850 





I.—Sealed January 30. 





Name. 





Name. 


No. | Name. 





1882 

3621 | Morgan- 
Brown 
(Borowsky). 

Morgan- 
Brown 


3631 


Thompson 
(Salomon & 
Armané). 

Hardy. 

Chase. 

Lake (The 
Cowman 
Cigarette 

MachineCo, 

Lake(Chilton) 

| Sonnenthal 
(Revollon). 

Prince. 

Thompson 
(Fraysse). 

Thomson. 

Edwards. 

Duxbury. 

Gardner 
(Nichols & 
Thomson). 

8699 | Harrison. 

3700 | Brewer 

| (Schulz). 
8701 | Hanewald 

| (Haszelinann 
3706 | Kiistner. 


3657 
3662 


3671 
3675 
3688 
3691 
3692 
3693 





(Borowsky).} ¢ 73: 





Haddan 


(Fernau & 
Co.) 


| Hill. 
3 | Taylor. 


Parini. 


| Clark (Hut- 


chinson). 
McConnell, 


| Barrier & De 


Lavernéde. 


| Sinclair. 


Clarke 
| (Hours- 
Humbert 
and De 
Limen). 


| Brydges 


(Stauss & 
Ruf). 


| Hancock. 
3 | Lake (Tihon 


& Rézard). 


| Astrop and 


Ridgway. 


j : 
Lébnitz 


(Partly 
Hersent). 


7 Abel (Actien 


Gesell- 
schaft fiir 
Anilin 
Fabrika- 
tion). 





1882 
Lloyd Wise 
(La Société 
Anonyme 
Lorraine 
Indus- 
trielle). 
Lloyd. 
Kingston, 
| Weldon. 
| Clarke. 
| Clerk. 
4962 | Sperryn. 
5020 | Garvie and 
| Wood 
| 
| 


4157 
4488 
4678 
4907 
4948 


5360 
5464 


Lee. 
Dewhurst, 
Dewhurst, 
& Corn- 
thwaite. 
| Elphinstone, 
Vincent, & 
Cottrell. 
Bamlett. 
Molesworth- 
| _ Hepworth. 
5 | Watkins 
| (Taylor). 
| Smith (Halli- 


| ie). 

| Imray (Shaw) 
| 
| 
| 





FINAL SPECIFI 


CATIONS FILED. 


Jan, 20, 1888, Nos. 3451, 3455, 3456, 3458, 3459, 3463, 3467, 3476, 
3478, 3484, 3499, 3502, 3563, 3796, all of the 
year 1882. 


22, ” 


all of the year 1882. 


23, 
24, 


3485, 3486, 3487, 3490, 3492, 3495, 3497, 3501, 


3505, 3517, 3597, all of the year 1882. 
3421, 3507, 3508, 3509, 3511, 3537, 3616, 3640, 


3660, 3702, 3724, all of the year 1882. 


25, » 


3512, 3516, 3520, 3522 
3533, 3534, 3536, 


, 3526, 3527, 3528, 3532, 
538, 3539, 3543, 3545, 3559, 


3565, 3566, 3571, 3579, 3588, 3651, 4679, 4986, 


26, 


2 
of 


all 
335 


of the year 1882. 
, 3542, 3547, 3548, 3550, 3553, 3555, 3569, 
3570, 3586, 3590, 3591, 3599, 3627, 3731, all 
the year 1882. 





PATENTS WHICH HAVE BECOME VOID. 
I,—Through Non-Payment of the Third Year's Stamp Duty of 501. 





<< _ 
No. | Name. 


No. 


Name. 


No. | Name, 





1886 
156 | Lawson. 
158 | Crossley. 

5 Edwards and 
| Stobbs, 

Hitt. 

| Harlow. 

| Law and 

Law. 
| Brierley 
(Engels). 
| Bayley. 
Bartlet. 
7 | Dewrance. 
Fisher. 

| Fisher. 
| Lake 
| (Wilder). 
| Braby and 

Scarles. 

| Ramstedt. 

| Pieper 
(Gruson). 
Totton. 


160 





| Nutt. 


Brickhill. 
Warnerke. 
Redfern 
(Domercgq). 
mith. 
Joseph and 
Joseph. 
Scott. 
Roberts. 
Thompson. 
White. 
Abell. 
Hostombe 
(Hiero- 
nimus). 
Hope, 
Clarke. 
Hildebrandt 
(Clouth). 
Jones. 
Jones. 





Grant. 


1880 | 

214 | Hedderwick. 
215 | Gledhill and 
Cliffe. 

Aked. 

Gibson, 

| Thaine 

| (Nordenfelt). 
Thaine 


(Nordenfelt). 
| Lake (Bell). 
Shand. 
Wills. 
Andrews and 
Cherry. 
Bell. 


216 | 


3 | Rettie. 
Abel 
(Lehmann). 
| Simpson, 
| Haddan 
| (Weidtman). 
247 | Taylor and 
Ridsdale. 
252 | Jenkins. 





1876 | 

161 | Browne 
| (Foundries 
| and Forges 
| .Co.) 


1876 
180 | Johnson and 
Phillips. 
Webb. 


1876 | 
173 Allmann and 
Turton, 
| 206 








PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 





| 

No. Name. No. | Name. 
1880 1880 | 
309 , Clark 402 | 
(Keller). | 
Johnson 334 
(Du Motayf 361 
«& Rossi). 362 
Weir and 364 

Weir. 
Thornton & | 
Walmsley | 
Tate, | 


No. | Name. 





Lake 
(Watson). 

Smith. 

Posselt and 
Peters 
(Leloir). 


Greig and 
Beadon. 
Innes. 
Davidson. 
| Davidson. 
| Trobridge- 
| Marchant. | Thompson. 
3 | Dickinson. | Westing- 
Lake ; house. 
(Sanford), } 416 | Bowker. 


292 
| 


335 
331 








375 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 





No. | 


1876 

369 | Morgans. 
384 | Woodhead. 
367 | Bedwell. 


No. 


1876 
414 
420 


| No. | 
1876 
364 Nixon. 
323 | Craven. 


Name, Name. Name. 





Adair, 
Walton, 








ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING JANUARY 27, 1883. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given inthe Specisication Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
c&e., of the Communicators are given in italies. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
— of price and postage, and addressed to Mr. H. R&ADER 
ACK. 


1881. 
5644. Manufacturing ay myn, 4 Rails, &c.: A. M. 
Acaster, Sheffield. (td. 7 Figs.J)—Relates to the formation 
of rails with grooves, recesses, or indentations or ribs or beads 
running longitudinally to the rail. Referring to the illustration, 
the rails are passed successively through the rolls 1, 2, 3, 4, 5, and 
6, the invention relating especially to the rolls 4, 5, and 6. Or 



























































instead of being passed through the rolls 4, 5, and 6, an inde- 
pendent adjustable mill may be used, the rolls of which are 
specially formed and set at such inclinations as to produce the 
required grooves or ribs, the rails being —— supported, or the 
grooves may be formed in the rails by suitable dies and hydraulic 
pressure. (December 24, 1831). 

1882, 

1955.*_ Umbrellas, Parasols, and Sunshades: F. 
Wolff, Copenhagen. (4. Malmros, Helsingborg, Sweden). 
(2d.)—The umbrella stick is made in several pieces, which can be 
easily separated and folded up again, or it may be provided with 
telescopic parts. (April 25, 1382), 


2558. Generation, Steeng. &c., of Electricity: J. 
S. Williams, Riverton, N.J., U.S.A. [1s. 83 Figs.}—This 
specification extends to twenty-five pages of description and five 
sheets of drawings, and would require far more space than our 
limits will permit of for its complete analysis. Briefly, it relates 
to the manufacture of incandescence lamps with metallic bridges 
of flat thin section, or of annular section; to heating apparatus 
consisting of an electric conductor and a system of water pipes ; 
to electric accumulators ; to gas batteries ; to electric railways ; 
to electric tramcars; and to thermo-electric generators. There 
are twenty-two claims. (May 30, 1882). 


Railway Rails, Fish- Joints, &c.: F. C. 
Winby, London, (6d. 18 Figs.]—The thickness of the vertical 
web of the rail at the rail ends is reduced. It is not necessary to 
reduce the whole depth of the web, but grooves may be formed at 
the top and bottom, the central part remaining of the same thick- 
ness, and the fishplates having corresponding projections on them. 
The two fishplates on the opposite side of the rails may be con- 
nected together below the rail, this connexion extending outwards 
so as to forma joint chair. The rail may be rolled with depres- 
sions at intervals along its whole length. (June 7, 1882). 


2701. Exhausting Apparatus: A. R. Leask, Lon- 
don, (6d. 6 Figs.}—The framework is constructed of wood 
braced by cross-bars, some of which are made hollow to enclose 
wires froma dynamo. Several pumps are attached to the front 
and back of the framework. The pumps each consist of a large 
bulb connected by a flexible tube to the pump bulb supported 
upon brackets. Small pipes extend laterally and then rise verti- 
cally from the neck of the pump bulb, and are connected through 
a syphon tube to a tube of larger diameter, to which are attached 
by small necks the bulbs to be exhausted. The pump bulb has 
a small bulb above it fitted with a ground glass stopper. To work 
the pump the large bulb is hung up, the stopper removed 
from the pump bulb, and mercury poured in until it reaches 
the middle of the small bulb, the stopper is now inserted and 
the large bulb is lowered, the mercury recedes from the pump 
bulb and leaves a more or less perfect vacuum in the pump bulb, 
and air from the bulbs to be exhausted rushes in; the large bulb 
is now raised, the mercury rises in the pump bulb and cuts off the 





return of the air, and the stopper is removed to allow it to escape, 





the same operation being repeated as often as necessary, Details 
of this apparatus are described, illustrated, and claimed. (June 
8, 1882). 

2761. Paper-Bag Machines: M. and L. Campe, 
Berlin, (8d. 27 Fiys.J|—The paper, rolled upon a reel d, after 
passing over a smoother is engaged between two pairs of rollers, 
The upper roller of each pair is movable vertically within a guide 
and is pressed upon the lower roller by means of a spring. A 
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movable cutter placed between the two pairs of rolls cuts the 
paper to the required length, and it is pasted, folded, stuck 
together, and thrown off automatically till the roll is finished, 
when an angular piece is moved outward by a spring and through 
a set of levers and a weight (shown in figure at end of reel d), stops 
the machine and gives warning by striking a bell. (June 12, 
1882). 


2783. Machinery for Cutting and Dressing Stone: 
H. J. Haddan, London. (4. McDonald, Mass., U.S.A.) (6d, 
22 Figs.|—Relates to mechanism for adjusting each rotary disc to 
its proper vertical position, and dip or inclination to the stone to 
be cut by it, and also to two series of such discs provided with 
mechanism for revolving them, so as to cause them to cut from 
opposite edges of the stone. (June 13, 1882). 


2788. Wheeled Vehicles for Facilitating the Un. 
loading of Timber, &c.: E. Rayner, Liverpool. 
{6d. 6 Figs.}—Two or more rollers are placed transversely at 
distances from each other in an inclined plane from rear to front 
of the vehicle. These rollers are free to rotate, and during the time of 
unloading they carry the timber or other article. During transit 
the timber is supported on the front edge of the vehicle, and on a 
transverse piece free to turn on an axis, and held in position by 
suitable catches. (June 14, 1882). 


2792, Centre Seconds Watches: J. H. Godsell, 
Coven . (6d. 4 Figs.|—The centre seconds hand has a pinion 
of fifteen teeth, and this pinion gears with the toothed wheel 
commonly called the fourth wheel, having seventy-five teeth, the 
centre seconds thus moves five times as fast as usual, and makes 
five complete revolutions a minute. (June 14, 1852). 

2797. Abdominal Belt: W. A. Barlow, London, 
(W- Teufel, Stuttgart.) (6d. 6 Figs.}—Two movable elastic lock- 
girths are provided on the lower border of the belt, and a suitable 
pad is secured in the middle of and inside the lower border, and 
a spring is fastened tothe outside of the pad. Two soft pads are 
attached to the spring, and bear on the required parts of the body. 
(June 14, 1882). 


2799. Machinery for Spinning Fibres: S, Tweedale, 
Accrington, Lanc. [(d. 6 Fiys),—The wire for each spindle 
is mounted upon a tilting counterbalanced carrier, so that when 
a spindle is being placed in position the underside of the wharle 
forces backwards the wire until the wharle is passed, whereon the 
wire carrier tilts on its centre and carries the cranked part of the 
wire over the upper part of the wharle, which is thus prevented 
from rising when a bobbin is being doffed or lifted off. (June 14, 
1882). 


2803. Dynamo-Electric Machines: F, L. Willard, 
London. [6d. 9 Figs.}—In this machine the armature consists 
of a number of rings C C, carried by the arms D D, and revolving 
in channels formed partly in the horizontal pole-pieces of the 
external field magnets A A, and partly in the corresponding and 
opposing pole-pieces of the internal magnet B, this latter being 
wound in the form of a Siemens armature. Sometimes instead of 
being supported by the fixed spindle I, the inside magnet is at- 
tached toa dise fixed to the external pole-pieces and having at 
its centre one of the bearings of the armature spindle. Fig 2 
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illustrates the mode of winding the inducing coils between \- 
shaped iron cheeks arranged at intervals round an iron ring. 
The cheeks are in halves, which are united upon the ring by 
bolts. The method adopted in the connexions is to join the inner 
wire of section Oto the outer wire of section P, the outer wire of 
O being joined to plate 1 and the inner end of P to plate 3 of the 
commutator. Sections Q and RK are connected together and to 
plates 2 and 5 in a similar manner, and so on for the remainder of 
the coils. The commutator is preferably built up of V-shaped 
plates arranged with their narrow and wide ends alternately 
round the periphery of a cylinder, the brushes being placed at an 
angle with respect to thedirection of rotation, so as to span the 
gap between two commutator plates. (June 14, 1882). 


2806. Securing Sheets of Glass, Metal, &c., for 


Roofing or other rposes: S. Deards, Harlow, 
Essex. (6d. 13 Figs.]}—The side edges of the glass are received 
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in bars having a O-C section. 
trated. (June 14, 1882). 


2808. Fluting of Metal Rollers: J. A. A. Buchholz, 
London. [(d. 13 Figs.)|—The cutting tool is formed, say, of a 
square bar of steel with two or more cutting points standing 
abreast of each other, and acting simultaneously upon a corre- 
sponding number of flutes. The tools are manufactured by means 
of rotary cutters, formed from a disc turned on its periphery to 
correspond in cross section with an arc of the roller to be fluted, 
and on the curved face of this disc a number of annular grooves 
are turned corresponding in form and gauge to those to be cut on 
the roller. (June 14, 1882). 


2810. Ratchet Braces: T. W. Cheesebrough, Lon- 
don. (6d.}—The teeth of the ball ratchet are cut or formed 
obliquely on the ball, and the ratchet is propelled by not less than 
two pawls placed on the usual handle. (June 14, 1882). 


2816. Filter Press: J. Simpson and E. W. Parnell, 
Liverpool. (6d. 3 F'igs.)—A chamber is provided with suit- 
able inlet or outlet passages, with a movable bottom carrying a 
filter bed formed of a metallic perforated plate provided with a 
filtering surface of wire gauze, asbestos cloth, or other suitable 
material, and with a scraper or stirrer receiving motion from 
a shaft passing through a stuffing-box. The movable bottom 
is raised and lowered by a hydraulic screw or other suitable 
means, @ ram bringing the filter bed into position. The appa- 
ratus is provided with a tilting gear for removing the filtered 
residue. (June 15, 1882). 

2826. Manufacture of Lead in the Form of Thread- 
like Fibre; F. J. Cheesbrough, Liverpool. (4. K. 
Eaton, Brooklyn). (6d.. 2 Figs.|—The apparatus consists of a 
hydraulic cylinder A, a ram B, suitably packed as at C and D, and 


Details are described and illus- 





a lead retaining cylinder F fitted with a finely grooved plate G, 
shown in plan at Fig. 2. The cylinder being charged with hot 
lead, upon the application of pressure through the rain B, the 
jiead will spin out through the grooves X like a shower bath, as 
shown by H. (June 15, 1882). 

2827. Wire Ropes: F. C. Guilleaume, Cologne. 
{6d. 4 Figs.J}—The wire ropes are constructed with a central hose 
or core surrounded by a coil of wire (or vice versed), covered with 
a sheathing of soft elastic material, and finally covered by the wire 
rope proper. (June 15, 1882). 

2828. Attaching Door Knobs to Spindles, &c.: 
E. H. Baxter, Birmingham, [6¢. 9 Figs.)—A plate work- 
ing in a slot in the adjustable handle engages in one of a number 
of grooves cut in the ordinary square spindle. (June 15, 1882). 

2829. Water Supply and Regulating Apparatus for 
Flushing _Drains: R. B. McKee, Kirkcaldy, Fife. 
{6d. 2 Figs.J}—A cylinder is provided with a piston whose rod 
when’raised opens the large sluice at the bottom of the flush tank. 
The pressure to raise the piston is obtained from the water supply. 
On the tank gradually filling it tends to raise a lower float, which 
is held in position by a catch {actuated by a second float, which, 
as soon as the water reaches it, is raised, the lower float being thus 
released rises and opens the valve and admits the water pressure 
to the cylinder, and thus opens the sluice. The piston is 
prevented from falling too suddenly by a catch actuated by 
third float in a small tank having asmall outlet. (June 15, 1882). 


2832. Flap Valves: E. Edwards, London. (F£. Roche, 
Marseilles), {6d. 5 Figs.)—A flat valve seat of cast iron with or 
without a projection at its back to be let into the masonry has a 
flap valve hinged to it, which valve is provided with guides upon 
its upper surface at right angles to the hinge. A transverse bar 
fits and works between these guides, and has attached to its centre 
a screwed vertical rod actuated by a nut or otherwise, by which the 
crossbar, andthus the valve, can be raised or lowered. When the 
transverse bar is pressed down its ends pass under the inclined 
edges of two hooks formed upon the seat and press the valve 
down into its seat. (June 15, 1882). 


2837. Water Taps or Valves : G. and G. Chisholm, 
Stirling. (6d. 11 Figs.|—The passage of the water through the 
tap is regulated by a ball operated by an eccentric upon the 
movable plug acting upon a feathered spindle, which pushes 
the ball away from its seating. (June 16, 1882), 

2838. Ring Spinning Machin : G. Perkin, G. 
Wimpenny, and J. H. Evans, Manchester. [(d. 5 Figs.) 
—The traveller g is carried within a deep groove d! (being sprung 
in) formed in the inner surface of a ring d mounted in a ring 
bracket e, secured to a back lifting frame. Each end of the 
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traveller runs in the groove d!; the guide part g) may be circular, 
and the second guide y?, which guides the yarn, is free to move 
towards and from the spindle. The lower end of the bolster b of 
the upper bearing is close to the upper surface of the whirl or 
warve I and a groove ¢ is formed in it so that when desired to stop 
any spindle the driving band can be slipped out of the groove in 
the whirl into the groove on the bolster. (June 16, 1882.) 





2839. Apparatus for Retaining Heat in Infants’ 
Feeding Bottles: C. P. D. Chittenden, Lee, Kent. 
(6d. 2 Figs.|—The bottle is placed in an inner wooden or metal 


box which is placed within an outer similar box and between 
which boxes a non-conducting substance is placed. The whole 
is closed by a hollow lid also packed with a non-conducting sub- 
stance, a strip of india-rubber or other material being placed 
between the lid and the cases. (June 16, 1882). 


2850. Supplying and Distributing Water to and 
in Houses, &c.: J. H. Johnson, London. (4, Dumas, 
Paris). [{4d.|—Water is supplied to a reservoir by a small pipe 
from the main. A comparatively large (ordinary size) pipe leads 
from the reservoir which is provided with a tap controlled by 
suitable valves to allow of flow of air to the reservoir and flow of 
water as required, (June 16, 1882). 

2867. Gas Regulators or Governors: A. J. 
London. (/. Parsy, Lille, France.) [6d. 6 Figs.) —The 
illustration isa vertical section through the regulator. A liquid 
is put into the trough C, which is in the vessel A, after placing the 
float F surmounted by a cone K into the cylinder D, the lid Bis 
screwed down. The interior of the cylinder D and the annular 
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space between the cylinder and the sides of the vessel C are now 
in communication. The gas enters by the tube T, passes through 
recesses to the space between the walls of the trough C and the 
vessel A, and the pressure is exerted on the liquid in the vessel C, 
The gas enters the central cylinder D through an orifice, but when 
the burner is lighted the pressure is less than that above mentioned, 
as this cylinder communicates with the atmosphere by the burner. 
It will be seen that the area of the orifice leading to the burner 
diminishes when the pressure is increasing, the cone K rising and 
vice versd. (June 17, 1882.) 

2871. Dynamo-Electric Machines : J. E, H. Gordon, 
London. ([6d. 10 Figs.)—The revolving wheel is made of two 
dises of wrought iron mounted on the axis and kept apart from 
one another, at the axis, by a cast-iron distance piece, and at the 
rim by a wrought-iron or steel ring which carries the electro- 
magnets. On each side of the discs and keyed to the shaft is a 
cast-iron boss with a conical end, to which is secured the apex of 
a wrought-iron or steel cone, the base of which is secured to one 
of the discs at a small distance from the circumference, the outer 
extremity being thus left flat for the magnets to be secured to it. 
The cones, discs, ring, distance piece, and bosses are all firmly 
rivetted together and strengthened by angle pieces. A large gap 
is made in the soleplate through which a portion of the wheel dips 
into a pit below the machine. The end thrust of the shaft is taken 
by two loose iron collars placed on the shaft and pressed gently 
against the inside ends of the journals by means of set screws 
projecting from the ends of the cast-iron bosses, which collars 
carry the contact rings for conveying the exciting currents to the 
magnets. Each magnet consists of a core passing through a hole 
in the flat portion of the revolving discs, which core projects 
equally on either side. Two brass bobbins are slipped on to this 
core, one on either side, and radial pole-pieces rather shorter and 
of less width than the fixed coils are fixed to the extremities of the 
core, and hold the bobbins in place. The fixed coils are carried by 
fixed rings of castiron belted tothe inside of the’gap in the soleplate, 
and strengthened by four struts from the top of the low standards 
on the soleplate, and by tie-rods parallel to the axis. Each of the 
fixed rings is made in three portions bolted together, one being 
much smaller than either of the other two, and placed preferably 
at the top. The cores of the fixed coils are formed of a boiler 
plate bent into the form of a wedge, a T-shaped piece witha 
wedge-shaped head and a screwed movable or fixed stem which is 
inserted into a hole in the fixed ring and secured by nuts, being 
inserted into one end of the folded plate and welded to it. A 
wooden block slipped on to the core and secured by pins forms 
the back flange. This machine has been fully described and 
illustrated in our issue of November 17, 1882, (June 17, 1882). 

2874. Umbrellas and Parasols: R, B. Avery, Man- 
chester. [4d. 3 Figs.]—A metallic ring secured tosuitable eye 
is pushed over the ends of the ribs replacing the ordinary rubber 
ring, &e. (June 17, 1882). 

2875. Gas Batteries and Apparatus for Producing 
Hydrogen and Oxygen by Electricity: R. J. Gulcher, 
London, [6d. 3 Figs.|—In the figure f! f° and f3 are three con- 
centric chambers, the capacity of f. being double that of f!, and 
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that of fz being equal to the joint capacity of the others. The 
chamber fy is lined with india-rubber, as shown by thick black 
lines. The three chambers communicate with one another by the 
holes e3, and in the two interior ones are suspended the sheet 











platinum or other suitable electrodes g! and ga by means of the 
rods g3 and y4, the former rod being insulated by the vulcanite 
bush & from the body of the vessel. The vessel having been filled 
with slightly acidulated water and the three stoppers d screwed 
tightly down, the contents of the exterior chamber is allowed to 
flow out through the orifice a6, the plug in which is then screwed 
down. The rodg% is connected to the positive pole and one of the 
rods y+ to the negative pole of an electric generator, and the water 
in the'two interior compartments is decomposed until a sufficient 
quantity of gas has been formed to force the level of the liquid to 
the lower edge of the platinum plates. During this process the 
remainder of the liquid is forced into the outer chamber com- 
pressing the air in the upper part, and thus maintaining the 
generated gases under pressure. The apparatus is now in a 
position to be used as a gas battery, or merely as a reservoir of 
oxygen and hydrogen gases, in which case the invention provides 
for the attachment of a limelight apparatus direct to the apertures 
of the gas compartments of the vessel. (June 17, 1882). 

2876. Manufacture of Carbonate of Soda: H. 
Gaskell and F. Hurter, Widnes, Lanc, [6d. 6 Figs.|— 
Water (preferably in the form of steam) and carbonic acid are 
added to the anhydrous carbonate of soda contained in a suitable 
apparatus until it is converted into the bi-carbonate. (June 17, 
1582). 

2877.* Electrical Apparatus for Ascertaining the 
Depth of Water, &c.: W. R. Lake, London. (L.¢. C. 
de Nordeck, Paris). (2d.J)—A suitable casing is provided with 
@ manometer which, as the pressure increases, causes its needle 
to pass over asuccession of stops and completes an electric circuit, 
moving a clockwork arrangement on the ship one step for each 
stop passed over. In moving backward it does not make elec- 
trical connexion. (June 17, 1882). 


." Preparing Colours with Mordants: B. 
Grenie, London. (2d.)—Certain chemicals (such as eosine, 
roxeline, lazurine, fuchsine, violet, aniline, &c.) are dissolved in 
boiling water and mixed with a liquid composed of 15 parts of 
water, 10 parts of gum lac, 10 parts of gum arabic, and 6 parts 
of borate of sodium, and the resulting mixture filtered when 
cold, (June 19, 1882). 

2903.* Cloth Plaiting and Measuring Machines: 
C. and A. Edmeston, Manchester. (2d.]—Consists in 
arranging the gripper plates or bars to rise and fall, and in 
actuating them by cams or eccentrics, and connecting mechanism 
from the crankshaft to lift and allow the plaiting knife or edge to 
pass under, and then descend upon and hold the plait of cloth 
when the knife retires. Relates also to a motion for stopping the 
machine, when the plait is not gripped, to a self-adjusting feeding 
motion, and to means for producing a kind of plaiting terme 
“book geld.” (June 20, 1882). 

2905.* Telephone Receiver: W. H. Snell, Tiverton, 
Devon. [2d.)—The diaphragm is polarised and is acted upon 
by a flat helix of wire parallel to it. A light spiral of steel is 
secured to the centre of the diaphragm, and by means of a screw 
puts a slight tension on the disc. (June 20, 1882). 

2909. Lighting Purposes: J. H. Johnson, London. 
(A, Jeansaume, Paris). (2d.)—A light is constructed as to be 
capable of being attached to the spectacles, or otherwise secured 
to the head of the person using the light. (June 20, 1882). 


2910.* Apparatus for Generating and Utilising 
Electricity : C. E. Kelway, London. (2d.]—Two eccentric 
shafts mounted and arranged to revolve in separate bearings in a 
line with each other, carry respectively the armature and field 
magnets, and are caused to rotate in opposite directions. (June 20, 


1352). 


2911.* Carrying Electric Wires through Streets: 
J. Kincaid, London. [2d.}—Hollow blocks of iron or stone, 
«&c., serve the double purpose of carrying electric wires through 
them, and of being used for the kerbs of footpaths or for the paving 
of streets. These blocks may be constructed in various ways, 
with or without movable tops, a lining of pitch, &c., and a per- 
forated hole or holes for the branch lines, &c. (June 20, 1882). 


2922." Fastenings for Brooches and Scarf Pins: 
E. P. Wells, London. (2d.}—Two hooks acting as springs 
are arranged in a vertical plane one within the other, and turned 
in opposite directions, the pin being passed under and into the 
inner hook. .For scarf pins a sliding ferrule secured by a set screw 
is used. (June 20, 1882). 


2923.* Lathes for Turning and Cutting Metal: 
J. A, Farnworth, Manchester. (4. Muir, U.S.A.) [2d.)— 
A wheelon the cone spindle gives motion to a wheel on an inter- 
mediate shaft, on which are fixed a number of wheels of different 
diameter, any one of which can be made to gear at pleasure with 
a corresponding wheel on a back shaft. The top slide is traversed 
by a rack into which gears a pinion driven by a worm and wheel, 
which can be readily disengaged, the worm shaft being driven by 
an automatic ratchet. (June 20, 1882). 


2924. Pencil or Crayon Holders: F. Hardtmuth, 
Budweis, Bohemia, (td. 4 Figs.)}—The holder is so con- 
structed that the lead is allowed to drop either inwards or out- 
wards when the holder is pressed between the fingers and held in 
position when the pressure is relaxed. (June 20, 1882). 


2929.* Metallic Printing, &c.: H. Panowski and 
K. M. Ross, London. (2d.}—Ink prepared by mixing certain 
varnishes with metallic powders is used to produce metallic sur- 
faces on paper. (June 20, 1832). 


2932. Manufacture of Artificial Manure: H. J. 
Haddan, London. (7. Richters, Breslau). [4d.]—The in- 
ventor claims in the process of producing nitrogenous manure 
from nitrogenous material ‘‘ The moderate dry heating of waste 
material impregnated with sulphuric acidin two stages and with 
access of air in such a manner that the sulphuric acid is first con- 
centrated, and the waste material partly dried by heating up to 
100 deg. C., and isfurther dried and its structure destroyed by 
subsequent heating up to 250 deg. C. (maximum), and so as to pre- 
vent the burning of the material by keeping the temperature low. 
(June 20, 1882). 


2933.* Fire-Escapes: H. J. Haddan, London. (C. 
H. Hohmann, Cassel, Germany). (2d.]—Relates to lowering or 
raising persons from or to the window of buildings by winding up 
a rope from which they are suspended. (June 20, 1882). 


2935.* Fireproof Screen or Shutter for Separating 
the Stage from the Auditorium of Theatres, &c.: A. 
Clark, London. ([2d.)—The shutter consists of iron or steel 
plates, preferably double, with water or other suitable substance 
between them, rivetted to suitable angle-iron frames, suitably 
trussed and counterbalanced, the escape of water from a hydraulic 
cylinder regulating their descent, or the shutter may be con- 
structed in two parts, one of which descends and the other rises at 
the same time to meetit. (June 20, 1882). 

2940." Apparatus for Seoeieiee isinfectant to 


Water-Closets, Urinals, ‘Drains, &c,: T. Beddoe, 
London, § (2d.]—Consists of two chambers (a water and an air). 





io 


A tube perforated with holes, and containing the disinfectant, is 
suspended by a ball and socket joint in the lower (the water) 
chamber, and the water is forced through and thoroughly mixed 
with the disinfectant, passes to the supply pipe, and mixes with 
the flush water. The air chamber overcomes the pressure of the 
water, and forces the disinfectant back into the supply pipe. (June 
21, 1882). 

2943. Primary and Secondary Galvanic Batteries 
and Cells, &c.: H. Aron, Berlin. [4d.)—A substance, 
suitable for use as battery plates, is formed from a mixture of 
collodion, or other solution of gun-cotton, with salts soluble in 
alcohol. Thicknesses of textile material are saturated with the 
mixture and placed in a solution of a metallic salt ; the resultant 
of the action of the metal and the salt held by the collodion is here 
termed “ metallodion.” A substance called ‘* metallodium” is pro- 
duced by the reduction of ‘‘metallodion,” A similar metallic 
compound may also be produced by mixing metal in a fine state of 
subdivision with collodion or other solutions of cellulose. (June 
21, 1882). 

2946. Producing Azo Colours on Cotton Fibre, &c.: 
C. Holliday, Huddersfield. (4d¢.)|—The inventor claims im- 
provements in the production of azo colours on cotton or other 
vegetable fibre by neutralising the bath of diazo or diazo-azo com- 
pounds by carbonates. (June 21, 1882). 


2947. Bicycles, Tricycles, &c.: J. S. Edge and 
F.W. Ticehurst, Birmingham. [Si?. 23 Figs.)—Relates 
to connecting the backbone to the fork, to the construction of the 
pedals, and to lamps, and to the mode of attaching them to the 
bicycles, &c. (June 21, 1882). 


2951. Machines for Sharpening Pencils: H. F. 
Hambruch, Hamburg, ([2d.)|—The pencil is placed ina 
geared tube and clamped, its lower end being pressed against the 
sharpening roller covered with emery or flint glass, &c., the pencil 
revolving during the rotation of the sharpening roller. (June 21, 
1882). 


2952.*_Machines for Cleaning Knives: H. F. Ham- 
bruch, Hamburg. (2d.)—The handles of the knives are at- 
tached to a slide by means of a clamping device, the blades of the 
knives being pushed between the rotating rollers, and the slide 
travels in a direction corresponding to that of the crank handle 
which rotates the rollers. A transportable table is fastened to the 
slide and travels with it, protecting the mechanism below and 
receiving the cleaning powder for feeding the rollers. (June 21, 
1882). 


2954." Apparatus for Measuring Electric Currents: 
C. A. Carus-Wilson, London. ([2d.)—Two vessels are sepa- 
rated by a porous partition or membrane and joined by a syphon, 
and filled with a suitable liquid in which the electrodes are 
plunged, and the amount of liquid which, under the action of 
endosmose produced by the passage of an electric current, flows 
from one vessel to the other, is registered by a suitable apparatus, 
which measures the current in the syphon tube. (June 21, 1882). 


2957. Impregnating and Preserving Soft Wood 
an ber : G, J. Cross, New Cross, Kent. [(2d.)—The 
wood cut to the required shape is placed in a chamber which is then 
exhausted, and a liquid or semi-liquid composed of asbestos in 
fine powder silicate of soda or silica, and water or other liquid is 
forced by pumps into the chamber and fills the pores of and also 
coats the wood. (June 21, 1882). 


2963. Mules for Spinning Fibres: J.S. Cooke and A. 
Hardwick, Leversedge, Yorks. [(d. 4 Figs.|—The mules 
comprise a double row of spindles, the spindles forming the back 
row being opposite the space between and shorter than the spindles 
of the front row. The traverse levers for actuating the guide 
wires are arranged inside the rail between the tin cylinder and 
the spindle rail; the traverse or faller levers of each row of 
spindles are connected by a cross guide wire at such angle as to 
insure the distribution of the ends or yarn over the respective 
bobbin or spool without risk of entanglement. (June 22, 1882 


2966. Lawn Tennis Apparatus: W. Brookes, Man- 
chester. (6d. 1 Fig.)—The poles have flanges or plates at their 
feet, which are secured in place by means of ground screws. The 
wire or cord for supporting the nets passes over pulleys on the 
poles, and is kept stretched by springs at one or both ends. A 
forked holder, kept in position by a spiral foot screwed into the 
ground, adjusts the height of the middle of the net. (June 22, 
1882). 

3024. Apparatus for the Manufacture of Gas: S. 
and J. Chandler, London. (2d.)—A series of wires or bars 
are arranged above or below the level of the water or in other 
suitable manner, and remain stationary between the wooden or 
other sheets or bars of the scrubbing device, so that as the device 
ascends and descends the deposits will be removed or cleaned from 
the sheets or bars. (June 27, 1882). 


3044. Production of Certain Derivatives of Alpha- 
Oxyhydro-Chinoline and of Beta Oxyhydro-Chino- 
line: J. Erskine, Glasgow. (Farbwerke vorm: Meister, 
Lucius, and Briining, Hoechst-am-Main).  [(4d.)—The alpha 
oxyhydro-ethyl-chinoline is prepared by heating alpha-oxyhydro- 
chinoline upon a water bath with ethyliodide until the reaction 
has come to a standstill. The hydriodide of oxyhydro-ethyl- 
chinoline is extracted by means of water, and the base precipitated 
by means of caustic soda, and recrystallised from alcohol. Bromide 
or chloride of ethyl may be substituted for the iodide. The 
isomeric beta compound is prepared in a similar manner, as also 
are the corresponding methyl compounds. (June 28, 1882). 


3090. Self-Acting Mules: C. A. Barlow, Manchester. 
(WV. Lenoir, Paris). [6d, 3 Figs.}—The object is to change at will 
the direction of rotation of the horizontal drums. The illustration 
is a vertical section. The drum shaft is made in two parts and 
on each end a grooved pulley P is keyed. A support C has a slot 
which receives the square end of a stud on which is mounted the 
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pulley D, the bands passing round D being tightened by a screw 
(actuated by the handwheel v) working in a nut formed in the 
square part of the stud. When a right-hand twist is required the 
two grooved pulleys P are bolted together, and when a left-hand, 
bolts are withdrawn and a crossed and an open band (as shown) 
are employed, or instead of pulleys bevel wheels may be used in 
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place of the pulleys on the drum shaft, gearing with another bevel 
pinion that can be moved into or out of gear. (June 30, 1882). 

4407. Galvanic Elements: J. H. Johnson, London. 
(A. Bernstein, Berlin). (2d.)|—The positive electrode consists of 
the amalgam of an alkali metal surrounded by an envelope serving 
as a diaphragm and made of a fabric not affected by the exciting 
liquid such as a fabric of vegetable fibres coated preferably with 
stearine, parattin, or resin, and impregnated with a caustic alkalic 
solution. The negative element is brought into close contact 
with the envelope and placed in the same exciting liquid. (Sep- 
tember 16, 1882). 


4633. Musical Instruments, &c.: H. J. Haddan, 
London, (W. IF’. Abbot, Montreal). (6d. 23 Figs.|—Relates to 
the arrangement of a reed box constructed to serve also for tremu- 
lant and swell effects, to the construction of valve to be used on 
the feeders and bellows, to the arrangement of the feeders and 
bellows and reeds, to the construction of hinges and catches by 
which the removable frame carrying the tremulant and swell box is 
attached to the instrument, and to the construction and arrange- 
ment of motors for propelling the music sheet and otherwise 
operating the whole instrument. (September 26, 1882). 


4795. Machinery for Preparing Fibrous Sub- 
stances for Spinning: H. J. Haddan, London. (/. F. 
Gebhart, New Albany, U.S.A.) (6d. 4 Figs.J}—The object is to 
obtain a perfect and reliable mechanism for feeding second breaker 
and condenser carding engines,and to obtain a continuons uni- 
formity of the prepared sliver or roving during the process of lay- 
ing it in parallel serpentine rows upon an endless feed-table. 
(October 9, 1882). 


4835. Apparatus for Causing More Perfect Com- 
bustion in’'Furnaces: H. J. Haddan,'London. (W. 4. 
Campbell, Montreal), (6d. 3 Figs,)—A casing extends across the 
width of the furnace, and is divided into two principal parts, one 
part (the outer) extending the whole length of the casing and the 
other (the inner) divided into a number of chambers and passages 
communicating with the furnace. Openings, controlled by 
dampers, are placed in the outer chamber communicating with the 
air and in the inner chambers communicating with the outer 
chamber and the furnace. On the blast being turned on (the 
blast pipe passing through the outer chamber and the passages in 
the inner chamber) a partial vacuum is formed in the outer 
chamber, and according to the position of the dampers a mixture 
of air and the products of combustion (heating the air) from the 
openings in the outer and inner chambers, respectively, are forced 
into the furnace. Two perforated chambers are situated at the 


communicates with it by openings controlled by dampers in the 
top of one and bottom of the other. (October 11, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINKERING, 35 and 36, Bedford- 
street, Strand. 


FOREIGN AND COLONIAL NOTES. 

South American Teleqraphy.—South American houses 
find the new telegraph line to Guayaquil, Ecuador, just 
opened, of great convenience; and, despite the costly 
rate—1.77 dols. per word on through business—they are 
using the wires freely. 
Valparaiso this month. When this is done a land line 
will be run across to Montevideo to tap the cable business 
on that side of South America, now done by cable to 
England. The South American Company’s lines start 
from Vera Cruz. A connexion is made from the United 
States by the Western Union to Brownsville, and thence 
by the American Telegraph Company’s lines to Vera 
Cruz. 

Improving the Northern Pacific Railroad.—The total ex- 
penditure for improvements on the Northern Pacific Rail- 
road during the fiscal year ending June 30, 1882, was 
1,185,944 dols., of which the principal items are as follows : 
For new shops at Brainerd, 260,006 dols. ; general office 
building at St. Paul, 70,141 dols. ; other improvements at 
St. Paul, 64,388 dols. ; buildings and grounds on the 
various divisions tf the line, 210,058 dols. ; cost of steel 
rails over the value of iron taken up, 345,384 dols. ; road 
bed, 53,750 dols. ; side tracks, 124,071 dols. ; new docks 
at Duluth, 28,303 dols. 

Locomotives in Victoria.—Mr. Bent, the Victorian 
Minister of Railways, was recently questioned by Opposi- 
tion members as to whether he had found it possible to 
buy the twenty-five locomotives he was authorised to 
order from abroad within the time originally stated. Mr. 
Bent replied that Beyer, Peacock, and Co. could not 
supply the engines within the time first mentioned, be- 
cause while the Victorian Parliament was debating here 
the firm took large orders from New South Wales, 
Canada, and other places. Five Baldwin first-class 
engines for heavy gradients had been ordered, and would 
arrive in about six months, and if the other locomotives 
could be obtained to meet the emergency which had 
arisen, they would not be ordered at all. 


Gold in Victoria.—A comparative statement of the yield 
of gold in Victoria for the two first quarters of this year 
has been compiled by the Mining Department from the 
mining surveyor’s reports. 
quarter the wield was 189,826 oz. 8 dwt. 4 gr., and for the 
second quarter 213,394 oz. 17dwt. 5gr., showing an in- 





crease of 23,568 0z. 9dwt. lgr. Recent reports of sur- 
| veyors at Sandhurst and Ballarat are favourable, the 
former stating that in his district there was an improve- 
| ment of quite 40 per cent. in the yields of the claims for 
| the second quarter of 1882. 

} 
| An American Transfer Boat.—The Harlan and Hollings- 
| WO 
for building a large iron transfer boat for the Northern 
Pacific Railroad Company. The boat will be capable of 
| conveying an entire train of cars across the Willimette 
| River, Oregon. 

| The German Nary.—The German Navy estimates for 
| 1883-4 have just been deposited in the Federal Council. 
| The ordinary expenses of the year are estimated at 


front end of the furnace upon which the outer chamber rests and | 


The lines will be completed to | 


It shows that in the first | 


rth Company, Wilmington, Delaware, has a contract | 
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1,410,0007., or 32,7107. more than in the past year. The 
extraordinary expenses of 1883-4 are estimated at 684,6917,, 
or 25,000/. more than in the past year. The sum of 
142,000/. is set down in the estimates for the construction 
of a new armour-plated corvette, and it is proposed to 
expend 120,000/. for strengthening the fort of Wilhelms. 
hafen. A rather considerable expenditure is proposed to 
be made under the head of torpedoes and torpedo boats, 


German Locomotive Building.—The locomotive works 
of Krauss and Co., of Munich, have turned out their one 
thousandth engine. The works began in 1866. There 
are 95 engines now building in the works. 


Steamers at Williamstown.—The Victorian Railway 
Department has made arrangements for berthing the 
Orient Company's steamers at the Williamstown Rail- 
way pier. 

Atlantic Telegraphu.—Myr. Pender, M.P., has failed in 
what may be termed his telegraphic mission to the United 
States. The existing arrangement is that the Western 
Union and the four cable companies shall exclusively 
interchange business. This shuts out a foreign connexion 
for the Baltimore and Ohio telegraph system, and the 
latter is accordingly arranging for a cable of itsown. My, 
Pender naturally wished to aveid the construction of a 
fifth cable, and went out to so change the compact above 
referred to, that the cable companies might receive 
Baltimore and Ohio business. But he, at the same time, 
wished the maintenance of the present agreement in so 
far as it required the Western Union to deliver all its 
business to the four cable companies. The Western Union 
could not see its way clear to the acceptance of the proposal, 
and Mr. Pender has accordingly returned to England 
with his mission unfulfilled. Meanwhile progress is re- 
ported in the development of the cable scheme of the Balti- 
more and Ohio Company, 

German Engine Drivers.—In Germany engine drivers 
are paid at rates ranging from 45/, to 68/. per annum, and 
are allowed a mileage at the rate of 8d. per five miles, 
Another allowance consists in a premium at the rate of 
35 per cent. on savings in coal and 15 per cent. on oil 
saving. Finally 1s. 14d. is granted for a night's 
lodging when the service takes them from home. An 
extra allowance is also made for work done in the shops. 

South American Telegraphy.—On the opening of the 
lines of the Central and South American Telegraph Com- 
any, congratulatory messages were exchanged between 
Preident Arthur and the presidents of Chili, Peru, 

Solivia, Ecuador, the United States of Columbia, Costa 
Rica, Honduras, Nicaragua, San Salvador, Guatemala, 
and Mexico. The cables of the Mexican Telegraph Com- 
pany, starting from Galveston, Texas, reach Vera Cruz 
vid Tampico, at which point the cables of the Central 
and South American Telegraph Company extend to the 
Isthmus of Tehuantepec, and thence by land to the 
Pacific, thence by cable to Lima, in Peru, where they 
connect with the cables of the West Coast of America 
| Telegraph Company, now laid to Valparaiso, Chili. These 

lines comprise 5610 miles of submarine cable and £67 miles 

of land line, and connect exclusively with 20,000 miles of 
| wire in Mexico, Central and South America. The lines 
| bring into communication with the United States and 
Europe a population of 35,000,000, transacting an annual 
commerce of over 500,000,000 dols. 


Prheumatie Tubes at Philadelphia.—The United States 
Post Office Department is considering the feasibility of 
laying down very large pneumatic tubes for the Phila- 
delphia Post Office, connecting it with the mail depots 
in the city. The object is to avoid the present slow 
transference of mails from trains by coaches to the 
central office. No steps have been taken at present 
to actually putting the plan in operation. 





Canadian Pacific Bailway.—The Thunder Bay branch 
is still in the hands of the contractors, and will not be 
taken off them by the Government until the contract is 
finished. Meanwhile the contractors for public conve- 
nience are going to carry passengers and freight from 
Thunder Bay to the junction with the Canadian Pacitic 
at Rat Portage. The contractors will shortly have the 
line thoroughly equipped with all the rolling stock neces- 
sary for carrying the large quantity of freight which they 
expect to handle. 


SANITARY INSTITUTE OF GREAT Briraln.—A meeting 
was held in Glasgow on Thursday the 25th inst., to 
consider the various arrangements to be made for the 
Congress to be held in the town by the Sanitary Institute 
of Great Britain in September next. The Lord Provost 
presided and there was a large attendance of gentlemen 
representing the various interests of Glasgow, Edinburgh, 
Greenock, and adjacent towns. A deputation from the 
Sanitary Institute consisting of : Prof. F. de Chaumont, 
M.D., F.R.S.; Prof. W. H. Corfield, M.A., M.D.; Mr. 
togers Field, B.A., M. Inst. C.E.; Mr. E. C. Robins, 
F.S.A., F.R.1.B.A.; Mr. H. H. Collins, F.R.I.B.A.; Mr. 
W. Eassie, C.E., F.G.8.; Mr. E. White Wallis, F.M.S., 
F.S.8., Secretary, attended the meeting to explain the 
objects of the Institute and the nature of the Congress 
and the Exhibition held in connexion with it. Letters 
were read from Dr. A. Carpenter and other influential 
gentlemen expressing their sympathy with the objects 
| of the meeting and regretting their inability to attend, 
and also from the Lord Provost of Edinburgh, who sent a 
deputation to represent that city. A motion was passed 
expressing gratification at the prospect of a visit from the 
Sanitary Institute, and an influential committee was 
appointed (with power to add to their number) to carry 
out the arrangements for the Congress. The deputation 
| from the Institute visited the buildings proposed for the 
meetings of the Congress and Exhibition and were much 
pleased with the accommodation offered, 
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NORDENFELT MACHINE GUNS. 
(Continued from page 77.) 

In the following article are described all the 
Nordenfelt volley-tiring guns which are at present 
manufactured. 

No.1. Two-Barrel 1}-in. Gun.—This type has been 
already described and illustrated (see Figs. 7 to 23, 
page 78 ante). No. 1 weighs 43 ewt. and fires steel 
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The type is specially adapted for naval purposes, 
in which shells are used for defence against torpedo 
boats, though it cannot be as effective as the rapid 
firing four-barrel Nordenfelt 1-in. gun adopted by 
the British Navy. 
however, will make it useful against torpedo boats, 
even if their plates were in future to be made 
thicker than they are at present. 





MOUNTED FOR L 


The greater penetrating power, | 





The weight is 4 cwt. and it fires solid steel shot of 
| 93 oz. (shells are not allowed for this weight of 
projectile). This steel shot gave at Portsmouth an 
initial velocity of 2009 ft. per second and penetrated 
a 2 in. solid iron plate at 300 yards range. This 
| gun has been made for defence against torpedo boats 
if in future any country should carry out the idea 
to arm such vulnerable parts as boiler and engines 
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shot and shell weighing 22 oz. with an_ initial 
velocity of 1600 ft., giving a penetration of 14 in. 
into an iron plate at 300 yards; the shells have 
580 grains bursting charge. This gun is made to 
compete with revolving cannon of the same calibre 
which fire 16 oz. shells with 337 grains bursting 
charge, and 1390 ft. initial velocity, giving a pene- 
tration of 1} in. at 300 yards range. The rapidity 
of fire is about forty shots per half-minute. Both 
guns are about the same weight ; the Nordenfelt is, 
however, the more rapid of the two, as it fires a 
volley of two shots for every single shot fired by the 
revolving gun, 


TEN-BARREL RIFLE CALIBRE GUN ; 


It would also be a useful gun for landing pur- 
poses, as it can fire rapidly without allowing its 
travelling carriage to recoil. 

No. 2. Two-Barrel 1}-in. Gun. —This weighs 
3} cwt. and is made in the same way as No. 1, and 
for the same purposes. Its shell weighs 144 oz., with 
460 grains bursting charge, but its greater initial 
velocity of 1500 ft. gives to this gun the same pene- 
trating power as the 1}-in. revolving gun, with 
its rapidity of fire, and slightly less weight of 
gun. 

No. 3. Two-Barrel 1-in. (Heavy) Gun.—Is made to 
i No. 2 pattern with exceptionally long barrels. 
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with lin. steel plates. The rapidity of fire is the 
same as Nos. 1 and 2, that is, about 40 shots per 
half-minute. 

No. 4. Four-Barrel 1-in. (Medium) Gun.—The 
type of this gun is illustrated by Figs. 1 to 5, pages 
50 and 51, and Fig. 6, page 78 ante. No. 4 fires 
8.9 oz. solid steel bullets with 1650 ft. initial 
velocity, and gives greater penetration than the 
four-barrel 1 in. English Admiralty gun ; it weighs 
about $ cwt. more, and is meant to be used for the 
same purposes and in the same manner as the ordi- 
nary four-barrel 1-in. gun No, 6, by any navy that 
may desire to have greater penetrating power at the 
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cost of more expensive ammunition and without | tions that there is little or no difficulty to provide 


reducing the rapidity of fire. 

No. 5. Five-Barrel 1-in. Gun.—This gun is 
similar to No. 6 and fires the same ammunition ; it | 
consequently has the same penetrating power but 
fires 20 per cent. more rapidly and weighs } 
more than the four-barrel gun. 

No. 6 Four-Barrel 1-in. Gun.—This gun has | 
been already fully described as representing the 
Nordenfelt volley guns with more than three 
barrels. 

No.7. Two-Burrel 1-in. Guit.—This gun has also 
been noticed (see Figs. 7 to 23, page 78) as repre- 
sentative of the pattern of volley guns with less 
than four barrels, and is proposed for arming | 
torpedo boats, as being the lightest volley gun | 
made with suflicient penetrating power for this 
purpose, the only other gun of less weight of any 
other system with suflicient penetrating power, 
being the Nordenfelt single-barrel 1}-in. shell 
gun. 
~ No. 8. 
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Tirelve- Barrel Rifle Nalibre Gun: cand 
No. 9. Ten-Burrel Rifle Calibre Gun (see Figs. 
24 to 27).—These machine guns weigh 25 ewt. and 
2ewt. respectively, and fire 1200 and 1000 rounds 
per minute. They are constructed after the same | 
pattern as the four-barrel English gun, and are 
especially designed for naval as well as for land 
service, in competition with the tive-barrel Gardner | 
gun, At the Shoeburyness trials in February, 1881, | 
the ten-barrel Nordenfelt did not act quite so well 
as it should have done in consequence of it having | 
been adjusted to incorrect ammunition, but after 
the extracting and feeding gear had been put in| 
order, the gun worked to perfection at the Ports- | 
mouth trials in July, 1882. On that occasion it 
fired 8000 rounds in three minutes three seconds | 
without any hitch or jam whatever, and it worked 
so easily that the same man fired the whole of 
the 3000 rounds without any relief; immediately | 
after the firing had ceased, the officers ascertained | 
that the gun was in perfect order and worked quite 
as easily as at the commencement. 

When served by one man who supplied ammuni- | 
nition as well as fired (under the supposition that | 
the other two men of the service had been killed or | 
disabled), the gun fired at the official trials, 590 
shots in one minute, including the delays for the 
saine man changing the cartridge magazines. 

The gun has been fired lately for half a minute, 
at 30 deg. elevation, and for half a minute at 30 deg. 
depression, and discharged in each half-minute 480 
and 500 rounds respectively, the feeding and the 
extraction acting perfectly. All the Nordenfelt 
rifle calibre guns are now so arranged that the ex- 
tractors cannot cut through the rims of the car- 
tridges, and that the cartridges cannot be placed 
wrongly in the magazines and thereby interfere with 
the feeding. 

For naval service (see Fig. 24) these guns 
are meant for replacing the old Gatling machine 
gun which weighs fully half as much again as 
the twelve-barrel Nordenfelt gun, and the old 
Montigny mitrailleuse which weighs twice as much, 
both these guns firing with less than half the 
rapidity of the ten-barrel Nordenfelt. This gun, 
which fired as much 110 rounds in five 
seconds at Shoeburyness in volleys of ten shots 
each, is most effective in firing through the gun- 
ports of the enemy’s vessel, for sweeping his decks, 
and for displacing his riflemen in the tops and 
elsewhere. Also for naval brigades ashore where 
its light weight is of great advantage, as its enables 
the brigade to make up the weight by bringing so 
much more ammunition. 

For land service (Figs. 25 and 26) they have been 
recommended more especially for two purposes. 
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First, for acting on the flanks of artillery for the pro- | 


tection of artillery against infantry fire. The enemy’s 
infantry could never advance so close up to a battery 
of artillery as to force it to retire if the battery had 
on each flank aten-barrel gun firing rifle cartridges, 
and cavalry would never charge, or could never 
reach a battery protected thus by two guns capable 
of avery rapid fire continuously poured out of it, 
while the gunner who aims the gun would all the 
time follow the movements of the advancing cavalry. 


| the 3000 rounds without relief. 





The ten-barrel guns are mounted on an ordinary 
light field carriage with its limber which holds 
4000 rounds (see Fig. 26). Four horses easily 


manage the gun and limber, three men ride on the | 
| or mounted on mules, as shown in Fig. 30. 


limber, and the captain of the gun is separately 
mounted. The second purpose for which this 
type is adapted is specially for position defence. 
Wherever machine guns can be used in such posi- 


ammunition, and where it is not required to lift 
the gun about too often, the ten-barrel Nordenfelt 
is to be recommended. Even with its great rapidity 
of fire it does not require any greater number of 
gunners to serve it than the five-barrel guns. In 
all depéts, cantonments, or outlying forts in India, 
where in case of any sudden trouble, the defend- 
ing force would always be greatly outnumbered, a 


| sufficient number of ten-barrel Nordenfelt machine 


guns are to be recommended, their great efticiency 
for position defence being indisputable. No con- 


siderable bodies of infantry or cavalry could ever 


advance within 1000 to 1200 yards of a fort, the | 


approaches to which could be swept by these guns ; 
three or four men with one gun directed against 


'each approach would be as effective as ten times 


the number of riflemen, and the gunners would 
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rely upon their weapon to such an extent that they 
could well afford to let their enemy come within 


| 500 yards before they need commence firing. 


It has been ‘stated that a machine gun wastes 
ammunition, but this is not the case, because it 


;must score a much greater percentage of hits 


than has been recorded in recent wars from rifle 
fire. This is quite natural, because the gun has no 
nerves and is not fired from the unsteady shoulder 
of a man panting with fatigue or excitement—and 
a soldier would commence to fire his ritle at long 
range (where he wastes his shots) for fear that he 
might not be able to stop in time an enemy who 
outnumbers him. If he has a gun that fires 1000 
rounds a minute, he would keep cool and aim care- 
fully, well knowing that when he does commence 
fire at short range no enemy can face it. 

No. 10. Seven-Barrel Rifle Calibre Guny and 
No. 11. Five-Barrel Rifle Calibre Gun (see Figs. 


| 27 to 32).—These guns are made to the pattern of 


the four-barrel gun, with such alterations in the inner 
mechanism as are necessary, in consequence of the 
gun being narrower. They weigh 1} cwt. and 
1 cwt. respectively, and fire with a rapidity of 
790 and 600 rounds per minute. The five-barrel gun 
has fired 3000 rounds in 6 min. 5 sec. without any 
hitch or jam; the same man firing the whole of 
It has also, after 
the modifications adopted last summer, fired at 
30 deg. elevation, and at 30 deg. depression, the 
feeding and extraction giving perfect satisfaction. 
For naval service these guns are used in the place 
of the ten-barrel guns, and for some purposes (see 
Fig. 32) where the latter is considered unneces- 
sarily heavy. For land service the ten and twelve- 
barrel guns require to be used in the ordinary way 


| with limbers, but the seven-barrel and five-barrel 


guns are so light that they can be dragged by hand, 
carried on special light carriages (Figs. 28 and 29), 


For the very rapid movements of mounted in- 
fantry and to save time in dismounting the gun for 
firing, and mounting it again when it has to be 


TEN-BARREL RIFLE CALIBRE 


moved, a very light carriage has been made at the 
suggestion of Lord Charles Beresford, on four 
wheels, to be drawn by two horses driven by a man 
sitting on his box on the two front wheels. The 
gun is mounted at the rear of the carriage, and is 
fired from it without taking out the horses ; 3000 
rounds of ammunition are carried on the same 
carriage, as well as the gunner who fires the gun, 
and a second man who supplies the ammunition. 
The remainder of the service for the gun are 
mounted on spare horses, harnessed so as to re- 
place quickly any of the driven horses that may 
become disabled. The carriage itself is so light 
that it carries a shield to protect the gun and the 
gunners, and also to protect the horses against 
direct fire from the enemy’s rifles during the time 
the gun is fired. This shield enables the gun to 
advance within shorter distance of the enemy’s 
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GUN, MOUNTED FOR NAVAL SERVICE. 


rifle fire than could otherwise be done, and allows 
the gun to be kept at shorter and more effective 
ranges when retiring before infantry. The essen- 
tial idea of this mode of using the gun is of course 
to make all possible use of its exceedingly rapid 
Inovements, to rush forward to a comparatively 
close range against infantry or artillery, taking the 
risk of being disabled while galloping forwards 
(much in the same way as the men in a torpedo 
boat take the risk when approaching a vessel). It 
is not probable that an unsuspecting enemy will be 
able to stop the advance of the carriage moving 
rapidly in zigzag, or taking advantage of the for- 
mation of the ground, and if there should be a 
somewhat considerable risk, it must be considered 
that the effect after the guns commence their 
rapid fire, when they have turned right and left at 
short range, thust well repay such risk, which is any- 
how nothing like as great as the danger of attacking 
an intrenchment on foot. The men on spare horses 
can, if considered advisable, ride in front of the 
gun-carriage with a view to afford some protection 
to the horses in the shafts of the gun-carriage. Any 
more effective manner of stopping advancing masses 
of comparatively undisciplined troops can hardly be 
conceived. 

In infantry service the gun is mounted on its own 
limber, from which it is fired ; the limber is on two 
wheels (see Fig. 27), the pole acting as a trail when 
the gun is fired. In this case, as well as in the pre- 
vious one, the gun can be trained nearly all round by 
means of a traversing screw without shifting the 
position of the carriage. When mounted for 
infantry on the two-wheeled limber carriage it can 
be served by six men with drag ropes. If desirable 
there can be four men dragging, the other two 
acting as reliefs when changing the men at the ropes, 
or as spare men if any of the others are disabled. 
With the captain of the gun there would thus be 


| only seven men required. 


The five-barrel gun can also be used for mountain 
service with advantage, the gun and the trail being 
quite light enough to be carried each on a mule, a 
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third mule taking the wheels and axle, and a 
fourth the ammunition, hoppers, and implements, 
with other mules for spare ammunition 


would require an 
carriage and more 


number of men are required to serve it. 


could be carried by the wagon within the same 
weight as six five-barrel guns. 
PHOTOMETERY.—No. IV. 


Chemical Photometers.—Another method is based 


° : . i ' ol 
on the chemical properties of luminous rays. This | mixture of chlorine and hydrogen. M. Eden has 


method, simple as it is, contains fundamental errors 
and objections that render it useless for accurate 
measurements. Chemical and optical phenomena 
are not comparable, and two pencils of rays may 
have such characteristics that the one possessing the 
highest chemical energy develops the lowest lighting 
power, and vice versa. This consideration is sufticient 
to show how inaccurate is this method of measure- 
ment. The first physicists who employed it, 
MM. Fizeau ane. Foucault, were well aware of the 
defect, and freely admitted its importance and 
extent. Nevertheless, it can be made to give 
useful results for comparing different intensities of 
the same kind of light. It has also a particular 
interest which justities a somewhat detailed descrip- 
tion. The chemical method was the first employed 
to measure the intensity of carbon rendered incan- 
descent by a battery current, or in other words, of the 
voltaic are. The Annales de Physique et de Chimie, 
1844, vol. xi., page 370, contain a detailed descrip- 
tion of the manner in which the distinguished phy- 
sicists above named reduced their method to practice. 
If the focal image of a luminous surface, obtained 

















| Telegraph Engineers, the observation made by Mr. 
| May, a telegraph clerk at Valentia, that exposure 


by means of a lens, is received on a sensitive plate, | 


the latter will undergo changes varying with the in- | 


tensity of the image 


| 


and the time of exposure. | 


From the data thus obtained, comparisons can be | 


made between two lights, by equalising these 
changes, provided the relations connecting the 
intensity of the focal image with that of the 
luminous surface are known. 
the latter I, and ¢ the focal 
theradius of the opening, and the focal distance of 


the lens, 2a the angle under which the opening of | Physical Society, in November 1882, a series of 


the lens is seen from the luminous surface, these 
various elements are connected by the relation 

| ae 

d= 
If two lights of intensities I and I’ give at the lens 
the angles 2a and 2a', the focal images producing at 
the same time the same degree of chemical change 
on two identical resistent films, we shall have 
tan. a!, 


I tan.? a. 


i-i', whence I tan.? a4 

whence 
I 
l! 
But it is very difficult to select lenses, the elements 
of which are such as to bring the intensities I and 
I’ to exactly equal values at the focal image, whilst 
it is more convenient to extend the times of expo- 
sure until the changes are equal. It would be suf- 
ficient then to assume that the periods of exposure 
should be inversely in proportion to the intensities. 
MM. Fizeau and Foucault endeavoured to ascer- 
tain up to what point this law, which appears 
plausible at first sight, has a practical application. 


tan.? a!_ tan.? al 
= . 
tanta tana 


They assumed that it would hold for the times | 


t and t), when ¢ is less than ten times ¢t'. In this 


fl 


case, it may be admitted that = —. If then we 
t 


ge 


during the 


5 


obtain an equal degree of chan 
periods ¢ and t', we shall have 
a tl T tyra ae, ti 


. e tal ¢ 


0 
or 
I _?! _ tan.? al 
I' % tan2a* 
It now only remains to explain how MM. Fizeau 
and Foucault estimated the equality of change in 
the sensitive plate at points affected by the two 
images. This is precisely the delicate part of the 
operation. The sensitive solution employed was 
the silver iodide used by Daguerre, and the degree 
of alteration that at which the mercury vapours 
begin to condense and develop the photographic 
image. The sensitised plate was placed in the focus 
of the lens in a dark chamber, and the image of the 
light was projected upon it. By producing an image 
sutticiently small it was possible to shift the axis of the 


}remarks in a paper communicated to the Royal 


| 


Now, if we call | the change of resistance is proportional to the square 
intensity, + and d| root of the illumination. 





jand by raising the screen during a time measured 
the only | by a chronometer, it was possible to obtain on the 
difference from the three-barrel gun being that this | plate five or six successive images, corresponding 
additional mule for the gun and | to different periods of exposure. 
ammunition, On the other hand, | treating the plate with vapour of mercury, several 
its fire would be more effective, and only the same | images of different intensity were produced, and it 
It could | was easy to choose from among them the image corre- 
also be placed in an ammunition wagon for the | sponding to the time of a certain exposure. The same 
use of infantry, though only four five-barrel guns | process was carried out for the luminous source taken 








instrument without throwing it out of the focal plane, 


Afterwards, by 


as the standard, and in this way all the necessary ele- 
ments were obtained for comparing the intensities. 

Sunsen and Roscoe have also carried out a 
number of photometrical experiments based on 
the chemical action of the luminous rays on the 


recently published in the Comptes Rendus, of the 
Academy of Sciences of Vienna, a photometric 
process for measuring the intensity of the ultra 
violet rays of sunlight. It consists in exposing to 
light a liquid composed of 40 grammes of oxalate 
of ammonia dissolved in 1 litre of water, and 50 
gramines of corrosive sublimate dissolved in the 
same quantity of water. Two volumes of the 
former are mixed with one volume of the latter, 
and under the action of light a black precipitate is 
obtained, the weight of which depends on the 
intensity of the light. 

Selenium Photometers.—The curious property of 
selenium, by which its electrical resistance changes 
under the action of light, has led to a new method 
of photometric measurement. As it is independent 


of the eye it is free from the ‘ personal error’ of | 


the experimenter. 
It was on February 12, 1873, that Mr. Willoughby 
Smith announced, at a meeting of the Society of 


to light diminishes the resistance of a plate of 
selenium. This observation was corroborated by 
the Earl of Rosse and others. Professor W. G. 
Adams made an exhaustive investigation of the 
electrical properties of selenium and embodied his 


Society in 1877. He then showed that the most 
effective rays are the greenish yellow, and also that 


Mr. Shellford Bidwell discussed before the 
experiments made by him to ascertain whether the 
phenomenon was due to the heat rays or the light 
rays, or to both. His experiments have finally 
disposed of the theory held by some that the fall of 
resistance in a selenium cell is due to a microphonie 
action at the junctions between the selenium and 
the metals forming the electrodes. According to 
this theory the heat rays increase the volume of 
the substance, thus causing it to make better con- 
tact and at the same time diminishing proportionally 
the resistance of the circuit. Mr. Shellford Bid- 
well has shown that the heat rays actually increase 
while the light rays decrease the resistance. Hence, 
when a ray of white light falls upon a selenium 
cell, the change observed is the resultant of the 
luminous and thermal effects. 

This curious substance, selenium, was discovered 
by Berzelius in 1817 as a bye-product in the distil- 
lation of iron pyrites. It is fusible and combustible ; 
it belongs to the sulphur group, enjoying properties 
similar to those of sulphur, phosphorus, and tellu- 
rium. When melted and rapidly cooled it becomes 
an amorphous mass with conchoidal fracture, and 
is practically a non-conductor of electricity. If, 
however, it is heated to 100 deg. C. (it melts at 
217 deg. C.) and is kept at that temperature for a 
certain time it becomes crystalline, and in that 
condition it slightly conducts electricity, its con- 
ductivity increasing, as Professor Adams has shown, 
with the battery power. 

It is in this crystalline condition that selenium 
is sensitive to light. 

In February, 1876, a series of interesting experi- 
ments was made in Dr. Siemens’ laboratory at 
Woolwich by Dr. Obach with the following results : 





Relative Conductivities. 
Resistance 


Selenium in | ae 








In testing the selenium plate in different parts of 
the spectrum, it was shown that the actinic rays 
exercised no appreciable effect, and that the effect 
gradually increased towards the red, or least re- 
frangible rays. 

It should be here remarked that the resistance of 
a bar of selenium is not constant, but varies by the 
action of the currents that may be sent through it, 
and also by the action of time. Thus a plate of 
selenium whose resistance was one day 613,000 
ohms was 670,000 the next day. The resistance of 
a certain specimen was 14,900 ohms one year and 
19,000 the next, whilst that of another specimen 
fell from 7,600,000 to 745 in the same period of 
time. 

Dr. William Siemens exhibited the photo-electri- 
cal properties of selenium in a lecture given at the 
Royal Institution in March, 1876, by means of an 
artificial ‘‘ eye.” This interesting apparatus consists 
of a hollow ball with two circular apertures oppo- 
site each other, the one being furnished with a lens 
and the other with an adjustable stopper carrying 
the sensitive plate which is connected in circuit 
with a Daniell’s cell and galvanometer. The lens is 





Fig. 30. 


covered by two slides, representing the eyelids, the 
ball itself being the body of the eye, and the 
sensitive plate corresponding to the retina. Having 
placed a white illuminated screen in front of the 
‘*eye,” a strong deflection was observed as soon as 
the eyelid was opened. A black screen gave an 
exceetlingly small deflection, a blue screen a greater, 
and a red a still greater one. All of these, how- 
ever, fell short of that produced by the reflected 
light of the illuminated screen. 

Dr. Werner Siemens, of Berlin, has successfully 
applied the properties of selenium to photometry. 

The photometer is formed of a copper tube A B, 
3 centimetres in diameter and 15 long, the inner 
surface of which is blackened. 

One of the ends is furnished with a diaphragm, 
the other carries a plate of selenium which may be 
exposed to, or withdrawn from the action of light 
by means of a screen, movable from outside. 
This tube, fixed on a vertical spindle, is attached to 
a circular support by three locking points, one of 
which is furnished with a screw, by which it can be 
shifted at will. To this support is connected a 
graduated scale L M, on which can be moved a 
shifting candle-holder N carrying the standard 
light, the flame of which ought to be in the axis of 
tube AB. The selenium plate is connected to two 











terminals H insulated from the tube in which are 
placed the conducting wires G, which are coupled 
by means of the ebonite plate F and a movable 
piece situated in the axis to the terminals D E, 
which are in the circuit of the battery and of the 
galvanometer. This arrangement, which the sketch 
Fig. 31 explains, insures contact whatever may be 
the position of the tube A B. The galvanometer em- 
ployed is a Thompson mirror instrument mounted 
on a small wooden stand, which also carries a little 
petroleum lamp enclosed in a lantern. This lantern 
contains a lens, which concentrates the luminous 
rays, and directs them on a totally reflecting 
prism carried by the galvanometer, and which can 
be moved in such a way as to direct the mirror 





Deflections. Ratio. 
1. Dark... ss 32 1 10,070,000 
2. Diffused day- 
light 110 3.4 2,930,000 
3. Lamplight 180 5.6 1,790,000 
4, Sunlight 470 14.7 680,000 





that it may reflect the spot of light on a graduated 
scale, 
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ELECTRIC LIGHTING. 

THE Tables which we publish on pages 128 and 
129 of our present number, and which have been 
compiled by the Board of Trade, will give a very 
complete idea of the variety and magnitude of the 
schemes proposed for electrically lighting towns 
and districts, and for which provisional orders have 
been applied for. In all 104 different projects are 
specified, a few of which refer to the same districts, 
rival schemes having been deposited by different 
companies, so that the number of separate under- 
takings may be taken as about one hundred. Of 
these, twenty-two are proposed to be carried out by 
local authorities or municipal bodies, and they 
include such large towns as Glasgow, Man- 
chester, Bradford, Dundee, Brighton, Bristol, &c. 
The most important of these is the Manchester 
scheme, contemplating an expenditure of 500,000/. ; 
then follow Glasgow, 200,000/. ; Dundee, 115,000/. ; 
and Brighton, 100,000]. The total capital proposed 
to be expended on these municipal projects is 
1,529,000/. Far more comprehensive in its grasp 
is the Metropolitan (Brush) Electric Light and 
Power Company, which has filed applications in 
respect to no less than twenty-five projects, which, 
as will be seen from the Table, embrace a very 
considerable proportion of the total area of London 
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FIVE-BARREL RIFLE CALIBRE GUN CARRIED BY HAND. 


and some of the suburbs. These applications are 
no less remarkable for the apparent accuracy of the 
estimates, as evidenced by the scrupulous care with 
which round sums are avoided, and also to the 
great disproportion between the money proposed to 
be spent and the work required to be done. We 
referred to this in reviewing the objections raised 
to this company’s scheme for Chelsea last week. 
The figures given afford a ready way of estimating 
approximately what extent of private lighting 
could be done for the money to be expended. 
Assuming the low price of 41. 10s. as the cost of 
establishment per lamp, and taking twelve lamps 
per hour as an average number that would be 
required, will be indicated in Table No. ITI. 

Of course some of the deductions in this 
Table are very approximate, and -serve only 


to give an idea of the work that could be accom- | 


plished in private lighting with the money pro- 
posed to be spent. The number of houses that 
could actually be supplied would naturally be in- 
definitely reduced to provide for street-lighting, 
and columns 4, 5, and 6 are introduced only to give 
an idea of the relative value of the different 
schemes. As regards those places which the local 
authorities propose to deal with themselves, but 
little need be said. It is obvious that all, or 
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nearly all, are intended to be experimental, and 
would be developed or abandoned according to the 
results obtained. The figures given by the various 
companies’ schemes show considerable contrasts. 
Three or four of these stand out quite conspicu- 
ously. Thus the Edison Company have only one 
project relating to the City of London. On this 
they propose to spend 65,000/., which, on the basis 
assumed in the Table, would light 1194 houses 
with 12 lamps each; the Ferranti, Thompson, and 
Ince Company, dealing with Hampstead alone, 
could supply 1881 houses, and the Swan Company, 
with their four metropolitan schemes, could supply 
about 3000 houses in all. On the other hand, 
the Provincial Brush, only contemplates providing 
power enough to supply 93 houses in each of the 
important places it desires to appropriate, such 
as Bedford, Cambridge, Ipswich, Yarmouth, 
&c. The South-Eastern Brush would give an 
average of 84 houses in such towns as Canter- 
bury, Margate, and Manchester. The Metropolitan 
| Brush Company, equally with the Swan Company, 
seeks to appropriate the Strand district, but pro- 
| poses to spend only 10,0001. instead of 100,0001., 
| the sum named by the latter company. It appears 
| evident from a study of the various schemes that 
‘the object of most of them is to obtain a foot- 
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Five-BARREL GUN, MOUNTED FOR NAVAL SERVICE. 


hold in a town or district, not so much with a view 
to lighting it, as with the intention of making 
money out of the powers contained in the provi- 
sional order. However well this may suit the 
companies, it will scarcely meet the views of rate- 
Fic. 30. Five-BARREL GUN, MOUNTED ON MULE. payers, nor fulfil the intention of the Electric 
Lighting Act, and the only reasonable method of 
dealing with these applications would be to propor- 
tion the area granted to the money proposed to be 
expended. In this way speculative intentions 
might be frustrated, and public interests would be 
protected. The proportion between the subscribed 
capital of the different companies and the money 
they propose to spend varies very considerably. In 
one case a company with 80/. of subscribed capital 
proposes to spend 43,0001. ; another, the Union, 
with 15,000/. capital, has schemes to the amount of 
71,550/. ; and the subscribed capital of the Metro- 
politan Brush Company is only about one and a 
quarter times the total sum proposed to be spent on 
its twenty-five projects. 

Naturally, therefore, most, perhaps all of these 
companies—their applications having been granted 
—will rapidly become the father of more or less 
numerous families to carry out the actual work; 
such a course as this cannot be too strongly depre- 
cated. But we imagine that a violent and fatal 
epidemic will rage among this group of provisional 
orders, and that but few of them will survive. We 
understand that the Union scheme for Sheftield has 
been refused by the Board of Trade, and as this is 
or was a very representative Bill, it will probably 
serve as an often repeated precedent. We may 
confidently expect, therefore, to see a very large 
proportion of the schemes put back for anotheryear, 
and in the mean time it would be rash to predict 
what modifications may not be made in electric 
lighting or in the various associations now interested 
in such work. Want of space prevents us this 
week from analysing the various provisional orders 
tiled, but we hope to do so on an early occasion. 





CoaL IN QUEENSLAND.—Another fine seam of coal has 
been discovered near the Burrum, on land belonging to 
the Hon. W. H. Walsh. The seam is 4 ft. 6 in. thick, 
and is capable of furnishing 50 tons per day from the 
present shaft. The manager states that he could now 
send that quantity daily to market if the Queensland 
Railway Department were provided with the necessary 
equipment to undertake its conveyance, 





‘= hue} | uJ > Canaptan Rattwayrs.—An arrangement was concluded 
soawie! OX Pasa nt “a > a ; at the close of last year between the Canada Southern and 
O50 =0595" > os the Michigan Central Railway Companies. The arrange- 
= = Se 2 z / i) ment was that after January 1 the Canada Southern should 

——_— ia be leased to the Michigan Central for twenty-one years 
renewable at the end of the term. On the same date an 
existing pool between the Canada Southern and the 
Great Western of Canada expired, and then also an 
4 i j arrangement between Michigan Central and the Great 
jj MY) Western came to an end. At the beginning of this 
Wit), Mf year the Canada Southern received all the Michigan 
aravane © Central business, which now goes over the Great Western, 

7 - . and anew cut-off will be built at the suspension bridge 
Fic. 32. Five-BARREL GUN, MOUNTED FOR NAVAL SERVICE. enabling Michigan Ceatral trains tocross as they do now. 
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Town or District. 


Aberdeen 
Aberdeen 


Aston .. 
Balsall Hea ith” 


3arton, sai Ww inton, and Monton . 


Bedford 
Belfast 


Birkdale 


Birmingham 
Bradford 


Bradford 

Brighton 

Brighton 

Bristol ~ 

Bury St. Edmunds... 
Camberwell and Penge 
Cambridge 
Canterbury .. 
Cardiff 

Carlisle 

Chelsea 

Chester 

City, Clerkenwell, 
Colchester 


and St. 


Colchester 
Croydon 
Dudley 
Dundee 
Dundee 
Edinburgh 
Exeter 
Folkestone 


Fulham, Chiswick, Acton, and Eal ing ; 


Glasgow 


Glasgow 
Grantham 


Gravesend 
Greenock 


Greenwich and Lewisham 
Hackney, 


Hampstead District 
Hanover-square District . 
High Wycoinbe 


Holborn and St. Giles’ Di Baa ; 
aarti and Southgate 


Hornsey 
Ipswich 
Islington 
Kensington .. 
Lambeth 
Leeds.. 


London, City of 

London, City and District of 
London, East of 

Lowestoft 

Luton 

Maidstone 

Manchester .. 


Marzate A 
Marylebone .. 
Nelson 
Newin cton, St. 

Saviou “s, Southwark 
Newport 

Northfield 

Norwich 


Norwich Ka 
Nottingham.. 


Paddington” 
Plymouth, 

Redditch ; 
Richmond, Surrey. 


Stonehous 


Richmond, Surrey.. 

Rochdale. S 
Rochesterand Chatham . 

St. George, Hanover-square 

St. Giles in the Fields, St. 
bury, and Holborn. 


St. James’ Westminster, and St, Anne, Soho} Metropolitan (Brush) Electric 
St. Martin in the Fields and Westminster 
St. Olave, gee and Rotherhithe 


St. Pancras, Parish of 
St. Pancras .. 
St. Pancras 
Saltley 
Scarborou: sh 


Sheffield 
Shettield ; 
Southampton 
South Kensington Distric t 
Stalybridge .. 
Strand District 
Strand District 
Sudbury 
Sunderland .. 
Tottenham 
Ulverstone 


Victoria District, London 


‘Luke's 3 


Bethnal Green, and Shoreditch 
Hampstead, Willesden, Hendon, and Finchley Metropolitan (Brush) Electric Light, «c., 


George-the-Martyr and § 


>, and Devonport 


George 








NAME OF Company OR t Loc AL AUTHORITY. 


Amount or Capitan. 





| 

ue & 

/Town Council 50,000 

| 
| 

.|Brush, &¢., Company of Scotland 

. South Staffordshire, &c., Company .. 

./South Staffordshire, ~~ Company .. 
. Local Board ‘ ; os 
.|Provincial (Brush), &c., Company 
. Incandescent, &c., Company .. 


! sore 

30, 7000, and such 
| further sum 

"| necessary. 

_.|Local Board | 12,000, and such 

further sums as may be 

sanctioned by Local Govern-| 

ment Board. 

40,000, and ~— 
further sums as may be 
necessary. 
so eiteccaceeae “e = 0 on es se on sie oa 70, 


.{Incandescent, &., Company . 


| 
| 
| 


. Union Company .. 
ee 
.|Union Company 
.|Corporation . ais sie ee os oe 
. Provincial (B rush) Electric Light, &c., Company : bas 
.|Metropolitan (Brush) Electric Light, &c., Company, Limited 
.|Provincial (Brush) Electric Light, &c. , Company, Limited : 
. {South-Eastern (Brush) Electric Li: wht and Power ens i Limited! 
.|Great Western Electric Light and Power Company... .| 
.|Corporation | 
. Metropolitan (Brush) Electric Lig -ht and Power Company, Limited . 
.|Union Company . : wal 
. Metropolitan (Brush, &e. ¢) Company 
.|Corporation ; ‘ 


8,900 

100,000 

7,200 

20,000 

3,750 

| 20,394 
| 8,000 
3,950 
20,000 
30,000 
14,040 
7,000 
24,287 


the experiment proves a 


| a further sum of 


| success, 
| 10,000. 
. South-Eastern (Brush) Electric Light, &c., Company, Limited 
.. {South-Eastern (Brush) Electric Light, &c., Company, Limited 
. South Staffordshire Electric Lighting Company, Limited 
Gas Commissioners 
‘|Brush Electric Light and Power Company ‘of Scotland, ‘Limited 
. Brush Electric Light, &c., Scotland. . “e 
.|Union Electric Light and Power C ompany, Limited .. “ a 
. South-Eastern (Brush) Electric Lightjand Power Company, Limited 
. Metropolitan (Brush) Electric aca «e., OT, Limited , 
. Corporation 


“Same as Aberdeen Brush, & 


6,000 
5,000 
12,209 
200,000 
. Brush Electric Light and Power ee of Scotland, Limited 
. Corporation a : os 30,000 
Limited 6,250 


: 'South- Eastern aviende Electric Light and Power € ney 
“ 30,000 


. Board of Police 
| 
. Metropolitan (Brush) Electric Light, &c., Company, Limited .. 13,753 
Metropolitan (Brush) Electric Light, &c., C fompany, Limited. . 14, ts4 
ane Limited ee 7,869 
we 80,000 to 100,000 
40,000 
5,000 
20,000 
7,968 
3,125 
14,083 


. Ferranti, Thompson, and Ince, Limited .. 
. Swan United Electric Light Company, Limited . 
. Provincial (Brush) Electric Light and Power C ompany, , Limited 
. Pilsen, Joel, and General Electric Light Compary, Limited .. 
; Metropolitan (Brush) Electric Light, &c., Company, Limited... 
. Provincial (Brush) Electric Light and Power Company, Limited 
. Metropolitan (Brush) Electric Light, &c., Company, Limited. . 
. Metropolitan (Brush) Electric Light, &c., Company, Limited.. 
- Metropolitan (Brush) Electric Light, &c., C setts Limited. . 


. Corporation 50,000 


20,000 
5,000 


. The Pilsen, Joel, and General Electric Light Company, Limited 
. Edison Electric Light Company, Limited .. i bie 
. Metropolitan (Brush) Electric Light, &c., Company, Limited 
. Provincial (Brush) Electric Light, &c., Company, Limited 
.. Provincial (Brush) Electric Light, ke. , Company, Limited. 
. South-Eastern (B beoname Electric Light, " &e., yee Limited 
.. Corporation oe 500,000 
4.375 
16,587 
80,000 
15,284 


Company, Limited 


. South-Eastern (Brush) Electric Light, &c., 
Limited. . 


freer ee (Brush) Electric Light, &c., Company, 
. Local Board . 
St. Metropolitan (Brush) Electric Li; ght, &e., Cor pany, Limited 


20,000 
10,000 
25,000 


Great Western Electric Light and Power Company, Limited.. 
. Incandescent Electric Lighting satelite Limited a 
. Corporation . . 


10,000 
50,000 


. Provincial (Brush) Electric Light, &c., Company, Limited 


.. Corporation oe ia = ae 


. Metropolitan (Brush) Electric Light, &c., Company, Limited... | 19,351 
. Union Electric Light, &c., C — Limited .. as os we 22,800 
‘\Incandescent Electric Li; ght, &c., Company, Limited 10,000 
.| Vestry ° os os oa 20,000 


3,125 


. South-Eastern (Brash) Electric Light, &c., Company, Limited 
6,000 


. Union Electric Light, &c., Company, Limited * ee 
. South-Eastern (Brush) Electric Light, &c., Company, Limited 
.. Metropolitan (Brush) Electric Light, &c., Company, Limited 
Blooms- Metropolitan (Brush) Electric Light, &c., Company, Limited. . 20,163 
16,234 
19,549 
12,009 
No statement deposited 
20,009 


Light, &c., 
Light, &c., 
Light, &c., 


Company, Limited. . 
Company, Limited. 


. Metropolitan (Brush) Electric 
Company, Limited. . 


. Metropolitan (Brush) Electric 
Vestry ; 
. Pilsen, Joel, ‘and General Electric Light Company, Limited 
. Metropolitan (Brush) Electric Light, &c., Company, Limited. . 
. South Staffordshire Electric L ighting Company, Limited 
. Corporation . ok - 


15,396 
2,932 
30,000 


‘ oe es ef an 51,000 
od ne a se 6,850 
6,800 
40,000 
69,000 
10,205 
‘ss o's ai 40,000 
Limited .. a | 3,125 
9,500 
8,685 
20,000 


40,990 


Corpors ation a a - 
Union Electric Light, &e., Company, 
Union Electrie Light, &2., Company, 

. Swan United Electric Light Company, 

. Lancashire and Yorkshire Electric 

.| Metropolitan (Brush) Electric Light and Power Company, 

. Swan United Electric Light Company, Limited 

. Provincial (Brush) Electrie Light, &c., Company, 

. North-Eastern Electric Light and Power Company, Limited. . 
foe Homey on Electric Light, ae stata Limited 

Local Board oe 4 . 


Limi 
Limited 

Limited 

Light Company, Limited. 
Limited .. 


: low an United Electric Light Company, Limited .. 


as may be 


6,000 at first, if, 


.'Same as Aberdeen Brush, &c., 


~ Same as Aberdeen Brush &c., 
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(See page 126). 


| MANNER IN WHICH CAPITAL I8 TO BE ProyipEp, 


Out of Aberdeen Gas Contingent Guarantee Rate, leviable 
by Town Council under “Aberdeen Municipality Ex. 
tension Act, 1871. 

|By issue of further capital, if required. 

| Ditto. 

Ditto. 

Under 7th and 8th sections of Electric Lighting Act. 

Out of subscribed capital. 

Out of funds of company. 


By loan or loans under provisions of Electric Lighting 
“Act, 1882. 


Out of funds of company. 


|By borrowing money on the credit of the borough fund 
‘and borough rate under the provisions of the Electric 
Lighting Act, 1882, and Public Health Act, 1875. 

|By the issue of further c apital. 

Under the Electric Lighting Act, 1882. 


|By the issue of further c: apital. 


{Under the security of the rates levied in the city. 
jOut of the subscribed capital of the company. 
Ditto Ditto. 
Ditto Ditto. 
Ditto Ditto. 


Out of the capital of the company. 


Upon a loan security of the general district rates. 

Out of the subscribed capital of the company. 

By the issue of further capital. 

Out of the subscribed capital of the company. 

By borrowing money under the powers of the Electric 
Lighting Act, 1882, and the Public Health Act, 1875, on 
security of the general district rates. 


Out of the subscribed capital of the company. 
Ditto ditto. 
Out of the issue of further « -apital. 
By borrowing, see clauses 13 and following of order. 


»., order. 


order. 

By the issue of further capital. 

Out of the subscribed capital of the company. 

Ditto ditto. 

By loan or loans under provisions of Electric Li 

Act, 1332. 

order. 

By borrowing under the powers contained in the draft 
provisional order. 

Out of the subscribed capital of the company, 

By mortgages on the police assessment of the burgh, and 
on the rates and revenues to be derived from electri> 
lighting under the powers of the Electric Lighting Act, 
1ss2, and the order. 

Out of the subscribed capital of the company. 

Ditto ditto 
Ditto ditto. 

By means of the company’s capital. 

Out of the funds of the company. 

Out of the subscribed capital of the company. 

From the capital of the company. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto. 
By means of the provisions of the Public Health Act, 1875, 
Local Loans Act, 1875, and Leeds Improvement Act, 


vhiting 


1s7 
From the capital of the company. 
ditto ditto. 
Out of the ‘ze, capital - the company. 
Ditt ditt< 
Ditto ditto. 
Ditto ditto. 
By means of loan or loans under the provisions of the 
Electric Lighting Act, 1582. 
jOut of the prescribed capital of the company. 
Ditto ditto. 
|By borrowing under the Nelson Water and Gas Act, 1366. 
\Out of the subscribed capital of the company. 


| 
From the capital of the company. 
itto ditto. 
By means of a loan —— under the provisions of the 
| Electric Lighting Act, 1882. 
Out of the subscribed capital ofthecompany, 
By means of a loan or loans under the provisions of the 
Electric Lighting Act, 1882. 
Out of the subscribed capital of the company. 
By the issue of further capital. 
Out of the capital funds of the company. 
By borrowing on the security of the highway and gencral 
rate under the provisions of the Public Health Act, 1875. 
ee of the subscribed capital of the company. 
By the issue of further capital. 
|Out of the subscribed capital of the company. 
| Ditto ditto. 
Ditto ditto. 


ditto. 
ditto. 
ditto. 





Ditto 
Ditto 
Ditto 


|From the capital of the company. 
ditto ditto. 
3y the issue of further capital. 
|By means of aloan upon the security of the general dis- 
‘trict rate. 
Not stated. 
By the issue of further capital. 
Ditto ditto. 
Out of the funds of the company. 
By the issue of further capital by the undertakers. 
Out of the subscribed capital of the company. 
Out of the funds of the company. 
|Out of the subscribed capital of the company. 
|By the issue of further capital. 
\Out of the subscribed capital of the company. 
By borrowing money under the conditions of the Public 
Health Act, 1875. 
Out of the funds of the company. 

















ENGINEERING. 
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TABLE No. I. (continued).—CAPITAL PROPOSED TO BE EXPENDED ON THE VARIOUS ELECTRIC LIGHTING UNDERTAKINGS. 





Town or District. 


Name or Company or Locan Avtuority. 








£ 
Wakefield . Lancashire and Yorkshire Electric Lighting Company, Limited 45,000 
Walsall . Incandescent Electric Lighting Company, Limited .. ee 20,000 
Walsall ay Y «3 . South Staffordshire Electric Lighting Company, Limited — ‘ 6,420 
Wandsworth and Wimbledon . Metropolitan (Brush) Electric Light, &c., Company, Limited... 17,061 
Wednesbury and Darlaston . South Staffordshire Electric Lighting Company, Limited 4 8,787 
West Bromwich _.. - ea Ke .. South Staffordshire Electric Lighting Company, Limited Pe 2,715 
West Ham, East Ham, and Wansted .. . Metropolitan (Brush) Electric Light, &c,, Company, Limited... 7,148 
Wigan.. - ie we re . Corporation us ae mae at as aa a re 50,000 
Wolverhampton . South Staffordshire Electric Lighting Company, Limited 6,650 
Great Yarmouth . Provincial (Brush) Electric Light, &., Company, Limited 8,750 


Amount or CAPITAL. 


MANNER IN Witlicit CAPITAL 1S TO BE PRoviDED, 





| 
3y the issue of further capital. 
Out of the funds of the company. 
3y the issue of further capital, 
Out of the subscribed capital of the company. 
By the issue of further capital. 


| ti ditto 

Out of the subscribed capital of the company. 

By means ofa loan or loans raised under the provisions 
of the Electric Lighting Act, 1882. 

By the issue of further capital. 

Out of the subscribed capital of the company. 





TABLE No. I1.—STATEMENT OF CAPITAL, &c., OF ELECTRIC LIGHTING COMPANIES, FURNISHED BY THE REGISTRAR 
OF JOINT STOCK COMPANIES. 





* | Total Amount proposed 
to be expended on 











—_— - Nominal Amount Amount 4 to | . ¢ Bh dee os hich 
Name OF COMPANY, Capital. Suheositiad. Paid up. Date of last Return. | Remarks, u herve macy ore ~ 
been applied for. 
£ £ e £6 P & 
andescent Electric Lighting Company, Limited 250,000 No return No return Pr oF Company registered, November 15, 1882 110,000 
Union Electric Light and Fonte Compan’: Limited .. 30,000 15,000 15,000 0 June 23, 1882 Capital oriyinally 25,000’., and increased 71,559 
° afterwards to 30,000/. 
Provincial (Brush) Electric Light and Power Company, Limited ..| _ 200,000 99,205 4,189 10 August 23, 1882 eS 49,875, 
Metropolitan (Brush) Electric Light and Power Company, Limited 1,000,000 498,470 296,157 0 August 25, 1382 379,048 
South-Eastern (Brush) Electric Light and Power Company, Limited 100,000 100,000 31,300 0 August 23, 1882 41,050 
Great Western Electric Light and Power Company, Limited 250,000 125,000 70,000 0 ; June 28, 1882 : ; < oe ' 40,000 
South Staffordshire Electric Lighting Company, Limited 100,000 ‘ 30 E Nil. September 28, 1882 Company registered August 31, 1832 42,746 , 
Ferranti, Thompson, and Ince, Limited ae Pe 240,000 No return No return <3 Pa Company registered, September 15, 1882 80,000 to 100,099 
Swan United Electric Light Company, Limited 1,000,000 450,750 210,300 0 October 3, 1382 a ie 80,000 
Edison Electric Light Company, Limited fe is m .. 1,000,000 _ 200,000 100,000 0 July 20, 18382 <a é ae ; 65,000 
Lancashire and Yorkshire Electric Lighting Company, Limited .. 100,000 No return No return ae Company registered, N ovember 4, 1882 175,000 
North-Eastern Electrie Light and Power Company, Limited es 100,000 No return No return a sie Company registered, November 9, 1832) 9,500 
Pilsen, Joel, and General Electric Light Company, Limited = , 200,000 197 350 113,275 0 September 25, 1832 “a aa - 60,000 | 
Brush Electric Light and Power Company of Scotland, Limited .. 300,000 150,000 | 95,000 0 August 30, 1882 | Not specified. 


TabLe No. III.—NvuMBer or Sc 


{EMES, CAPITAL TO BE EXPENDED, AMOUNT OF LIGHTING, &c. 






































| QPog Zoos hes ~ 3 
2 ef | #422 | 2828: 3 2 
= ee: eo te Erte = S 
= S23 Rees | Fens 5 Z 
~ ~ e a. e&se5 wet eas = 
Name or Compasy, &c. 2 “SBE © 8 & so e. = 
Z ¢ =8 Ss $2 2S ei Ss 
$ 2.20 4.25 e= 3 2 ¢ 
= 53 Ss Estes se c = = 
2 3632 5233 Seas BE; 2 3 
e See | eee fees < go 
1. , 3. 4 5 6 (7 8 
x 
1. Local authorities. . as ne “s a 23 1,529,000 1287 
2. Incandescent Electric Lighting Company .. 5 110,000 407 
3. Union Electric Lighting and Power Company 8 71,550 166 15,000 -20 
4. Provincial (Brush), &c., Company Re 10 49,875 93 99,205 1.99 
5. Metropolitan (Brush), &c., Company r 25 379,037 230 498,205 1.31 
6. South-Eastern (Brush), &c., Company i) 41,050 84 100,000 2.44 
7. Great Western Electric Light, &c., Company 2 40,000 370 125,000 3.10 

8. South Staffordshire Electric Lighting, &c., 

Company es: wi - ee mv 8 42,746 ” 80 0018 
9. Ferranti, Thompson, and Ince “se 1 100,000 1,852 1852 : 

10, Swan United Electric Light Company 4 160,000 2,963 741 450,750 2.82 
1. Edison Electric Light Company a 1 65,000 1,203 1203 200,000 3.07 
2. Lancashire and Yorkshire, &¢ , Company 2 95,000 1,759 830 | 

18. North-Eastern Electric Light, &c., Company 1 9,500 175 175 

14. Pilsen, Joel, &c., Company. as aa 3 60,000 1,111 370 197,350 3.28 

15. Brush Company of Scotland .. re : 4 a H oy es ee 150,000 

Total .. 106 2,752,758 6,111,730 50,975 | 8007 1,835,590 18.3118 








THE VIENNA ELEVATED RAILWAY. 
To THE Epiror oF ENGINEERING, 

Sir,—It has been freely circulated in the public press 
that the concession for this line is granted on the stipula- 
tion that all material shall be of Austrian manufacture. 

No doubt, however, the most important ‘‘ material” | 
required will be ‘‘# s. d..” and when the flaming adver- | 
tisements appear inviting English capitalists to subscribe 
their money to support ** Austrian manufactures,” I hope 
it will be remembered that one of the first elements of 
success in an undertaking of this description is that first- 
class workmanship and materials should be employed. | 
Failing this, I very much question whether any dividends | 
will ever be seen. Your obedient servant, | 

February 7, 1883, Loco, ENGINEER. 





| 
THEOLOGY AND ENGINEERING. 
To THE Epitor oF ENGINEERING. | 
Sir,—The ‘‘ Royal Indian Engineering College” at 
Cooper’s Hill, which is now simply an engineering school 
supported by public funds, requires a professor of physics. | 
The official memorandum on this subject states that this | 
sentleman ‘‘must be a Protestant,” and further that if | 
1e occupies quarters in the college ‘he will be expected 
to attend morning chapel and Sunday services with 
reasonable regularity, showing in this respect a good 
example to the students.” I believe boys go to Cooper's 
Hill to learn engineering and not theology, and in any 
case the making of a religious test of this kind in an in- 
stitution supported by public funds is such a gross violation 
of well-understood principles that I think it should not 
be passed over. I cannot suppose that the present Govern- 
ment have sanctioned or will sanction such a limitation. 
The Cooper’s Hill ‘College, in spite of the well-known 
excellence of some members of its teaching staff, has not 
been so extremely successful in tempting engineers 
Within its walls that it can afford thus gratuitously to 


import a ‘‘religious difficulty” into scientific and pro- 
fessional training, or to insult deliberately all the Catholic 
members of our profession in India as well at home. 
Incase it may be thought that I am a disappointed 
candidate I may add that I am neither a Catholic nora 
physicist myself, but simply 
AN ENGINEER. 


HORSEHAIR CURLING MACHINERY. 
To THE EpiTor oF ENGINEERING. 

Str,—Would you permit us to inquire, through the 
mediumship of your columns, who are makers of horse- 
hair picking and curling machinery. 

fours obediently, 
Lewis OLRICK AND Co. 
27, Leadenhall-street, London, E.C., February 1, 1883. 


INDIAN PUBLIC WORKS DEPARTMENT. 
To THE EprTor OF ENGINEERING. 
Srr,—A letter under the above heading signed ‘‘ Dowb” 
appears in ENGINEERING of September 22, 1882. That 
‘flagrant jobs” have been perpetrated in the administra- 














tion of the Department, no civil engineer who knows | 


anything of the matter will dispute; but the sentence in 
‘*Dowb’s” letter: ‘* When the reductions in the P.W.D. 
were made in 1879, civil engineers were with scant 
ceremony dismissed wholesale, their pensions being 


nominally graduated upon what appeared a liberal per- | 


centage of their salary,” inadvertently casts an undeserved 
slight upon a considerable number of the officers who 
retired. In 1879, the prospects of P.W.D. engineers 
were very disheartening, promotions were few and far 
between, and there appeared no chance of improvement. 
Under these circumstances many of the civil engineers 
on calm reflection came to the conclusion that the 
disadvantages inseparable from service in India, were not 
balanced by the salary and prospects it afforded. When 
therefore the notification offering terms to all who would 





retire voluntarily was issued, many civil engineers at 
once sent in their resignations. As the Government an- 
nounced that no promotion would be made to fill the 
places of those who retired, there appeared no hope of 
improvement in the prospects of those who elected to 
remain. It was not surprising that some civil engineers 
were so anxious to retire on the terms offered that they 
went personally to head-quarters to press the acceptance 
of their resignations. ‘* Dowb’s” statement that civil 
engineers were ‘‘ dismissed wholesale” should therefore 
have been qualified. Still I think he deserves the thanks 
of the civil engineers of the Department for his excellent 
' letter. Those who retired in 1879 have a cause for com- 
plaint which ‘“‘ Dowb” probably could not be expected to 
mention. Although the Government of India announced 
that promotion would not be affected by the retirements, 
in reality the proportionate number of promotions in the 
| year succeeding the retirements was most unusually high. 
Yours faithfully, 
H. G. McKryney, District Engineer. 
Campbelltown, New South Wales. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrIpp.LesproucH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 








| large attendance on ’Change at Middlesbrough, but the 


amount of business transacted was almost nil. Instead 
of improving since the new year the market has got 
weaker, and now No. 3 Cleveland pig is quoted 41s. 6d. 
per ton. Makers are more willing to sell, and they fully 
realise the fact that stocks have increased heavily, and 
that shipbuilding is not so active as it should be. 


The Make and Disposal of Pig Iron.—The Cleveland 
Tronmasters’ Association returns for January, show that 
of 164 blast furnaces, 121 are in operation. 


The Manufactured Ivon Trade.—The heavy increase in 
stocks has had a depressing influence on the market. 
Manufacturers say that the fall in raw materials is not 
yet sufficient to meet the necessities of some of the rolling 
mills which are working at a loss. At Middlesbrough the 
Tees Iron and Engine Works Company have-stopped 
their puddling furnaces rather than continue them in 
operation without being able to make a profit. Prices 
are lower. Ship-plates are quoted 6/. 7s. 6d. per ton, 
and angles 5/. 10s., less 24 per cent. at works. Bessemer 

, is dull at 52s. per ton net for Nos. 1, 2, and 3, f.o.b. west 
coast ports. 

The Steel Trade.—Within the past few days it has been 
| rumoured that Messrs. Bolckow, Vaughan, and Co., of 
| Middlesbrough, had taken the Erimus Works for the 

purpose of restarting them in steel making. This rumour 
is entirely without foundation. Messrs. Bolckow, 
Vaughan, and Co., continue very busy at their Eston 
Steel Works and are likely to be kept going for some 
time. Steel rails, however, are not in such urgent 
request and are now quoted 4/. 15s. per ton at the works. 


Shipbuilding and Engineering.—Both these branches of 
industry are brisk. On the Tyne there is to be another 
shipyard started to-morrow (Thursday). Messrs. R. Dixon 
land Co., of the Cleveland Dockyard, Middlesbrough, 
| will launch the sister ship to H.M.S. Dolphin, which 
was floated about two months ago. Messrs. Dixon, like 
their neighbours at Stockton, Hartlepool, on the Wear, 
and the Tyne, are exceedingly busy. All the marine 
engine builders are full of work. 

The Coal and Coke Trades.—The fuel trade is steady 
but prices are easy. 
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DOWSON’S GAS PRODUCER. 

WE annex illustrations of the latest form of gas pro- 
ducer designed by Mr. J. Emerson Dowson, of 3, Great 
Queen-street, Westminster, and especially adapted for 
supplying gas engines. 

The engines of this kind, made by Messrs. Crossley 
Brothers, of Manchester, are known to have a very 
high efficiency, and the fact that they are now being 
sold at the rate of over 2000 a year in this country 
alone is a practical proof that they are thought well 
of by power users. So great, in fact, has been the 
strain put on the resources of Messrs. Crossley 
Brothers that they have been obliged to build entirely 
new works ona large scale. The power required at 
these works will probably be 200 to 300 horse-power, | 
and Messrs. Crossley have decided not to employ steam | 
but to drive all their machinery and tools with gas | 
engines. Several preliminary trials were made with | 
the gas produced in the Dowson apparatus, and the | 
results were so satisfactory that it has been adopted 
for permanent work, and already nearly all the gas | 
producing plant for 150 horse-power has been laid | 
down. 

Anengine, indicating from 27 to 30 horse-power, has 
been working regularly with this cheap gas over two | 
months. During this time tests have been made to 
determine the actual fuel consumption, and the follow- 
ing are the results obtained : 

1. Time allowed to get generator fire in order for 
making good gas, 45 minutes. 

2. Fuel consumption per 1000 cubic feet passed into 
gasholder, 13.2 lb. 

3. Gas consuthption per indicated horse-power per 
hour, 109 cubic feet. 

4. Fuel consumption per indicated horse-power per 
hour, 1.4 Ib. 

These results confirm the tests made by Mr. D. K. 
Clark for the Committee of the Smoke Abatement 
Exhibition, with a 34 horse-power Otto engine worked 
with the cheap gas,. He gave the following : 

1, Gas consumption indicated horse-power per hour, 
110.3 cubic feet. 

2. Fuel consumption per indicated horse-power per 
hour, 1.4 lb, 

The engine now working with this gas at Messrs. 
Crossley’s new works is driving the foundry blower, 
which delivers an average of about 4000 cubic feet of 
air per minute, and a mercury gauge indicates with 
accuracy the steadiness of the driving. The fuel used 
in the gas generators is small-sized anthracite from 
South Wales, costing 3s. 3d. a ton in truck at the pit. 

It will be seen that the fuel consumption is remark- 
ably low, even with so small an engine as a 3} horse- 
power, as reported by Mr. D. K. Clark. The wages 
of the fireman for the gas generators are not more than 
for a set of steam boilers. It should also be men- 
tioned that the gas can be conveyed to any part of the 
works without condensation, that separate engines can 
be used for different lines of shafting, and that this not 
only effects a saving in the cost of shafting, but any 
department working overtime can have its engine 
supplied with gas from a single gas generator. 

The arrangement of the plant will be understood 
from the drawing, in which a a a are three producers, 
cylindrical iron chambers, lined with ganister, closed 
at the top, and provided with grate bars near the 
bottom, on which the anthracite, fed in from the 
hoppers at the top, is consumed. Steam is generated 
in a coil contained in the square furnace ¢c, and is led 
away by the steam pipe shown, provided with jets dis- 
charging into each producer, and drawing with this 
a considerable quantity of air. The gases generated 
are led off to the pump-gear c ¢ c, and then to the 
holder not shown in the drawing. From this holder 
the supply is delivered as required to the gas engines. 








ON THE ST. GOTHARD TUNNEL.* 
By Herr E. WENDELSTEIN, of Lucerne. 

THE present paper is intended to give a brief sketch of | 
the methods employed in constructing and working the | 
great tunnel piercing the chain of the Alps on the line of 
the St. Gothard Railway. A plan of the railway from | 
Fluelen to Biasca (comprising the whole passage over the 
main chain) is given in Fig. 1, and a section of the tunnel, 
with the overlying rocks, is given in Fig. 2. Of the 
approaches to the tunnel on either side, which possess 
many points of great interest, no account will be at- 
tempted in the present paper; but it is hoped that this | 
may be given in a future communication, which will also 
deal with the important questions of ventilation and 
temperature. The present paper will be concerned with 
matters of construction only. 

The subject may be conveniently divided as follows : 

1. General design. 4. Boring machines. 

2. Motive power. 5. Removal of spoil. 

3. Air-compressors. 3. Cost. 

1. General Design.—The tunnel forms a straight line in 
plan, Fig. 1, having a total length of 14,900 metres (about 
¥} miles) between the northern portal at Gischenen and 
the southern portal at Airolo. The former is at a height 
of 1109 metres above the sea (about 3640 ft.) and_ the 
latter of 1145 metres (about 3760 ft). From the northern 


_* Paper read before the Institution of Mechanical 
Engineers. 
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portal the line rises with a gradient of 0.5 per cent. (1 in 
200), to a point 7801 metres within the tunnel (about 4.9 
miles), and then falls towards the southern portal with a 


| gradient beginning at 0.05 per cent., then changing to 0.2 | 


per cent., and ending at 0.1 per cent. The trigono- 
metrical and other methods by which the centre line of 
the tunnel was originally fixed, and adhered to during 
construction, will not here be entered upon. 

It will be seen by Fig. 1 that the actual carriage pass 


|of the St. Gothard lies considerably to the west of the 


tunnel and at a much greater elevation, namely 2114 
metres (or about 6940 ft.) above the sea. 
proposed to carry the railway over the plain of Ander- 
matt, and for some distance further up the valley, and to 
pierce the main chain with a comparatively short tunnel 
not far from the pass. This tunnel could have been 
worked by means of shafts from above ; but it was found 
that this plan would not have resulted in any true 
economy. The proposal belongs in fact to the period 
when there were still many who doubted the practivability 
of constructing tunnels of such a length as9 miles. Even 
in 1859 M. Flachat, in his work, ‘* De la Traversée des 
Alpes,” advised the giving up of the work already begun 
at Mont Cenis, and the substitution of a shorter tunnel 
ata higher level. He even maintained that all the Swiss 
passes might be crossed by summit railways, at a height 
of, say, 2000 to 2100 metres above the sea (6500 ft. to 
7000 ft.). But the conditions of climate forbid any such 
attempt. The snow lies for three to four months of the year 
at a height of 2300 ft., for five to six months at a height of 
3300 ft., and foreight or nine monthsata height of 6000ft. to 
7000ft. Every winter it reaches at the level 2300ft. a depth 


It was at first | 


of over 3 ft. 3 at 3500 ft. adepth of 6 ft. ; at 4500 ft. (e.g. at 
Bardonnecchia on the Mont Cenis line) an average depth 
of 11 ft.; and at 5000 ft. a depth of about 13 ft. In 
addition, the well-known effect of snow-drifts has to be 
considered. At heights‘of 5000 ft. to 6000 ft. a storm will 
often drift the snow toa depth of 50 ft. or more. Such 
masses cannot be attacked by the snow-plough, and can 


| only be removed by hand labour ; which obviously could 
‘not be obtained to an extent sufficient to keep clear an 


ordinary railway, especially as such drifts may occur at any 
point, and snow-storms in such regions sometimes last fora 
week together. 

1 Agee : ; 

The covering in of the railways by galleries, as prac- 


| tised on the Pacific line across the Rocky Mountains, 


would not solve the difficulty ; both on account of the 


| much greater cost of construction in this case, and of the 


fact that the lifting of the trains to a higher level would 
largely and permanently increase the cost of haulage. In 
the case of the St. Gothard line, the only practical ques- 


| tion was whether it should be continued over the plain of 


Andermatt to Hospenthal, at a height of about 4800 ft. 
above the level of the sea. The tunnel would then have 
had a length of about 64 miles, say 3 miles less than its 
| length as made. But this shortening of the tunnel would 
| not have outweighed the disadvantages due to its higher 
|level, as indicated above. An intermediate position 
between Goéschenen and Hospenthal would not have 
shortened the tunnel by any serious amount. It cannot 
| be doubted, therefore, that the line actually chosen was 
| the best for the St. Gothard Railway, especially looking 
| to its great importance with regard to the traffic of 
‘Central Europe. For lines of less consequence and in 
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more southern latitudes, a higher level might of course be 
advantageous, 

The construction of the long tunnel having thus been 
decided on, and the actual trace laid out, a contract was 
entered into with Messrs. Favre and Co., of Geneva, for 
the completion of the work. In this contract it was 
provided that the tunnel should be completed within 
eight years. This time is much shorter than that oc- 
cupied in the case of the Mont Cenis Tunnel, but that 
was blasted by gunpowder instead of dynamite, and the 
boring machines had also been much improved in the 
interval. As a matter of fact, the time occupied was 


about 94 years of continuous labour day and night, the 


work having been commenced in the summer of 1872, and 
completed towards the end of 1881. 

It would have been possible to have sunk one shaft 
near Andermatt, at a distance of about 34 kilometres 
(2.2 miles) from the northern portal. This shaft would 
have been about 300 metres deep (say 1000 yards). It is 
obvious that little would have been gained by this step, 
and the contractor never entertained the proposal. 

The actual method of piercing the tunnel is shown by 


| the section, Fig. 3, and is known as the Belgian method. 


A heading A (in German, First-stol/en) was first driven at 
the top of the tunnel, 2.5 metres broad and 2.5 metres 


high (8.20 ft.). 


Side widenings B B were then made on | 


brickwork. A bottom cut (Soh/enschlitz) was then made 
in the floor, extending to the bottom of the tunnel, but 
lying almost wholly on one side of the centre line. This 
was made in two cuts C and D, and when this was com- 

| pleted, an abutment (Strosse) was still left on each side, 

| one of them much wider than the other. The narrower 
one was then cleared out and the side wall put in, but 
the wider was merely cleared away so far as to allow the 
laying of a single line of rails; the clearing away of the 
remainder, and the building of the second wall, being 
reserved for some later period when a double line should 
be made necessary by the increase of the traffic. This, 
however, was so large, from the period of opening, that 

| this second line is already being laid. A drain F is cut 
at the corner. 

The rocks passed through by the tunnel have been 
described as follows by the official geologist, Dr. Stapff, 
taking them in order from the north end : 

1. The ‘‘ Finsteraar horn Massiv,” A B, Fig. 2, which 
is granitic gneiss, very hard and compact, and extends 
for about one-seventh of the distance. 

2. The ‘‘ Ursern Mulle,” B C, which is gneiss, rich in 
mica, with intervening quartzose and greenish layers. 
There was some amount of water in this rock. 

3. The ‘‘Guthard Massif” of pure gneiss, C D, the 
beds intersecting the axis of the tunnel at a high angle, 
and occupying about one-half the total length. 

4. The ‘Tessin Mulde” D E, which is mica schist, 
occupying one-fifth of the length at the southern end. 
This rock varied much, and yielded a good deal of water. 

The whole of the rock lay in beds nearly at right angles 
to the axis of the tunnel, and was favourable both for 
boring and blasting ; except the granite, No. 1 above, and 


| a length of about 380 yards of serpentine, situated about 


5300 yards from the north entrance: these proved very 
hard. here was also, about 2800 yards from the north 


| entrance, a length of about 85 yards, F Fig. 2, where the 


| gneiss changed into a species of china clay. 
| known! during the making of the tunnel, as the “ 


This became 
pressure- 


| length” (Druck-partie), and gave great trouble by 


| first recognised. 


collapsing. 
Unfortunately the critical nature of this clay was not at 
It was worked by the Belgian method 


| described above; but in this compressible material it 
| would have been better to adopt the German system, 


running the first heading along the bottom and making 
good the walling on each side as the work proceeded. 
Instead of this the arch at the top was first put in, and 
this, having no proper abutment or cross-tie, gradually 
spread at the springings and let down the crown. The 
first repairs attempted were not sufficiently systematic, 
and the length continued to move and collapse. It was 
finally made secure by walling of great thickness, and 
capable of resisting the extraordinary pressure. 

2. Motive Power.—The motive power at both ends of the 
tunnel was furnished by the streams in the neighbourhood, 
but the conditions were by no means the same. At 
Airolo the only available source at first was the Tremola 
torrent, the supply of which in the depth of winter some- 
times fell to 200 cubic metres per second. To obtain 
sufficient power it was necessary to lead the water from a 
vertical height of 181 metres (594 ft.). Such a head, 
applied to quantities above 200 horse-power, is very rare, 
and occasions great practical difficulties. Besides the 
tendency to leakage in the pipes under such a pressure, 
the high speed of the issuing water, and consequently of 
the revolving turbines, forms a serious evil; since any 
want of adjustment or inferior workmanship causes great 
unsteadiness and consequent wear and tear. The water 
at such speeds has an extraordinary effect both on cast 
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and wrought iron, and m steel, riddlir 

a number of small holes, and rendering renewal necessary 
in afew months. This effect is supposed to be due to 
oxidation, stimulated by impact and by the air contained 
in the water. Subsequently, in 1874, a long channel was 
constructed from the Bedretta Thal, soas to open a second 
source of supply. At Gischenen the supply was taken 
from the Reuss with a head of 93 metres, and the mini- 
mum supply was from 1200 to 2000 cubic metres per 
second. he power thus obtained, amounting on the 
whole to 1500 horse-power at Giéschenen and 1120 horse- 
power at Airolo, was made to actuate turbines driving 
quick-acting air compressors. The speed of the com- 
pressors was 0.45 metre per second at Airolo, and 0.65 at 
Gischenen (88 ft. and 128 ft. per minute). 

At Airolothe turbines, originally three in number(Figs. 4 
and 5), weresupplied by Escher Wyssand Co., of Zurich, and 
are of the type called “‘ tangent wheels” with vertical shafts. 
The diameter is 1.20 metre (3.94 ft.), thickness of metal 
0.0277 metres (1.09in.), and speed 390 revolutions per 
minute, giving a tangential velocity at the outside of 24.5 
metres (80.38 ft.) per second. The water is passed through 
a distributor with guide blades, having five orifices, any 
of which can be closed by a curved slide valve. The dis- 
tributor and guide blade are of bronze, which in these 
cases lasts five or six times as long as iron or steel. Be- 
hind the distributor is a stop valve, composed of a princi- 
pal valve having a second and smaller one in the centre 
of it. This latter is opened first and closed last, and thus 
diminishes the shock occasioned by starting and stopping 
the water under such a high pressure. The pivot of the 
turbine rests on four dises of hard bronze and two of 
hardened steel, all polished. The surfaces in contact are 
one concave and the other convex. 

At Géschenen the turbines were on the Girard system, 
constructed by B. Roy and Co., of Vevey. These have 
horizontal axes, and receive the water on a portion only 
of their circumference. The water passes through a 
distributor with eight orifices, regulated by a circular 
valve placed inside the revolving crown. The speed is 
160 revolutions per minute, the outside diameter 2.4 
metres (7.87 ft.), and the number of vanes 80. There were 
originally three of these, using each 800 litres per second 
(66 gallons), and each giving a net power of 250 horse- 
nower. In 1876 two similar turbines were added, each 
5.05 metres outside diameter (16.56 ft.), using 480 litres 
(105.6 gallons) per second, with a head of 73 metres (239 ft.), 
and each giving a net power at the shaft of 325 horse- 
power, at 70 revolutions per minute. <A similar pair were 
fixed at the same time at Airolo. 

(To be continued.) 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig Iron Market.—The pig iron warrant 
market was very depressed last Thursday, holders being 
somewhat disheartened by the limited extent of the with- 
drawals from the warrant stores during several preceding 
days, the amount for four days being only 190 tons. 
Prices at one time were 2d. per ton further down, but 14d. 
of that was recovered by the close in the afternoon. 
Transactions were reported in the morning at from 
47s. 6d. to 47s. 5d. cash, and buyers were offering 47s. 5d. 
cash at the close, with sellers near. Business was done 
in the afternoon at 47s. 5d., 47s. 45d., and then back to 
47s. 6d. cash, the close being sellers at 47s. 6d. cash and 
47s. 9d. one month, and buyers near. Early on the follow- 
ing day it was reported that there had been 620 tons of 
pig iron withdrawn from the warrant stores, and in con- 
sequence the market was decidedly stronger, the day’s 
transactions closing with a recovery of 2d. per ton, 
although still 2d. under the closing quotations of the pre- 
ceding Friday. Business was done on forenoon Change at 
from 47s. 64d. up to47s. 8d. cash, and the close was buyers 
offering 47s. 7d. and 47s. 10}d. cash, and one month 
respectively, and sellers near. Transactions took place 
in the afternoon at 47s. 74d. and 47s, 8d. cash, and at the 
close buyers were offering 47s. 7$d. cash and 47s. 104d. 
one month, and sellers wanting 3d. per ton higher. Mon- 
day’s was rather easier and even dull, the alleged reason 
for the dulness being the fact that the Cleveland iron- 
masters’ stocks were greater than had been expected. 
The consequence was that the quotations receded about 
1d. per ton. Business was done during the forenoon at 
from 47s. 7d. to 47s. 8d. cash, also at 47s. 10d. to 47s. 11d. 
one month. There were sellers at the close wanting 
47s. 7d. cash and 47s. 10d. one month, and buyers near. 
In the afternoon some business was done at from 47s. 6d. 
to 47s. 7d. cash, buyers at the close offering 47s. 64d. cash 
and 47s. 94d. one month, and sellers asking $d. more per 
ton. The market was very flat and depressed yesterday, 
and prices declined 4d. per ton in the course of the day. 
There were transactions during the forenoon at from 
47s. 64d. down to 47s. 4d. cash, and at the close buyers 
were offering 47s. 4d. cash and 47s. 7d. one month, and 
sellers near. Business was done in the afternoon at from 
47s. 4d. down to 47s. 24d. cash, and at the close of the 
market there were sellers wanting 47s. 3d. cash and 
47s. 6d. one month, and buyers near. A still lower range 
of prices has been reached to-day, business being done 
during the forenoon at 47s. 24d., 47s. 34d., and 
then down to 47s. 1}d. cash, the close being buyers 
at 47s. 2d. cash and 47s. 5d. one month, and sellers 
near. The market was somewhat steadier in the 
afternoon, and business was reported done at 47s. 23d. 
and 47s. 3d. cash, and 47s. 64d. one month. The 
improving tendency which the market was showing 
towards the end of last week has been decidedly checked 
this week. Yesterday the lowest price was touched that 
has been recorded since the year began, and even lower 
rates were accepted to-day. The principal immediate 
cause of this decline in prices seems to have been the 
throwing of about 20,000 tons of warrants upon the 
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Outsiders still exhibit considerable indifference 
towards buying, and the operations in the market are, 
therefore, mainly confined to dealers. Some makers state 
that their iron is going away freely. While others report 
only a little demand. There is much uncertainty as to 
the immediate future. Much depends upon whether the 
manufacturers will now come forward with orders, or if 
their arrangements are such as will admit of them waitin; 
some time longer in the hope of quotations declining stil 
further. The Continental buyers continue to hold off, as 
they seem to be anticipating that they will yet be able to 
purchase special brands at still lower prices. For America 
there is very little inquiry, the reports being quite dis- 
couraging. At the moment there is no change to report 
in the demand from local consumers. Shipping iron is 

uiet, with only a moderate amount of business doing. 
There does not seem to be much business in progress in 
the hematite pig iron department, the demand being very 
quiet, Nos. 1, 2, and 3 being offered by holders at 51s. 6d. 

ver ton for the usual proportions of the three numbers. 

he number of blast furnaces in actual operation has in- 
creased to 110 (two having been re-lighted at Calder Iron 
Works and one at the Eglinton Iron Works), as compared 
with 106 at this time last year. The shipments for last 
week amounted to 8894 tons, or 3467 tons under those of 
the same week last year. Up till yesterday the stock of 
pig ironin the public warrant stores stood at 598,946 tons, 
as against 601,386 tons last week. Yesterday's decrease 
was 995 tons. 

The Engineering Trades.—Almost every branch of the 
engineering industries is characterised by a great degree of 
activity. Orders are being backed very freely, and all the 
leading firms of engineers, founders, boiler makers, tube 
makers, &c., have an abundance of work on hand. Large 
quantities of machinery of almost every description are 
being shipped from the Clyde from week to week, and 
the output to meet home and foreign orders is very great. 
The shipments from the Clyde reported last week in- 
cluded 30,2007. worth of iron and steel manufacturers, in 
addition to machinery, sewing machines, &c. 

Clyde Shipbuilding Trade—Launches in January.— 
The amount of new shipping launched from the Clyde 
shipbuilding yards last month did not come up to that of 
the corresponding month of last year; still it exceeded 
the monthly average. There were eight vessels launched, 
of a total of 17,940 tons, as against sixteen vessels of an 
aggregate of 23,600 tons in Jannary, 1882; twelve 
vessels of an aggregate of 9590 tons in January, 1881; 
and fourteen vessels of an aggregate of 12,060 tons 
in January, 1880. Three of the vessels put into the water 
last month were the Hawarden Castle, 4300 tons, and 
4000 indicated horse-power, for the Castle Line of Cape 
Steamers; the Tartar, 4300 tons, for the Union Com- 
pany’s Line of mail steamers to the Cape, and the Pro- 
cida, 3600 tons, for Messrs. Sloman and Co.’s Hamburgh 
and Australian service. Two sailing vessels, 1840 tons 
and 1400 tons, respectively, were included in the month's 
launches. 

Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of the Graduates’ Section of this 
Institution was held last night. Mr. James Rowan, pre- 
sident, in the chair. A paper on ‘‘ Fog Signalling as ap- 
plied to Lighthouses,” was read by Mr. George H. Slight, 
Junr., late of the Trinity Board Engineer’s Department. 
It was of very great interest, and gave rise to a vigorous 
and well-sustamned discussion, several of the speakers 
having a good deal of acquaintance with the subject. 


NOTES FROM THE SOUTH-WEST. 

Bristol Docks.—The promoters of the scheme for the 
docks amalgamation have advanced their Bill another 
stage by passing the requirements of the Standing Orders 
of the House of Commons. Itis hoped that before the 
time of appealing to a parliamentary committee arrives 
an amicable arrangement may be come to by all the par- 
tiesconcerned. A working agreement, which it will be 
recollected was brought about principally by the inter- 
vention of the mayor, continues until the middle of the 
summer ; and it is quite possible that before the expira- 
tion of that time a permanent arrangement may be 
arrived at. 


The Forest of Dean.—The house-coal trade continues 
depressed, and collieries have for some time past not 
exceeded an average of four days per week. Prices are 
less firm for crude iron, and the orders on hand do not 
permit of increased activity during the current month. 
Manufactured iron has been steady. The tin-plate trade 
has not improved. 


The Avon.—On Wednesday evening a meeting was held 
at Bedminster, when Captain Richards, R.N., submitted 
plans for the improvement of the Avon. Captain Richards, 
in the course of a lecture, dealt with the reports and sug- 
gestions made respecting the Avon during many years 
past by eminent engineers and others. If it were dockised 
he believed its salubrity would be questionable. Then, if 
the water were kept at a high level, a difficulty would 
be experienced in carrying off the flood water ; but should 
it be kept at a low level large ships would take the ground. 
Further, if a breakdown occurred in the work of dockising, 
the shipping of Bristol wouid be paralysed. There were 
a few objections to dockisations. If he were to choose 
between the sinking of the bed of the river and dockising 
it, he should prefer the former. He advocated the river 
being straightened and the bed deepened. 

Taff Vale Railway.—This highly prosperous concern has 
again announced a dividend and bonus at the rate of 17 
percent. per annum. 

Newport.—Business has been rather quieter, but never- 
theless things remain active. Coal producers are well 
sold ahead. Prices continue firm. A few further lots of 








_ [Fe. 9, _ 


iron, &c., have been got away as follows: To Madras, 
1800 tons ; Algoa Bay, 830 tons; Rio de Janeiro, 508 tons, 
Last week’s clearances comprised 39,324 tons of coal, 
From Bilbao iron ore was received to the extent of 11,334 
tons, and from other places to the extent of 3320 tons. 


New Works on the Great Western.—A_ vote of the 
proprietors of the Great Western Railway is asked for 
the following expenditure; 500 goods wagons, 35,000/. ; 
machinery for locomotive and carriage works, 35,000/. ; 
doubling the Wilts, Somerset, and Weymouth, and Berks 
and Hants extension railways on account, 50,000/. ; Exe 
Valley Railway and Bolham deviation, 7500/.; Weston 
loop line, 15,000/. ; sidings and works at sundry stations, 
45,000/. ; total, 157,500/. 

The Bristol and South Wales Railway Wagon Company, 
Limited.—The forty-fourth half-yearly meeting of this 
company was held at Bristol on Friday, under the presi- 
dency of Colonel Savile. The report stated that the dis- 
posable balance of the revenue account amounted to 
8752/. 9s. 5d. out of which the directors recommended 
a dividend at the rate of 10 per cent. per annum, 
together with a bonus at the rate of one per cent. 
per annum, and that 1000/. be placed to the credit 
of the Contingent Funds account, leaving a balance 
of 492/. 9s. 5d. to be carried to the current  half- 
year’s account. The rolling stock of the company consisted 
of 9967 wagons and carriages, and one locomotive. The 
chairman said the report was of such a satisfactory nature 
that he thought he need hardly do more than thank the 
shareholders for their attendance. He was happy to say 
that they were reverting to the time when they paid 
bonuses. The report was adopted and the dividend and 
bonus were declared, 

SWING BRIDGE AT HAMBURG. 

WE give this week another two-page engraving of the 
swing bridge at the Niederbaum Dock, Hamburg, a work 
of which we give some particulars on page 59 ante. We 
postpone any further description until the appearance of 
various detail views, which we shall publish in an early 
number, 


THE INSTITUTION OF CiviIL ENGINEERS.—At the meet- 
ing on Tuesday, the 6th of February, Mr. Brunlees, 
F.R.S.E., President, in the Chair, it was announced that 
the Council had recently transferred Joseph Bourne, 
Clement Dunscombe, John Ward Girdlestone, and 
Charles Horsley to the class of members; and had ad- 
mitted Henry Charles Clifford, Arthur Mansford Dalton, 
Richard Bacon Eggar, William Fairley Philip Joseph 
Holloway, William John Jakeman, Dawson Kitchingman, 
William James Layton, Charles Tallent Spencer, Rennie 
Charles Augustus Twyford, Henry Seddon Wildeblood, 
and Walter Gunnell Wood as students of the Institution. 
At the monthly ballot, Baboo Khetter Nauth Chatterjee, 
Pow. Ds, India ; Charles Style Cochrane, Trinidad . 
Francis Roubiliac Condor, Guildford; William McDougall 
Courtney, Dublin; John Middlemiss Luff, late P.W.D., 
India; Daniel Francis Martin, P.W.D., India; James 
Otway, B.A., Waterford, and Henry Wansborough 
Stevens, P.W.D., India, were elected Members ; George 
Thomas Allen, Cairo; Alexander Barker Bassett, Car- 
diff ; Hugh William Stonehewer Bird, Great Western of 
Brazil Railway, Pernambuco; Edward Herbert Black- 
burn, Stud. Inst. C.E., Westminster; George Frederick 
Blackmore, Stud. Inst. C.E., Westminster; Palmer 
Augustus Bourke, Westminster; John Buchan, Plymouth; 
Jean Louis Napoleon Coste, Stud. Inst. C.E., West- 
minster; Joseph Prendergast Coy, Stud. Inst. C.E., 
P.W.D., India; ° George Edward Wilson Cruttwell, 
Westminster ; John Arthur Dockray, Stud. Inst. C.E., 
L. and N. W. Railway, Kenilworth; John Thomas 
Eayrs, Borough Engineer, West Bromwich; Angelo 
Emanuel Edwards, Charing Cross; Richard Harris, 
Regent’s Park; Thomas Musgrave Heaphy, Lombard- 
street ; Horace Hey, Manchester; a Hill-Day, Stud. 
Inst. C.E., Leamington; Arthur Holt, borough surveyor, 
Lewes ; Percy William Monckton Holt, Stud. Inst. C.E., 
Dunedin, New Zealand; Charles Cressy Horsley, Stud. 
Inst. CE., Canonbury; Harry Howell, Blackburn; 
Andrew Johnston, jun., G. E. Railway, Ipswich ; the 
Hon. Cecil Johnstone, Wes‘minster; Henry Miller, 
East Hartlepool: Hugh Mitchell, Ceylon Government 
Railway; John Storan Moloney, Blackburn; Edmund 
Legh Morris, New River Water Works Company ; John 
Murray, Gas Works, Rio de Janeiro; Oliver Stainton 
Pilkington, Stud. Inst. C.E.. Liverpool ; Mervyn James 
Butler Pratt, M.A., Stud. Inst. C.E., Drumsna; Lance- 
lot George Prickett, Stud. Inst. C.E., P.W.D., India ; 
Herbert Gurney Sheppard, Westbourne Terrace ; Mau- 
rice Solomon, Westminster ; Thomas Stewart, Stud. Inst. 
C.E., Cape Town ; Charles Stronge, Stud. Inst. C.E., 
Telegraph Department, General Post Office ; Alfred 
Weeks CCAM Stud. Inst. C.E., Westminster; Cecil 
Taylor, P.W.D., India ; John Augustus Thompson, Stud. 
Inst. C.E., London Street ; John Alexander Low Wad- 
dell, University, Tokio, Japan ; Theodore Charles Trou- 
bridge Walrond, Stud. Inst. C.E., West Kensington ; 
Henry Dean Walsh, B.A., East Maitland, New South 
Wales; George Robert Welby Wheeler, District 
Board of Works, Westminster ; Joseph Edward 
Willcox, Stud. Inst. C.E., Bath; and Arthur Pres- 
cott Wood, Bootham, York, Associate Members; and 
William Heron Coombs, Lieut. R.N., Marine Survey 
Department, India; Henry Dacres Olivier, Lieut. R.E., 
P.W.D., India; and George Robinson, Retired Com- 
mander, R'N., St. John’s , Newfoundland, Associates. 
The register of the Institution now contains the names 
of 1338 Members, 1641 Associate Members, 529 Asso- 
ciates, and 20 Honorary Members, while the number of 
Students attached is 758, making in the aggregate 4286 of 
all classes, 
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~ AGENTS FOR “ ENGINEERING.” P 


BeLaium: P. Bailly, 12, Rue du Parchemin, Brussels. 
BERLIN: Messrs. A. Asher and Co., 5, Unter den Linden. 
CaucuTra: G. C. Hay and Co, 
Epinsureu : John Menzies and Co., 12, Hanover-street. 
Wranck: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 
Banque, Paris; M. Em. Terquem, 15, Boulevard St. Martin, Paris. 
Guascow: William Love. 
Leipzig: Alphons Dirr. 
F. A Brockaus. 
LiverPoot: Mrs. Taylor, Landing Stage. 
MANcuEsteR : John Heywood, 143, Deansgate. 
OsteEND: Kirkland and Cope. 
RorrerpaM : H, A. Kramers and Son. 
Unitrep States: John Wiley’s Sons, 15, Astor Place, New York. 
VIENNA : Lehmann and Wenzel, Kiirntnerstrasse. 


Advertisements intended for insertion in the current week's 
issue must be delivered not later than 6 P.M. on Thursday. The 
charge for advertisements is three shillings for the first four lines 
or under, and eightpence for each additional Jine. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 

SUBSCRIPTIONS, HOME AND FOREIGN. 
The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 11. 9s. 2d. per annum. 
If credit be taken, the charge is 2s. 6d. extra, the subscriptions 
veing payable in advance. There being two double numbers pub- 
lished each year, the amount of the annual subscriptions should be 
reckoned as Fifty-four numbers, with postage accordingly. 
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HARBOURS OF REFUGE ON THE 
EAST COAST. 
THe supporters of a grand national harbour of 
refuge at Filey certainly deserve credit for the way 
they stand to their guns, The Royal Commission 
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of 1858-59 did all it could for them, but the Govern- 
ment of the day ignored that part of the recom- 
mendations of the Commissioners; since then 
governments of both shades of politics have fre- 
quently decided against them, but still the believers 
in Filey stand boldly in the front waiting to find a 
weak point in the enemy’s ranks. There is a say- 
ing to the effect that ‘‘ everything comes to him 
who waits,” and it looks at present as if this proverb 
were going to be true in the case of Filey. Favoured 
by the attitude adopted by the Public Works Loan 
Commissioners, who are gradually allowing the 
Act of 1861 to become a dead letter, Filey has been 
steadily improving its position until now the 
report of the Convict Labour Committee makes it 
look as though the long-talked of national harbour 
were actually going to become a concrete fact. 
That it will do so unless time is allowed for con- 
sideration appears tolerably certain, and it is to 
plead for a fair trial into the merits of the case 
that we now take up our pen. 

The facts on which the case for Filey is now 
based may be roughly subdivided into two classes, 
those which influenced the Commission of 1859 
and those brought before the Convict Labour 
Committee last year. Indeed, the claim now is, 
that both these courts of inquiry have selected 
Filey as the best site on the east coast. 

Now, as regards the Royal Commission, this is 
not true without qualification. That body (of 
whom we understand Captain, now Admiral, Sul- 
livan and Sir John Coode are the only surviving 
representatives) did not report in favour of Filey 
before all other places. It made a distinction 
between harbours required to save lives and those 
required to save ships, calling the former ‘‘ life ”— 
the latter ‘‘ refuge” harbours. It named the Tyne 
and Hartlepool as the most suitable sites for life 
harbours—Filey was the only place named under 
the latter category. The two former harbours were 
estimated to cost 1,000,000/. each, and the latter 
800,000/., but the two northern ports were only to 
have grants in aid, while Filey was proposed to be 
constructed entirely at the country’s expense. 
Thanks to the enterprise of the Tyne ports, the 
piers there are already far on towards completion, 
but Hartlepool has made but little progress towards 
the object aimed at. Neither place received the 
grant in aid, although the Tyne at any rate has far 
more than fulfilled its part of the conditions sug- 
gested by the Commissioners. Hartlepool pre- 





sumably has not been able or willing to spend over 
the harbour of refuge the half million required by 
them, but it has spent a considerable sum, and has | 
received no corre esponding grant from Goverment. 

We may remark here, by the way, that the dis- 
tinction drawn by the Commission between “life” 
and “refuge” harbours is absurd, but that if any 
weight is to be attached to it, it must be due to the 
fact that the life department requires more special 
attention, and consequently should receive the first 
aid from the country. The Commission admitted 
the ‘‘special attention,” but omitted to carry the 
matter to the legitimate and logical conclusion, and 
state that a large harbour was required in Tees Bay 
more than at Filey. The fact of the matter appears 
to be, and most people would admit it after reading 
the evidence (a pretty heavy task), that the Com- 
mission wanted very much to plump for Sir John 
(then Mr.) Coode’s plan for a grand national har- 
bour of refuge at Filey, but the evi 
tical evidence—was against it ; that is to say, out of 
about 130 nautical men examined at the north-east 
ports, from and to whence sail the great majority of 
the vessels which could avail themselves of Filey 
Harbour, 46 were against a single large harbour 
anywhere, they wished to see the existing ports 
improved ; 31 voted for a large harbour in the Tees 
bay, and 27 in favour of Filey. 

Thus wesee that it cannot be said that the 1859 Com- 
mission selected Filey as the best site for a harbour 
of refuge—using the term as it is now-a-days 
accepted, refuge for life and vessel—and also 
that the evidence would not have justified the Com- 
mission in so selecting Filey. We must, hewever, 
go considerably further than this, and say that even 
if in 1859 a perfectly qualified tribunal with no 
particularly preconceived opinions, and in strict 
accordance with the evidence, had selected Filey 
and Filey only, it would be perfectly absurd 
to adopt such a decision as conclusive at the 
present date. At that time the opinion prevailed 
that ‘‘ bar” harbours could not be materially im- 
proved, that the bar at any rate could not be got rid 
of, and this was one main reason why scant Justice 








was se to existing ports, nearly all of which are at 
the mouths of rivers and were then bar harbours. 
Indeed it appears to have been only the strong 
evidence given by perhapsthe most eminent harbour 
engineer “of his day, Mr. Walker, which induced 
the Commissioners to allow the Tyne a place in 
their list of selected harbours. Again, there 
was at that time a very strong prejudice against 
‘¢ shifting sands,” that where such sands existed 
they would continue to shift even if large works 
were constructed inside, outside, or over them. 
Probably it was this belief combined with that 
as to the general impracticability of removing 
bars which caused the Commissioners to ignore 
altogether the claims of the River Tees, and partially 
the reason for their being so half-hearted in favour 
of Hartlepool. So common was this ‘‘ shifting sand” 
notion that it may almost be said there were only 
three witnesses who attempted to combat it, notably 
Mr. Fowler, the engineer to the Tees Conservancy. 
Aided by his employers the Tees Conservancy, and 
without any Government grant, that gentleman has 
now practically proved that shifting ‘sands are not 
things for an engineer to be afraid of, and moreover 
heisalsoin a fair w ay toprove that bars will disappear 
in deep water if properly treated. The ‘‘ bar” 
question has however been entirely disposed of by 
the Tyne. As the case stood at the time the Com- 
mission could hardly have been blamed if they 
had decided against the Tyne altogether; the 
evidence was strongly in favour of the assertion 
made by a naval witness of admitted experience 
that ‘‘it is clear that a bar is a condition of the 
existence of the outlet of a river which works can 
never remove and can barely modify.” For once 
in a way, however, the testimony of an eminent 
man led the Commissioners in the right direction, 
and they reported that the Tyne should be allowed 
250,000l. if the river found the other 750,000/., in 
addition toa further sum of 200,000/. probably re- 
quired for inside works—not much assistance after 
all. Little as it was, however, the Tyne did not get 
it because as already stated no government has sup- 
ported the views of the Commissioners with regard 
to grants, but nevertheless the Tyne ports have by 
their own efforts and that of their engmeers, proved 
that Mr. Walker rather under than over-estimated 
the effect of his piers on the bar. This has been 
done at an expenditure far exceeding the original 
estimates, the sum spent on the piers being already 
considerably more than the million a‘lowed, and 
they are not yet finished, but this fact may be 
looked upon as reflecting still greater credit on the 
local authorities for their pluck and perseverance.* 
There can be no doubt that the chief argument in 
favour of a harbour of refuge at Filey was and is 
that numbers of vessels—sailing vessels, of course— 
which cannot weather Flamborough Head in gales to 
the south of east are often wrecked because there is 
no harbour under their lee to which they can run. 
The wreck chart shows several wrecks annually 
near Filey, several more near Whitby, a crowd at 
the Tees, and smaller numbers near the Wear and 
the Tyne. Of those at the coal ports, of course the 
bulk are light vessels running home, or laden ships 
put lack when only a short way out; a few, cer- 
tainly, of those in the Tees Bay may have run there 
because they could not weather Flamborough Head, 
but probably very few. At any rate, the limits 
within which Filey Harbour would be of use cannot 
be said to extend beyond Hartlepool, and when the 
Tees piers are completed to the full extent it is 
most probable that the utility of Filey would not 
be felt farther north than Whitby, except for war 
ships and vessels of the very largest class. On the 
other side, practically none of the wrecks south 
of Flamborough should be counted within the 
influence of Filey, because nearly all of them occur 
under complimentary circumstances to those on the 
north side, they represent vessels unable to get round 
the head in gales to the north of east. No doubt, in 
exceptional circumstances, such as that of the gale 
of October, 1880, vessels have been wrecked at 
Bridlington and the Humber, which might have 
sought refuge in Filey had there been a harbour 
there, but as it is evident they could have made the 
Humber had it possessed a good entrance; the chief 





_* At the end of 1879, the sum spent towards making the 
Tyne a harbour of refuge were as follows : 
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Improve nent of river (chiefly dredg- 
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lesson indicated by this gale seems to be that a har- 
bour of refuge is required at the Humber. The Filey 
promoters, or at any rate Sir John Coode, submitted 
to the Convict Labour Committee a chart showing 
the wrecks within a radius of 60 miles from Filey. 
There are very nearly as many wrecks to the south 
of the Head as to the north, and surely that sort of 
evidence counts as much in favour of a harbour of 
refuge on the one side as the other? In 1858 the 
laden ships going south were the class of vessels 
which required a refuge when they could not get 
round the Head; if they are in danger of being 
wrecked at the Spurn, how are they to avail them- 
selves of Filey ? 

There is another point which ought to have the | 
very fullest and most careful consideration before 
any national refuge harbour is constructed on the 
east coast for the purpose of sheltering trading | 
vessels, and it is this: is it not very probable that | 
within a very few years after the completion of 
such a harbour the trade will be entirely carried on 
by steamships which, if they require refuge at all, 
will not require it at the same place or for the 
same reasons! In 1860 the proportion of British 
owned sailing vessels to steamers was as twenty | 
to one; and allowing that a steamer makes four | 
voyages to one of a sailing vessel (a moderate allow- 
ance for the east coast trade where the steamers are 
often only a few hours in port between passages), 
there must have been then about five sailing vessels 
at sea to every steamer, and 2} sailing tons to each 
steam ton. 





Now, in 1882, calculating in the same 
way, there are more steamers at sea than sailing 
vessels, and 3} steam tons to every sailing ton ; and 
the difference must be even greater than this among 
the trading vessels passing Flamborough. During 
the last five years the net decrease in British owned 
sailing craft was 2199, the figures being, in 1878, 
16,837, and, in 1882, 14,649, average annual de- 
crease 439. In 1881 the decrease was 589, but in 
1882 it fell to 441, chiefly because of a larger increase 
than usual in iron vessels added to the register. | 
These figures are those for the United Kingdom, | 
and do not by any means represent the proportions | 
for east coast traders, for two very simple reasons : | 
the iron sailers, which are on the increase, are only | 
used for long voyages, and the great majority of | 
them sail from London and the west coast ports ; | 
and because the figures include a large number of | 
vessels employed in the fishing industry, and these | 
are also on the increase. What the actual decrease | 
in east coast sailing traders is we are not prepared | 
to say at present, but it must be largely in excess 
of the number of wrecks, because vessels are con- 
tinually being condemned by the Board of Trade. 
And, moreover, the annual deductions of these 
craft from the registers must increase, and pro- 
bably at more than arithmetical ratio, because no 
new vessels, practically, are being built, and con- 
sequently the average age is increasing ; and then, 
again, it is highly probable the Board of Trade rules | 
will be made more stringent for these old vessels. 
This at any rate is what should follow some recently 
proved cases of sending out unseaworthy vessels. 

Where the ‘‘ large fleets” of vessels are to come 
from which are to use Filey we cannot make out. 
The facts and figures already quoted indicate pretty 
strongly that practically no wooden trading vessels 
will be left on the coast by the time this grand har- 
bour is completed, or at any rate within a few years 
thereafter ; steamers do not want it, and the few 
new class iron sailing ships hailing from ports north 
of Flamborough will not coast so near the Head 
as to get pounded in Filey Bay. The fact of the 
matter is that the splendid harbour proposed would 
ultimately, if not at once, be devoted to the fishing 
boats of the district, a large fleet of yachts in the 
summer, with an occasional war ship or two, and a 
steam trader with a broken propeller waiting till a| 
new one with a gang of men was sent to her, 
because the job was rather heavy for the Filey 
blacksmith. We admit all that can be said about 
the importance of the fishing industry. Harbours are 
wanted all up and down the coast for our fishermen, 
but surely they do not want us to make a pier in 6) 
fathoms at low water and to cost a million and a| 
quarter? What would suit their case far better | 
would be to distribute the sum over several existing | 
fishing stations, making harbours with a depth of | 
say 12 ft. or 15 ft. at low water. 

Next, about theconvictlabour business. Wearetold | 
we must provide work for our jail birds and making | 
piers is found to be as economical and beneficial as | 
anything else. 
decided to employ convicts at Dover Harbour, and | 











Well, so be it, the Government have | © 


probably this will keep most of them employed for 
some tune. But if not why should not their 
services be offered to ports who are constructing, or 
wish to construct, pier works ; that is to say, let the 
country merely provide the labour, the locality 
finding the materials. At any rate, if another 
national harbour is needed it has not been proved 
that Filey is the spot. Filey was not selected by 
this Committee on Convict Labour ; it was named 
by them, but they were not appointed with a view 
to selecting sites for harbours ; and so far as we can 
see they did not pretend to do so; indeed, we do 
not suppose that a single member of this committee 
would say he could judge between the relative merits 
of a lot of places on the east coast, most of which he 
never saw. This Committee does not seem to have 
published all the evidence it took, and, therefore, 
we cannot speak with certainty, but we understand 
it only heard two engineers on the subject of sites 
for harbours, Mr. Druce, engineer to Dover 
Harbour, and Sir John Coode, now or lately con- 
sulting engineer to the harbours of Filey and Peter- 
head. The places named by the Committee were 
Dover, Filey, and Peterhead. Some people may see 
some ‘‘selection” about this, we do not. As to Dover 
we have nothing to say, there are several points in its 
favour, and above all it is in progress under 
Government, and that alone was a very powerful 
reason why the authorities should do as they have 
done and decide on sending the convicts there ; we 
may, however, remark that it will be a very ex- 
pensive harbour for its size. As to the other two 
sites we have to offer the strongest objections to 
their being selected without further inquiry. We 
have pointed out that the Government of the day 
and every succeeding Government has refused to 
countenance the national scheme for Filey ; we 
have shown that the case against the scheme is 
immensely stronger now than in 1859, and that the 
circumstances are entirely altered. The increase 
of steam in proportion to sailing and the probable 
early extinction of sailing craft for the east coast 
trade ; the improvement in engineering knowledge, 
especially with regard to ‘* bars” and ‘shifting 
sands ;” the fact that in 1858 the weight of evidence 
went to prove, first that assistance should first be 
given to existing ports and second that the Tees 
Bay, with all its drawbacks, was even then a better 
site than Filey for a large harbour, afford the 
strongest proof that it will be a gross mistake if 
national harbours at Filey or Peterhead are com- 
menced without a full and proper inquiry. 

If without inquiry any selection is to be made it 
should, as we have demonstrated, be in Tees Bay, 
but the whole circumstances are so changed and so 
much more is known now-a-days about this subject 
that the cost of a new investigation would be money 
well spent. 

Space has not allowed us to enter at present into 
the Scottish part of the question, but we may do so 
on a future opportunity, meanwhile we may remark 
that the case for a new inquiry before any site is 
selected is equally strong for North Britain as for 
England. 








THE TELEPHONE CASE. 

THE important case of The United Telephone 
Company v. Harrison, Cox-Walker, and Co., to the 
course of which we recently referred, has now 
reached a further, though not necessarily final 
stage. It will be remembered that the action was 
brought originally for the infringement of the Bell 
and Edison patents respectively, both of which are 
vested in the United Telephone Company. The 
result of the trial before Mr. Justice Fry* was a 
judgment for the plaintiffs in reference to the Bell 
patent, and upon the Edison patent a judgment for 
the defendants, on the ground that the invention of 
the phonograph, which was included in Edison’s 
final specification, had not been adverted to in the 
provisional specification. The defendants appealed 
from the judgment on the Bell patent and the 
plaintiffs from that on the Edison patent, but as 
upon the latter patent every point except that re- 
ferred to above was given in favour of the plaintiffs, 
they subsequently resolved to disclaim the phono- 
graph, thus making good their patent for the 
future and to drop their appeal. The appeal of the 
defendants has therefore come on to be heard 
alone, and has now been disposed of, by being dis- 
missed with costs, after a hearing lasting nine days. 
Upon the appeal, Messrs. Aston, Q.C., Webster, 
Q.C., and Moulton were counsel for the plaintifis, 





and Messrs. Hemming, Q.C., and Goodeve for the 
defendants. 

The principal points urged by the defendants 
in support of their appeal had reference to the 
questions of anticipation and defective specification. 
The chief anticipation alleged was the exhibition at 
the Glasgow meeting of the British Association in 
September, 1876, of the original Bell receiver and 
transmitter, brought over in that year from Phila- 
delphia by Sir W. Thomson, to whom they were 
presented by the inventor himself. It seems pro- 
bable that at this time Bell regarded his invention 
rather as purely scientific than of great practical 
importance, and that his anxiety to obtain priority 
as a discoverer in a field where so many experi- 
menters were engaged, led him to take that oppor- 
tunity of publishing his invention to the world 
without regard to commercial considerations. At 
all events the instrument was exhibited at Glasgow, 
announced to the world by Sir W. Thomson as 
one of the most wonderful discoveries of the age, 
and its modus operandi was explained, though Sir 
W. Thomson tells us he had tried to make it work 
practically and failed. A considerable amount of 
discussion has been raised in Court as to whether 
the transinitter was shown at Glasgow with the 
‘lid tilted,” but it seems pretty clear that this was 
the case. In fact, this seems to have been the 
general impression that the instrument gave, and 
the ‘‘tilt” is clearly shown in our illustration of 
the instrument published soon after the Glasgow 
meeting.* Although the attempts to make the 
instrument speak failed at the time, it has since 
been demonstrated by experiments made in the 
Court of Appeal that this was due to the trans- 
mitter, and that with a good transmitter the 
original receiver will work with the ‘‘ lid” either 
up or down. Hence the receiver, as a receiver, 
was a practical working instrument, though it was 
not in fact practically worked. At the trial this 
result did not appear, and Mr. Justice Fry held 
that the exhibition of this instrument at Glasgow 
added nothing to the stock of public knowledge, 
and was not in law a publication of the invention. 

The judgment of the Court of Appeal on this 
point, whilst in the result the same, is in detail 
ditferent, and has proceeded on other lines. It 
having been shown that the receiver, as such, was 
a working instrument which could be copied and 
worked with a good transmitter, it has been held 
that the publication thereof was in law complete, 
and that no subsequent patent for the instrument 
could be good, consequently the validity of the 
Bell's patent rests only upon the differences which 
exist between the instrument as patented and as 
shown at Glasgow, and these, small as they appear, 
have been held to be sufticient. The only sub- 
stantial difference seems to be that in the patented 
receiver the ‘‘ lid” or tympan is secured to a wooden 
frame round its edge, and is fixed in position rela- 
tively to the magnet, and this difference seems to 
rest only upon the fact that the ‘‘ lid” of the Glasgow 
receiver was ‘‘ tilted.” 

The original specitication of the patent claimed 
generally the combination of magnet and tympan 
for telephonic purposes, and would clearly lave 
included the Glasgow receiver. The specification 
as amended by disclaimer claimed only the combi- 
nation as described, thus excluding the Glasgow 
receiver, but excluding at the same time everything 
but the form shown in the specification, thus run- 
ing the risk, that any form not quite the same as 
the patented form would not be within the scope of 
the patent and would not be an infringement. In 
the course of the argument the Court indicated its 
opinion that nothing but an almost identical 
receiver would infringe, but it was held that the 
defendant's receivers are practically identical and 
are therefore infringements. It will be seen, how- 
ever, that the field is open, more or less, for other 
inventors, since what the patent must now be 
taken to cover is not a principle, but a form of 
application of a principle, a vast difference, well 
illustrated by a comparison of this*case with that 
of Otto v. Linford.+ 

Of the anticipation of the Bell patent by the 
Reis telephone we need say but little, as the Reis 
instrument never appears to have been used except 
for an intermittent, as distinguished from an 
undulatory current. 

In the Court below, the plaintiff's case, as to the 
difference between the patented receiver and the 
alleged anticipations, was chiefly grounded upon 





* Reported in ENGINEERING of May 26, 1882 (vol. 
XXxiii., page 532), 
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the nature of the vibrations said to take place in 
the patented instrument. It was urged that in the 
latter the vibrations of the plate were ‘‘ tympanic” 
or “molecular,” whereas in the Glasgow and Reis 
receivers they were of a ‘‘reed” character. Of 
this point but little was made in the Court of 
Appeal, and indeed two experiments shown there 
by Professor Silvanus Thompson seem to have 
demonstrated that the distinction is of no practical 
value. In one of these experiments the vibrator 
was a short thick reed, mounted opposite to the 
pole of the magnet, and of a period of vibration 
far beyond the limits of the voice. The result as 
to the loudness and clearness of the sounds pro- 
duced was equal to if not superior to that of the 
ordinary plate. In another experiment the vibrator 
was an A tuning-fork mounted opposite to the 
magnet on a sounding-board, the natural note 
being well within the ordinary vocal limits. The 
result was that the enunciation was clear and 
distinct, but having the natural note of the tuning- 
fork more or less superposed, according as_ the 
pitch of the speaker’s voice was nearer to or further 
from the fundamental tone. These two experiments 
seem to show that the character of the vibration is 
of less importance than has been supposed, the 
fact being that any vibrator will respond to all 
kinds of sounds, but that if the sound be the funda- 
mental tone of the vibrator the note will be louder, 
and, what is very objectionable, proloiged, so as to 
disturb immediately following sounds. A forced 
vibration, as distinguished from the fundamental 
tone of the vibrator, subsides immediately the 
exciting cause is removed. As we have indicated, 
this fancied distinction in principle was not relied 
on in the Court of Appeal, but the case was rested 
on specific differences of construction without 
regard to principle involved. 

A point was raised by the defendants upon the 
construction of the specification, which is of little 
interest in itself, but of considerable moment on 
account of the principle involved. Confessedly, 
one part of the specification was ambiguous and 
might be read in twoways. According to the more 
obvious reading, the patentee claimed generally the 
production of undulatory currents, a thing un- 
doubtedly old. According to the less obvious, but 
equally possible construction, he claimed only the 
application of undulatory currents to the purposes 
of telephony as described. Upon this the Court 
ruled that where there are two constructions 
equally open, one of which would support and the 
other destroy the patent, in the case of a bond fide 
and meritorious invention, the construction most 
favourable to the patentee should be adopted, and 
the ‘‘benignant interpretation” was accordingly 
adopted. No one can grudge Bell the legitimate 
fruits of his invention, but it is open to question 
how far the adoption of the ‘‘ benignant”’ principle, 
as applied to the construction of specifications, is 
fair to the public or in the end advantageous to 
inventors themselves. 

On the one hand it has been, over and over 
again, decided, that the 
‘** particularly describing and ascertaining the 
nature of the invention,” tell the public clearly 
what they may do and what they may not do with- 
out infringing the patent. It would seem that a 
specification which contains an ambiguity which may 


upon the face of it claim an old invention can hardly | 


satisfy this requirement. On the other hand the 
wholesale application of the benignant principle 
tends to make the administration of the law uncer- 
tain, and encourages inventors and patent agents to 





specification should in | 


make their specifications into conundrums which are | 


to be solved in one way or another according to the 
course of events, and which oftener than not prove 
snares to the inventors and invalidate their patents. 
It may be well doubted whether a strict construction 
which would condemn unsparingly an uncertainly 
sounding specification, would not be better for all 
parties. At all events the present slovenly way in 
which the majority of specifications are drafted 
seems to support this view. Unfortunately it is 
not only on questions of construction, but also of 
anticipation and infringement that this ‘‘ bene- 
volence” is exercised, and the administration of the 
law becomes uncertain in the highest degree. 
‘* Hard cases make bad law” is an old saw, but 


it would seem better for one deserving inventor to 
be occasionally sacrificed than for ninety-nine to be 
left in doubt and uncertainty. 

The commercial importance of the present decision 
was strikingly illustrated by the fluctuations in the 
market value of the shares of the plaintiff company 
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during the course of the appeal. As the hearing 
proceeded, and a judgment for the defendant 
seemed to be a foregone conclusion, the shares went 
down, but the result announced on Tuesday after- 
noon sent them up 22. Rarely has there been a 
case in which the uncertainty of the result from 
time to time during the hearing afforded a fairer 
field for speculation. 


THE INTERNATIONAL FISHERIES 
EXHIBITION. 

FisHery exhibitions have been held in Berlin, 
Norwich, and Edinburgh, and in each case with | 
so much success that it has been deemed advisable | 
to repeat the experiment in London ona greatly | 
extended scale. Although at first sight it may 
appear somewhat incongruous to make a display of | 
a marine industry in an inland town, yet it must be 
remembered that the success of our fishermen | 
depends far more upon the London market than upon | 
any other single consideration, and the reception | 
that their produce will meet with in Billingsgate is as 
vital to them as the condition of their nets or boats. 
Besides, this is to be an international exhibition 
and that consideration alone necessitates its location 
in the capital. The Governments of Russia, China, 
Sweden, Norway, the Netherlands, New South 
Wales, Newfoundland, Canada, and the United 
States have signified their intention of being repre- 
sented, and it is hoped that one or two more may 
yet be induced to take part in a show in which the 
fishing industry of nearly every nation having an 
extended sea-board will appear. The Exhibition is 
to open on the Ist May, but already the preparations 
are in a very forward state. The gardens of the 
Horticultural Society of South Kensington have 
been secured as the site, and the shells of the 
buildings, covering an area of 250,000 square 
feet are almost complete. Besides the main 
buildings there are to be several annexes, and 
the open colonnade running down the west side of 
the gardens is being transformed into an aquarium 
for salt water fish and molluses. The buildings 
are to the design of Fowke, and, with the 
exception of the one intended to contain the ma- 
chinery in motion, are entirely of wood. To guard 
against danger from fire they are receiving three 
coats of asbestos paint. The preliminary ex- 
penses, which will amount to more than 20,0001., 
are covered by a guarantee fund, and in addition to 
this many donations for specific objects connected 
with fishing industry have been received. Canada 
has given 500/.; New Zealand, 250/. ; New South 
Wales and Newfoundland have also promised sums ; 
the National Lifeboat Institute contributes 500). 














towards objects in which it is particularly interested ; 
the Stock Exchange gives 6001. for the invention of 
the most perfect lifeboat ; and the Court of Common 
Council 1000/. to the general fund. 

The sum of 1000/. is offered in fifteen prizes for 
essays connected with the fishing interest. Of these 
the most interesting to our readers are: No. LV. 
On improved facilities for the capture, economic 
transmission and distribution of sea fishes, including 
nets, the application of steam to deep sea fishing, 
the advantages of steam carriers, railway rates, 
refrigerating vans, fish markets, cold storing rooms, | 
&e., 100/.; No. V. On improved fishing harbour 
accommodation for Great Britain aud Ireland, 
indicating the localities most in need of such 
harbours, the general principles on which they 
should be constructed, and the policy the State 
should adopt in aiding and encouraging harbour 
accommodation for fishing purposes, 1001. ; No. VI. 
The best appliances and methods of breaking the 
force of the sea at the entrance to harbours and 
elsewhere. Besides the prizes for essays, there are 
108 prizes, varying from 2I. 10s. to 7d/., for appa- 
ratus and specimens connected with fishery. And 
not only is the education of the fisherman to be 
promoted by the Exhibition, but also that of the 
fish consumer. A market is to be established in 
the grounds for the sale of dried and cured fish, 
and a dining room and lecture theatre are to be 
opened under the management of the National 
School of Cookery. The lectures and demonstra- 
tions will be confined solely to the cheaper kinds 
of fish, immense quantities of which are flung back 
by the fishermen into the sea because the market 
for them is so unremunerative. 

The executive committee, under the presidency 
of Mr. Edward Birkbeck, M.P., are indulging the 
hope that Her Majesty may be graciously pleased 


| tent 





to open the Exhibition. Failing that, the Prince of 


Wales has promised to attend and has displayed a 
great interest in the success of the work from the 


commencement. The Berlin Exhibition was only 
open ten weeks and in that time was visited by 
483,000 people, so that, if those figures may be 
taken as a basis of calculation, the visitors to 
the Horticultural Gardens should run into the 
millions. 








THE PREVENTION OF FIRES. 

THE annual report just presented to the Board of 
Works by Captain Shaw shows that there were 
1926 fires within the metropolis last year. Of these 
1762 were of slight importance, and 164 ended in 
serious damage. A tabular statement of the fires 
in London during the last seventeen years shows 
that the number has steadily increased, and is now 
40 per cent. greater than it was in 1866. This 
increment is greater than the increase of population, 
and would appear to point to growing carelessness 
in the use of fire. A scrutiny of the classified list 
of the origins of the fires does not show any pre- 
ponderating cause that should be more dangerous 
now than a few years ago. By far the larger 
number of fires come from domestic causes. We 
find that last year 29 fires arose from airing linen, 
106 from candles, 76 from children playing with 
fire and matches, 189 from defects in flues, 166 
from gas in one way or another, 154 from the use of 
lamps, and 126 from sparks thrown out of the fire. 
But while the frequency of fires increases the pro- 
portion of serious fires steadily diminishes. In 
1866 one fire in every four was classed as serious, 
but since that date our power to keep aconflagation 
within moderate limits has been so greatly enlarged 
that now only one fire in eleven attains import- 
ance. This is probably due mainly to the intro- 
duction of steam fire engines and a better water 
service, although the latter is still far from 
perfect. While in some provincial towns, and 
notably in Manchester, there are plugs every hun- 
dred yards in the streets, from any of which a jet 
can be thrown over a four-story building at any 
hour of the day or night, without any appliance 
beyond a hydrant and a hose-pipe, we find that in 
London on forty occasions during the last year the 
operations of the Fire Brigade were crippled by the 
water companies ; ten times there was a short sup- 
ply of water, twenty times a late attendance of the 
turncocks, and ten times no attendance at all. The 
lowness of the water pressure has no doubt greatly 
contributed to the increase in the number of steam 
fire engines, of which there are three large ones and 
thirty-eight small ones, as against one hundred and 
fifteen manual engines. But although the number 
of the serious fires has been small it is only necessary 
to recall a few of the leading ones to see that the 
total loss of property has been immense. A fire in 
the neighbourhood of Cheapside has come to be 
recognised as one in which the damage is to be 
reckoned by hundreds of thousands of pounds, if 
not by millions. In a vicinity in which huge blocks 
of buildings are crammed from attic to basement 
with combustible material of every imaginable kind, 
and are separated from each other only by lanes in 
which it is a difficulty for two vehicles to pass, 
it is easy to understand that the Fire Brigade 
finds itself almost powerless, and has to be con 
with confining the flames to the block 
which they already have seized, until they have 
consumed everything within it. Few of the City 
warehouses are fireproof, and the great majority are 
not even professedly so. They are filled with wood ; 
wooden floors, wooden staircases, wooden shelves, 
drawers, counters, stands, and boxes occupy all the 
space not required for locomotion, and when a fire 
breaks out, this wood forms a path for the flames 
and gives forth a heat that effects the destruction 
of less combustible materials such as woollens, 
linens, and the like. And what is true of ware- 
houses is still more true of the hundreds of light 
trades that are carried on in the metropolis. They 
are all located in rooms in which a fire needs only 
a few minutes’ start in order to consume the con- 
tents, even if the shell of the building escape. It 
is not usually the actual object of trade or manu- 
factures that offer the greatest danger ; often they 
are of but slightly combustible nature, and are 
generally so tightly packed that an ordinary fire 
cannot penetrate beyond the edges, but it is the 
permanent fittings of the rooms that constitute the 
danger. These present an ample surface to the air, 
and generally run all round in a way that favours 
the rapid extension of the flames. Every one knows 
the difficulty of lighting an ordinary domestic fire 
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without wood ; neither paper nor shavings are 
suflicient for the purpose alone, and although both 
blaze up brightly, neither of them inflames the 
coal. But from wood there is a clear flame of great 
heat and penetrative effect, which is the cause of 
the very rapid passage of the fire from the spot on 
which it starts to staircases and well-holes that 
afford communication from room to room. If the 
wooden fittings of a building could be entirely 
replaced by iron many a calamitous tire would have 
burnt itself out without extending many feet, and 
ample time would be afforded for the Fire Brigade 
to arrive before the conflagration assumed un- 
manageable proportions. But in the great majority 
of cases iron fittings are an impossibility, and there 
is no alternative to the use of wood. 

Many attempts have been made to render wood 
uninflammable. So long ago as July, 1871, we 
called attention to an experiment made at the works 
of Mr. Frederic Ransome, in which a wooden shed 
partly painted with silicious paint was set on fire ; 
the unpainted portion was completely destroyed, 
while that which was protected by the silicious 
covering escaped ignition, and although deeply 
charred never took fire. The composition of the 
paint was analogous to that of Ransome’s patent 
stone ; it consisted principally of a mixture of pure 
silex and soluble silica, which was afterwards con- 
verted into an insoluble silicious covering by an 
outer coating of chloride of calcium. Although 
this invention promised well at the time it never 
came into extended use. But the idea of covering 
wood with a fire-resisting surface having been pub- 
lished, it was taken up and improved upon by 
others. The refractory quality of asbestos has been 
known since the time of the Romans, who used 
cloths woven from its fibres upon their funeral 
pyres, and we find that Mr. Thaddeus Hyatt, who 
had already spent much pains upon developing the 
industrial uses of asbestos endeavoured to turn it 
to account in the protection of buildings against fire 
in the form of a coating of cement. He ground the 
shorter and less valuable fibres into a slip or paste, 
analogous to porcelain slip, and combined it with 
gelatinous silica, either alone or in conjunction with 
magnesia, baryta, alumina, or lime. Whether he 
ever put this part of his invention to any practical 
use or not we do not know, but we never heard that 
he did ; indeed it is scarcely possible that he should 
have practically worked out all the uses to which he 
proposed to apply asbestos. 

In 1881 Mr. E. G. Erichsen, of Copenhagen, who 
had been connected with the earlier experiments 
at the works of Mr. Ransome, brought out a new 
protective composition in which there is likewise 
a large percentage of asbestos. When intended for 
use as a paint or enamel it is composed of a silicious 
solution, pulverised asbestos, metallic oxides and 
chalk, the asbestos forming 10 to 20 per cent. 
of the whole. Applied as a paint, it forms a 


fireproof enamel, capable of resisting a white heat. | 


It is worked upon brickwork and woodwork with 
an iron trowel or wood plate covered with felt ; 
it can be laid on in a thicker or thinner coat as 
may be desired, and can be cleaned from time to 
time with hot water. Mr. Frederic Ransome has 
acquired the patent for this country, and the paint 
is now coming rapidly before the public ; on the 
Continent it is already largely in use. 

The latest fireproof paint is the invention of Mr. 
C. J. Mountford, of Birmingham, whose patents 
have been acquired by the United Asbestos Com- 
pany, of 161, Queen Victoria-street, E.C. This is 
simpler in its composition than the last, and con- 
sists of asbestos ground and reground in water, 
aluminate of potash or soda, and silicite of potash 
and soda. When it is to be exposed to the weather 
it is combined with oil, dryers and gummy 
matters, and in some cases with zinc oxide or 
barytes. As will be seen from another part of the 
paper the whole of the buildings of the Fisheries 
Exhibition in the Horticultural Gardens, are to be 
painted with this material. In itself this is worth 
a volume of testimonials. On two sides of the 
ground are valuable collections of works of art and 
scientific objects, while on the third side is the Albert 
Hall. Over the way, too, is the South Kensington 
Museuin, containing the vastest assemblage of 
objects of decorative art ever amassed, and it re- 
quires little acquaintance with Government ofiicials 
to know that their consent could never have been 
obtained to the erection of light timber buildings 
covering 230,000 square feet, if they had not been 
convinced that there was a method by which they 
could be rendered fireproof. On Friday last a 


| public trial was made in the gardens before fifty 
gentlemen to demonstrate the security of the build- 
ings. Two wooden huts, one of plain timber and 
one painted with three coats of asbestos paint, were 
tilled with shavings and simultaneously ignited. 
The first caught fire at once, driving the specta- 
tors backwards by its heat and the extent of its 
flame, while in the second the shavings, after 
a hearty blaze that scorched and blistered the 
paint, fell into a heap of red embers. Half a 
bucketful of petroleum flung into the hut filled the 
inside with a fierce flame that belched forth ina 
solid body and curved on to the roof, and fora few 
minutes it was the opinion of the on-lookers that 
the confidence of the inventor had overleapt itself. 
But gradually the petroleum vapour became ex- 
hausted and little flame remained beyond that of 
the gas driven out of the cracks of the wood by the 
intense heat. The structure was intact and it 
needed no special skill to see that a slight 
building filled with combustible material, would, 
if painted with asbestos paint, be able to retain 
the fire within itself for sufficient time to allow 
of the arrival of the firemen. But the reputation 
of the paint does not rest upon an isolated expe- 
riment; not only in London, but also in Bir- 
mingham, Manchester, and Liverpool has it been 
severely tested, and every time successfully. 
Asbestos has now established its character as a fire- 
resisting material, and we think that a grave 
responsibility will attach to all that have the 
management of buildings in which special risks are 
run, such as theatres, music halls, carpenters’ and 
packing-case makers’ shops and the like, if they 
fail to avail themselves of it in some form or other. 

But although it may be possible to localise a fire 
for a time, our experience of the way in which the 
flame will destroy a building almost entirely of iron 
and stone forbids the anticipation that the use 
of fireproof materials will be of sufficient avail by 
themselves. Once a structure is fairly alight stones 
and cement crack and fly, and iron girders twist, 
and it is not paint alone that will preserve them. 
The respite that it gives must be turned to good use 
in extinguishing the flames. Unfortunately, this 
interval is often lost for want of apparatus, par- 
ticularly in the country, where it is a long way to 
the fire-engine station. To supply the necessary 
means for quickly quenching a fire Mr. Foster, of 
Bolton, has brought out a portable fire-engine 
which emits a stream of carbonic acid and water. 
By this arrangement he is able to keep his appa- 
ratus within small limits, as the pressure of the 
carbonic acid is available for propelling the jet, 
and, as is well known, it is extremely efficacious 
in stopping combustion. The same idea has long 
been before the public in the form of the Extincteur, 
which is universally known and appreciated. Mr. 
Foster's engine differs from this in being a pump 
that can be kept going during the whole progress of 
the fire, and can be supplied with fresh chemicals 
from time to time as they become exhausted. In 
addition to his pumps he has a portable chemi- 
calising chamber through which water from a 
high - pressure main can be passed and be im- 
pregnated with carbonic acid. On Wednesday 
last a public trial of Mr. Foster’s apparatus 
was made on a piece of waste land near the 
City of London Schools. A wooden house had 
been built, the upper story of which repre- 
sented a bedroom. This was saturated with tar 
and petroleum, and when filled with flame was 
extinguished by a jet from a one-eighth inch nozzle 
in one minute. The lower story represented a 
warehouse filled with boxes saturated with petro- 
leum, and when fairly alight was extinguished in 
little more than a minute. Other experiments fol- 
lowed, all of which were successful in demonstrating 
that a small quantity of water impregnated with 
carbonic acid will put out a fierce fire, especially in 
confined situations and in cases where the combus- 
tion has not penetrated below the surface of the 
burning surface. 


THE WEATHER OF JANUARY, 1883. 
THE mean atmospheric pressure and temperature 
over the British Islands, based upon all available 
observations made during the years 1857-80 in- 
clusive, have been discussed by A. Buchan, and pub- 
lished in the Proceedings of the Scottish Meteoro- 
logical Society, accompanied with monthly charts 
of isobars and isotherms. These important works, 
emanating from so painstaking and accurate an in- 
vestigator, most deservedly merit to become hence- 
forth standards of comparison for British-weather. 








It is proposed accordingly to employ them in this 
sense in drawing up the monthly reviews of the 
weather published in ENGINEERING; and our 
readers are requested to remember that the data for 
comparisons heretofore referred to have been those 
published by the Meteorological Office, which being 
less reliable than those published by Mr. Buchan, 
are now superseded by his, because his are based 
on a very much larger collection of materials and 
extending over a much longer series of years. 
During the month just elapsed the mean atmo- 
spheric pressure and temperature, at extreme 
positions of the British Isles to which the Isle of 
Man is central, were as follows : 
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It thus appears that on the east of England 
pressure was above, and temperature below the 
normal values, while in all other districts the pres- 
sure was in defect, and the temperature normal or 
a little above. 

The distribution and frequency of rain may be 
roughly represented by the following results : 
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Rain was frequent all over the islands, and the 
amount was in excess in Scotland and Ireland, and 
in defect inEngland. The daily general directions 
of the winds give a resultant from 8.S.W., and the 
normal resultant is W.S.W. On the whole it cannot 
be said that the results show much departure from 
those of a seasonable month, unless it be in the 
greater number of rainy days. From the 7th to 
the 14th the winds were between 8. and E., during 
which periods the rainfall was small in amount ; 
during the rest of the month the winds prevailed 
almost entirely between 8.8. W. and W.N.W. About 
seven days were fine on the east of Great Britain, 
and three in the west of Ireland, while the number of 
overcast days varied from 22 in Ireland to 15 on the 
east coast. The highest temperature, 58 deg., 
occurred on the Ist at Cambridge, the lowest, 
24 deg., on the 25th at Bawtry. Pressure rose to 
30.5 in. on the 7th, and fell to 28.8 on the 
26th and 29th. The temperature contrasts were 
on many mornings remarkable. As the warm 
temperature was almost always at Scilly or 
Valencia, while the cold was inland, it would 
appear that the cold in these cases was due 
to terrestrial radiation through clearer air than 
was prevalent at the south and west coasts. 
Thus on the 6th, Valencia 50 deg., Oxford 
35 deg. ; on the 8th, Valencia 46 deg., Cambridge 
30 deg. ; on the 14th, Scilly 49 deg., Lough- 
borough 35 deg., on the 16th, Scilly 46 deg., 
York 30 deg. ; on the 20th, Scilly 51 deg., Par- 
sonstown 32 deg. ; on the 21st, Valencia 50 deg., 
York 28 deg.; on the 24th, Valencia 51 deg., 
Cambridge 31 deg. ; on the 31st, Scilly 44 deg., 
Loughborough 27 deg. On the 25th an inch of 
rain was measured at Mullaghmore, 1.03 at Holy- 
head, 1.98 at Barrow-in-Furness. A severe cyclonic 
storm raged over Ireland, progressing north-east- 
ward, and next morning its centre was east of 
Scotland making for the Cattegat. On the 28th an- 
other cyclonic storm passed over southern Scotland 
eastward. On the 29th 1.3 in. of rain was measured 
at Liverpool, 1.1 in. at Roches Point. While these 
heavy rains caused floods in many rivers, the 
heavy gales were very destructive to shipping and 
buildings. The aurora was observed in the northern 
district on the 2nd, 6th, 7th, 8th, and 9th. 

During the four weeks ending the 29th, the dura- 
tion of bright sunshine, estimated in percentage 
of its possible duration was 19 for these islands 
generally, 23 for Ireland, 22 for south-west Eng- 
land, 21 for central England, 20 for south and 
east England, 17 for north-west England, 15 
for north-east England and Scotland. These 
results are at variance with those of eye obser- 
vations, for while Scotland appears to have had 
clearer weather than any other parts of the islands, 
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it has had the least sunshine ; and Ireland has had 
the most overcast weather and at the same time the 
most sunshine. The extreme variability of the 
sky from clear and sunshiny to gloomyand rainy, and 
the variety of its aspects even between one sunrise 
and the next sunset at this season of the year may 
extenuate but scarcely explain these discrepancies. 
There is yet another discordance to be noticed. 
With S.S.W. winds so prevalent the data in the 
next paragraph would lead to the expectation of a 
much warmer month than it proved. 

The mean temperatures of the air in the shade, 
in relation to wind and weather, in January, at 
Greenwich, as deduced from thermograms taken at 
the Royal Observatory, during the years 1849-68, 
are as follows : 








Mean Mean Mean 
Conditions. for Warmest Coldest Range. 
Day Hour. Hour. 
deg. deg. 
All weathers 37.4 6 
Wind N... 32.6 4.4 
» N.E. 31.0 3.6 
a > 28.9 5.0 
» oe 34.4 4.0 
a ee 40.5 5.5 
‘i. we 41.6 5.0 
ee 38.2 4.4 
Pee 36, 4.9 
Overcast sky 38.1 2.2 
Cloudless sky 39.8 29.3 10.5 





The warmest wind is S.W. or S., the coldest E. 
or N.E., and they differ in temperature as much as 
2 deg. on the average. Overcast weather is warmer 
than cloudless, showing that at this season it is not 
the sunshine but rather the wind which rules the 
temperature. Even clear days are not quite so 
warm as cloudy, while starlight nights are nearly 
9 dey. colder than overcast. Terrestrial radiation 
is very effective in this the coldest month, though 
the slightly greater range of temperature than in 
December shows that the return of the sun from 
the southern tropic is beginning to make impression 
upon our atmosphere. 


- 


NOTES. 
THe Vienna EvecrricaL ExuIpirion. 

We would remind our readers that applications 
for space in this Exhibition must be in the hands 
of the managing committee at the latest by the 1st 
of March. A full description of the classes of 
objects that will be received and the general regu- 
lations under which the Exhibition is to be held 
was published in our issue January llult. Printed 
forms of application may be obtained from the 
Imperial and Royal Austro-Hungarian Consulate 
General, No. 11, Queen Victoria-street, London, 
from the Managing Committee of the International 
Electric Exhibition, No. 9, Wallfischgasse, Vienna, 
and from the Secretary of the Society of Telegraph 
Engineers and of Electricians, No. 4, the Sanctuary, 
Westminster, 8.W. In compliance with a request 
from the Austrian authorities, the council of the 
latter society has appointed a committee to aid in 
the promotion of the formation of a British section 
in the Exhibition. 


Proressor HuGues ON MAGNETISM. 

At the last meeting of the Royal Society a com- 
munication was made by Professor D. E. Hughes, 
F.R.S., on the nature of magnetism. The author 
propounded a theory of magnetic action which he 
has been led to by numerous experiments, some of 
which he showed to the Society. The researches 
of Professor Hughes on the molecular structure of 
steel were described in our last issue, and the paper 
to the Royal Society forms part of the same series 
of investigations, made by aid of the induction 
balance. The conclusions of Professor Hughes are 
in his own words, ‘‘1. That each molecule of a 
piece of iron, steel, or other magnetic metal is a 
separate and independent magnet, having its two 
poles and distribution of magnetic polarity, exactly 
the same as its total evident magnetism when 
noticed upon a steel bar-magnet. 2. That each 
molecule or its polarity can be rotated in either 
direction upon its axis by torsional stress, or by 
physical forces such as magnetism and electricity. 
3. That the inherent polarity or magnetism of each 
molecule is a constant quantity like gravity ; that 
it can neither be augmented nor destroyed. 4. 
That when we have external neutrality, or no 
apparent magnetism, the molecules, or their 
polarities, arrange themselves so as to satisfy their 
mutual attraction by the shortest path, and thus 
form a complete closed circuit of attraction. 5. 
That when magnetism becomes evident, the mole- 
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cules or their polarities have all rotated symme- 
trically in a given direction, producing a north pole 
if rotated in this direction as regards the piece of 
steel or a south pole if rotated in the opposite direc- 
tion. Also, that in evident magnetism, we have 
still a symmetrical arrangement but one whose 
circles of attraction are not completed except 
through an external armature joining both poles.” 


THE SPORTSMAN’S EXHIBITION. 

ALTHOUGH, at a first glance, it might appear that an 
exhibition of appliances of sport would hardly include 
anything which might legitimately be considered to 
come within the scope of this journal, a very slight 
inspection of the exhibits gathered together at the 
Agricultural Hall would serve to dispel this idea. 
Boats, carriages, cricket and lawn tennis requisites, 
which are well represented, do not concern us; but 
among the specimens shown by the gunmakers, are 
several entirely novel weapons. The first of these in 
point of importance is the Gye gun, brought out by 
Messrs. Gye and Moncrieff, of St. James’s-street. In 
this system which is rightly described by the inventors 
as ‘an entirely new invention”—the barrels are bolted 
on to the stock, and remain perfectly rigid, as was the 
case with the old muzzle-loader. The breech opens 
like a door, and swings round to the right, with- 
drawing the cartridge cases about an inch from the 
chambers. When loaded, the block is replaced, and 
bolted automatically. The whole of the very simple 
mechanism is in the breech-block, and there are no 
projecting parts, as the block requires no lever or 
handle to move it. The gun—which must be con- 
siderably stronger than any of the ordinary systems— 
should prove much cheaper to make than any of the 
existing hammerless guns. The action consists prac- 
tically of a plate of steel extending from the fore end 
underneath the barrels to about the point where the 
tail-pin in a bar action gun would pass through from 
the tailpiece to the trigger-plate. It will be seen from 








| the above description that the general idea is abso- 


lutely novel. The one weak point in this otherwise 
excellent system appears to be—that the strain of the 
explosion must necessarily act in the same direction 
as that of the motion of opening the breech. It will 





(Remington rifle, which, in the earlier models, occa- 
sionally blew open. In the present case, however, 
provision is made to meet the objection, the tail of the 
breech-block engaging in a solid shoulder on the heel 
of the action plate. 

The most noticeable objects at several of the stands 
are breechloading punt guns. Messrs. Holland and 
Holland show one, and Messrs. Bland another. The 
system of the former is that of a falling breech action, 
the barrel remaining steady. Although called punt 
guns, these weapons really approach far more nearly 
to cannon in the principle of their use, being mounted 








upon a swivel carriage, and laid and fired in a similar 
manner. It will be easily understood that the ordinary 
systems adopted in small-arms would not be applicable 
to a gun of 14 in. bore, carrying a charge of }1b. of 
powder. One great difficulty to be overcome was the 
tendency of the cartridge cases to jam in the barrel, as 
the ordinary extractor proved useless. Messrs. Hol- 
land make use of an extractor entirely loose from the 
gun, consisting of a block with two claws, which firmly 
grip the base of the cartridge. Through this block 
passes the striker. In loading, the cartridge is fixed 
in the claws of the extractor, and the whole inserted 
into the cartridge chamber. The system of opening 
and closing the breech is a modification of the first 
Lefaucheux front lever. When the gun is closed, the 
stock and barrel are firmly united by means of two 
solid bars that pass up through the barrel and securely 
bind it to the stock. 

The Bland punt gun is on the hinged-block system, 
and may be called a modified Snider action. Con- 
sidering the strain upon these guns each time that they 
are fired, a solid breech must possess great advantages 
over the falling breech just described. The entire gun 
is of steel, the barrel action being one solid piece in 
order to secure the greatest possible strength. The 
breech-block is hinged on the left side, instead of the 
right, asin the Snider. The extraction of the cartridge 
case is effected by a lever, worked by the right hand, 
after the breech has been opened. The stock is cut 
away at the back of the shoe, in order to allow the 
cartridge to be inserted. ‘The lock—which consists of 
three pieces, the striker, the spring, and the socket— 
passes through the breech block in the line of the axis 
of the barrel. The trigger is on the top of the block, 
cocking and firing being performed by leather thongs. 
The recoil apparatus used is Booth’s ; the swivel drops 
into a socket in a block of oak, running on wheels 
inside a box, at either end of which are india-rubber 
buffers. 

The galleries are devoted to bicycles, tricycles, and 
their accessories. All the chief makers are represented, 
but their ordinary machines are too well known to 





require special mention. The oe Cycle Company, 
of Bedford, have adapted the old sun and planet 


be remembered that this condition exists also in the | 





motion to a bicycle, which it is claimed gives far 
greater power for hill climbing, and enables a small 
bicycle to attain the same speed as one 10 in. or 12 in. 
higher, with ordinary treadle gear. 

A very ingenious steering arrangement is shown by 
the Leicester Tricycle Company. The machine, which 
is called the Leicester Safety Tricycle, is a centre- 
driving front-steerer. The rider has in front of him a 
handle somewhat similar to that of a bicycle, only 
rigid. The steering handle is parallel with this, and 
whilst the hands grip the rigid handle, the two thumbs 
grip the ends of the steering handle, and have it 
thoroughly under control. The brake is of the band 
type, and is applied to both wheels at once, by the 
pressure of the left wrist intoa fork. The steering is 
—if anything—a little too easy, as inexperienced riders 
would be very liable to meet with mishaps from 
turning too sharply. 

The Orbi-cycle—shown by the patentee, Mr. Moore, 
Kennington Park Corner—possesses the advantage of 
having all the driving-gear boxed in. It is contained 
in a ball in the centre of the axle, the power being 
conveyed from the pedals to the ball by means of a 
spindle passing through the tube connecting it with 
the front wheel. The pedals communicate the power 
to the spindle by means of cogs enclosed in a smaller 
ball on the centre tube. 

Frank Woodhams, of Frindsbury, Kent, has on view 
a machine to which has been given the name of Remi- 
cycle. It is propelled by two levers, projecting one 
from either side of the machine, in front of the body 
of the rider. The motion is precisely the same as that 
of rowing, and the machine is propelled by gut bands, 
passing round pulleys on the axle. As a mechanical 
curiosity it is worthy of notice, but its practical 
utility is more than doubtful. 

Perhaps nothing in the whole of this section would 
convey so good an idea of the extent to which the 
velocipede industry has developed than an inspection 
of the various accessories and fittings exhibited by Mr. 
William Bown, of Birmingham. One of the most 
noticeable is a steel racing pedal, titted with patent 
ceolus ball bearings, and weighing only 14 oz. the pair. 
These are also fitted to the wheels, and the patentee 
claims that it is perfectly easy for any one to adjust 
them to a thousandth part of an inch. Judging from 
the various machines which we have described, and 
the numerous others which are already well known, 
it will be readily seen that in this now important 
branch of manufacture a vast amount of originative 
talent and constructive skill have been brought to bear. 








THE MANCHESTER STEAM USERS’ 
ASSOCIATION. 

At the last ordinary monthly meeting of the Executive 
Committee of this Association, held at the offices, 9, 
| Mount-street, Albert-square, Manchester, on Tuesday, 
| February 6, 1883, Thomas Schofield, Esq., Manchester, 
| in the chair, Mr. Lavington E. Fletcher, chief engineer, 
| presented his report, which gave particulars of visits of 
inspection from November 25 to December 31 inclusive, 
and also a summary of the explosions for the whole year. 
Of this report the following is an abstract : 

No explosion arose during the past year from any 
boiler enrolled with the Manchester Steam Users’ Asso- 
ciation, but outside its ranks 33 steam boiler explosions 
occurred, killing 36 persons and injuring 40 others, while 
there also occurred 13 ‘‘minor” explosions, killing 11 
persons and injuring 15 others, making a total of 47 per- 
sons killed and 55 persons injured. 

The average pressure of all the boilers that burst 
throughout the year was 55 lb., the three highest pres- 
sures being 140 lb., 135 lb., and 100 1b., while the three 
lowest were 20 lb., 20 lb., and 25 Ib. 

The distances to which the fragments were thrown in 
the case of an explosion, which arose from a locomotive 
boiler at Dunbar, are remarkable. The steam dome was 
thrown to a distance of 325 yards, the safety valve spring 
368 yards, part of the firebox casing 480 yards, part of 
reversing lever 484 yards, one of the plates from the 
barrel of the boiler 485 yards, and another portion of the 
reversing lever 563 yards. It will be seen four of the 
fragments were thrown upwards of a quarter of a mile. 

Fifteen explosions, killing 13 persons and injuring 25 
others, arose from the defective condition of the boilers. 
Ten, killing 11 persons and injuring 12 others, arose from 
malconstruction, coupled with excessive pressure in four 
cases, and with defective condition in four others. Two, 
killing 5 persons, arose from overheating of the furnace 
crowns through shortness of water, and two others from 
excessive pressure, while of the remaining four explosions 
sufficiently detailed particulars were not obtained to 
allow of the cause being arrived at. 

Of the 36 persons who were killed by steam boiler 
explosions in 1882, 34 were men, one was a young woman, 
and one was a boy; while of the 40 persons who were 
injured, 27 were men and 13 were young persons and 
children, 2 of whom were girls. Some of the persons who 
were killed and injured were not engaged on the works at 
which the explosions occurred. In one case the manager 
of an adjoining colliery, who was standing on the pit 
bank about 100 yards away, was struck on the head with 
a brick shot from the boiler, and killed on the spot. In 
another case, 4 children playing near the boiler were 
injured. In this instance the boiler was of the portable 
type, and appears to have been accessible to the public. 
It was employed temporarily to compress hay for ship- 








ment to Egypt during the late war, and, as the operation 
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excited considerable interest, a number of persons were 
attracted to the spot from time to time. Ina third case 
a boy 10 years of age, who was near the boiler, was 
killed, and'six others, ranging from 12 to 16 years of age, 
injured. 

In the case of an explosion which occurred near 
Norwich the boiler formed part of a traction engine, and 
burst on the public highway. Had the explosion occurred 
a few minutes earlier the results would have been most 
disastrous, as a number of children were then standing 
round the engine, but fortunately were called into school 
just before the boiler burst, andthusescaped. The Board 
of Trade report on this explosion gives some startling 
facts adduced from examination of witnesses. The driver 
deposed that before the engine was under his charge he 
remembered on one occasion to have seen the pressure so 
high that the pointer of the steam gauge was driven round 
hard against the stop pin at zero. Another witness said 
that within a day or two of the explosion he had on two 
occasions seen the pointer of the pressure gauge driven 
right past the last figure, which was 100 1b., and standing 
between that and the stop pin. Even then the steam 





was not blowing off, so that the valve must have been 
loaded to a higher pressure still, if not locked fast. The | 
owner stated that he bought the boiler and engine second- 
hand about twelve years ago. He believed it to be about | 
twenty years old on the day of the explosion. He had | 
not had it inspected. He worked it at a pressure of 
100 lb. on the inch. About seven years ago he went into | 
the field and found the safety valve screwed down and | 
the pointer of the spring balance at the bottom of the | 
slot, so that the valve was locked fast and inoperative. | 
On seeing this he eased the valve, when it took about 
fifteen minutes to reduce the pressure to 1001b., with the | 
engine standing at the time. On looking at the boiler he | 
saw that the stays had begun to leak, when the driver | 
told him that about twenty minutes before, while taking | 
the engine up the field, he had heard cracking sounds. | 


ENGINEERING. 





one year, at the pressure it was considered fit to sustain. 
The formule, under which the calculations were made, 
were stated, and the tests employed. The highest test 
was when a boiler plate, from which a portion was cut off 
lengthwise, showed a ductility of 20 per cent. upon a 
measured length of twelve thicknesses of the plate, and 
when cold would bend to 180 deg. over a diameter equal 
to two thicknesses of the plate, or when cut crosswise 
would bend cold to 90 deg. over a diameter equal to five 
thicknesses of the plate. In every steam vessel naviga- 
ting the lakes, rivers, and seas of the United States, 
and sailing under its flag, a complete system of inspection 
during manufacture, and an examination of boilers when 
made, was maintained by the Government, and all boiler 
plates had to be branded with the maker’s name, and 
with the tensile strength of the plate per square inch. 
Makers of boilers plates were pecuniarily liable for 
any failure of the material if it occurred at a lower 
strain than that with which it was branded. Officers for 
examining and testing the materials and work done were 
seoianel and the question seemed to be much _ better 
understood and practised in the United States than in 
England. With respect to locomotive engines, which 
were in one city one day, and in another on the next, 
and which might constantly be moved out of one State 
into another, there could be no municipal or Government | 
control, but there was a healthy public opinion on the | 
subject, and heavy damages would be obtained against 
any company whose boilers exploded from neglect, or 
from the use of bad material. In America, it was 
stated, railroad engineers were not hampered by Govern- 
ment control. There was no necessity to urge railway 
companies to adopt improvements. Inventions were 
quickly examined, tested and rejected or adopted. Hence 
the march of improvement was more rapid than in Great 
Britain. The author then proceeded to describe, firsc, 
the English type of locomotive firebox, and afterwards 
the various new forms of American fireboxes. In the 


THE BRITISH IRON 
WE have received from the British I 
tion the following interesting statistics 
trade during the past year. 

Statistics of the Production of Pig Tron 
December 31, 1822. 
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TRADE IN 1882, 


ron Trade Associa: 
relating to our iron 


for the year ending 


Production of Pig Iron, 


District. Half-year | 
ending 
June 30, 
1ss2. 
tons, 
Cleveland 4: 
Scotland i 
West Cumberland .. 
South Wales .. 
North Wales Pe 
South Staffordshire 
North Staffordshire 
Lincolnshire. . 
Lancashire .. = : 
Northamptonshire . Ke 
West and South Yorkshire 
Derbyshire and Notts 
Shropshire .. 
Gloucestershire, 
Xe, 


5) 
190,442 
157,386 
102,561 
392,668 

90,475 


Wiltshire, 
Totals 4,241,245 | 4, 
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Total 
Production 
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tons. 
2,688,650 
1,126,000 
1,001,181 
Ss? Ua 
45,713 
398,443 
317,117 
201,561 
782,739 
192,115 
279,243 
445,73: 
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tons. 


569,400 
520,143 
1,769 

23,041 
208,001 
159,731 

98,700 
390,071 
101,640 


23,000 48,000 


252,042 | 8,493,287 


Net increase on 1881, 117,922 tons. 


Stocks of Pig Tron held by Makers and 
in the United Kingdom, at December 


tin Warrant Stoves 
31, 1882, with In- 


crease or Decrease as Compared with December 31, 1881. 





On learning this he lowered the steam pressure and took | former the strains set up by the greater expansion of the 
the engine to a blacksmith’s shop, when, on opening the | inner box over the outer, from the higher temperature, 
boiler, he found from eleven to thirteen firebox stays | Were aggravated from the material being of copper, 


Stocks at 
Dee. 31, 
1882. 


Stocks at 
Dec. 31, 


Increase + 
or 
Decrease — 


District. 


broken. He then gave orders for ferrules to be put on 


the spring balance safety valves to prevent their being | 


overloaded in future, but made the startling statement 
that he ‘‘ always found them removed by the drivers.” 


Not 2 word is needed to point out the injustice of allow- | 


ing a boiler in such a condition and with such an equip- 
ment to travel along the public highway. 

The Board of Trade report makes the following remarks 
on this explosion : 

**Open safety valves loaded by a lever and spring 
balance admit of being too readily tampered with, and are 
therefore a source of great danger in the hands of such 
men as engine drivers, who do not understand the risks 
they incur by sodoing. . . . .” 

** These lessons have been taught over and over again, 
and apparently a little official pressure is required to im- 
press their importance upon the minds of engine makers 
and steam users.” 


In the case of No. 23 explosion, it was stated in evidence | 


before the Board of Trade Inspector that though the 
ordinary working pressure was 70lb., it had on several 


occasions been seen as high as 1001b., the pointer on the | 
dial pressure gauge being driven past the highest figure | 


thereon. 

These explosions show the necessity for adopting some 
safer arrangement for loading safety valves than that of 
the ordinary spring balance ; and further reference to this 
subject will be found later on in this report. 

Referring to the examinations made during the year of 
forty-five ‘*‘ Economisers” or feed-water heaters, the re- 
port stated as follows: The average temperature of the 
gases on entering the ‘‘ Economiser” was 568 deg., and on 
leaving it 383 deg., giving an average fall of 185 deg. ; 
while the average temperature of the feed on entering the 
‘* Economiser” was 94deg., and on leaving it 198 deg., 
giving an average rise of 104 deg. 


STEEL FIREBOXES FOR LOCOMOTIVES. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on the 30th of January, Mr. Brunlees, 
President, in the chair, the paper read was ‘‘ On Mild 
Steel for the Fireboxes of Locomotive Engines in the 
United States of America,’ by Mr. John Fernie, M. 
Inst. C.E. 

It was stated in the paper that the use of mild steel for 
the fireboxes of locomotive engines was now general in 
the United States. 
shells of the boilers were still made of iron plates, this 
was simply to effect a saving of expense, and many rail- 
roa. companies had the boilers wholly of steel. Iron 
plates were first used as a substitute for copper, owing to 
the rapidity with which the anthracite coal wore away 
the soft copper. When sound the iron plates gave better 
results, but the weldings were frequently unsound ; they 
were apt to blister, and the plates were subject to crack 
near the firebars. Steel fireboxes, the plates being a 
nearly pure compound of iron and carbon, were used for 
the Pennsylvania Railroad engines eleven years ago. 
Since then, excellent steel for this purpose had been 
made by the Siemens-Martin open-hearth process in many 
places in the United States. The mode of manufacture 
of this steel was briefly described, as it differed from 
English practice. The specification for boiler and firebox 
steel last given out by the Pennsylvania Railroad Com- 
pany was quoted. The author next proceeded to state 
that in the cities of the United States, all steam boilers 
for stationary engines were placed under municipal re- 
gulations, whereby a proper registration and inspection 
were instituted at a small cost to the user. In Philadel- 
phia about 4000 boilers were tested once a year, anda 
license was given by the inspector to use the boiler for 


Although large numbers of the outer | 


| which expanded more than iron under equal increments 
of temperature. Greater stress was thrown upon the 
stays, and by the use of copper and brass tubes a 


| galvanic action was established in locomotive boilers, | 


which speedily destroyed the iron plates. The 
| boilers and fireboxes in use on the Pennsylvania 
| Railroad, and he pointed out in how far they ap- 
proached the conditions of what he held to be a perfect 
| firebox of the old and well-known form. The require- 
| ments for a firebox of this kind were, that the plates form- 


ing the outer and inner boxes should be of similar metal, | 
| that asthe metal of the inner box must always expand more | 


| than the outer, it should be thin enough to bend or spring 
| between the spaces where it was held by the round 
stays that to compensate for the extra expansion, the 
heavy roof beam stays should be done away with, that 
there should be a number of water-tubes through the 
body of the firebox, that the firebars should also be water- 
tubes, that the areas of the firebox and grate should be 
large, and that the materials of construction should be 
cheap and easily obtainable. The author demonstrated 
that in these respects the American was far in advance of 
| the English type of locomotive boiler. With regard to 
cost he showed that as steel fireboxes were only half the 
weight of copper ones, and as the price per ton of the 
former me was about one-third of the latter, the actual 
cost of steel fireboxes was from one-fifth to one-sixth the 
price of copper ones, although the cost of workmanship 
would bea little more in working steel. 





Erratum : Russtan MINERAL Propucts.—On page 29 
of the present volume we gave a tabular statement of the 
principal Russian mineral exports and imports. By 
inadvertence the item of coal, 1,823,083 tons, was placed 
under the head of exports instead of imports. Russia 
does not export any coal. 


AUSTRALIAN ARTESIAN WELLS.—A new artesian well at 
Sale, with its outflow of over 400,000 gallons of water a day, 
rising 12 ft. above the surface, is a great success. The 
town is jubilant over the supply of pure water thus easily 
and cheaply obtained. The recent sinking of an artesian 
well by Mr. de Renzil Wilson on Tatara Run, near Curri- 
willinghi, on the New South Wales side of the (Queensland 
boundary, where at the depth of 200 ft. a spring was 
tapped, which forced itself to the height of 15ft. above 


minute, is even a more gratifying success. 


GREAT WeEsTERN Extensions.—During the past half- 


year the railway from Bala to Festiniog, a distance of about | 
twenty-two miles, has been opened for traffic, and also the 


Teign Valley Railway from Heathfield to Ashton, a 
distance of 7} miles. 


Great Western Company. The Moss Valley branch, a 


little more than two miles in length, has also been opened | 
The amalgamation of the Berks and Hants | 
Railway with the Great Western having been now | 
effected, an opportunity is afforded for a more complete | 


for traffic. 


utilization of that line as a through route. By doubling 


this line and the short lengths between Devizes and Holt | 


Junction, and between Bradford and Bathampton, a good 


alternative main route will be afforded between Reading | 


on the east, and Bath and Bristol on the west. It is 
proposed to obtain authority in the next session of Par- 
liament to revive powers for the construction of a line 
between Woodborough and Westbury, for which an Act 
was obtained by the Berks and Hants company some 
years since; and for the construction of a line between 
Castle Cary and Langport, for which a Bill was intro- 
' duced into Parliament last session. 


Isl. 





’ author | 
jillustrated the American type by two examples of | 


the surface, and at the estimated rate of 500 gallons per | 


Both these lines are worked by the | 


tons. tons. 
378,170 | —111,901 
940,000 | —104,000 
68,051 % 


tons. 
266,179 
836,000 
101,356 
78,519 
3,740 
38,802 46,500 
47,523 28,707 
8,200 23,844 
60,218 
18,720 


Cleveland 

Scotland bi a 

| West Cumberland .. 

South Wales. . 

North Wales. . os 

South Staffordshsre 

North Staffordshire 

Lincolnshire. . 

Lancashire ae 

Northamptonshire .. : 

West and South Yorkshire 

Derbyshire and Notts 

Shropshire .. * os 

| Gloucestershire and Wilt- 
shire 





26,686 
34,005 


1,576,804 1,736,262 





Net decrease, 159,368 tons, 

Tons. 
1,736, 262 
8,493,287 

10,229,549 
1,576,894 


The stocks of pig iron on December 31, 1881, 
amounted to - a es -o 
The production of pig iron in 1882 was 


Total a rn a a 
Deduct stocks on December 31, 1882 .. 


8, 6 


Total consumption of pig iron in 1882 G58 
8,182,513 


As against a consumption in 1881 of .. 


Being an increase of ie es Pe as 470,142 
Note.—The stocks at December 31, 1882, are equal to 1s.2 per 
cent., or 9.4 weeks of the consumption of that year, as against 
21 per cent., or eleven weeks of the consumption of 1881, repre- 
| sented by the stocks on December 31 of that year. 
| J. JEANS, Secretary. 
| Victoria Mansions, London, S.W., February 2, 1883. 
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Canapa ATLANTIC Rarway.—The Canada Atlantic 

| Railway Company has this month opened its line between 
| Montreal and Ottawa for freight and passengers. An 
extension from Ottawa to Toronto is now in progress, and 
in less than a year will afford a competing line to the 
west. The company proposes to build a bridge across 
the St. Lawrence at Coteau Landing, so as to connect its 
line with railways to Boston and New York. 


Locomotives FoR VicTortA.—The question of obtaining 
a supply of locomotives out of the colony for the Railway 
Department of Victoria has engaged the attention of the 
Minister of Railways and his officers. Orders have been 
sent to the Baldwin Locomotive Works, Philadelphia, for 
| the delivery of ten locomotives of the same pattern as 
some supplied by the same firm, and now in use on the 
Victorian railways. These will be placed on board a 
special steamer, and will be delivered in Melbourne within 
six months. Messrs. Beyer, Peacock, and Co., of Man- 
chester, England, have also been instructed to supply ten 
| engines of a heavy type, and these are to be delivered by 
the end of February, 1883. 

Tue Suez Canat.—The revenue of the Suez Canal expe- 
rienced a further very remarkable increase last year. ‘Lhe 
annexed figures show the transit revenue of the canal year 
by year during the ten years ending with 1882 inclusive : 
1873, 915,893. ; 1874, 94,3757. ; 1875, 1,155,452/. ; 1876, 
1,199,000/.; 1877, 1,311,093/. ; 1878, 1,243,929/.; 1879, 
| 1,187,442/. : 1880, 1,592,419/. ; 1881, 2,050,974/., and 1882, 

2,421,833: The temporary check experienced in the 
revenue in 1878 and 1879 was due to a reduction of duties, 
which appears, however, to have greatly stimulated busi- 
;ness between British India and the mother country. 
This, atany rate, is the conclusion which we draw from 
the largely augmented earnings of the canal in 1881 and 
RRO 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 
Compitep sy W. LLOYD WISE. 


APPLICATIONS FOR PATENTS I DURING THE WEEK ENDING 














Nos, 
: NAMES, &c., 
FEBRUARY 5, 1883, = OF APPLICANTS, ABBREVIATED TITLES, &¢, and NAMES, &c. ABBREVIATED TITLES, &c. 

In the Cases of Inventions communicated from Abroad the a Dates, OF APPLICANTS. 

er th Apple of vf sna are given in Italics | Feb. 1 is a ag ee 

after the icants’ Names. eb. 

. PP ices aos — 596 T. + mag, Hawley, Variable expansion gear, 627 | J.J. Purnell, London. | Coupling shaftsand securing wheels. 
Nos ans Fe ab. on on seestiel. Was cereals, &c, 628 Munro. Swonnikof. «ga or electro-dynamic 
= = | C. | ABBREVIATED TITLES, &0, iese, Elbing Marine boilers. 629 | Larchin. Hartmann. Voltaic batteries. 

Dates, OF APPLICANTS. = Thompson, | —_ — machines, 630 ae 5 — Clif- , Self-protecting saw. 

- —— = — 561 Boult. Rabache. Looms. on, . 

Jan.30 %. a der onaag 631 Clark. De Kabath. Electric lighting apparatus. 

489 | J. A. 2 Benge, King’s Heating and cooking stoves, 7 “— bs Be eee | Water level reguiaters, a tine hn - 
oy » 7. Ps , colyp Schwarz et GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
Walker, Birmingham be. . ' For Particulars, see Corresponding Numbers in Lists of 

49) Haddan, ‘Seibold. Securing wads in cartridges, i We 2, Hamilton, aa | Clee Applications for Patents. 

pid wick, — paras thei. tudes and = 564 Lake. Marneffe. Brake apparatus, (Complete speci- 1.—Announced February 2. 

ones, Dalmo- Washing, soaping &c., woven fab: 565 4 g 
nach, Dumbarton _ oe: ._ oe onenseneens No. Name. No. Name. No. Name. 
493 re .” T. Winding thread upon spools, &c. Longsdon. Krupp. Projectiles. 1882 88 
» Salsicy, i 3 \ 1882 1883 
he | ay Skates, od ba? = —— Soaee —— Pere nomy of water in 4935 | Duprené 5999 Truchot. 47 Heimann. 
) , sree. . Leite). 6103 Fonnereau & 89 Johnsor 

- = Gray and Fate ans Bore reduction of grain, ™ Ww. Bl ney, nee no ae ee ae) sone Broadbent & Fielding. (Amagat), 
lie, * . a 2 

eo7 | abel, Harrass. Ligneous compound, 569 W. vBlakly, Bourne- | Tricycles, __|__ Broadbent. 

498 J. <b Richmond, Apparatus for cultivating soil. 570 W. Blakely, Bourne- | Breachloading firearms, Il.—Announced February 6. 

499 G. W. Weatherhogg, Air and gas motors and a tus for —o i 25 Pine a ina 
London. the production of gas. —_ on ve Blakely, Bourne- | Rudders. No. Name. No. Name. No Name 

500 po ‘Dolan Liver- Raising sunken ships, &c. ‘ S72, v.. lakely, Bourne- Securing the globes on lamp burners. ~ygg9. 1883 1883 

eb. 

501 | J. G. Sanderson, Sal- Utilising electric lamps in dances. 573 R Walton and F. A. Sharpening picks, &c —; a a | 2. | ae 
ford f Stansfield, Rawsten- iat (Fleury). 147 Crabtree. 184 | Lake( Menges) 

502 Redd, Schosield. Vices, stall, Lane. 5817 Carter. 148 Crabtree. 186 , Williams. 

303 J. Tatham, Rochdale. , Spinning and pare tom cotton, &c. 574 A. Burdess, Coventry. | Tricycles 6032 | Tomkins. 149 Barwell and} 1s7_ Briggs. 

504 E, Marlow, Birming- | Adjusting the focus of 975 | Lake. Huston Ships’ | Ships’ sleeping berths, (Complete - Alli 1 car 188 — and 

am. : Berth Co, RP PE oe - ison 5 ompson inline. 

505 | J. H. Norrington, Attachments for brackets, arms, &.| 576 D. PF. W. Quayle Window 9 nog (Carter). (McCormick)| 189 | Alexander. 
Harlesden. : “Castletown ‘ : 84 Lang and 153 | Thompson 190 | Williams. 

506 | Alexander. Frazier. Propelling and steering appliances. 577 Bauer, Stelzner, Pure spirits of Lang. (Mathieu). | 191 | Jordan. 

(Complete specification). 578 P. Gay, Paris. Cutting ore — 110 Allison (Mes- 154 Andrews, 192 | Smith and 

507 R. Anderson, Edin- , Fishing rods. 379 | J. Stewart, London. Floats of paddle- wheels, aprpelolg | oo auiien. 
burgh. : ; 580 | C. Carnier, Lyons. Breaking machine for fab 111 Maynes. 156 Mordey, 193 | Meyer. | 

a . z Rates, Desties. ae voltaic batteries. 581 Haddan, ‘Knowles.  Slotting machines, rics. 112 Bateman. 157 With a 194 | Quick. 

. Niens . Berlin. hing, «c, ’ i * ’ 113 | Venables. (Phillipp). | 195 | Gedge 

910 | Johnson. Baker. Cutting up plastic substances, &c, ” ve, Vidal, Sunder- ' Coupling for connecting chains, &c, 114 Brooks. 158 Edwards ” (Glaser). 

S11 | L. W. Leeds, London. Radiators. 583 G. A. Walker, Retford. | Locking nuts 115 Belling. (Jeansaume)} 196 | Mason. 

512 | C. F. Trinks, Helm- | Automatic feed apparatus for steam 584 H.L. Doulton, London. Crucibles, &c. 116 Newton 159 | Dunnachie. 197 | Thompson 

513 | — — A. a " 585 | Beck. Abadie, : Cigarettes ‘ (Storm). 160 — and (Lasher & 

i) e. Taylor. ine and o y, &c., substances 5 Sra- t : 117 | Johnsor Yright. | Bradford), 

514 J. Rettie, London. Gas burners. , 586 = nee. sai Treatment of brine. (Bancroft d 161 Thorn. 198 sage & 

515 | E. Cobham, Stevenage, gApparatus for digging land. 587 E. P. Potter and W. H. Oxydising agent Thorne). 162 Shaw and Appleton. 
Herts. iggin, Bolton. — 118 | Chapman. Milan. 199 | Johnson and 

516 | Lake, Lovegrove, Arches anddomes, (Complete speci- 588 A. A. Patterson, Lon- Drills 119 De Pass 163 Newsum and Renaudin. 

sy - te - WF ocgeoe eae Feb. 3. don. P - (Béliard). us Ibbetson. 201 | Wells. 

* * aney, Man- ing and bin etters, &c. ; 20 Joel. 164 ‘oleman. 202 | Bilsland. 

i a Sar | Fee: Geeees: | Comabnatitlo gua ote. 121 Ingham. 165 Dathis. 203 | Rockliffe. 

e. Faleconnet. e navigation. ™ 4] steam boile 123 Boult (Ster- 166 athis. 205 | May. 
519 A sey -— &. —— Manufacture of gas from oils, owt | a. A Sg Sharpe, Lin- | Horizontal s boilers. fing) 167 | Haddan 206 | Fairlie. 
Ww , Glouc. ’ ; : 124 Rathbone. Hurst). 207 | Engel 
ey A a aw ote ry ; = ig tod F.d'Humy, | Galvanic batteries, 125 Monfort.. 168 Perkins and (Berlien). 
. Lea, London. _| Training the human voice, al P 126 | White and Gilbert. 208 | Foxall. 

522 | Allison, Cooper and | Desiccated egg, &c. sad — Cheshunt, Coal tar, naphtha, and oils. pote 169 Rene aol 209 heen 
La Mont. 3 128 | Chidley. Stuart. 210 | Moreton. 

523 | A. Hi n, London. | Folding bedsteads, > at Ems : i ; F siti 130 Odling. 172 | Burns, Barr, 212 eidnane. 

924 — son and Man | Harvesting machines, Hollins, Derby. 131 | Abel (Kaiser). « Mestee. 213 | Showell and 
waribg. artly 3 | 132 | Lake( Mazi 173 | Baesch T ; 
Marek Binder Ma- | dl la oo How | Menching. 133 | Allen, | 174 | Bierthumpfel] 214 | Lake 

_ | _ nufacturing Co.) | 596 | Imray. Giroud, Regulators f 135 | Brocklehurst.f 175 | Morgan- (Schreiber 

523 | F. Mcllvenna, Man- | Exhibiting goods, &c. C f . ——_ 136 | Paxman. Brown & Fellner). 
chester. ad i Pos eed | Direct-acting hydraulic machines, 137 | Burgess. (Martini). 215 | Brandon 

526 | R. W. Vining, Liver- | Electrical communication on railway | _ J. Fielding, Glouc 139 | Wirth (Grieg 177 | Lee. (Hotchkiss). 

1. «| grains. 598 | H. Thame, London. | Galvanic batteries 141 | Josephy. 108 | Beeets 3 

527 | Haddan. Capitaine. | Shuttles for sewing machines, 599 | 8.8. Hellyer, London. | Water-closets. 142 | Walker. (Viet). 217 | Sellon. 

928 | Haddan, Gilbert. | Hose connexions. 600 | T. Fletcher, ‘Warring- | Gas cooking stoves, &c 144 | Groth(Ram-} 179 Alabaster & | 218 | Wirth 

529 | R. —e.. no al | Dinner plate and cover. comils berg). ~ a —_ and 
under-. wood. ‘ 145 Swinburn. 1 ichardson. 0.) 

530 | E. B. Petrie and W. A. | Lubricating parts of machinery. ie pudeater. ie | 182 | Toope. 219 | Fuller. 
Entwistle, Rochdale 602 | B.C. Wise Belvedere, | Neckties ; ; 

ci i «||| ee. Kent, ne " YNVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 

533 | Barlow. rs sonouve. | Kepittine insekinen ya's W. Darby, Margate. | Communicating in railway trains. COMPLETE SPECIFICATIONS. 

534 | F. A. Colley and J. | Stands for holding: vessels, 'E. N. Molesworth- | Railways For Particulars see Corresponding Numbers in Lists of 
Wingfield, Sheffield. "Hepworth Man- ' Applications for Patents. 

535 | Pitt. Crocker, Curtis, nape eae and dynamo-electric | _ chester. | | 
an eler. machines, (Complet vecifica- i | 

wn | gee, mnie soto) 2 Gm ae 1.3, | ating, cela, 42, come, x, | name | xa. | same | x0] _ rome 

| R._H. Froude and J. Driving gear for bicycles, tricycles, : i 3 x =I 
| "Jenner, London. y 606 ong ee | Letting: of apparatus for looms, 1883 1883 | 1883 

537 | Imray. Pilkington. Battonsor des fasteners, borough, Lanc 487 | Brandon 516 | Lake 564 | Lake 

938 | Clark. Lynch, Cable stop; 607 and F. Garrett, | Thrashing machines (Morley (Lovegrove).} (Marnefe). 

539 | M. R. Ward, London. | Tram, rs "and road cars, &c., and | “Leiston, Suffolk, & | P | Sewing 535 | Pitt 575 | Lake (The 

Feb. 1 electric driving mac ery. | J.D, Ellis, Sheftield. | Machine | (Crocker, Huston 
ot | N. OM. Begteeen. Mineral oils. 608 | T. Cliffe, Hudderstield. | Enamelled bricks and tiles a... per 2 —_ 

|  Broxburn 609 | M. Hyam, London, | Umbrellas, sus, . 506 | Alexander "heeler), Berth Ce.) 

541 | 8, Plimsoll, ym Coaling steamships, 610 | F. A. L. de Gruyter, | Lighting b sg (Frazier). al Sore eee 

542 | H. Webley, Birming- | Breechloading small-arms, |” “Amsterdam. al ates 2 xa ae : m 

| ham, 611 | A. E, Edwards, Lon- | Producing motive power NOTICES 10 PROCEED. 

543 | D. Appleton, Manches- Metal rn aa ,Dlates, don F 1,—Time for entering Opposition expires Friday 

an ij 33 " 
544 | i F. ‘4 paste, Seaton. Automatic Saakiag’ end antinngtin 612 W, Halkgard, Prov — wire. (Complete specisica- February 23, 1883. 
| i eae 613 Haddan. Thurzo. ' | Crutches, heels of boots, &¢, 4 | - 
ra | a "walt, oc = carriages. 614 A. Fleming, Lon- | Electric generators, No. Name. No. | Name. No. Name. 
rne, Corn w: Edin- , P | | 

a7 | J. Dewrance, jondon. Water gauges. peal los tte, Cee AEN ie | Riddell. ust Drewitt. Bt | Fox and 
ne onter Sewing machines, 616 | J. B. Goodwin, London.| Globes or shades. 4629 | Gibbs. 4732 | Haddan Wheeler. 

pa C. See. Macy Fang he brushes, c, po or a — e, Breechloading firearms, 4631 | Kinnaird. __ | _ (Schatte), | 5278 | Vaughan 

Sol by Harrison, Lon- Artificial h hard and soft india-rubber, 619 Wadinenth, Lele pone thm as bg 1750 | } sone rr tamilton) 

7 wig. Odio, and Hamer. 5343 enderson 

902 a ey mey Furnaces, 620 | J. Walker, Leeds, Materials fouled in process of purify- | P Acts 14780 | = and -_ ——, 

= : . : 4649 | ’ iver. 5991 | Pihlfeldt. 
553 | H. L, Pattinson, Fell- | Obtaining products from coal, &:, 621 | R. Dean, London. none men liquors. (Complete | 4651 McLellan. 4802 | Beach. 6208 Thempesn 
ing, Durham. | i ; specification), ’ 4703 | Jensen 4830 | Noble. (Walz). 
ee = Ls aye a se orm. 622 | T. Nordenfelt, London, | Percussion caps, | (Klein). | 4831 | Noble. 6225 | Davison. 
Anonyme des Cables ones enantenn, 623 | P. Cardew, London. Measuring and regulating electric 4712 | Webb, — = °% sche thof) 1883 — 
| | sen, an | (Schulhof). 

sens Berthoud tere || 624 | Lake, Skene. Biectro-motors | Jensen. | 4929 | Frisbie. 38 | Schott. 

et Cie.) ‘ 625 | Lloyd Wise. Bauer. | Substitute for leather, horn, &c. | 4730 | Lake (Lin- | 5052 | Webb. 48 Musgrave & 
|, 626 | J.J. Ridge, Enfield. | Fountain pens, i dauer). 5184 | Boys, Gregory. 
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ENGINEERING. 














Name. | No. Name. No. | Name 
| 
1883 1883 | 
Duff. 424° Fowler 487 | Brandon 
Thompson (Carter and | (Morley 
(Parshall), Rennie). | Sewing 
Gordon. | Machine Co.) 








Il.—Time for entering Opposition expires Tuesday, 


February 27, 1882. 

































































Name. No. Name. No Name 
1882 1882 
Boult 4807 Lake (Milli- | 6103 | Fonnereau & 
(Fleury). yan). Fielding. 
Wright and | 4814 | Motherwell. | 6104 | Teideman. 
Wright. 4822 | Dawson 6105 | Varley and 
Stone. (Kidder). 1883 Shearer. 
Phillips 4838 Mills (Belle- 21 | Woodhead. 
(Miller), Fonds). 62 | Rowan. 
Pickles. 4841 Teague. 103 | Reich. 
Bull. 4843. Holmes. 105 | Lewis. 
Vaughan andj 4848 Hawkins. 136 Paxman. 
Walton. 4890 | Davis. 160 | Shiers and 
Hopkinson. | 5080 | Clark (Bell). Wright. 
Lake (Ball). ] 5202 Little. 215 | Brandon 
Barlow (Boldt] 5380 Preston, | (Hotchkiss). 
and Vogel). Prestige, 325 Lake (Har- 
Brown. Preston, vey Screw 
Benson Cornish, & Co.) 
(Stabler). Simmons. 358 | Lake (Hus- 
Reckenzaun. [5417 Howarth. ton Ships’ 
Neilson and | 5591 Tolson and Berth Co.) 
Thompson. Tolson, 380 Lake (Feister 
Bull. 5753 Malcolm and & Hunter). 
Brice. Malcolm. 535 | Pitt (Crocker, 
Britain. 6090 Hemming. Curtis,and 
Wheeler), 
PATENTS SEALED, 
1.—Searled February 2. 
Name. No. Name. No. Name. 
1882 1882 | 
| Hollingworth] 3863 Nicholls. 4908 | Macdonell. 
Avis. 3875 De Pass 5075 Jensen 
Combault & (Anthoni). (Beatus, 
Taylor. 3879 Brackelsberg, Petersen, 
Scott. 4007 Wirth (Von and Co.) 
Horsey and Bechtol- 5125 Boult (The 
Sell. sheim). Elliott 
Mansfield. 4079 Somzee. Pneumatic 
Cunnack. 4213 Ciark(Brown Door Cheek 
Jones. «& Brown). Co.) 
Guille. 4288 Dewrance & [ 5287 Scherer. 
Macintyre. Wimshurst.} 5443 Clarkson. 
Slack.* 4340 Lowe and] 5501 Key and 
Gartrell, Lamb. Lowrie. 
Werdermann,] 4341 Lamb and} 5535 Clark (Kat- 
Harding and Attenbo- zensteii). 
Harding, rough. 5550 Dempster. 
Jensen 4402 Hellyer. 5639 | Young- 
(Ericsson). | 4487 Imray (Dau- husband, 
Dickson, denart). Young- 
Epstein. 4567 Voice. husband, 
Wood. 4683 Clark & Hudson. 
Greenway. (Huyler), | 5659 | Abel (Mon- 
Noble. 4745 Clark tagnac et 
Davey. (Cutler. Fils). 
Davey. Cutler, 5717. Davis. 
Riley. Cutler, & 
Beck, Thompson), 
MacBrair, 
I1.—Sealed February 6. 
Name. No. Name. No. Name. 
1882 1882 
Poole. 3828 | Beck (Wallet)} 4163 | Clark 
Cullabine. 3833 | Little, East- (Maynard). 
Gardner | wood, Green,} 4182 | Messent. 
(Wanzer). | & Fletcher. | 4210 Clark(Cordes) 
Lake (Whit- ] 3841 | Lake 4262 | Box. 
comb). (Canfield). | 4265 | Nation. 
Bloomfield & | 3847 | Bulpitt. 4458 | Lake( Weston) 
McGurn. 3855 | Porter. 4520 | Nasch. 
Kissam. 3858 | Watson. 5103 Hughes. 
Imray 3859 | Scott. 5112 | Imray 
| (Grimme, | 3884 | Morgan- | (Poullain, 
| Natalis, & 3rown Michaud, & 
| Co.) (Adams). Michaud). 
Brydges 3885 | Morgan- 5409 | Muirheadand 
| (Sandmann Brown Collet 
| Mitting. (Miltimore) (Grindle). 
Willway. 3887 | Mackay Pedley. 
Green. 3938 | Holman and Swan. 
Barlow Hunt. Wilding 
| _ (Borner). 3952 | Norman and (Stollwerck) 
| Jensen Wortley. Wilding 
|" (Caillat). | 3970 | Macdonald & (Stollwerck) 
Thompson. Macdonald.} 5566 | Cherrill 
Morgan- 8977 | Urquhart | André 
Brown | (Plaufair). | Boult (Mack). 
| (Trenor). | 4008 |Lake (Fern- 5 | Boult (Smith) 
Southall. berg) Goodby. 
McGillivray. | 4060 | Toye, Gandy. 
Mori. 4072 | Farquharand | Taylor. 
Mori. | Oldham. Clark (Edge). 
Harding. 4161 | Lawrence 5916 Adam. 
\Clough). i 





Jan, 27, 1863, Nos. 3498, 35% 





FINAL SPECIFICATIONS FILED, 











all of the year 1882. 


557, 3562, 3567, 3568, 3572, 
76, 3577, 3578, 3581, 3585, 3587, 3589, 3592, 
3593, 3596, 3603, 3610, 3646, 3648, 3741, 4590, 


3595, 3600, 3602, 3606, 3608, 3609, 3613, 


3575, 
P 


3619, 3626, 3707, all of the year 1882. 


1882. 


3630, 3633, 3634, 3635, 3672, 
year 1882, 


2410, 3617, 3618, 3631, 3643, all of the year 


FINAL SPECIFICATIONS FILED—continued, 
Feb. 1, 1883 3647, 3652, 3653, 3654, 3657, 3658, 3662, 
3681, 3701, 5201, all of the year 188 
3661, 3603, 3664, 3666, 3667, 3668, 
3683, 3684, 3685, 3688, 8689, 3691, 3692, 
3714, 38761, 3765, all of the year 1882. 














PATENTS WHICH HAVE BECOME VOID. 

















3679, 


1, 3675, 


3699, 


I,—Through Non-Payment of the Third Year's Stamp Duty of 501. 


No Name. No. Name. No. Name, 
1880 1880 1880 

253 Gray. 302 Williams. 339 Marshall, 

254 Lissagaray. 304 Schmidlin. 340 Von Naw- 

255 Hanson. 305 Kingsford. rocki 

257 “Dixon 307 | Smith. (Hartinann) 
(Rump). 308 Hammond, 341 Denby, 

258 Bickham and] 312. Engel Helliwell, 
Houlds- (Stein). Hillary, & 
worth, 318 | Whitworth. Riley. 

260 Wallis. 319 Bauer 345 Nyland 

262 Howarth. (Appenzeller) (Nyland). 

264 Meeham. 320 Bauer 346 Campbell. 

273 Chappuis. (Quistorp). 347 White and 

277 Moss, John- 321 Biggs. Sears. 
son, and 322. Specht 351 Davis 
Wright. (Richter). (Marz, 

282 | Sugg, 324 Dixon Aklemin, 

283. Davis. (Rumpf & Kayser, & 

285 Robinson. Conrad). Tisde 

286. Gray. 326 Peters. 354 Waterworth. 

288 Legge and 327 Kesseler 355 Salsbury. 
Bartlett. (Lins). 356“ Porter. 

289 Lake 329 Scuthcombe. | 357 Newton 
(Westphal).]| 330 Linford. (Wallegg & 

291 Thomas. 332 -Fielding and Hirsch). 

3 Smith. Butter- 353 Newton 
Macleod. worth. (Walleyg & 
Barney. 336 Hoyne. Hirsch). 
Bauer 338 Von Naw- 363 Edge. 

(Delpech). rocki 363 Bruce, 

299 Lake (Tasenba ch Stenhouse, 
(French). McCowan, 

301 Roper and & Haddow. 
Edwards. 367 Barclay. 





II.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 














No. | Name. No. Name. No. Name. 

1876 1876 1876 

243 | Casson. 279 | Newton 306 Templeman. 

245 | Marsh. } (Morgan). 322. Scott. 

246 | Moore. 292 | Matthews. 330 Murdoch, 

250 | Mather. 303 | Newton Ault, and 
| (Babbitt). Knowles, 








PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 


























DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 











No Name. No. Name. No. | Name. 
1876 1876 1876 | 
387 | Clark 444 Clark (La 442 | Broadhead, 
(Paquelin). Société 717 | Chadwick 
Anonyme (Harley). 


des Mines 
et Fonderies 
| de Zine de 
| la Vieille 
| Montay ne). 











No. Name. No. Name. No Name. 
1880 1880 1880 
419 Wilcox and 1308 Clark 507 Johnson 
Greenwood. (Harrison). (Desiqnolle). 
441 Kesseler 455 Blamires, 530 Samuelson 
(Lorenzen). 472 Morgan- (Marsh). 
755 Vernon. Brown i483 Gjers 
417 | Bure. (Howe). (Caspersson) 
465 Woolfall. 486 MacLachlan. | 608. Carey, 
471 Lake (Anders{ 862 Morgan- Gaskell, & 
; & Watson). Brown Hurter. 
708 Clark (Holmes 4] 617 | Michell and 
(Cereals Holines). Tregoning. 
Manufac- 
turing Co.) 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 








ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING FEBRUARY 3, 1883, 


Abstracts marked with a * relate to applications not 
with. The number of Views given inthe Specification 





‘oceeded 
rawings 


the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either personally, or by letter, enclosing 
— of price and postage, and addressed to Mr. H. READER 

ACK. 


84, Dynamo-Electric Machines: W. R. Lake, 








London. (C. FE. Ball, Philadelphia). (6d. 


field of one pole-piece only. 


shown ; leaving the commutator F it passes in succession through | ' 
| form. 
alkali, rinced, dried, treated with sulphuric acid, again rinsed and 


the left-hand coil and the middle coil of the bar C, through 


3611, 3620, 3621, 3623, 3624, 3625, 3628, 2629, | the coil c2, through the external circuit, through the coils c, c4, o 
3711, all of me 


to the brush F! and armature D3, and by the brush F through 


the armature D?. This arrangement may be modified in various | 


is stated in each case after the price ; where none are mentioned | 





ways, for instance the poles may be of the same kind and the 
armatures rotate in the same direction on a single or on two 
shafts. (January 6, 1882). 


85. Machines and Apparatus for Generating and 
Utilising Electricity for Lighting, &c.: W, R. Lake, 
London. (J. S. Williams, Riverton, N.J., U.S.A) (Is. 4d. 
62 Figs.|—Relates principally to the construction of generators 
of electricity or electric motors with duplicate armatures, one for 
inducing positive and the other negative currents so as to produce 
one or more continuous currents with the reversal of the currents 
in the parts of the machine connected or adapted to be connected 
in the external circuit. The armature is constructed in two parts 
or sections, one with a spp e electro-magnet and positive arma- 
ture, and the other with a negative electro-magnet and negative 
armature with suitable conducting devices. There are fourteen 
claims in this specification, and it is impossible with the limited 
space at our disposal to refer tothe whole of the subject-matter 
contained therein, (January 6, 1882.) 

2670. ag | for Connecting Service Pipes to Water 
and other Mains: C. J, T. Hanssen, Flensburg, 
Prussia, [tid. 12 Figs.J}—A gun-metal tube is screwed into the 
main by one end, and is connected to the service pipe at the other 
end. The tube is filled with a plug of hard sugar or other material 
soluble in water, grooves in the pipe, which may also be conical, 
serving to retain the plug in place. The underside of this material 
may be protected by a layer of parattin wax. (June 7, 1882). 


2671. Centrifugal Governors for Regulating Steam 
Engines, &c.: . P. Thompson, London. (J. Se!wiy, 
Brunswick). (8d. 12 Figs.J)—Consists in the employment of a 
rotating pendulum oscillating in a circular path, and in which the 
moment of centrifugal force is proportional to the sine of the angle 
which the pendulum arm makes with a plane parallel to the axis 
of rotation passing through the axis of the pendulum. (June 7, 
1882). 


2727. Construction and Mode of Working Appa- 
ratus wherein Steam is Generated to Actuate Motive 
Power Engines: H. apoms and E. Field, London. 
(6d. 11 Figs.j|—Relates to different arrangements and construc- 
tions of three chambers called respectively No. 1, No. 2, and No, 3. 
The combustion of the fuel is effected under pressure in No. 1. 
The steam is generated in No. 2 by the contact of the water 
therein with the surfaces heated by heat generated in No. 1. 
No. 3 receives the products of combustion from No. 1, which, in 
it, are brought into contact with the moisture, whereby the 
expansion of the mixed vapours is largely increased, some steam 
is generated and more or less superheated, and solid particles are 
deposited from the products of combustion on a surface not 














directly acted upon by the fire. The illustration shows an arrange- 
ment of vertical steam generator. The chambers Nos, 2 and 3 
are charged with water to the levels b! and c? respectively, the 
closed doors a4 and a5 are removed, the cock ik! is opened, the 
fuel lighted, doors a4 and a) closed, and a light blast of air turned 
on. The products of combustion pass up through the passages 


f, and proceeding down the caps through the water deposit the 


solid matter. The steam generated in No. 2 chamber passes by 
the pipe g to No. 3, and mixes with the products of combustion. 
If now'the cock h! be closed, and the air pump be kept going, a 
sufficient pressure to work the engine will soon be generated. Or 
instead of opening the cock JJ, the trunk d may be used asa 
chimney for first raising steam to start the air pump. The fuel is 
supplied through the door and valve arrangement shown at the 
top of the trunk d. (June 10, 1882). 


2775.° Safety Sppezates for Opening Mineral 
Water Bottles: D.C. Berthod, London. [4d. 1 iy.) 





2 Figs.|—The two | 
parallel bars C C) are sustained in the uprights B, and constitute | 
| the cores of the electro-magnets. 
| kind) pole-pieces C2 C3 are fastened to the inside of this bar ; | 
3615, | the armatures rotate in (opposite) directions, each in the inductive | 
The direction of the current is clearly | Electric Candles, 


The two (preferably of opposite | 





—Consists of a long piece of metal covering, the upper part of 
the bottle provided with a rod inside for pushing the stopper into 
the bottle, a spring to return the rod and a wire netting to cover 
the bottle. (June 13, 1882). 


2776. Manufacturing Carbons Applicable for 
&c.: F. H. Varley, London. (6d. 
19 Figs.|—Vegetable or other fibres are twisted into string or other 
This string is stretched on a frame, treated with a caustic 


dried, immersed in a hot solution of petroleum and tar or other 


suitable hydro-carbon, placed in a carbonising chamber, and sub- 
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mitted to a succession of heatings and immersions until they 
become solid. (June 13, 1882). 


2781. Electric Lighting Apparatus: W. R. Lake, 
London. (C. F. de la Roche, Paris). (6d. 5 Figs.J|—Relates 
to automatically regulating the feed of the carbons in are lamps ; 
a tube O of suitable metal, has upon its extremity a screwed 
sleeve A, provided with projecting claws d, which support a 
ring K; the carbon R is moved forward by a spiral spring M placed 
in the tube T. Between the extremity of the tube O and the 
washer K (both preferably made of platinum) is a free space, the 
size of which is regulated by screwing the sleeve A to a greater or 
less extent upon the tube O. The external tube T is provided 
with apertures C, the sleeve A being also cut away, to allow of the 
free circulation of air. The ring B is formed of magnesia with a 
central opening, which is made so much larger than the diameter 
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of the electrode as to leave free access for the surrounding air. 
(June 13, 1882). 


2789. Supplying Air to Furnaces of Steam Boilers, 
&c.: J. Howden, Glasgow. [ls. 2d. 23 Figs.)—The air 
supplied under pressure passes into a casing, and in contact with 
tubes or passages through which the fire gases escape through 
pipes to a casing’covering part of the furnace end of the boiler and 
provided with suitably pe apioreney or adjustable openings 
through which the heated air enters each furnace and ash-pit. 
Tubular firebars leading air to a hollow fire bridge or hollow per- 
forated side pieces leading air so as to issue into the furnace at the 
sides, and a mechanical stoker may be employed. (June 14, 1882). 


2795. Looms for Weaving: T. Knowles, Blackburn. 
{6d. 24 Figs.)—Relates to a method of mounting the pawl upon 
the rocking lever which actuates the catch-wheel and attendant 
mechanism employed to rotate the taking-up beam, the pin upon 
which the pawl is pivotted being a fixture, with projecting ends, 
and to arrangements of mounting the swell. (June 14, 1882). 

















2804. Employing Electricity for Telegraphic and 
Telephonic Purposes: W. R. Lake, Londo (F. Van 
Rysselberghe, Schaerbeck, Belgium). (6d. 2 Figs.|—Consists in 
employing for each communication either two parallel conductors, 
or two conductors one of which surrounds or envelops the other, 
these conductors being insulated from ene another and from sur- 
rounding bodies, one end of each conductor being insulated, and 
the other ends being in communication with the receiver and the 
transmitter respectively. (June 14, 1882). 


2830. Construction and Government of Electro- 
Motors: . E. Ayrton and J, Perry, London. (sd. 
21 Figs.]—The bobbin A rotates inside a Pacinotti ring. In the 
present case one end of the wire on the bobbin is fastened to the 
iron and the other end passes through the spindle to the brushes 
T. The Pacinotti ring is preferably built of two end parts of soft 
iron E E and a considerable number of plates of iron formed as 
shown in Fig, 2, bolted together with separating washers. Parts 
of the ring project inwards so as nearly to touch the surface 
of the rotating part. The dotted lines show how the wire coils 
are wound in the groove of the ring so that they shall be clear of 
the rotating parts. In Fig. 2 the commutator is shown so that 

















the rubbing surface is plain, the twelve pieces C being fastened 
to the disc of wood Z. This disc of wood has on its surface also 
a continuous ring of metal D to which is connected one terminal 
B of the machine. The current entering at B passes to the rings 
D across the broad brush to one of the commutator pieces C, and 
to the second narrower brush T, thence through the hollow 
spindle to the coils of the rotating bobbin and then to the 
metal of the bobbin and frame of the machine. In Fig. 2 the 
brush holder is a disc of wood or other insulating material fastened 
to the spindle by means of a set screw passing out at the circum- 
ference of the disc. In order to adjust the position of the brushes 
when the machine is in motion, a clutch is constrained by spiral 
feathers on the spindle to have a relative motion round it, which 
is communicated to the brushes. A relative motion may be given 
to the commutator and the Pacinotti ring by means of a handle. 
Several arrangements are described and illustrated for regulating 
the speed of the moter by a governor, ¢.g., a resistance may be 
introduced and taken out periodically, or several circuits may be 
employed in the field magnets, more or less of which are cut out 
by the governors or a current passing round both, the armature 
and a permanent field magnet may diminish the magnetism of the 
latter. This specification contains twelve claims. (June 15, 1882). 


2834. Water-Closets, &c,: A. M. Clark, London. 
(J. J. B. Frey, New York, U.S.A.) [8d. 11 Figs.|—Relates to pro- 
viding (1) a slop safe for water-closets which shall provide for the 
flushing of the basin and be easily kept clean; (2) a phumber’s 
coupling for the basin ; (3) sufficient ventilation ; (4) an overflow 
for the basin and the valve chamber, &c. (June 15, 1882). 


2840, Apparatus for the Measurement and Regula- 
tion of Velocity: H.S.H. Shaw, Bristol. (6d. 6 Fiys.) 
—A moving body, whose motion regulates that of another, causes 
an electric circuit to be alternately completed and broken in a 
space from which air is displaced by a suitable gas, and the electric 
current is utilised to control the motion of the desired apparatus. 

une 16, 1882). 


2841. Steam Boilers: A. D. Barclay, Kilmarnoc 
Ayr. (6d. 11 Figs.]—The boiler is formed with an outer —— 
water space A and a central cylindrical water space B(formed with 








a closed rounded end just over the furnace F), between which is 
an annular flue space C. The upper end of the boiler shell A is 
closed by a flanged plate A2, fitted with a steam dome A3, The 
annular water space A and inner space B are connected by a large 
number of small water tubes G fitted radially and horizontally 
through the annular space C. The flue space C communicates 
with the smokebox E by a number of vertical pipes D, The coil 
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of pipes arranged in the smokebox E is for heating the feed water. 
Modifications are described and illustrated. (June 16, 1882). 


2846. Railway Brake Apparatus: E. Foakes, 
Cardiff. (8d. 9 Figs.|—Claims the combination of brakes con- 
sisting of toggle joints and shoes with longitudinal rods or bars 
arranged to be pushed or pulled by the adjacent vehicle, and to 
act on the brakes through suitable apparatus described. (June 16, 
1832) 


2848. Steam Pumping Engines, &c.: T. H. Ward, 
Tipton, Staff. [ls. 27 Figs.)—Relates to stop regulating or 
throttle valves in which the current through the valve is divided 
and taken in two opposite directions and the valves proper are 
mounted upon one central rod ; to means for packing the piston 
rod ; to the valves of the pump cylinders, and to actuating the 
slide valves. This specification contains twenty-nine claims. 
(June 16, 1882). 


2849. Presses for Extracting 
from Seeds, &c.: J. H. Johnson, London. (?. D. and E. 
D. Brenot, Paris). (6d. 10 Figs.}—Relates principally to the 
metal cage or receptacle for the material to be pressed in oil 
presses. The cage presents narrow spaces for the escape of the 
expressed liquid, the different charges of seed are separated by 
metal plates covered with hair or wool. (June 16, 1882). 


2852. Machinery for apm Sacks, Pillow Cases, 
&c.: W., A. A. A, E., and J. Briggs, Whitworth, 
Lance. [6d. 8 Figs.)—The wheel A keyed on to the fluted beam 
shaft B drives a second wheel C carrying a snug D, which once in 
every revolution comes into contact with a snug E on the end of 
the rod F, which is connected by the lever G through a spring Hl 
toasliding bar H. This bar H puts the connecting rod I attached 
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te the lever V on one of the jack rolls W into gear with the tappets 
O, S (which operate the healds during the weaving of the closure 
of the tube) every time that the snug D comes into contact with 
the snug on the rod F. The tappets have two treadles L R, 
united at their free ends by a strap P passing over a pulley Q. As 
soon as the connecting rod is hooked to the treadle it tightens 
the strap e on the warp beam f, and maintains the extra pressure 
(which is transmitted through the spring d) so long as the two 
warps are being woven together to form the bottom of the article. 
(June 16, 1882). 


2855. Adjusting Railway Garstage Doors, &c. : S. 
A. Say, London. [6d. 14 Figs.|—The door jamb is formed 
in two parts, one fixed and the other movable to and fro thereon ; 
the door is hinged to the movable door-post ; strips cover the 
space between the fixed and movable door-posts, or the hinges 
may be caused to recede from or approach nearer to the door jamb 
by means of screws. (June 16, 1882). 


2856. Motooneiogsend Indicating and Air Testing 
Instruments: F. F. Engel, Hamburg. (W. Klin- 
kerfues, Gottingen). (6d. 4 Figs.}—An indicating hand is actuated 
by the alterations in the length of an hydroscopic hair string and 
shows, by a suitable arrangement of two dials, the dew point, or 
the hair may be connected to the free end of a Bourdon thermo- 
metrical ring, and show directly on a scale the dew point. (June 
16, 1882). 


2857. Injectors: A. H. Smith, Nottingham. [6d. 
9 Figs.|—The illustrations show two modifications (several are 
illustrated) of the injector. Each injector is constructed with an 
outer case A provided with two inlets (one for steam S and one 
for air L) and one outlet I, and is provided interiorly with a cone 
either fixed (B, Fig. 2) or adjustable (C, Fig. ane which is 
another cone either adjustable (E, Fig. 2) or fixed (D, Fig. 1), at 
one side of which is an overflow way provided. with a stop 








valve. A straight way ball or valve is placed in front of the cone 
D or E (shown only in Fig. 1). (June 16, 1882). 

2858. Safety Saddle Bars: R. S. Garden, Lc adon. 
{6d. 7 Figs.J}—Relates to the construction and supporting of 
safety saddle bars, the upper limb of the usual safety bar being 
ian of agreater depth than transverse thickness. (June 16, 

882). 

2863. Apparatus for Checking Amount of Money 
on Tramcars, &c.: H.R. Landon andG. L. Dezille, 
(6d. 15 Figs.}—The tickets are printed in long strips 
wound upon rollers and are led out of a box by feed rollers and 
serrated and numbered. They can be perforated by suitable 
mechanism described at any desired portion corresponding to the 
fare. (June 17, 1882). 

2865. Railway Car Wheels: H. A. Bonneville, 
Paris, (EF. B. Meatyard, Lake Geneva, Wise., U.S.A.) [4d. 3 
Figs.)|—The body or web is formed of two circular discs thickened 
to form a central hub and cut with radial] slots, constituting an 
elastic cushion between the axle and the tyre. The tread of the 
tyre is cylindrical for a portion of its width, and then curves on a 
gradually decreasing radius until the curve becomes tangent to 
a vertical line. (June 17, 1882). 

2868. Apparatus for Cutting or Shaping Stone: 
J. Thomas, Bangor. (6d. 14 Figs,|—The blocks are sub- 
mitted on an anvil to the action of tools fixed in a steam hammer 
block capable of giving a heavy pressing blow. (June 17, 1882). 

2870. Caloric Engine: A. M. Clark, London. (/. 
Schweizer, Soleure, Switz.) (6d. 4 Figs.J}—An annular drum @ 
divided into a number of equal chambers b by radial partitions, 
revolves in a casing d containing water, which also passes into 
the central part of the drum a (as shown, Fig. 2). The two end 





covers of the casing have each a port f exactly opposite one 
another, and as each chamber b comes opposite the two ports a 
jet of flame or steam, &c., is projected through one of the ports 
and thus heats the airin the chamber which is cooled as the 
drum revolves and forms a partial vacuum which is connected by 
a port in the cover (opposite to the port /) and by the pipe m toa 
cylinder of an engine. The drum a is driven by toothed gearing 
from the engine shaft. (June 17, 1882). 


2878. Dry Centre Valves for; Working Gas Puri- 
fiers: E.!M. Simpson, London. (/. Weck, Berlin). (6d. 
7 Figs.J|—A central arrangement of a number of disc valves, the 
number of which depends upon that of the purifiers to be con- 
nected therewith, are constructed in a common case; these valves 
partly communicate with and are partly shut off from one another. 
(June 17, 1882). 

2883. Automatic Lubricating Apparatus, &c.: E. 
A. Brydges, Berlin. (/. Tovote, Hanover). (6d. 8 Figs.]— 
A hollow piston with a hollow piston rod is suitably weighted 
with lead and presses the lubricant through a conical tube on to 
the surface to be lubricated. A disc painted with a luminous 
paint shuts down on the lid when the receptacle becomes empty. 
(June 19, 1882). 


2887, Counting or Checking Apparatus, &c.: F. 
Petersen and J. H. R. Dinsmore, Liverpool. [10:. 
22 Figs.|—Relates to an apparatus to be attached to the ordinary 
turnstiles of ferries, &c., to count the revolutions of steam engines, 
&e. It exhibits a figure of large size, delivers a ticket for the amount 
of fares received, and will (if so desired) not admit more than a 
certain number passing. (June 19, 1882). 

2889. Machinery for the Stages of Theatres: C. D. 
Abel, London. (RK. Gwinner, J. Kautsky, C. Dengg, and I 
Roth, Vienna). (10d. 14 Figs.|—Relates to the working of the 
stage floor and traps by hydraulic cylinders, to the use of two 
longitudinal flaps to give a rocking motion to the stage floor, to 
supporting the stage floor, to the construction of the scene car- 
riages, to actuating the fire curtain by hydraulic power, to me- 
chanism for working the hanging scenes, and to a flying appa- 
ratus. (June 10, 1882). 


2890, Locomotive Engines and Vehicles for Tram- 
ways, &c.: G. Allan and R. E. Dickinson, Sheffield. 
(6d, 15 Figs,]—The boiler resembles two locomotive boilers joined 
back to back, having one common firebox and a firing door at the 
side. The steam after passing through the cylinder is passed into 
a surface condenser consisting of thin metallic pipes freely ex- 
posed to the atmosphere. The steam not condensed is passed into 
a perforated vessel in the firebox, and issues with the products of 
combustion to the air in an invisible state. The brakes are auto- 
matically applied when the velocity reaches a predetermined 
maximum by the centrifugal force of weights causing screwed 
shafts to be turned, bringing revolving blocks into frictional con- 
tact with a drum which causes the brake block to be applied. 
(June 10, 1882). 
2893. Preparation and Fitting of Artificial Teeth: 
Re , Sydney, N.S.W. (H. .Buttner, New York, 
U.S.A.) [6d. 14 Figs.]—The root is first drilled out toa standard 
size and the end cut down te a true surface, the exterior of the 
upper surface reduced to a cylindrical form, a metal pin of the 





142 


Se GINECE ISG 











standard size inserted and a model taken of the mouth, the pin 
coming out with the wax. A metal model of the prepared root is 
placed on the pin, a p!aster cast is made and the artificial tooth is 
adapted to the model root, a gold cap with a central pin upon 
which the tooth is supported being used. (June 19, 1882). 


2894. Manufacture of Cloth and Looms therefor : 
J. Isherwood, Westerly, Rhode Island, U.S.A. [6d. 
11 Figs.|—Strengthening strips are interwoven and firmly united 
to the cloth by means of interlaying warp threads, separate 
shuttles being employed for laying the weft for the strips and the 
weft for the cloth. Relates also to mechanism for automatically 
stopping the loom when any imperfections in the warp appear, 

June 19, 1882). 

2896, Shunts or Switches for  Satetect me | Electrical 
Instruments from the Effects of Excessively Powerful 
Currents : C. T. Howard, Providence, State of Rhode, 
U.S.A. [6d. 3 Figs.J)—The illustrations show an improved 
shunt or switch which is arranged to cut off all electric currents 














rom the interior of buildings whenever it is desired on account of 

thunder storm, &e. Fig. 1 is an elevation showing the current 
shunted from the telephone, and Fig. 2 a section of the same. 
The arrows on Fig. 1 show the path open to the current. (June 
19, 1882). 

2897. Railway Brakes: W. R. Lake, London, (/. 
Woods, Melbourne). (6d. 3 Figs.])—The usual brake blocks of 
railway trucks which are forced on the wheels by a weighted 
lever are released by means of hydraulic pressure which raises the 
weighted levers. The fluid pressure is conveyed by a main line of 
piping coupled at each truck and receiving its pressure through 
anaccumulator. (June 19, 1882). 


2900, Promoting Combustion in Furnaces: A. M. 
Clark, London. (7. Brennan, W. G. Munn, W. J. Duncan, 
W. A. Meriwether, and C. G. Davison, Louisville, U.S.A.) (6d. 
2 Figs.|—Air is excluded as much as possible, and steam is 
passed in straight and diagonal lines across and above the fire, a 
small quantity of petroleum or other cheap oil being fed into the 
steam supply pipe. (June 19, 1882). 

2901. Producing a Continuous Current of Air, &c.: 
E. Edwards, London. (LH. Vigreux, Bois-Guillaume, France). 
(6d. 2 Figs.]—Consists of a revolving conical cylinder having 
helical passages arranged on its surface with inlet passages at the 
larger end and outlet at the smaller end, and a case containing a 
suitable liquid with inlet and outlet passages and a removable 
cover. (June 19, 1882). 

2904. Construction of Taps and Valves: J. Nixon, 
Oldham. [6d. 2 Fiys.J)—Relates to the construction of the 
plug which closes the central aperture, and to the method of its 
attachment to the screwed spindle. (June 20, 1882). 


2906. Reel Appliances for Reaping Machines: T. 
Culpin, London, ([6d. 5 Figs.J—A_ short lever is fixed on 
the axis which carries the blade arms, and is connected by means 
of a rod and lever to the suspended rake, and governs the move- 
ments of the blades. (June 20, 1882). 

2907, Electric Telephony: J. G. Lorrain, London. 
A. Dunand, Paris.) (6d. 10 Figs.)}—A condenser or series of 
condensers used as a receiving telephone are arranged with a 
battery in the circuit of the secondary wire of an induction coil. 





Fig. 1 represents the simplest arrangement in which a single in- 
strument only is used, the transmitter being arranged in the 
circuit of battery Band primary wire a of induction coil C, and 
the condenser E and battery D in the secondary circuit b of the 
induction coil. Fig. 2 is a longitudinal section of one form of 
compound condenser, dd d being simple condensers connected up, 
preferably in quantity. (June 20, 1882). 

2908. Drying Apparatus for Public Washing 
Houses, &c.: W. Combe, Glasgow. [2d.]—A current of warm 
air is driven into or drawn through the apparatus. (Void, the 

* patentee having neylected to file a specification. June 20, 1882). 


2912. Apparatus for the Regulation of Electric 
Currents: S. H. Emmens, London. [6d. 5 Figs.|— 
The illustration represents a device for automatically charging 
one set of secondary batteries by a generator, whilst another 
is discharged by the service circuit, and vice versd, alternately. In 
the figures the discs F and G are caused to revolve in opposite 
directions by the worm E driven by motor A. The discs are each 
divided into two insulated halves O O and R R, and have central 
conducting rings N N and P P, of which N N are always connected 
with O O, and with the leading and return wires L+ and L— of 
the service circuit, whilst P P are always connected with R R, and 
the leading and return wires M+ and M— of the dynamo B. SS 
and T T are the stationary poles of the batteries C and D, with 
suitable contact pieces for maintaining electrical connexion with 
F and G. At every half-revolution of the discs F and G, the 
batteries exchange circuits. The changing the coupling up of 


he batteries simultaneously with the exchange of circuits by 


which they may be charged in parallel arc and discharged in 


series, is effected by the rising and falling of a movable frame 
carrying the contact pieces, and actuated by an electro-magnet 
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or cams, &c. These operations can if desired be effected by hand. 
(June 20, 1882). 

2913. Second Batteries: S. H. Emmens, London, 
{6d. 11 Figs.}—Strips of sheet lead are rolled up in the form of 
short cylinders, and are superposed one over the other, each pair 
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being separated by an insulating diaphragm B, and the elements 
of each pair by a porous diaphragm C, or the strips of lead may be 







wound in cylindrical spirals, or flat rings may be superposed and | 
form two concentric cylinders, the inner rings being either hollow | 


or solid. The batteries may be charged either mechanically or by 
using a suitable salt of lead as an electrolyte and passing an electric 
current, (June 20, 1882). 

2914. Electric Lamps: 8S. H. Emmens, London. [é. 
4 Figs.|—Fig. 1 represents one arrangement for causing the carbons 
to approach one another on the diminution or cessation of the 
current. A pair of levers A (jointed scissor wise) have at one 
extremity arms B to hold the parallel candles of the lamp. The 
normal attraction of the electro-magnets C being counterbalanced 
by the weights D, onany cessation of current the two carbons will 
be caused to approach. Ina modification the cross levers are re- 
placed by bell-cranks, and the weight by a spring connected to the 
two ends of the bell-crank lever. The carbons are caused to press 





upwards by their own weight or other suitable means, and are 
held in position by combustible material (placed at intervals) 
attached to a peg which is too large to pass through a hole in the 
bedplate ; on the material being burnt the carbons are fed forward. 
Fig. 2shows another arrangement of automatic feed, the carbons. 
being placed in holders pivotted so as to assume varying de- 
grees of inclination as the candle isconsumed. The holders are 
inclined by the tension of the spring K, and are caused to diverge 
by the armature O of the magnet C. Or the carbons may be fed 
forward by weights or springs, and be retained in position by 
contact pieces (actuated by an electro-magnet) which grip and 
sustain the carbons as long as the normal current is passing. 
(June 20, 1882). 

2915. Hoisting Gear: W. J. Brewer, London. [éd. 
12 Figs.|—Relates to the construction of the pulley block, the main 
feature of which isa driving pulley of large or large and smaller 
diameter, formed so as to give a good hold to the rope or chain, 
and keyed to anaxiscarrying one er more cog pinions of different 
diameters, and supported in a suitable framing suspended by the 
usual hook and eye, one or two drums being supported upon the 
same framing. (June 20, 1882). 

2916. Children’s Cots: G. W. Moon, London. [é6d. 
3 Figs.J|—Relates to providing the cots with means for prevent- 
ing all possibility of the child creeping or falling out, and to the con- 
struction of the stands. (June 20, 1882). 


2917.* Dynamo-Electric Machines: T. Parker Coal- 
brookdale, Salop, and P. B. Elwell, Wolverhampton, 
[4d.]—The armature is formed of square or oblong section exposing 
the two sides and face to the field magnets, the core of the rim 
being of a non-magnetic substance. The inductor isa long cop- 
per bar forming a continuuous spiral, strips of iron being placed 
between each spiral turn. Two rollers running ina groove formed 
on the commutator cylinder bear with their outer edges against 
the side of the groove and collect the current, or the current may 
be collected by two discs on opposite sides of the armature which 
press upon the copper bar when pressed sideways by an arm, the 
two discs being rigidly connected together but insulated from one 
anotherand revolving by roller friction. In electro-motors an 
electro-magnet is caused to rotate between the poles of a fixed 
coil and the current of the internal magnet is reversed at each 
point where its lines correspond to the lines of the outside coils. 
Secondary batteries are formed by strips of lead coiled or joined 
in zig-zag form, and the interstices filled up with oxide or sul- 
phate of lead. (June 20, 1882). 

2918. Obtaining Ferrocyanide of Iron and Ammonia 
from the Products of the Manufacture of Coal Gas: 
S. Pitt, Sutton, Surrey. (H. Bower, Philadelphia, U.S.A.) 
[4d. ]—Iron, or a salt of iron, is added to the ammoniacal liquor, after 
which lime is added to free the ammonia, which is then distilled 
off. An acid and a salt of iron are now added, as long as a pre- 
cipitate is formed. The ferrocyanides may be extracted from the 
sediment of the liquid by heating with excess of an alkaline salt. 








(June 20, 1882), 


(Fes. 9, 1883. 


2920. Apparatus for Cleaning and Removin, 
Skins from Potatoes: C. L. Hancock, Dudley, Ware 
[6d. 3 Figs.J—The principal feature is the brush and jagged 
surfaced punctured plate acting conjointly within the vessel 
(June 20, 1882). . 


2925.*_ Manufacture of Leather from Clippings a 
Waste Pieces: E. G. Brewer, London. ag Ag Sen 
{2d.]—The clippings, &c., of varnished leather are subjected to an 
operation to render them soft, and are completely impregnated 
with a gum or other adhesive substance. (June 20, 1882), is 


2926. Cooking Ranges and Stoves: A. K. Ro z 
son, Leeds, [(d. 3 Figs.|—In ranges fitted with two or =, 
low ovens an angular boiler is formed so that it protects the sides 
of the ovens from the intense heat of the fire, and replaces the 
usual fire-brick protector. (June 20, 1882). 


2927. Improved Machine or Apparatus for Raisi 
Water for Irrigation, &c,: Ww. R. Lake, Londo 
(F. A. Grunow and H. Meyer, U.S.A.) (6d. 5 Figs.|—The water 
entering at the bottom of the elevator is cut or shaved by the action, 
| of the running wheel and thrown outward with such force as to 
| cause it to rise a sufficient height in the casing to be expelled, 
| (June 20, 1882), 
| 2928. Mule Spinning Machines: S. M 

4 : 8. oc Prc.- 
vidence, U.S.A. [td. 4 ee. -When the mule pncerm aac 
| into the roller beam it and the spindles are automatically wiped 
| by the brushes (one shown at 3) and cloth 7, arranged and sup 
| 
| 





| 














| 

| ported as shown, and operated by the cord D (the dotted lines 
show the positions of the wiper and cord when the carriage 
has moved out), and the loose fibre and waste is removed from the 
portion of the floor traversed by the mule carriage by means of the 
pivotted brush M, which is reversed at the end of each traverse. 

| (June 20, 1882). 


| 2930." Treatment of Coke Oven Gases for the 
Utilisation of their Constituents: J. Imray, London. 
(GS. Page, Stanley, N.J., U.S.A.) (2d.|)—Wire gauze enclosures 
acting on the principle of the Davey safety lamp are fitted to the 
| top of the coke ovens, and the gases are conveyed away by a hood 
1 = tothe wire gauze into a box containing water, (June 20, 
| 1882). 

2931. Umbrellas, Parasols, and Sunshades: B. J.B. 
| Mills, London. (/. A. Dupuy, Lyons). (6d. 7 Figs.}—The 
| sticks of umbrellas are capable of being shortened by causing one 

part to enter into the other, the top notch sliding towards the 
| point, and being fastened in position 4 various methods described, 
(June 20, 1882), 


| . 2934. Suspending or Mount: Electroliers, &c.: 
| A. W. Brewtnall, Warrin 4» & (6d.]—The clectro- 
| liers are suspended by a ball-and-socket joint. The ball and socket 
| are both constructed in segments of metal separated by segments 
| of insulating materials, the metallic segments of the ball corre- 

sponding to and being in contact over a sufficient surface with 

those of the socket. These segments are connected to the leads. 
| (June 20, 1882). > 


2938. Actions of Pianofortes: J. Mallinson, Selby, 
Yorks, (6d. 7 Fiys.|—Relates to the construction and employ- 
ment of pianoforte actions made with metal wires having coils and 

| curved ends to fit over and act on the hammer butts so as to hold 

the _—— in check and prevent shakes or false notes. (June 20, 
| 1882). 

2941. Wheel: J. S. Ayton, Stoke-upon-Trent, and T. 
Floyd, London. (4d. 2 Figs.)|—The body portion of the wheel 
is formed separate from the outer portion and a packing of india- 
— or other material is placed between the parts. (June 21, 

882). 

2942. Bier: C. D. Goldie, St. Ives, Hunts, [id. | 
Fig.)|—A strong frame placed on wheels is fitted with one or two 
flaps kept in position by bolts. Two or more supports rise from 
this frame and support a strong rod fitted with reels containing a 
quantity of web and with a brake. (June 21, 1882), 

2944. Carts, Wagons, &c.: W. March, London. 
[6d. 2 Figs.J—A revolving brush sweeps into an elevator the 
material requiring removal from the streets, &c. The elevator 
consists of endless chains with buckets attached and revolving on 
pulleys. (June 21, 1882). 


2945. Plates for Secondary or Storage Batteries: 
C. Sorley, London. ([id. 2 Figs.|—The plates have in 
or upon them a number of grooves so cut or formed that the 
ridges between the grooves terminate in thin edges, rough, 
toothed, or plain. (June 21, 1882). 

2949. Boxes Made of Cardboard, &c.: M. D. 
Wood, Stafford, and E. P, Smyth, London. [éd. 13 
Figs.|—The boxes are made of two pieces of cardboard, one form- 
ing the body and the other the lid, each piece being suitably cut, 
bent, and sewn to the required shape. (June 21, 1882). 


2950. —o-" for Nailing the Heels on Boots 
and Shoes: W. R. Lake, London, (/. F. Raymond, 
Newton, Mass., U.S.A.) (8d. 11 Figs.|—The crosshead is reci- 
procated by meansof rods, acrossbar, a connecting bar, a crank, 
and springs, and carries a sliding block or carrier. The specifica- 
tion centains twenty-four claims. (June 21, 1882). 


2953. Manufacture of Boots: P. Lehany, London. 
(6d. 5 Figs.|—Consists of acombined boot and gaiter. Claims 
the lining, which is so arranged as to dispense with the ordinary 
tongue, and is without gores, also the pleated linings Presses oat 
and a fastening formed of a combination of loops with strap and 
buckle. (June 21, 1882). 

2955. Treating Nitrogenous Matters to Obtain 

Jseful Products, &c.: a C. Mewburn, London. (L. 
Fouque, Paris). (6d. 13 Fige.|—Has for object to transfer nitro- 
genous matters, such as flesh, blood, &c., into inodorous products. 
The matters are cut up and are subjected in vessels to the action 
of dilute hydrochloric acid. The liquid is then treated by means 
of electric currents. Relates also to apparatus for distilling the 
liquid, to separate and recover the ammoniacal gas, &c. (June 21, 

, 

2958. Valves or Cocks: T. Penn, London. ([é/. 

3 Figs.|—Are, applicable for use with water-closets, especially to 
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such as described in Patent 2025 of 1879. The valve can readily 
open against high pressure in the supply pipe, for which purpose 
it is in two parts, one smaller than the other. hen the smaller 
part leaves its seat water flows to the back of the larger part, 
which is then subjected to equal pressure on both sides, Refers 
also to a flexible disc, and to making the pull rod adjustable. 
(June 21, 1882). 

2959." Looms: R, Illingworth, Blackburn. ([2d.|— 
Refers to weighing the warp beams, the object being to render 
the levers less cumbersome, &c. (June 22, 1882), 


2960. Machinery for the Manufacture of Cut 
Nails: J. W. Summers, Stalybridge, [6d. 4 Figs.|— 
Relates to machines for making ‘‘cut” nails. The tube through 
which the metal strip passes has a continuous intermittent 
rotary motion imparted to it by the use of a star wheel, a periodic 
“dwell” being given to the strip to facilitate cutting off of the 
nail, Refers also to the use of an eccentric for raising and 
lowering the tube, &c. (June 22, 1882). 

2962." Incandescent Electric Light Lamps: M. 
Volk, Brighton. (2d.)—To one of the terminals of the holder 
a spring is attached, and through the body of the holder is passed 
a metal stem which also passes through a clip attached to one 
of the lamp connexions. The stem is provided with an insulated 
knob. The current passes through this mechanism to the lamp, 
but when the knob is placed in a certain position the spring 
presses against it and the current does not pass tothe lamp. (June 
2, 1882). 

2964. Velocipedes or Tricyeles : W. Morgan-Brown, 
London, (fF. White, Westboro’, Mass.,U.S.A.) (4d. 11 Figs.J— 
The velocipede is propelled by a lever operated by the body and 
aris of the occupant with a movement somewhat similar to that 
of rowing. (June 22, 1882). 

2967. Shoe and other Similar Fasteners: H. J. 
Haddan, London. (//. J. Dicler, St. Paul, Minn., U.S.A.) 
{6d. 5 Figs.}—The device consists of two hinged leaves, one 
secured to the shoe, while the other carries a button which 
passes into the overlapping part of the shoe, the two leaves being 
then locked in close contact. Refers also to a special tool for 
sewing the fasteners to the shoe. (June 22, 1882). 


2968. Propelling Vessels: W. C. Cowie, Lauan, | 


Borneo. (6d. 14 F'igs.j|—Relates to the use of vertical pro- 


peller blades, similar in form to knife blades, and which are | 


mounted outside the sides of the vessel, and reciprocate in a 
horizontal direction in a line with the vessel's length. 
pellers are set edgewise when moving in the direction the vessel is 
travelling, and at right angles to such movement when moving in 
the contrary direction. (June 22, 1882). 

2969. Composition for Preventing and Removin 
Sediment or Incrustation in Steam Boilers, &c. : 
Edwards, London. (/. Vernanchet, Paris). [2d.)—Consists 
of a mixture of salt of alum, salt of soda, sea salt, and glue. 
(June 22, 1882). 

2970, Treating Sewage, &c.: E. Edwards, London. 


(L. de Soulages, Paris). (6d. 7 Figs.)—Relates to the treatment 


in closed vessels, by a dry process, of nitrogenous substances, to ! 


convert them into manure, mainly of carbon, offensive exhalations 
incidental to such processes being avoided. All the nitrogen is 
preserved, the small quantity of air present being decomposed 
and its nitrogen retained, and its ammoniacal salts are fixed in the 
manure by the absorbent action of the carbon. (June 22, 1882). 


2972. 
and C. Salbreux, France, [(/. 9 Figs.)—A number of ribs 
are pivotted to the brim, which ribs work horizontally, and can be 
projected or be withdrawn around the hat body. When it is 
desired to open the hat, or rather umbrella, it is only necessary 
to seize one rib, pull it, and the trick is done. (June 22, 1882). 


2974.. Producing Electric Light: O. G. Pritchard, 
Penge, Surrey, [2d.)]—One electrode forms also a gas burner, 


the gas forming a kind of — for the current, and the other a | 


feed tube for finely-divided carbon supplied to the arc in a con- 
stant stream to impart by its incandescence the desired intensity 
tothe light. (June 22, 1382). 

2975.* Firearms: B. Burton, London. 
improvements on a former patent and consists of a hopper to hold 
a number of cartridges, which are fed singly by a lever. The 


hopper may be filled with loose ammunition, or a box of cartridges ; | 


in the latter case the box is constructed ‘similar to the inside of 
the hopper.” (June 23, 1882). 


2976.* Handles for Jugs, Mugs, Teapots, &c.: J. 
Grundy, Bristol, Mass., U.S.A. (2d.)—The handles are of 
metal and are fastened to the china or other body of the vessel by 
being passed through holes therein and secured by nuts. (June 
23, 1882). 

2977. Appecees for Supplying Water to Steam 
Boilers: E. de Pass, London. (La Société Volpp Schwartz 
et Cie., Paris). (6d. 7 Figs.}—Claims a feed pump in which the 
fall of the level of the water in the generator effects the release of 
a weight or spring which connects, first, the pump and afterwards 
raises a lighter weight, the first weight being again raised and 
engaged by the movement of the pump itself after introduction 


into the boiler of sufficient water to raise the level to the normal | 
height, the second weight being disengaged and disconnecting the | 


pump by its fall, as described. There are also other claims to 


details, &c. (June 23, 1882). 


2978.* Apparatus for the Manufacture of Gas: 
G. W. and E. H. Stevenson, London. 
cylindrical retort, the object being to avoid necessity for frequent 
opening of retorts for introduction of coal, &c., reduction of manual 
labour, &c. (June 23, 1882). 

2979. Ball and Socket Joints: H. J. Haddan, 
London. (0. C. White, Massachusetts, U.S.A.) (6d. 7 Figs.J— 
The joint is to give support to and allow to slide, or revolve or 
turn laterally, a rod passing diametrically through it. The ball is 
in sections to admit of its being clamped on the rod. The socket 
holding the ball is also contractile, and has conical mouths to 
allow of the rod moving laterally. (June 23, 1882), 


2981, Purification of Gas and Manufacture of a 
Fertilising Compound: J. Duke, Glastonbury, 
Somerset. [4d.)—Phosphate of lime is treated with hydro- 
chloric acid and sulphuric acid added to precipitate the lime. 
The monocalcic phosphate thus formed and the precipitated sul- 
phateof lime are mixed with peat charcoal and other suitable 
porous material, and placed in the purifier in a damp state, 
Kainite may be added to the mixture if desired to charge the 
whole of the compound withammonia. (June 23, 1882). 


2982. Apparatus for Obtaining Motive Power: 
J. G. Parker, Plymouth. (2d.)—The rise and fall of the 
tide acting on suitable vessels (e.g., old men-of-war, &c.), by 
means of a chain produces a rotary motion in the same direction 
for both the rise and fall. (June 23, 1882), 

2983. Manufacture of Trowels: A. Reaney, Shef- 
field. (4d. 3 Figs.|—The tangs of the trowels are formed of a 
hollow shape by means of dies or other mechanical equivalents. 
June 23, 1882). 


The pro- | 
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2984. Marine Steam Engines: G. Rodger, Barrow- 
in-Furness, (sd. 3 Figs.}—The illustration is a side elevation 
partly in section of the engine, in which the steam is used three 
times, viz., first at high pressure in the cylinders A and Al!, second 
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| at intermediate pressure in the cylinder B, and third at low pres- 
| sure in the cylinder C, the pairs of cylinders A and B and Al and 
| C having common piston rods D and E (E not shown) respectively. 
| The steam from the cylinders A and A! is exhausted into the pipe 


| M, and through the valve N to the intermediate cylinder B, after | 


| which it is exhausted through suitable passages and valve P to 
| the low-pressure cylinder C. The two cranks attached to the 
| two piston rods are set at right angles. (June 23, 1882). 

2986. A atus for Regulating the Supply of 
| Water to Water-Closets: 5, McDougall, Glesaew. 
| [2d.]—The contents of a cylindrical cistern are allowed to flush the 
closet, the inlet being closed whilst the outlet is open and vice 
| versed. An air valve actuated by a float is attached to the top of 
| the cylinder. (June 23, 1882). 

2989. Composite Cartridge Cases: G. Kynoch, 
Birmingham, (2d.)—A plug of wood having a central hole 
fitted over the cap chamber is covered on its front face with a metal 


disc, and secures the tube of the cartridge case into the base. | 


(Void, the patentee having neglected to jfile a specification. June 
23, 1882). 

2991." Extracting Colouring Matter and Juices 
from Wood, &c.: J.H. Johnson,London. (FL. Periere, 
Paris). [2d.)—The wood is submitted to the action of steam in an 
apparatus ordinarily emploved for impregnating wood with pre- 
serving materials. (June 23, 1882). 


|. 2994, Ash Receiver: R. and S. Jackson, Broad- 
| bottom, Cheshire, (2d.)—The ash receiver is made in two 
sections, one in front of the other, and provided with a handle for 
| ready removal. (June 24, 1882). 

| 2995. Solution for Brewing: E. R. Moritz, London. 
| [4d.]—Phosphate of magnesia, the result of the reaction of phos- 
| phate of soda on chloride of magnesium, the precipitate being 
| dissolved by means of sulphurous acid, is used to promote ferment- 

ation in beer. (June 24, 1882). 


| 2996." Apparatus for Bolting, Sifting, and Clean- 
| ing Meal, Flour, &c.: S.Bruce, Dublin. [2d.)—Inclined 
bolting cloths are mounted in a holder, brushes preventing these 
| cloths from clogging, and a jogging motion is given to the holder, 
which slides in a frame, and may be partly counter-balanced, by 
cranks or cams. (June 24, 1582). 
| 2999.* Aqgersine for Rehing Weights : E. Edwards, 
London, (}. Cassin, Sauvetene, France). (2d.]—Consists of a 
| vertical screw which raises and lowers a nut and is actuated by 
| a handle through a pair of bevel wheels, the whole enclosed in a 
(June 24, 1882). 
| 3001. Corsetsand Stays: C, L. Reynolds, Sandfort, 
| Hants. [4¢. 1 Fiz.)—Bands are applied to the outer surface to 
strengthen it and are attached by stitching. (June 24, 1882). 
Dynamo-Electric Machines: P. Jensen, Lon- 
|don, (D. A. Schuylerand F. G. Waterhouse, New York), [8d. 
| 13 Figs.}—The coils on the armature are divided into sets of four, 
the coils in each set being disposed symmetrically with relation to 


| case. 








one another. Each set is provided with a separate commutator 
and one end of each helix is connected to a separate segment of 
the commutator, the remaining ends being in permanent electrical 
connexion with one another. Fig. 1 isan elevation of the machine, 





Fig. 2 illustrates the manner of dividing and connecting the 
bobbins to one another and to the commutator, and Fig. 3 shows 
the bobbins of a single set as connected to one another and to the 
ce tator, O repr ing the commutators and T and W 
metallic rings to which the other ends of the coils of each set 
are respectively connected. The brushes of the commutator can 
be joined either for quantity or intensity. Relates also to con- 
tinuous current machines in which the armature coils are 
stationary, the armature alone moving in the field, the armature 
being introduced gradually into the space between the pole-pieces 
and suddenly withdrawn, no commutator being necessary. 
Another alternating or continuous current machine is described 
and illustrated in which radial extensions of the armature pass 
in close proximity to the pole-pieces of alternately opposed field 
magnets. (June 24, 1882). 


3003, Telephonic Wires, Insulating Compounds, 
and Transmitter and Receiver Diaphragms: A. Wil- 
kinson, London. [(4d.)—The wire is turned round a spindle, 
passed through a hot solution consisting of tin and lead, and 
drawn ona mandrel. The hollow wire is then coated with a com- 








pound composed of india-rubber, gutta-percha, tallow, naphtha, 
| ground cork, and bituminous matter. Conductors may be made 
| from these by twisting, plaiting, &c., in a suitable manner, for 
| example, on an india-rubber tube. Diaphragms of telephonic 
| receivers and transmitters are made of a felt composed of gutta- 
| percha, india-rubber, shoddy, mungo, or other suitable fibrous 
| inaterial, flour, tallow, bi-sulphide of carbon, and pitch worked 
into the required form. (June 24, 1882). 


3004. Apparatus for Protecting the Tap-Holes and 
Shive-Holes of Casks and Barrels: L. J. Prosser, 
London. (6d. 9 Figs.)—A baseplate is fitted over the usua 
bung-hole flush with the stave. Another plate is pivotted to it 
| at one of its corners and covers the whole, its edge passing into 
| an under cut lip of the baseplate, (June 24, 1882). 
|_ 3005." Sights for Firearms: W. A. F. Blakeney, 
| London, (2d.)—The fire sight is a triangular aperture witha 
| thin vertical blade within, the back sight being an aperture of dove- 





tail section open at the top. (June 24, 1882). 
| 3006. Preserving Milk, &c.: H. W. L. O. von 
Roden, Hamburg. (2d.)—The milkis placed in bottles, and 
{a layer of salad oil is added to cover the milk, which is then 
| placed in a heating apparatus, the oil withdrawn, the bottle closed 
| the stopper being fastened by a suitable device and again heated. 
| (June 24, 1882). 
| 3009. Fireplaces: W.S. Morton, Edinburgh. [éd. 
| 5 Figs.|—The fireplaces are formed with fuel receptacies in the 
| hobs orsides. (June 26, 1882). 
| 3012. Steam Steering Apparatus for Navigable 
| Vessels: J. Saunders, Liverpool. (2d.)—The two 
| cylinders are arranged athwart ships vertically or at any angle, 
| and of sufficient dimensions to give the necessary power with the 
pressure attainable. (June 26, 1882). 


| 3013.* Fixing ey ee Pictures upon Earthen- 
ware, Porcelain, &c.: H. Lake, London. (¥. J. 
Irelande, Paris). (2d.]}—The paper prepared with coloured carbon, 

|and after having the impression produced upon it, is applied to 
the porcelain and developed in the dark, and the impression is 
fixed by being covered with varnish and baked. (June 26, 1832). 


3014. Tricycles, T. F. Marriott, Leeds. [2/.)— 
A toothed wheel on the hubs gears with a wheel on the crank- 
| shaft, and has attached to it an eccentric provided with a handle. 
This handle is used to alter the position of the cranks when they 
(June 26, 1882). 


| get ‘* cross centre.” 


3015. Edge Mills for the Pulverisation or Granu- 
| lation of Hard Substances: B. J. B. Mills, London. 
|\(F. Wanneveich, Grenodle, France.) \|6d. 6 Figs.) — Several 
| runners turn upon concentric paths around the same vertical 
| shaft, the substance passes from the highest to the lowest by 
| guides or other means. (June 26, 1882). 


3022.* Manufacture of India-Rubber Tyres, &c.: 
A. J. Wyley and B. Collins, Manchester. [2/.)—The 
| tyre prepared in the ordinary manner is drawn into a straight 
| tube of the desired section and semi-vulcanised, cut to the re- 
| quired length, the two ends spliced, and again placed in the 
vulcanising pan in the endless form. (June 27, 1882). 


3026. Blow-Pipe Lamp: J. T. Garratt, London’ 

(6d. 6 Figs.]—Consists of a combined blow-pipe and lamp carried 
| by a suitable handle, air being conveyed to the blow-pipe by a 
| flexible tube from the mouth of the operator or from a fan or 
| bellows. (June 27, 1882). 
3028.* Forming Temporary Partitions in Class 
| Rooms, &c.: J.W. Cook, London, (2:/.)—Flaps hinged to 
| the backs of forms or seats, or to the floor, when turned up con- 
stitute temporary partitions. (June 27, 1882). 
| 3030. Floating Lights: C.D. Abel, London. (L. 4. 
Brasseur, Brussels). (6d. 3 Figs.|—The oscillation of a buoy 
subject to the waves produces, by means of a dynamo within the 
buoy, electric currents that serve to produce light, either by 
incandescence or by a “ Geissler” tube. (June 27, 1332). 


3031.* A) atus for Utilising the Power Required 
Tram Re-startin 





to Stop amway Cars, &c., for g the 
Same, or as an taneous Brake: F. J. Prince, 
London. (2d.)—The energy is stored up in a spiral spring. 


(June 27, 1882). 

3033. Production of Carbons for Inoandescent 
trical Illumination: F. S, Isaac, London. (Si 

Julius Vogel, at Sea). (2d.]—The fibres of Rubus Australis Par- 

sona Lygodium (Supple Jack), after having been freed from 

impurity are carbonised by any of the known methods. (June 27, 

1882). 

3035. Photographic Cameras: G. Hare, London, 
[2d.]—Relates to the general construction and arrangement of a 
portable camera, none of the parts being removed either for ad- 
justing for use or for packing up. (June 27, 1882). 

3038,.* Stable Fittings : D. McGill, Peckham. [2d.)— 
Relates to attaching apparatus for the “bails,” which become 
automatically released if the animal gets his leg or body over them 
(June 28, 1882). 

3040,*_ Machines for Cleaning Knives: R. Wall- 
work, Manchester. ([2d.]—Refers to apparatus in which two 
rotating india-rubber discs are employed to clean the knives which 
are placed between the discs, (June 28, 1882). 

3043. Tool for Drawing Corks: T. P. Wymond, 
London. (2d.]—Afterthe instrument has been inserted into a 
cork, a barbis caused to open out, which embeds itself in the cork 
and causes its withdrawal on the instrument being pulled. (June 
28, 1882), 

3050.* Handles of Lawn Tennis Bats, &c. : ©. W: 
Meiter and R. 0. B. Moth, London. [2d.)—To obtain a 
more perfect grip than usual, the handle has serrations pointing 
in opposite directions. (June 28, 1882). 

3051.* Glass Melting Furnaces: L. L. Bi Mouht 
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Melbourne, [2d.]—Consists of improvements for supplying 
“batch” or cullet, this being done by means of a hopper through 
a hole in the roof of the tank. (June 28, 1882). 


3052.* Machinery for Preparing Cotton, &c.:S.Lord 
and J. Kaberry, hdale. [2d.|—Refers chiefly to dis- 
pensing with spindles with flyers in slubbing of jack frames, and 
substituting therefore rings, travellers, and short light spindles, 
which carry the bobbins, (June 28, 1882). 


3053. Breechloading Small Arms: T. W. Webley, 
Birmingham, [10d. 25 Figs.]—Relates (1) to means for actuat- 
ing the top bolt of drop-down guns in which the barrels are 
fastened down by top and bottom bolts, the top bolt taking into 
the prolonged rib between the barrels, and the bottom bolt taking 
into the lump on the underside of the barrels; (2) to means for 
fastening down the barrels at the prolonged rib of drop-down guns 
provided with top hand levers ; (3) to cocking the internal ham- 
mers of drop-down guns and to the lock mechanism of such guns. 
(June 28, 1882). 


3055. Manufacture of Cartridges: H. E. Newton, 
London. (La Société Anonyme Dynamite Nobel, Isleten, 
Switzerland). [4d.]—To preserve the cartridges from humidity 
the explosive and its envelope are coated with amixture composed 
of paraffin, ozokerit, wax, linseed oil, resin, colophony pitch, tar, 
essence of turpentine, and fatty bodies in general. (June 28, 
1882). 


3058. Rollers, &c., for Transferring and Printing: 
E. C. Hancock, Worcester. (W. Griine, Berlin). (4d.J— 
The rollers or films are made from a compound of glue and 
glycerine. They are then tanned, a tough and durable non-grained 
surface being thus obtained. (June 28, 1882). 


3059.* Preventing or Diminishing the Force of 
Explosions in Coal Mines: G. W. von Nawrocki, 
Berlin. (2. Jacobi, Zeitz, Germany). {2d.|—The timber used 
as a building material in the mine is impregnated with a solution 
of salt. It therefore always remains damp, improving the air in 
the mine. (June 28, 1882), 


3063. Refining, Purifyin: teenage Saccharine 
Substances, &c.: D. MacBachran. poeneeh. {4d.]— 


Claims mixing protoxide of manganese, or binoxide or salts of 
manganese With sugar prior to its being melted, or with saccharine 
liquids before they are filtered. Also treating saccharine liquids 
(previously clarified by manganese oxides or salts) with lime and 
precipitating the lime with acid. Also a settling tank for sepa- 
rating part of the purifying agent and the impurity prior to the 
= liquid being charged into the filters, &c. (June 29, 
1882 

3069. Looms: C. Catlow, Burnley. [2d.]—Has refe- 
rence to mechanism for operating the healds and holding the 
cloth roller or beam, and to an improved construction of reed 
dents. (June 29, 1882). 


3071. Hoops for Bulge Barrels: W. Downs, Liver- 
pool, [2d.)—Relates to fastening wooden hoops, this being 
effected by the use of metal bands and rivets and washers. 
(June 29, 1882). 


3072. Manufacture of Hyposulphite of Soda: G. 
W. von Nawrocki, Berlin. (The Verein Chemischer 
Fabriken, Mannheim, Germany). [2d.]—Refers to the reaction 
of sulphate of soda on tank waste with the co-operation of water, 
heat, and atmospheric air. (June 29, 1882). 


3073." Electric Railways and Tramways: H.Binko, 
London. [2d.]—The electromotive force of the’dynamo or motor 
is increased by arranging the wheels of the additional vehicle or 
vehicles hauled so that each or some of them shall collect from 
one fof the rails or other conductor an additional quantity of 
electric current to be conveyed to the electric motor. India: 
rubber or other bad conductor is interposed between the rails 
and sleepers. (June 29, 1882), 


3074, Treatment of Hops: W. G. Forster, Streat- 
ham. [4d.|—Has reference to treating fresh hops to separate the 
flavouring matter or esssential oil, the separation from hops of 
bittering matter and the keeping of resinous matter, and treating 
these matters to render them soluble, and to treating hops from 
which the essential oils, &c., have been extracted, to separate the 
tannin and prepare it for use. (June 29, 1882). 

3077. Apparatus for Sharpening Saws: C. P. 
Martin, London. (£. Vallangin, Parise {2d.]—The saw 
is carried by a sliding block, and is acted on by a circular cutter, 
the arrangement being such that the saw is fed forward by the 
cutter, thus obviating a complicated feeding arrangement. 
(June 29, 1882). 


3079. Electric Lamps: J. H. Johnson, London. 
(L. Bardon, Paris). [2d.]—The upper carbon is supported by a 
rod provided with a helix or quick screw thread acted upon by 
a lever which acts in combination with a solenoid or electro- 
magnet in a shunt from the main wire, the screw thread prevent- 
ing the carbon from falling suddenly. (June 30, 1882). 


3082." Boilers for Heating and Circulating Water : 
S. Newbold and S. Thornley, Liverpool. (20 }—In one 
modification treated by gas, the upper part is dome-shaped, and 
is connected by pipes to,the lower part, which is cylindrical at top, 
then narrows down to the throat (over which is the gas-burner) 
and is again cylindrical. (June 30, 1882). 


3084.*| Machine whereby Potatoes, &c., can be 
Separated into Sizes Required: ’s. Copeland, 
Beverley. [2d.)|—The potatoes are passed by a screw through 
a revolving barrel and escape through meshes of various grades 
which form the outside. (June 30, 1882), - 
3085. Excavating Earth for Sinking Tubing: W 
E. Gedge, London. (C. H. Leach, ablones, U Sur) (6d. 
3 Figs.|—The pipe A has screwed into it at its lower end a drill 
point B which has a number of cutting wings, Orifices lead from 
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the meeting of the wings to a common channel having a ball 
valve at its top. The pipe A passes freely down a guide pipe and 
leaves a sufficient annular space for the downward flow of water. 
An up-and-down vibrating motion is given to the pipe A which is 
8 ipported by rubber connexions leading from the clamp (attached 
to A)to the trestle. (June 30, 1882), 








3086. Printing or Stamping Ink; F. Wirth, Frank- 
fort. (Gebrueder Schmidt, Borkenheim, Germany).  [2d.J— 
Refers to the manufacture of such inks by the admixture of per- 
oxide or other dark oxide of manganese with linseed oil or other 
vehicle. (June 30, 1882). 


3099.* Pre tion of Carbon Filaments: A. R. 
Leask and F. P. Smith, London, (2d.]—The filament is 
placed in aglass vesselcontaining carburetted hydrogen gas and 
a current passed through it which decomposes the gas, and a 
deposit of carbon takes place upon the filament; a regulator is 
provided to control the supply of gas in the vessel. The tool for 
holding the filament consists of two rods having a spring catch 
to each somewhat like the keys of a flute, and adjusting springs. 
Each rod carries a projection which presses upon and makes con- 
tact with a spring forming the end of the lead and return wires. 
A switching arrangement is used, by means of which contact 
can be made either with the dynamo machine or with the 
battery system and galvanometer for testing the filament. 
(June 30, 1882). 


3104. Picker-Arms for Power Looms: W. Alex- 
ander, Dundee. (2d.)—In the end of the arms, which the bolt 
usually occupies, is fixed a metallic piece with a hole for a bolt or 
thong to pass through. Holes are formed in the leather of the 
arms for the metallic piece to pass through. (July 1, 1882). 


3105. Agricultural Elevators : R., J., and H. Wilder, 
W: on, Berks. [(d. 2 Fiys.|—The hopper part of the 
elevator carriage is mounted on a central upright which carries 
a bevel geared wheel mounted looscly upon it, into which 
work twoshafts, the upper one being fixed on the carriage and 
the lower fixed on the hind axle. The slack of the chain used 
for working the levers attached to the sides of the carriage is taken 
up by springs fixed at each end. Pulleys hold or nip the rope 
when folding thetroughs. (July 1, 1882). 


3107. Secondary Batteries: C. H. Cathcart, Sutton, 
Surrey. [4d.]—The positive plates of secondary batteries are 
formed of plates of perforated zinc, bent or corrugated so as to 
present extended surfaces, and to allow of free circulation of the 
liquid in the battery. (July 1, 1882). 


3109.* Prevention of Boat Accidents: H. 0.A. E. 
Grunbaum, London. ([2d.)—Relates to mechanical oars 
fixed outside the boat. (July 1, 1882). 


3272. Shooting Seats: H. F. Beaumont, near Hud- 
dersfield. (5d. 4 Figs.)—Is for acombined umbrella and seat. 
The top of the umbrella is inserted into the earth and flaps on 
the then upper part open out and form the seat. (July 10, 1882). 


3791. paratus for Extinguishing Fire: P. M. 
Justice, London. (i. Vankeerberghen, Brussels). (6d. 
2 Figs.|—To the wallof a room two blocks are attached, one carry- 
ing a plate of unequally expanding metal, the other carries me- 
chanism, operated by the metal when expanded to open a 
steam-cock which permits steam from any source to be discharged 
intothe room, at the same timeanelectric bell is actuated to sound 
thealarm. (August 9, 1882). 

3942. Pome : W. B. Tibbits, Clifton, Glouc. [6¢. 
5 Figs.|—A paddle B is moved upwards on an axis A by the pump 
levers, the flap C therein becomes closed, and a partial vacuum 





being produced the throat valve E opens and admits water. 
Simultaneously in the descent of the paddle B! the throat valve 
El is closed the flap C! is open and the water escapes to the upper 
side, and is ejected through the sluice or door M! at the return 
stroke. A block of wood forms a partition between the radiating 
arms. (August 17, 1882), 


4073. Electric Bell and Automatic Alarm Appa- 
ratus, &c.: P. M. Justice, London. (V. Vankeerberghen, 
Brussels), (6d. 4 Figs.J}—Electrical contact is made by the rise 
of temperature of a compound spring consisting of two metal 
plates of unequal expansive properties, causing a bell to be rung ; 
by attaching a cord the bell may be worked by hand. (August 
25, 1882). 


4992. Manufacture of Fatty Matter from Wool 
Fat: F. C. Glaser, Berlin. (0. Braun and 0, Liebreich, 
Berlin). [4d.J—Relates to manufacture of fatty matters from 
either waste liquors from wool washing works or from ordinary 
wool fat. Waste liquors are first treated in a centrifugal appa- 
ratus, the product being then purified, if necessary by solvents, 
and then kneaded with water. (October 20, 1882). 


5062. Sewing Machines: S. Pitt, Sutton. (L. B. 
Miller and P. Diehl, Elizabeth, N.J., U.S.A.) [8d. 21 Figs.J— 
Refers to former Patents 2813 of 1878 and 3079 of 1879, and relates 
primarily to the feeding and shuttle driving mechanism and the 
presser bar shuttle, and tension mechanism of sewing machines, 
The invention could not be clearly described within the space at 
our disposal, it consists of certain constructions and combinations 
of mechanical devices which are set forth in detail. (October 24, 


5165. Gas Cooking Stoves or Ranges: A. M. Clark, 
London, (W. W. Goodwin, Philadelphia). [4d. 4 Figs.J— 
Relates to the construction and arrangement of the top plates of 
stoves and of burners, a second apertured plate provided with 
flanges being placed beneath the apertured top plate. The heat- 
ing chamber has an exit to the escape flue and is separate and 
distinct from the combustion chamber and flue passages in the 
lower part of the stove. (October 30, 1882). 


5223. Lowering, Raising, and Dotaching Ships’ 
Boats: M. Bourke, Youngstown, Ohio, U.S.A. [6d. 
8 Figs.|—Consists of a peculiar construction and arrangement of 
mechanism, the object being to provide means by which the 
boat can be quickly lowered, and automatically detached imme- 
diately on coming into contact with the water if desired. (Novem- 
ber, 1882), 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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FOREIGN AND COLONIAL NOTES. 


The Great North-West.—A number of surveyors’ reports 
have lately been received at Ottawa from the North-West 
by the Department of Dominion Lands. It is expected 
that fully 500 townships will have been roughly surveyed 
this season, amounting to something like 10,000,000 acres of 
land. Subdivision surveys this year have extended to 
about twenty miles west of Moose Jaw, on the Canadian 
Pacific Railway, and besides this there have been sub- 
division surveys at Prince Albert and Edmonton, Next 
year sub-division surveys will be made along the Canadian 

-acific Railway, from a point twenty miles west of Moose 
Jaw, to about twenty-five miles west of Calgary in the 
Rocky Mountains, near the head of the Bow. Coal 
deposits have been found along the banks of the Souris. 
Dr. Dawson, in his boundary survey, made a report of 
fine samples of lignite on the Souris. When exposed 
to the air for some time this mineral breaks in very 
small pieces. It is, therefore, in such a state as to 
be unfit for transportation for fuel. Excellent coalfields 
are found on the Fenaiiees Pacific Railway, near Medicine 
Hat, on the Saskatchewan. In the country surveyed 
there are some tracts of wood near (Ju’Appelle, but none 
of any great extent. West of Qu’Appelle there is hardly 
any timber in nearly all the land surveyed. The 
soil is of excellent quality, but in the extreme west lack 
of moisture makes it of a poorer quality. Many of the 
surveying party will stop in the north-west during the 
coming winter. 

Water Supply of Melbourne.--Messrs. James M‘Guigan 
and Co, are the successful tenderers for the construction 
of a large dam at Prospect, in connexion with the Sydney 
Water. Works. The amount of the accepted tender is 
437 ,000/. 


New Zealand Government Railways. - Mr. Johnston, the 
New Zealand Minister of Public Works, is able to speak 
in favourable terms of the working of the New Zealand 
Government railways, the railway revenue for the past 
year having increased by 55,572/., against an increase of 
expenditure amounting only to 1142/. A table quoted 
shows that while the revenue has in three years increased 
17 per cent., the expenditure has decreased 10 per cent. 
The development of the coalfields of the colony, which 
always furnishes a paragraph to the annual New Zealand 
Public Works’ statement, is referred to in encouraging 
terms. All the coal used on the New Zealand railways 
is now raised in the colony. The quantity raised increases 
year by year. 


Toronto Harbour.—The contractors for improvements 
in Toronto harbour, Messrs. Cooke, Jones, and Innes, have 
their men busily at work getting the material for the work 
together. The sinking of the brushwood to the bottom, 
which will be the preliminary proceeding, may commence 
any week on the cribwork extending from Coghill’s wharf 
across the eastern gap, 4300 ft. This portion of the work 
will, it is expected, be completed by the spring. The con- 
tract calls for the completion of the whole work by the 
end of 1883. An idea of the magnitude of the under- 
taking may be obtained from the fact that 32,000 piles, 
12,000 toise of brushwood, 3200 of stone, and 400,000 ft. of 
elm will be required. 


Paris and Calcutta Railway.—The fertile mind of M. de 
Lesseps has suggested a railway from Paris to Calcutta 
through Turkestan and Afghanistan. The new line—or 
rather the new route—would borrow the existing ne 
from Paris to St. Petersburg, and would proceed from the 
latter city to Orenburg, in Siberia, passing to the north of 
the Caspian, and by way of Tashkend and Balkh, finally 
striking the Indian railway system at Peshawur. The 
line would be a land one throughout. The chief objection 
to it is that it would greatly help Russia to invade India, 
if the Czar at any time made up his mind to do so, 


Canadian Ivonstone.-—A sample of ore from the mines 
in Northern Frontenac, acquired by Messrs. D, W. 
Allison and Platt, Adolphustown, has been pronounced 
equal to any ore on the Continent. The Cleveland Roll- 
ing Mills Company tested it, and say it equals the best 
Bessemer steel ore. Mr. Allison says operations on the 
mine will be commenced this winter, and next spring a 
largé staff of miners will be employed. He is in corre- 
spondence with capitalists with reference to the erection 
of a blast furnace at Kingston. 


Canadian Pacific Railway.—Captain H. Beatty has 
been appointed manager of some steamers which the 
Canadian Pacific Railway proposes to put on between 
Algoma Mills and Prince Arthur’s Landing. By means 
of these steamers, on the opening of the season 1884, the 
Canadian Pacific Railway Company will be ready to 
transport emigrants and freight by its line through 
Canadian territory from tide-water to the foot of the 
Rocky Mountains. The vessels of the new line are now being 
built on the Clyde. They are to be of steel and are to be 
swift enough to make the run of 360 miles from Algoma 
Mills to Prince Arthur’s Landing in twenty-four hours. 
They will be constructed especially with reference to 
passenger travel, but each of them will have a capacity 
for about 1000 tons of freight on a draught of 19 ft. One 
of the steamers is to be despatched each way daily. 


Victorian Bridges.—The Victorian Minister of Railways 
has instructed Mr. Greene, engineer for certain existing 
Victorian lines, to have plans prepared without delay for 
new railway bridges across the Yarra near the Falls bridge 
and at South Yarra. These will be of iron. The former 
is expected to cost 54,0007. and the latter about 12,000/. 
As soon as the plans are ready, tenders will be invited. 


Armstrongs at the Antipodes.—A Gatling gun, exhibited 
by Sir William Armstrong and Co. at the recent Mel- 
bourne Exhibition, has been purchased by the Victorian 
Government, and is now in position on board the Cerberus, 














Fes. 16, 


883. | 


ENGINEERING. 


145 








{ 
AN ELECTRIC LIGHT INSTALLATION. | 
WE have on several occasions referred to the phos- | 
phor, and silicious-bronze telegraph and telephone | 
wires manufactured by M. Lazare Weiller, of Angou- 
léme, and have published the very interesting results 
obtained by himwith them. The demand for wire 
of this kind has become so extensive that M. Weiller | 
has recently constructed entirely new works adapted 
for a very considerable output, and in them he has 
collected a large number of special tools and experi- 
mental apparatus. The Fresnaye Works are situated 
in one of the suburbs of Angouléme and at a distance 
of some miles from M. Weiller’s house, with which | 
they are connected by a telephone line. This is | 
worth mentioning, asthe wire employedis of silicious- | 
bronze, and is carried in very large spans ranging 




















and the rolling mills, 10, 11; while 12, 13 are 
the electric lamps ; 9 is a dividing engine. The 
two drawing shops contain the benches, 1—5 ; 
the electric lamps, 7; and a pointing machine, | 
8. In this part of the factory are carried out | 
all special work for the production of telegraphic | 
and telephonic wires. The rolling mills and draw- | 
ing shop have two wings, the first of which con- | 
tains annealing ovens, supplied by a small tram- 
road; the second forms an engine room, the 
engine being 100 horse-power compound, made by | 
MM. Weyher and Richemond, of Pantin. The | 
boilers are shown at 1, and the chimney, which is 
of wrought iron, at 1”. All the main shafting and | 
belting is underground, and the passages along which | 
it is carried are covered with iron chequered plates. | 

Before reaching the main court of the works, a 
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froin 600 ft. to 1000 ft. 
consider the various processes of manufacture of the 
phospor and silicious- bronze, northeirconversion into 
wire. The various operations involve very skilled 
labour, and special processes, some of which are 
kept secret. On the present occasion we have 
especially to do with theelectric lighting installation, 
and the instruments for electrical measurement, 
and we may appropriately give in this connexion 
some description of the arrangement of the works. 
The establishment of M. Weiller consists of two 
main buildings, which are shown in the diagram 
plan, Fig. 1. On the left of this diagram will be seen 
a rectangular building with two wings, 295 ft. 
long and 52 ft. 6 in. wide, divided into five parts, 
which are respectively : 1, the engine room ; 2, the 
rolling mills; 3, 3, the two wire-drawing shops ; 
4, the forges; 5, the annealing furnace. The 
second portion arranged transverse to, and at the 
end of, the first one, is separated from it by a space 
of 33 ft. It is 39 ft. 6 in. wide and 59 ft. 6 in. 
long, and forms the foundry. In front of these 
two buildings, which are of stone, and well lighted 
and ventilated, is a large court-yard, around which 
are placed accessory buildings. 
tains the chemical laboratory, in which are made 
the analyses of copper and bronze. In an annexe 
to the building are prepared the alloys used for the 
deoxidation of the bronze (phospor or silicious), 
and adjoining it are the drawing and general oftices. 
Finally, opposite the foundry, and about 100 ft. 
from it, isa small wooden building, containing the 
apparatus used to measure the electrical and mecha- 
nical resistances of the wires. The former forms a 
separate shop, in which the ingots and other 
castings of phosphor-bronze are produced. It fur- 
nishes besides about two tons of alloy per day, 
which are cast in bars and passed on to the wire- 
drawing shops for making conductors. It contains 
12 furnaces in two groups of six (3, 4) separated 
by a chimney. In front is a casting pit (5, 6) con- 
taining the ingot moulds. The drying ovens are 
shown at 1; 9 is a shears, and at 7 is an electric 
lamp, of which we shall speak presently. The 


rolling mills and the drawing benches occupy the | 


central part of the large building. In the former 
shop, as shown in the plan, are placed the annealing 
urnace, 1; the drums, 2 to 8; the counter shafting 





We need not stop here to | 


One of these con- | 











resistance coils, &c. 
this laboratory are those relating to the conducti- 
bility of the various wires of copper, phosphor and 
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silicious bronze, steel, iron, &c. In the same room 
are also effected the tests relating to the mechanical 


resistance of the wires, their extension under a 
given load, the number and extent of bendings 
they will sustain, and the general tests of their 
quality as required by the specifications of the 
Government railway companies and other pur- 
chasers. 


We have already on a previous occasion 
described one of these testing machines, designed by 
M. Dumoulin Froment. 

The electric light installation was fitted up by 
MM. Sautter, Lemonnier, and Co., the well-known 
engineers and electricians of Paris. On account of 
the pressure of business in the works, the lights 
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garden has to be traversed, which forms part of 
the works. Between the garden and the courts 
is a small river called the Aquienne, on which 
are situated the washing establishments of the 
works ; here the pickling and subsequent washing 
of the wire is performed. These latter operations 
have a special importance, and require quite a 
series of separate buildings. A little above, a 
covered channel has been formed, leading off a part 
of the water from the river across the court into 
the factory, where it passes into a filter and then 
into a well from which it is taken into the boiler. 
Before this, however, it is raised by a Grendl 
pump into a large iron tank, containing about 1800 
gallons. This tank is carried at a height above 
the ground of 32 ft. 9 in. on twelve cast-iron 
columns. From this it goes to the boiler, while the 
condensing water passes back to the river, at a 
point below the works. The electric installation 
comprises a laboratory for tests, and a lighting 
plant. The former has been established under the 
direction of an eminent electrician, M. Leblond, 
professor of electricity at the school of submarine 
defence works, at Boyardville. The general arrange- 
ment is indicated on the sketch plan, Fig. 2. Inthe 
middle of the room is fixed a heavy stone pedestal, 
surmounted by a pyramid of wood, which carries a 
Thomson mirror galvanometer. To this are led 
the wires from the various measuring instruments 
in the room; these instruments are placed 
on two tables along the whole width of the 
laboratory, in front of, and behind the galva- 
nometer. The wires are insulated, and lie in 
grooves made in the floor, and in the side of the 
pyramid carrying the galvanometer. To each appa- 
ratus belongs a double direction galvanometer, by 
which the current can be passed in any desired 
circuit. Above are placed cylinders with helio- 
coidal grooves, round which are wound the wires 
subjected to trial. The circumference of the 
cylinders being known, the number of convolutions 
of the wire, give the length by observation. The 
wire is rolled upon a coned drum, whence it is led 
to the grooved cylinders. In this way tests of con- 
siderable length of wire can be made. Opposite 


the galvanometer, and 23.62 in. above one of the 
tables, is fixed the graduated scale with its lamps. 
The other apparatus include Wheatstone bridges, 





have been in ‘operation nearly all night for some 
months past, and have given great satisfaction, 
both on account of the luminous value produced, 
and the economy obtained. Two dynamo generators 
are employed ; one of them, a Gramme F machine 
with flat electro-magnets, feeds five Gramme lamps ; 
the other, a small Gramme machine, supplies the 
current to 15 Swan incandescence Jamps. The 
power required to drive the dynamos is taken off 
the main countershaft which is in the same room 
with the regenerators as shown in the general plan. 
The main shaft is driven at 100 revolutions, and on 
it are two pulleys, one 37.79 in. in diameter for the 
large generator, and the other 33.86 in. for the 
small one. These are driven as shown in Fig. 3, 
and give a speed, the first, of 1500 revolutions with 
a pulley 7.87in. in diameter, and the second of 
2000 revolutions with a pulley of 3.94in. In re- 
ferring once more to the well-known repute of MM. 
Mascart, Joubert, &c., we find that with a speed 
of 1496 revolutions an F Gramme machine absorbs 
about 8 horse-power, and gives out at the lamp 
the following intensities : 
112 carcels, horizontally 
184 maximum 
102. +,,_ ~_s mean spherical. 
At the Fresnaye Works the power absorbed is some- 
what less (5 to 6 horse-power), and the luminous 
values would, therefore, be somewhat inferior. The 
Swan lamps have each a luminous intensity of 
about 1 carcel (9.5 candles), and the generator 
supplying them uses 1} horse-power. The Gramme 
lamps take a current of 16 ampéres; the Swan 
lamps one of 2 ampéres. The five Gramme lights 
are distributed as follows: One in the foundry, two 
in the rolling mill shop, and two in the wire-draw- 
|ing shop. The engine-room is lighted by four 
Swan lamps, and these also serve as signal lights to 
check the proper working of the generator. The 
others are divided between the laboratory and test- 
ing room and the offices. As the generators are 
driven off the main engine, and as the load on this 
engine is very variable, it has been found necessary, 
especially for the small generator, to interpose a 
| resistance commutator, adjusted by hand, so that a 
constant luminous intensity can be obtained. The 
appliances described, produce a lotal luminous value 
| of 500 carcels from the five are lamps, and 15 carcels 
' from the Swan lights, in all 515 carcels, or nearly 
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5000 ‘candles. At “Angouléme gas costs .37 franc 
the cubic metre (about 8s. 4d. per 1000ft.). If 
we assume a consumption of gas for each carcel of 
140 litres per hour, which in this case is not quite 
suflicient, as the gas is of low quality, we shall 
have an hourly minimum expenditure of 
515 x .0140 x .37 =2.6677 francs. 

To produce 515 carcels electrically, absorbs about 
seven horse-power. The engine consumes less than 
one kilogramme (2.2 Ib.) of coal per horse-power 
per hour ; the amount is stated to be actually 900 
grammes (1.98 Ib. ). At the present rate paid for 
coal, 30 franes (25s.) per ton, the consumption is 

900 x 7 x 30_ 1 40 ¢... 

—— =0.19 franc. 

The large generator is lubricated three times a 
day, and consumes oil to the value of 1.10 franes ; if 
working twelve hours per day, the lubrication would 
thus cost .091 franc perhour. That for the small 
machine amounts to .10 france. The carbons for the 
arc lamps cost 1.60 francs the metre (4.68d. per foot). 
The five Gramme lamps are worked all through the 
night, and the carbons are changed every seven 
hours, the consumption being .17 metre (6.69 in.) 
for the negative and .33 metre (12.99 in.) for 
the positive carbon, or .50 metre (29.68 in.) for the 
seven hours. The expense for this item per hour 
is therefore 

-50 x 1.60 x 5 
7 

The small Swan lamps cost each 10 franes ; after 
burning 300 hours, two of them had to be replaced. 
Taking 1000 hours as the practical life of a lamp, 
the hourly cost would be one centime, or .15 france 
for all. Finally comes the cost of surveillance, 
which is done by a workman employed also on 
other work, and whose wages per hour on this part 
of his duty do not exceed .20 franc. The work- 
ing expenses are therefore as follow : 


=.57 franc for the five lamps. 


franes. pence. 
Motive power _... ss Bes 40 = Le 
Oiling, &c. die ze ep a0 = «36 
Carbons_... _ a As of = B47 
Swan lamps ase oa sak b= Le 
Surveillance - na sai 20 = 1,92 


121 = 11.61 
as against 2.67 francs, or 25.63d. per hour for gas. 

It will be seen that this difference is more than 
sufficient to cover unforeseen expenses, interest, and 
depreciation. The first establishment charges were : 


1. For the Arc Lamps. francs. £ 
Gramme machine F. = .. 2200 = 88 
5 lamps at 300 francs... 1500 = 60 
5 brackets and shades, ec nunter- - 
weights, Kc... . 10 = 6 
5 interrupteurs see ~~ oo = 20 
90 metres of cable at 2francs ... 180 = 7.2 
Extra parts ames , terminals, 
&e. A pad .- 100 = 40 
1 seconds counter sis a = = we 
1 speed counter ... 0 ss = 18 
lamptre meter... a Sa 160 = 6.4 
4 65 186.6 
2. For the Incandescence Lamps. 
Gramme generator 500 = 20.0 
15 lamps, each with bracket, 
shades, &c., 38 frances .. 570 = 22.8 
600 metres cables at 80 francs 
per 100 metres ... 480 = 19.20 
1550 = 62.00 


The total cost of the installation was therefore 
6215 francs, or 248.60l., to which has to be added 
about 1000 frances for fixing, belting, &c. In this 
installation, the establishment cost of power is not 
added, as the generators are driven from the main 
engine. The saving effected by electricity as com- 
pared to gas is, as we have seen, 1.46 franc per hour. 
Reckoning 300 days’ work in the year, and an 
average of eight hours’ use per day, which is what 
rules at the Fresnaye factory, a total of 2400 hours’ 
lighting is obtained, so that in three years the first 
charges would be covered by the saving in work. 
These results show that M. Weiller was fully 
justified in adopting electric lighting at his works, 
and besides the economy resulting, the light 
obtained is more useful, and of course is free from 
the objections inseparable from the use of gas, 
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Die Repetir-Gewehre: Ihre Geschichte, Entwickelung, 
Einrichtung, und Leistungsfihigkeit. Eduard Zernin, 
Darmstadt and Leipzig, 

Tuts book is one of the latest, and at the same time 

one of the most valuable contributions to military 

literature. A history of magazine guns must be 














of almost universal interest to military men at the 
present time, and the book before us gives this 
with the fullest possible detail. The anonymous 
author—evidently himself a military man—com- 
mences with a seven-barrel musketoon, probably 
constructed towards the end of the sixteenth 
century ; and also describes and illustrates the 

various types of revolving guns which"preceded the 
Colt revolving carbine. “The latter was first used 
in 1837 against the Indians in Florida, by the 
troops under General Harvey, and with good effect. 

A very curious and probably almost entirely un- 
known gun is described at some length. This is 
a magazine air rifle constructed by Hans Lorsinger, 
of Nuremberg, in 1560, and used by some of the 
Austrian riflemen during the Revolutionary War. 
It is 4-in. bore, and the rifling consists of twelve 
grooves, running from left to right. The com- 
pressed air is contained in the butt, into which it is 
driven by an air-pump similar to that used for the 
old walking-stick air guns. On the right hand of 
the breech is the bullet magazine, 10$ in. in length, 
running alongside the barrel, and capable of carry- 
ing twenty spherical balls. 

From this date continuous attempts were made 
—chiefly (if not entirely) by Continental gunmakers 
—to bring out a weapon which could be fired 
several times without requiring to be loaded sepa- 
rately for each discharge. In the seventeenth century 
a gun (probably of Swiss make) was constructed with 
an underneath magazine to contain fifteen rounds. 
In the eighteenth century guns were made in Seville 
on a similar system, the charge being forced up from 
underneath the chamber by a spring. Napoleon I. 
took great interest in the question of magazine 
guns, ‘and apparently believed in the possibility of 
making breechloaders of practical value, which in 
his day they certainly were not. A very interesting 
and little known fact is mentioned, namely, that in 
1812 a gunmaker named Pauly employed central 
fire, gas-tight cartridge cases made of sheet brass. 
However, he does not appear to have been the 
inventor of metal cartridge cases, as there is in 
Nuremburg a breechloader of the eighteenth century, 
with cartridges of this description. 

The American Civil War was the first in which 
repeating rifles of the modern type were brought 
into action, and Christopher M. Spencer was the 
inventor of what may be regarded as the direct 
progenitor of all the subsequent systems. It was a 
butt magazine gun, the breech action being some- 
what similar to that of the Sharp breechloader. 
Of this type 94,156 carbines and 12,471 rifles were 
purchased by the Federal States between January, 
1861, and June, 1866. In the Franco-German 
War, Spencer carbines and rifles were employed by 
the French to some extent. The Winchester 
repeater—which, until comparatively lately, was 
the best known of all the magazine guns—was 
designed in 1866 as an important improvement 
upon the Henry repeater, patented by B. T. Henry, 
one of the directors of the Newhaven Arms Com- 
pany, in 1860, and the first successful weapon of 
the underneath magazine type. This, in its turn, 
had been evolved by its designer from the Jennings 
repeater, which was known as far back as 1850. 
After numerous improvements and modifications, 
these three actions developed into the Winchester 
carbine, employed with such effect during the Russo- 
Turkish War. 

The introduction of this gun may be con- 
sidered to have inaugurated the movement 
in favour of the use of magazine guns for 
military purposes. The first trials in Europe 
were made at Aaran, in 1866, by the Swiss Govern- 
ment, with the result that the Arms Commission 
recommended their adoption for the rifle regiments. 
Before this recommendation could be carried out, 
however, the Director of the Government gun 
factory at Neuhausen, Friedrich Vetterli, brought 
out in 1867 the first pattern of the well-known gun 
which bears his name. From time to time this 
gun has been improved, and at present it is the 
regulation weapon for the Swiss army. Since the 
Franco-German war great advances have been 
made ; the existing systems have been all more or 
less improved, new ones designed, and an entirely 
new type of magazine introduced. This is the 
moveable hopper, which appears more nearly to 
meet the requirements for a military magazine gun 
than any other system. In this book we are given 
details of two different models, those known re- 
spectively as the Lowe and the Lee. The former, 
apparently, has not proved satisfactory ; but since 
the book has been written the latter (with some 








slight modifications) has been approved by the 
U nited States Government as one of the three 
systems from which the regulation arm of the 
future will eventually,be selected. 

It is impossible, in the space at our disposal, to 
enumerate all the weapons which are here described 
and illustrated in full detail ; suffice it to say that 
there are fifty-six illustrations, from which may be 
gained a good knowledge of the mechanism of 
almost every system in existence. Full tables 
and accounts are furnished of the official trials that 
have been made with different systems in various 
European countries, and altogether the book is one 
which ought to meet with careful study from all 
who are interested in the question of military small 
arms. The author wisely refrains from discussing 
the comparative merits of the different weapons 
that he describes ; the trials and their results fur- 
nish sufticient data to enable the reader to draw his 
own conclusions. The style is very clear, and the 
author has evidently spared neither time nor 
trouble in collecting and verifying the mass of 
facts that render this little book a complete history 
of one of the most important advances in military 
mechanics which we have seen, even in these days 
of rapid progress. 

It is to be regretted that this work was not 
published in English as well as in German ; but at 
the present time ‘most scientitic soldiers have studied 
German, in order to avail themselves of the amount 
of valuable information published in that language. 
To gunmakers the book must prove instructive. 
All readers are sure to find in it descriptions and 
drawings of mechanism which will be new to them, 
and they will hardly fail to be struck with the 
significant fact that amongst the numerous systems 
described not one is the invention of an English- 
man. The number of American guns is large and 
rapidly increasing. 

There can be little doubt that eventu: uly magazine 
guns will be adopted in the British army. When 
that time comes it is to be hoped that the War 
Oftice officials may have English models to select 
from, instead of being compelled to adopt the in- 
vention of a foreigner. 


Notizen iiber die Fabrication des Eisens und der Eisernen 
Briicken. By Meurtrens. Berlin : By the Author. 
This is an interesting volume of little over 100 
pages, and containing a variety of information, 
historical, descriptive, constructive, and  com- 
parative, such as could only be compiled by a 
writer thoroughly acquainted with the subject 
under consideration, namely, the manufacture of 
iron and iron bridges. Our friends in Germany 
have long abolished the distinction between iron 
and steel as constructive materials. The words 
‘* Flusseisen’”’ and ‘‘ Schweisseisen”’ are certainly 
more descriptive of the material than the mere 
names of iron and steel, and the Germans have 
reserved the term steel for tools and instruments, 
except the name Bessemer steel, which is still much 
in vogue, but is often called Bessemer iron. The 
book of course speaks really more of what we term 
mild steel than of iron, and after brief introduc- 
tions, reviews all processes to the latest and most 

perfect. 

The second part of the book, treating on bridges, 
is full of interesting and useful general information ; 
the manufacture of various kinds of bars, angles, 
tees, corrugated plate, suspension links, c., is 
described, and the advantages and disadvantages of 
the different modes carried out. Then follows a 
chapter on testing materials, which is as interesting 
as itis instructive, but we think the author is some- 
what mistaken when he credits Professor Kennedy 
with the statement that iron and steel gain in 
strength by being punched ; this is certainly only 
conditional, and the statement as it stands seems 
somewhat misleading. Notes on rivetting and 
finally painting, finish this little treatise on iron 
bridges, and we doubt not that the work is one 
which will be perused with interest by all its 
readers and with profit by many. 





Saws ; the History, Development, Action, Classification, and 
Comparison of Saws of all Kinds. By Rospert GRIM- 
SHAw. Second and greatly enlarged Edition, with 
Supplement. Philadelphia: E. Claxton and Co, 
London: E. and F, N. Spou. 

America is par excellence the land of saws 

Although the instrument has been known to all 

ages of which we have any record or trace, figuring 

both in the hieroglyphics of the Egyptians and 
among the flint instruments of the pre-historic man, 
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yet its development was small until the problem 
of cutting up the annual timber and lumber crop 
of America, valued at a billion dollars, had to be | 
worked out. How this is now done may be learned | 
from the pages of the book before us, and will | 
probably cause astonishment to many readers by | 
no means ignorant of the capabilities of saws. The 
author confines his critical and explanatory remarks 
to the saws themselves, and does not profess to 
discuss the machines by which they are operated, 
but occasionally the enthusiasm with which he 
regards the superiority of American practice in | 
sawing over that of the rest of the world, leads him | 
into a digression, and we gain an insight into the | 
means by which every year thousands of acres of | 
forest are converted into boards and sawdust. As | 
an example, he mentions a circular saw that makes 
nineteen cuts, each 16 ft. long and 23 in. deep, | 
in one minute. The saw is 72 in. in diameter, | 
No. 6 gauge at centre, No. 7 at the rim, and 
contains 72 cutting teeth. It runs at the rate | 
of 12,250 peripheral feet per minute (over two} 
miles) and cuts 12 in. at each revolution, so 
that a log 16 ft. long is cut from end to end in a} 
trifle over one second. 

It is not often, however, that the just pride which | 
the author takes in the achievements of his country- | 
men diverts him from his purpose, which is not the | 
consideration of sawing machines but of saws them- | 
selves. To this subject he brings a vast store of | 
information acquired from many sources. Every | 
possible variety of saw appears to be described with | 
remarks upon his purpose, the correct form of its | 
teeth, and the best methods of sharpening and set- | 
tingthem. The subject of inserted teeth for circular | 
saws claims and receives special attention, as their 
use is rapidly extending. An estimate by Messrs. 
Emerson, Smith, and Co. shows that in cutting 
1,000,000 ft. of lumber in 100 days by a 56-in. | 
planer toothed, as compared with a solid toothed 
saw, the saving amounts to 125 dollars, or rather 
more than the value of the solid saw. This part of 
the subject is very abundantly illustrated with full | 
page blocks, as is also that portion which relates to 
machines for sharpening, swaging, gumming, and | 
gulletting saws. The appendix contains numerous | 
tables relating to the speed, production, and power | 
of saws and sawmills, and is followed by a supple- 
ment in which is placed such matter as has been 
collected since 1880. The book is printed on 
toned paper, and profusely illustrated by high-class 
engravings. 
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NORDENFELT MACHINE GUNS. | 
(Concluded from page 125.) se 
Tue types of Nordenfelt machine guns remaining 
to be described are : 





All these light Nordenfelt guns are, like those of 
larger calibres, made almost entirely of best 
wrought steel instead of the gun-metal so freely 
used in some other types of machine guns. 

In order not to be exposed to rust, these light 
Nordenfelt steel guns are covered over in a galvanic 
bath with a coating of copper which protects the 
guns as well as all the parts of the mechanism 
except the actual wearing surfaces. 

These types are designed especially for the 
following purposes : 

1. For cavalry (Fig. 35). The gun is so light and 
so convenient in shape that it can be carried on a 
led horse at the same speed as the cavalry advances, 
without disabling the horse. One led horse would 
then be required for the gun and implements, one 
led horse for the stand from which it is to be fired 
when the gun is dismounted, and one led horse for 


|the cartridge hoppers or feed cases filled with 


Other horses or baggage wagons 
yj 


ammunition. 
would carry the extra supply of ammunition. 
For mountain service. A gun mule which can 
carry 2 cwt., including saddle, would carry the gun 
and stand. A second mule would carry the wheels, 
axle, and cartridge hoppers filled, and other mules 
would carry the extra supply of ammunition wanted 
for the gun. 3. For infantry (Fig. 36). Six of these 
guns, with their stands, wheels, and hoppers, can be 
stowed away in one baggage wagon or extra ammu- 
nition wagon, and follow the ammunition train 
which is nearest to the front. Whenever a com- 
paratively small force of infantry is hard pressed, 
or if it has to protect a threatened point, a laager, 
cantonment, or temporary entrenchment, the six 
guns can be lifted off the wagon and be ready to 
commence fire in a few minutes. Two men can 
drag each gun on its wheels for considerable dis- 
tances, and one man can carry the gun with two 
men carrying the stand (Figs. 33 and 34), if such 
difficult ground is met with that such a light gun, 
cannot conveniently be dragged over it on its 
wheels. 

No. 14. Single-Barrel Rifle Calibre Gun.—This 
gun is made with a different mechanism from the 
two patterns above named. It weighs 13 lb. and it 
fires at the rate of 180 rounds per minute ; it has 
often fired successive spurts of 30 shots each in eight 
to ten seconds. This gun has been made in order to 
show that a single-barrel machine gun need not be 
more than 4 lb. heavier than an ordinary rifle; at the 
same time no single-barrel rifle calibre would really 
be used in war—except perhaps as a wall-piece— 


| when it is proved that even a three-barrel gun can 
| be made light enough to be carried by a man on his 


shoulder. A general would probably not submit 
to the expense and inconvenience of a machine-gun 


|equipment and service of men and mules for gun 


and ammunition, when the efticiency of the gun is 
entirely dependent on one single rifle barrel. 

The advantages claimed for the Nordenfelt rifle- 
calibre guns in general are the following : 

1. Simplicity. This is mainly due to the small 
number of parts and the ease with which they can be 
taken apart and put togetheragain. At Portsmouth 
the Nordenfelt four-barrel gun was taken to pieces 
and reassembled in 14 minutes without the use of any 
tools. The Gatling gun required 36 minutes and 
the use of fourteen tools for the same performance. 

2. Strength. The entire frame and mechanism 
of the Nordenfelt guns are made of best forged 
steel. They are consequently much more durable 
and less apt to get damaged than weapons contain- 
ing many gun-metal parts, which soon get worn by 
the rapid firing, and shake loose under the hard 
usage of a campaign. 

3. Freedom from rust. For use in India every 
portion of the frame and mechanism should be 


| covered with a deposit of copper, so that they can- 
/not rust, and only the actual wearing surfaces 
| within the mechanism would require oiling. Thus 


No 12. Three-Barrel Rifle Calibre Gun (Figs. 33 to | the same freedom from rust is gained as if the guns 


36); and No. 13. Two-Barrel Rifle Calihe Gun. 


| were made of gun-metal, while the advantage of the 


These are made to the pattern of the two-barrel | strength of the steel is retained. 


volley gun. They weigh respectively 55 Ib. and | 


4, Lightness. By making the Nordenfelt guns of 


40 lb., and fire at the rate of 400 and 300 rounds | steel, the system being so simple that the guns are 


per minute. 


| formed without the intricate gun-metal castings used 


For naval service they are not used at present’ in some other systems, so much material is saved that 





because the five-barrel Nordenfelt is quite light they weigh from one-half to one-fourth of similar 

enough for all naval purposes, but for land service | calibres of some other types. Weight in proportion 

they are very useful, in consequence of their light- | to rapidity of fire is evidently one of the most im- 

ness and simplicity. The three-barrel gun @oes not! portant factors in a machine gun—not, perhaps, so 

weigh more than the Gardner one-barrel, and the | much in official experiments and theoretical trials— | 
Nordenfelt three-barrel gun consists of thirty-five | but most certainly this is the case when a weapon | 
pieces compared to thirty-three pieces in the| has to be used in actual warfare, and its tactical | 
Gardner one-barrel, use and position have to be settled. 











5. Convenience in aiming and firing. All the 
Nordenfelt guns have very good arrangements for 
aiming by means of lateral and horizontal screws, 
in the same manner that has proved so successful in 
the 1 in. naval gun. The lateral movement of the 
firing handle forwards and backwards is also much 
better for actual service than a rotary handle placed 
at the side of a gun. The firing handle in the 
Nordenfelt gun is so placed that the gunner who 
serves the gun can sit comfortably on the trail, 
thereby adding his weight to give steadiness. After 
he has brought the firmg handle forwards to the 
‘‘ready” position he finally adjusts his aim, and 
the moment his line of sights covers the object, he 
fires off a volley by simply stretching out rapidly 
his right hand then a couple of inches. This is 
most important, especially when firing against 
moving objects. His eye is all the time in line 
with the sights, while his left hand is on the hand 
wheels for aiming, and his right hand on the firing 
handle ready for discharging the volley. 

6. The Nordenfelt cartridge feed is better than 
it was formerly, and is now as nearly perfect as 
possible. Three of the guns fired at Portsmouth this 
last year, 5500 rounds each, without a single fault in 
feeding. The supply of each barrel is independent 
of that of the others, so that if one or more barrels 
were damaged by the enemy’s fire, the gunner has 
simply to empty the corresponding compartments 
in the hopper and continue to fire the remaining 
barrels. 

7. Protection of cartridges.—The Nordenfelt 
cartridge hoppers or feed cases are arranged in 
such a manner thatwhen two have been put on (200 
cartridges for the ten-barrel gun, 100 for five-barrel, 
and 75 for three-barrel) these can be fired without 
touching the cartridge feed—and the cartridges are 
entirely enclosed and protected against dust during 
that time. Any unenclosed cartridge-feeder must 
necessarily be a fatal obstacle to the introduction 
of machine guns in India. 

In concluding these remarks about rifle calibre 
machine guns it should be observed that there has 
not been a single battle in which our forces have 
been worsted or hard pressed, where the presence 
of a few light machine guns might not have changed 
the result. At Insandula, at Ginghilovo, at the 
Sherpur cantonment, and at Maiwand the English 
forces were swamped by enormous masses of the 
enemy or retired before them, because the British 
soldiers were too few to kill quickly enough with 
their rifles. 

The catastrophe at Majuba Hill is a strong case 
in point. Colley had a Gatling gun, but it weighed 
nearly 4 cwt. and could not be brought up the hill. 
If one or two of the Nordenfelt three or five-barrel 
guns, which weigh about $ cwt. and 1 ewt. respec- 
tively, had been carried up, they would have been 
kept in reserve behind the men who defended the 
brow of the hill and brought to play, when the 
Boers made their final rush at from 300 yards to 
100 yards, and would in all probability have pre- 
vented the 400 Boers from gaining that victory. 
On the other hand the British troops at the attack 
on Tel-el-kebir would have been in a perilous posi- 
tion if they had been met by a rapid machine-gun 
fire, a couple of hundred yards from the outer 
ditch, or if machine guns had been kept on the 
inner defences and had fired against the troops after 
they had cleared the parapets of the outer bank. 





NON - CONDUCTING COVERINGS FOR 
BOILERS AND STEAM PIPES, 

A LENGTHY and comprehensive series of experiments 
has been made by Mr. W. T. Bird, of Sunderland, to 
determine the comparative efficiencies of several of 
the different non-conducting coverings for boilers and 
steam pipes that are now in the market, and these ex- 
periments have been dealt with by him in papers 
recently contributed to the North of England Institu- 
tion of Mining Engineers. The subject is one that 
has an interest for all engine manufacturers and 
users of steam power; every one clothes his steam 
pipes and the exposed portions of his boiler, but often 
great difficulty is experienced in selecting from the 
many competing materials the one best suited for the 
purpose. Mr. Bird’s experiments do not profess to 
exhaust the subject, for it would be a work of much 
time to examine the whole of the thousand and one 
non-conducting compositions that are to be bought. 
He has, however, chosen a representative list for 
examination, from the results of which a fair idea may 
be gained of a large variety of coverings of which the 
nature is evident or known. His tests embrace seven 
different materials, viz., Toope’s patent covering, hair 
felt, Jones’ silicate cotton, Dade’s silicate cotton, 
Dade’s silicate composition, Eagle non-conducting 
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cement, and Burnett's composition. The Toope’s 
patent covering, as tested, was composed of an inner 
layer of asbestos, backed 'by compressed paper, and 
two outer circles of the same material. Hair felt was 
interspersed between these layers, and the outside of 
all was black varnished. It was made about three 
quarters of an inch in thickness and showed good re- 
sults ; the cost is 103d. per square foot, but it requires 
little labour to attach it to the pipes. Since the date 
of the experiments the Toope’s Asbestos Covering 
Company have brought out another, covering composed 
entirely of pure asbestos and silicate cotton, from 
which still better results may be anticipated. 
made in 3ft. cylindrical lengths, cut longitudinally 
down one side, so that it can be applied without any 
skilled labour, and can be taken cf during repairs and 
replaced again as required. It is rendered impervious 
to the action of the weather by a coat of paint or tar, 
and as it does not actually adhere to the pipe or boiler, 
there is no danger of its suffering from unequal ax 
sion and contraction. The boilers and pipes of H.M.S 
Collingwood and of the P. and O. s.s. Paramatta are 
being clothed with the removable covering. The silicate 
cotton of Messrs. F. Jones and Co., of London, is made 
from Cleveland slag. Its present price is 10/. 10s. per 
ton, and as one ton is estimated to cover 800 square 
feet, 14 in. thick, the cost per square foot may be taken 
at 34d. Dade’s silicate cotton is imported from the 
Continent ; its cost per ton is the same as Jones’s ; but 
as it covers 1067 feet the price per foot is rather less, 
or only about 2}d. As silicate cotton is wanting in 
durability unless encased in an outer covering of sheet 
iron, wood, strawboard, or canvas, which, of course, 
materially increases the price, Messrs. Dade and Co. 
have brought out a silicate cotton composition, which 
is self-adherent, durable, and possesses a high non- 
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Thickness in Inches, 





Material. | 3 1 4 ri 2 | 3 
! 
Toope’s patent covering] 78.9 
Hair felt . 62.3 





Jones’ silic nate cotton . 

Dade’s silicate cotton 
composition .. 

Burnett's composition — 


75.6 


conducting v alue. Iti isa plastic material whose main 
constituent is silicate cotton bound together with a 
cementing substance. The price is 7/. 10s. per ton, and 
the cost per square foot, 1} in. thick, is 6jd. The 
Eagle non-conducting cement sets quickly and makes 
a hard compact covering. It contains a considerable 
proportion of fibrous material and hair. The price is 


3/. 10s. per ton, and the cost per square foot, 1} in. 
thick, 4d, 


It is | 


a Loss, Fuel Saved 
MATERIAL, Thickness. Per Nominal My ech 
a ers Saving. Total. Horse-Power x 
Bare Pipe. | Covered ia 
ipe, 
: s. d. £ s. d £ s. d. 
Toope’s patent covering } 14.22 2.99 11.23 137 911 1215 9 8119 7 
Hair felt .. ra 14,22 5.34 8.88 4516 3 &§& 3323 64.16 6 
Jones’ silicate cotton 1} 14.22 | 4.59 9.63 41 3 7 456 | 70 6 0 i 
ade’s ” 1} 14.16 | 2.91 11.25 31 3 8 215 5 82 2 6 
| composition 14 14.23 1,09 13.14 8417 1 6 9 2 9 8 & 
Eagle cement’ .. : 1h 14.09 5.22 8.87 6112 1 516 4 64.15 0 
Brunett’s composition .. 1} 14,22 4.38 9.84 4218 0 472 7116 8 
TABLE IV, 
| Heat Loss, | 
Units per Square Nominal Horse-Power, Cost of Material. | 
Y Foot per Hour. | Fuel 
MATERIAL | Thick- ee) ea = | Saved 
me ae | ness. ciency. | per 
H as Loss. Per |Annum. 
| Bare. Covered. Saving. Total. Nominal 
| | Bare. | Covered. H.P. Saved. | 
p. cent. £ad.| £0. d. {£ 5. a. 
Toope’s patent covering z 342.4 64.1 80.9 1.11 | 0,21 0.90 6 i Sie ST (err & 
Hair felt .. ee ‘ae } 342.4 114.2 65.9 Bs | 0.38 0.73 S24 41111 | § 6 7 
ceed silicate cotton ¥ oot) ae 342.4 87.1 73.4 p lee i | } 0.29 0.82 8383 8; 817 8 |519 8 
Dade’ > Pa wl 340.8 55.1 83.1 1.10 | 0.19 0.91 26 2 210 9 |61210 
ae composi-| | 
tion si i + ol ae 343.4 20.6 93.7 1.11 0.07 1.04 6 611; 61 8 7 1110 
Eagle cement... a --|  1y 339.0 98.6 69.6 1.09 0.33 0.76 S27 2) 8 2 7 611 0 
Burnett's composition .. Ss es | 342.4 83.0 74.7 111 {| 0.28 | 0.83 $8 7) 816-8 (6 13 


(For Description, see Page 147). 
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All the experiments were made on a steam pipe | temperature. 


10° in. external diameter. The loss of heat was 
deduced from three sets of data, viz., the temperature | 
of the exterior surface of the pipe, the temperature 
of the exterior surface of the covering, and the air 


TABLE 


laid on the covering and screened from the air by a 
and the temperature of the air was 


layer 
I. 


Temperature of 


” ” 





on Thickness, 

Bare Pipe. Cov. Pipe. Air. 
in. 

Toope’s patent covering 4 251 lll 67 
a 95 1h 251 96 67 
Hair felt .. } 251 142 68 
a * a 1) 251 118 67 
Jones’ silicate cotton .. 1} 251 126 67 
3 ss = 3 251 107 67 
Dade’s_,, ea, ad ¥ 1} 248 103 63 
ec ¥ composition. . 1 237 117 74 
2 ek - ae 1} 244 72 55 
i Ss if a 2 244 63 54 
Eagle non-conducting cement 1} 246 128 61 
| Burnett’s composition 14 251 124 67 
+s 3 251 102 63 


of felt, 


The first was obtained from the steam 
| pressure with a slight correction for the thickness of 
the pipe, the second was observed by a thermometer 


Heat Loss, Units per Hour. 


Per Square Foot. 


Per Foot Length. 


Bare Pipe. Cov. Pipe. Bare Pipe. Coy. Pipe. 


357. 
are 
nT 





TaBe E IIT. —He AT Los ‘S_ FROM 1000 F" 





Nominal Horse-Power. 


990.8 
990. 
990. 
990. 
990, 
990, 
986. 
854. 
994, 
999. 
931. 
990. 
990.8 


SCOuUIInwrnowanw 


tr. or Pr "IPE, 103 1 IN. EXTERN. AL.  Diamerer, 


208.5 
147.0 
372.0 
268.1 | 
320.0 
247.4 
203.0 
203.0 
76.0 
39.8 
363.9 
1 





Cost of Material. 


Efficiency. 


per cent. 
738.9 
85.2 
62.3 
73.9 
67.7 
76.0 
79.4 
75.6 
92.4 
96.1 
62.9 
69.2 
78.1 
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THREE-BARREL RIFLE GUN FOR INFANTRY 


TABLE V. 


Efficiency per 








. \ Cent. 

MATERIAL. Thick- Loss on Boilers. Remains. Loss on Steam Pipes. At Engiue. 

ness. saci = a — 

. On Stes ' . ‘ * 

On Boiler. ‘Pipe — Bare, Covered. Bare. Covered. sare. Covered. Bare. Covered. 
Toope’s patent covering } 80,9 0.42 67.78 69.58 2.99 66.59 
Hair felt .. is a 65.9 0.76 67.78 69.24 5.34 63.00 
Jones’ silicate cotton .. 14 73.4 0.58 67.78 69.42 4.59 64.83 
Dade’s o| iy 83.1 0.38 67.80 69.62 2.91 66.71 

Dade’s silicate cotton 

_ composition 1} 93.7 92.4 2.22 0.14 67.73 68.86 1.09 68.77 
Eagle cement... at fe 69.6 62.9 2.18 0.66 67.82 69.34 5.22 64.12 
Burnett's composition .. 1) 74.7 69.2 2.22 0.56 67.78 69.44 4.33 65.06 


Nominal Horse-Power. 











measured in the usual way. The heat loss of steam 


pipes is partly due to radiation and partly to contact 
with the air, and these two elements of loss were 
obtained separately by calculation. 


The radiation is 


dependent, among other things, upon the nature of the 
surface, and has been ascertained by experiment for 
‘many substances. It also varies with the excess of 


temperature of the hot body over its surroundings, | ing. 





CAVALRY 


| the heat-loss increasing in 


| vestigated by Dulong and 
| various temperatures. 


SERVICE. 





SERVICE. 


a greater ratio than the 
This ratio has been in- 
determined by him for 
The loss of heat by contact of 
air is independent of the nature of the surface, but 
depends upon its shape. In cylindrical bodies, such as 
pipes, it differs with their diameter, being less in a 
large pipe than ina small one. For small differences 
of temperature the heat loss is simply proportional to 
the excess, but with large differences the heat-loss 
increases in a higher ratio, which has been determined 
by Dulong. In the case both of radiation and of 
cooling by air contact, the loss was deduced in the 
experiments under consideration in units of heat per 
square foot of surface per hour, both for naked and 
covered pipes, and from this the etliciency was caleu- 
lated. 

Table I. shows the temperature observed, and con- 
sequent heat-loss and percentage of efficiency. From 
this Table may be observed the increase of efficiency 
obtainel by increasing the thickness of cover- 
To double the thickness means making the 


excess of temperature rises. 
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cast of material a little more 
non-conducting efliciency is increased only to a small 
extent. Table II. compares the etticiencies of different 
thicknesses as far as the observations go. 

From the average of these results it appears that if 
the thickness of the covering be doubled the efficiency 
is increased only in the ratio of 1 to 1.16 or 16 per cent. 
Remembering at the same time that the cost of covering 
is more than doubled, any increase of efficiency thus 
obtained is ata disproportionate ratio. Hence it may 
be concluded that the most essential requisite in a 
non-conducting covering is that it should possess a 
high efficiency for a moderate thickness. 

Having thus settled by experimentand calculation the 
efficiencies of the various materials experimented upon, 
Mr. Bird calculated the saving that would be effected by 
each of the materials if applied to a particular hypo- 
thetical case. He assumed, as an example, a steam 
pipe 103 in. external diameter, and 1000 ft. long, an 
instance not unfrequently to be met with in colliery 
practice. This he supposed to be kept constantly filled 
with steam at a given temperature, and he deduced 
the money value of the loss of heat by taking 69,674 heat 
units per hour, that is the quantity of heat necessary 
to vaporise one cubic foot (624 lb.) of water, as being 
the equivalent of one nominal horse-power, and by 
assuming this to represent a consumption of 2 ewt. of 
coal per 24 hours. The value of the fuel was taken at 4s. 
per ton, each nominal horse-power thus costing 7/. 6s. 
perannum. Referring to Table IIL, it will be seen 
that by applying a coating of Dade’s silicate cotton 
composition 1} in. thick to a pipe of the assumed 
dimensions and of an external temperature of 244 deg. 
Fahr. (Table I.), the loss by cooling is reduced from an 
amount equal to 14.16 to 1.9 nominal horse-power per 
hour. The cost of material for coating the pipe would 
be S4/. 17s. 1d., which, divided by the saving, 13.14 
horse-power, gives a cost of 6/. 9s. 2d. per unit. The 
fuel value of the economy is 95/. 18s. 2d., or 113 per 
cent. on the cost of material. 

Having settled the saving to be effected by the 
varions coverings for a steam pipe of 1000 ft. in 
length, Mr. Bird turned to boilers. As explained 
above, the loss by radiation is independent of the size 
of a body, but the air contact loss diminishes as the 
diameter increases. Thus the total loss per square 
foot per hour is less on a boiler than on a steam pipe, 
under equal conditions, and it is also less on a large 
steam pipe than on asmallone. In the calculations 
the boiler taken is one of 35 nominal horse-power of 
the Lancashire type, 28 ft. long and 7 ft. 6 in. diameter. 
It is imbedded in masonry, only 1 ft. 84 in. of the 
vertical diameter remaining exposed. The furnace 
end is uncovered, and consequently the area to which 
the covering is applied is 225 square feet. Witha 
covering } in. thick the cooling surface is 230 square 
feet, and 235 square feet when the covering is 1} in. 
thick. The heat losses having been ascertained on the 
bare and covered boiler, and multiplied by the area of 
heating surface, the total heat loss in each case was 
ascertained, and from these results the efficiency was 
calculated. It will be observed in Table IV. that 
this efficiency is higher than it was in the case of 
steam pipes. The remainder of the table was deduced 
in the same manner as the previous one. Referring 
to the same sample as we took from the last Table, 
namely, Dade’s silicate cotton composition, it will be 
seen that it reduces the heat loss per square foot of 
boiler surface per hour, at the temperature at which 
the tests were taken, from 343.4 units to 20.6, that is 
it arrests 93.7 per cent. of the heat flow. This, on a 
hoiler of the above dimensions, means a saving of 
1.04 nominal horse-power per hour. The cost of the 
material is 6/. 5s. 11d., and value of the fuel saved per 
annum 7/. 11s. 10d., or 120 per cent. on the first outlay. 

The heat losses both for steam pipes and boilers 
having been determined, it is interesting to see how 
much of the initial nominal horse-power of the boiler 
remains when the steam arrives at the engine. Taking 
the case of two boilers, each of 35 nominal horse-power 
as before, and a steam pipe of 1000 ft. long by 103 ft. 
external diameter, the losses are easily calculated from 
the preceding Tables. From Tables I. and IV. we find 
the percentage of efficiency of Dade’s composition to 
be 93.7 on boilers and 92.4 on steam pipes. The loss 
on the bare boiler was 1.11 horse-power (Table IV.), 
consequently for two boilers it would be 2.22, while 
the loss through the covering would be 0.14. Thus 
of the 70 nominal horse-power there are remaining, 
when the steam leaves the boilers, 67.78 or 69.86, 
according to whether the surface is bare or covered 
with the composition, The loss on the steam pipe is 
14.23 or 1.09 (Table III.) under similar conditions, 
whence it follows that out of 70 horse-power the 
amounts reaching the engine are 53.55 or 68.77, that is 
76 and 95 per cent. in the two cases. Table V. gives 
the value of all the materials under notice under similar 
conditions. 

These various results of the experiments and calcula- 
tions are summed up by Mr. Bird by arranging the 
materials in the order of merit under the various 
aspects of (1) efficiency, (2) absolute cost of material, 
and (3) cost relative to horse-power saved. 


than double, while the | (1).—Hficiency.—The order of merit is 1, 








silicate cotton composition ; 2. Dade’s silicate cotton : 
3, Toope’s covering; 4, Burnett’s composition; 5, 
Jones’ silicate cotton ; 6, Eagle cement ; 17, hair felt. 
¢ (2).—Absolute cost of Material.—l. Dade’s silicate 
otton ; 2, Jones’ silicate cotton ; 3, Burnett’s com- 
position ; 4, hair felt; 5, Eagle cement; 6, Dade’s 
silicate cotton composition ; 7, Toope’s covering. 
(3).—Relative Cost.—1.—Dade’s silicate cotton ; 
Jones’ silicate cotton ; 3, Burnett’s composition ; 4, 
hair felt ; 5, Eagle cement ; 6, Dade’s silicate cotton 
composition ; 7, Toope’s covering. 


» 
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AN AUTOMATIC PRIMER FOR PUMPS. 

M. Avcustin NorRMAND has recently communicated 
to the Société des Ingeniewrs Civils an account of an 
exceedingly simple and ingenious method which he has 
devised for expelling the air which accumulates in the 
clearance space of a pump barrel and in the valve 
chambers. Ordinarily this is effected by means of a 
pet cock placed at the highest point to which the air 
has access. When it is desired to start the pump the 
cock is opened, and the finger of the attendant placed 
over the orifice to act as a valve, allowing air to escape 
when the internal pressure is greater than that of the 
atmosphere, and preventing its return during the 
upstroke of the plunger. In a few strokes the ejection 
of water shows that the air is expelled and the pump 
is working. But when, as in surface condensing 
engines, the capacity of the pumps is much larger than 
the average volume passed through them, and also 
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Dade’s 
| candle power. 


candescent lamps of various sizes from two to fifty 
These light their court, a portion of 
which is divided off and furnished as a complete 
modern drawing-room. The current for maintaining 
these lights is derived from a Siemens’ 200-light alter- 
nating current dynamo machineand feeder, worked from 
the main shafting in the engine-room. ‘The same firm 
also exhibit a Faure-Nellon-Volckmar accumulator, for 
maintaining the lights in the drawing-room, the 
current being supplied by a Siemens’ direct current 
dynamo machine driven by a 34 horse-power Otto 
gas engine, which is worked by means of Dowson’s gas 
manufactured in the Exhibition by the Dowson’s 
Economic Gas Company. The whole of the furniture 
and fittings are carried out by the exhibitors, being 
either manufactured by them or expressly for them, 
Finally, Messrs. Edmundson exhibit from one of the 
outside towers a 4000-candle power are light, in a first 
order dioptric lens, as used for lighthouse purposes for 
throwing a parallel beam to the horizon. ‘The current 
for this is obtained from a Gramme machine, ani the 
lamp used is of the Serrin type. 
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The Electric Exhibition at the Crystal Palace is still 
very disappointing. Although it has now been open 
two months, many of the promised exhibitors have not 
yet put in an appearance, and it may fairly be con- 
cluded, do not contemplate doing so. While the gas 
section is full of activity and life, the stands crowded 
with exhibits, and the manufacturers’ representatives 
on the spot animated by the energy that comes from 
success, the electric department wears an aspect that 
suggests that the companies have either nothing to 
hope from it, or are better employed elsewhere. Since 
the date of our former notice a certain amount of pro- 
gress has been made, but far less than was to be ex- 
pected from the promise of the catalogue. Mr. R. 
Werdermann has extended his installation by the 
addition of three Lea arc lamps, mounted upon gilt 
pillars erected in the Tropical Department, but the 
large new dynamo machine has not yet arrived, 
although it is expected shortly. The end of the nave, 
immediately outside the tropical department, is 
lighted by six lamps of the Giilcher Company. These 
are driven by a dynamo machine in the basement, in 
which there are also a few Crookes’ incandescent 
lamps. Preparations are being made in the Eccle- 
siastical Court for a further display of the same com- 
pany, but at present they are far from complete. A 
great point is made of the fact that the electromotive 
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| force of the current employed by the Giilcher Company 
| is so low that the wires may be touched with safety, 

; _! ; | and a room has been fitted up in the nave where the 
when the boiler pressure is high and the speed great, | experiment of handling the naked conductors may be 


conditions which necessitate the use of large valves, it | 
often happens that pumps lose their water when in| 
action. 

To obviate the necessity of pet cocks and to prevent 
the cessation of pumping, M. Normand introduces into 
the pump, at the highest point at which the air can 
accumulate, a small pipe, from 4 in. to ,*%; in. in 
internal diameter, whose other end opens into the 
tank from which the water is to be drawn. When the | 
plunger descends the air which may be in the barrel is 
compressed and escapes through this tube bubbling up 


made. In the Gulcher system the are lamps are 
arranged in parallel circuit between the main leads, 
after the manner adopted in incandescence lamps, and 
consequently the difference of potential between the 
two conductors is only that corresponding to the 
electromotive force necessary to maintain an are. By 
this arrangement are and incandescent lamps may be 
burnt on the same circuit, if the resistances of the 
latter be not too great. In the central portion of the 
nave there hang six Brockie’s new compensating lainps, 
exhibited by the British Electric Light Company, and 














through the water. When it ascends water is drawn fed from a Gramme generator in the basement. The 
through the tube into the pump, and thus primes it | lamps contain a device for automatically altering the 
tae Bt = — papell 8 | regulating mechanism to compensate for the decrease 
‘ a mre J a — SHOWS ret 1 Ho aie tn te | in the resistance of the carbons as they burn. This is 
ete Br the pony acd deve | cfectd iy caning tna te ognhing ring 
é ank. é 1e transept opposite the high-level entrance, an 
place automatically it is necessary that the volume | a portion of the tout nave, contain fourteen Gerard 
Papel cha ay eiorteg pl oe mange ge gages 
t alve, tog }and a Gerard machine. In this latter, as our readers 
0 os sed ee ee «i | will remember, the field magnets revolve and the 
: o 4 ler Y re nti _— : A thes yg go Ao et armature is stationary. Each coil of the latter is con- 
ml ” ° ae, ot onc a s all aa pcs The | nected to an independent terminal, so that they can 
akeme of wer Gat escapes anal ties tube A B| i oo“ nei d = cr ge A chamber 
ime : ‘Pin the Renaissance style, situated in the nave, is 
ris = Reape ot the eed — be a _— | illuminated by ten Standard Fyfe Main incandescence 
raction 0 e amount received, or else the perlorm- | jamps, fed from a Gramme generator in the west 
—, of the puters ee — = - | corridor. This concludes the list of new exhibits in 
e pump 1s fixed at a cistance Irom the tank, Ue) the department of electric lighting, added since our 
suction-pipe should be inclined in such a way that the en Gaon Unfortunately any are nearly all 
expelled air can return to the tank. | well-known examples, and do not show that the 
: | progress has been made since the previous show of 
_ ELECTRIC LIGHTING NOTES. | last spring. In looking through the catalogue we come 
: THE — rm Printemps in Paris, — was | across — —, names, eg aainge r _— 
destroyed by fire about two years ago, has been rebuilt | prove to be absent when sought for in the Palace. 
on a magnificent scale, and will shortly be opened. It | Perhaps these inventions were only in the paper stage 
will be lighted by 350 Jablochkoff candles. when the Exhibition was projected, and have not yet 
got beyond it. 














The establishment of Messrs. Keys Brothers and 
Sims, of Donegal, have been lighted by four Pilsen are 
lamps, one outside, and the remainder inside the build- 
ing. The installation has given great satisfaction ; it 
was carried out by Messrs. Woodhouse and Rawson, 
of 11, Queen Victoria-street, London, 


The preparations for the Electric Light Exhibition 
at the Westminster Aquarium have made substantial 
progress during the last fortnight. On Wednesday 
evening Messrs. Ferranti, Thompson, and Ince made a 
preliminary private trial for the purpose of stretching 
their belts, and getting the running gear into order. 
As this is their first appearance at an exhibition great 
numbers will no dount avail themselves of the oppor- 
tunity to see the machine of which so much has been 
None can fail to be struck with the large 





Messrs. J. Edmundson and Co., 19, Great George- 
street, Westminster, London, agents for the Swan 
United Electric Light Company, are exhibiting at the | 
Royal Aquarium Exhibition, about 200 Swan in-! heard. 
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amount of power, in proportion to its size, that the 
Ferranti generator is capable of absorbing and trans- 
forming into electric current. The machine at the 
Aquarium is quite dwarfed beside the driving appli- 
ances. It has a wide driving pulley at each end of the 
axis, and on the countershaft there are two pulleys, 
each 5 ft. in diameter, and wide enough to take a 10 in. 
belt. If all manufacturers had made such liberal pro- 
vision in the past we should have heard less of electric 
light failures. The lamps to be fed from this 
generator are situated in the swimming annexe, and 
are 320 in number. The stand of Mr. Dixon Gibbs 
is also fully completed, and each day his system 
of electrical distribution is illustrated. Owing to 
questions relating to his foreign patents we are 
unable to illustrate his apparatus at present, but 
we may explain that his object is to carry the electrical 
energy from the generating station to the points where 
it is to be utilised in the most economical form, that is 
in small currents of high potential, and then to employ 
these small currents in the generation of other currents, 
whose intensity and electromotive force shall be pro- 
perly proportioned to the work to be done. The 
system allows the use of arc and incandescence lamps, 
fed from a common source, and permits that in town 
lighting, different types of incandescence lamps may 
be used just as the householders may please. One of 
Mr. Gibbs’ apparatus is fed by one circuit of a Siemens’ 
alternate current machine, in which there is also in- 
cluded an are lamp. ‘The apparatus is connected to 26 
incandescence lamps, arranged in parallel arc, and can 
furnish a current that may be graduated from zero to 
an amount that raises the filaments to vivid incan- 
descence. Among the other exhibitors there is great 
activity, although but little is actually completed. 
Each day, however, will now make great additions as 
the engines and boilers are in place, and most of the 
stands erected are partly fitted. 
TUNNEL LOCOMOTIVES. 
To THE Epiror OF ENGINEERING. 

Sir,—Since the Messrs. Cail and Co., of Paris (and, 
more recently, the Hohenzollern Locomotive Works, 
of Diisseldorf) have taken up the construction of fireless 
locomotives, this system, known as ‘‘ Lamm and Francq’s,” 
has been considerably developed and arrived at a certain 
degree of practical utility. Certainly the local conditions, 
in which a fireless engine would appear to be the right 
thing in the right place, are manifold. The earlier loco- 
motives, built in America and in France on this plan, 
were put to work on tramways. Owing, however, to the 
difficulties and the expenses, caused by the necessary 
stationary installations, we may not think, for economical 
reasons, tramways in general to be the proper dominion 
of the fireless locomotive. But in cases where steam from 
fixed boilers is cheap and abundant, as at coal mines and 
iron works, or where steam can be raised cheaply with 
inferior fuel or refuse, as at sugar plantations, the fireless 
arrangement possesses, no doubt, manifest advantages. 
Thus engines on this system have been introduced for 
Java, and their employment is now also contemplated by 
Herr Lentz, the manager of the Hohenzollern Loco- 
motive Works, for general shunting purposes about mines, 
&c. Finally, there are many cases where ordinary loco- 
motives could not possibly be employed on account of the 
discharge of combustion gases ; for instance, when engines 
have to run in the underground workings of mines and 
tunnels, 

During the construction of the great Mont Cenis and 
St. Gothard Tunnels the contractors employed small loco- 
motives worked by compressed air, which air was taken 
from the reservoirs supplying the perforators. At present 
the great tunnel through the Arlberg, in the Tyrol, with a 


length of nearly 64 miles, is likewise being pierced with | 


the aid of compressed air plant ; but the mode of transport 
adopted is different, and as this mode forms, in fact, a 
special and novel adaptation of the fireless locomotive 
principle, I may be permitted to describe the particular 
arrangement briefly. 

The contractors of the Arlberg Tunnel did not wish, for 
various reasons, to employ locomotives worked by com- 
pressed air, and consequently they called upon the Messrs. 
Krauss and Co., engineers at Munich, for locomotives 
according to their ordinary system, as much as possible, 
but adapted to work in the tunnel without incommoding 
the men. The gauge of the tunnel road 700 mm., 
and the engines were to be capable of taking a gross 
load of about 50 tons on inclines of 1 in 60. 

Accordingly Messrs. Krauss and Co. proposed their 
well-known type of contractor’s engine with water tank 
frames, modified, however, tothe effect that on entering 
the tunnel the engine should depend for her supply of 
steam upon the store of hot water, carried fin the boiler, 
without touching the fire, in other words, the engine, 
although fitted with a firebox, should then work precisely 
ike a fireless locomotive. On this plan seven locomotives 
have been ordered and sent to the Arlberg up to the pre- 
sent, all being nearly alike and presenting the following 
particulars: The cylindrical boiler barrel is enlarged 
to such an amount as to afford the necessary store of 
hot water, while the firebox is kept the usual size. 
The top of the blast pipe is fitted with a commuting ap- 
paratus, by means of which the exhaust steam can either 
be let through the blast pipe orifice or turned into a pipe 
leading outside and alongside the chimney. Ashpan 


and chimney can of course be tightly closed, and the 
boiler is carefully protected from loss of heat by means 
of a sheet-iron clothing i 
tion. 


and a non-conducting composi- 
After the engine has entered the tunnel, the ex- 
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haust steam, which is in nowise troublesome, is turned 
outside of the chimney while the ashpan and chimney 
are kept well closed. 

There have been built two sizes of such locomotives, of 
10 tons and of 144 tons working weight respectively, the 
principal dimensions of the latter being as follows : 


Diameter of cylinders 250 mm. 9.85 in. 
Length of stroke ... 300 ,, 11.80 in. 
Diameter of wheels 580, 1 ft. 10.83 in. 
Wheel base 1600 ,, 6 ft. 3in. 


Heating surface 27.58 sq. m. 296.87 sq. ft. 


Firegrate area 0.425 _—,, 4.5 sq. ft. 
Water space of boiler 3500 litre 123.60 cub. ft. 
Steam _,, me a 945 ,, 33.37, 
Contents of water tanks... 765 ,, 27.00 i,, 
Pe ;, coal bunkers 495 ,, 17.50 ,, 
Weight of engine in work- 
ing order... ae .. 14,500 kg. 14.5 tons 


Altogether, these engines, which are performing exceed- 
ingly well, form certainly a striking illustration of the 
simple manner in which complicated problems are often 
solved by practical men. I may add that in designing 
fireless locomotives on the ‘‘ Lamm and Francq” system 
the inside cylinder arrangement seems to be best suited ; 
special care should also be taken to make the cylinder 
diameter very large, as the trials, which have been carried 
out at Diisseldorf, proved very conclusively that the total 
amount of work given off by a certain quantity of hot 
water store will be relatively greater at the lower than at 
higher pressures in the receiver. 
Iam, Sir, yours faithfully, 
A. BRUNNER. 
Krauss and Co.’s Locomotive Works, Munich, 

February 10, 1883. 





THE COST OF ELECTRIC LIGHTING. 
To THE EpitTor oF ENGINEERING. 

Sir,—In reading the very interesting estimates of the 
cost of electric lighting in Mr. Cooke’s report to the Cor- 
poration of Sheffield, many people may fail to notice that 
animportant item has been omitted. He arrives at the 
conclusion that the cost, per lamp, per annum of 3000 
hours, would vary from 16s, 94d. to 18s. 6d. according to 
the kind of engine employed. But no account is taken 
of the cost of lamp renewals. Now in actual practice 
this will have to be taken into account. At present it is 
a serious item, though one which will diminish with 
experience. Taking the mean life of a lamp to be 1000 
hours and its cost 5s., Mr. Cooke’s estimate so altered 
would be found to vary from 1/. 11s. 94d. to 1/. 13s. 6d. 
according to the type of engine. 

Yours truly, 
GEORGE ForBEs. 
34, Great George Street, Westminster, Feb. 13, 1883. 

{Our correspondent overlooks the fact that Mr. Cooke’s 
report and estimates have nothing to do with lamps or 
lamp fittings, but that they refer only to the cost of 
installation, and of the supply of current to the doors of 
the consumers’ premises. To arrive at an idea of the total 
cost of supply, such additions as those pointed out by 
our correspondent have to be made, together with the 
cost of fittings, meters, and other accessories, required 
within the house for providing, measuring, and utilising 
the current.-—Ep. E.] 





LEATHER-DRESSING MACHINE. 
To THE Epiror or ENGINEERING. 

Str,—A friend of ours has a machine built, we under- 
stand, in Leeds, for graining leather. It consists princi- 
pally of three rollers, one of which has a skin of thin 
stereotyped metal. This stereotype has been taken from 
a hide, say, a sealskin, and has a perfectly natural 
arrangement of the little creases and punctures peculiar 
to that skin. Upon rolling a thin piece of leather between 
the rolls, it take an impression from the stereotype. Can 
you, or any of your readers, furnish me with the name of 
the manufacturer of this machine? 

Very truly yours, 
Henry BINssz. 

East Newark, N.J., January 26, 1883. 


THE SPEED OF TRAINS. 
To THE EpitoR OF ENGINEERING. 

Str,—I do not know if the following practical rule 
invented by myself (suggested by Mr. M. Fuchs, chief 
engineer, Prague) is known to the railway engineers in 
England. Therefore, I take the liberty of sending you an 
account of it for publication in your esteemed paper. 

Rule. Take 34, of the locomotive wheel diameter in 
inches and the result is a number which represents in 
seconds the period during which the revolutions of the 
— equal in number the speed of the train in miles per 
nour. 

Example. A locomotive wheel is 55 in. in diameter. If 
you observe in , x 55=10 seconds that it makes 24 revo- 
lutions, the speed of the train is 24 miles an hour. 

The proof of this rule is very simple. If d be the dia- 
meter in inches, u the number of revolutions in ¢ seconds, | 


we find the revolutions per hour equal “ x 60x60 revo- 


lutions ; from this can be deduced a distance 7 travelled | 
_ ux 60 = 60 wxd _0.179d } 
Se auenae Rei, pom arerM —— u If | 
5280.12 
we assume v=u ; we have t=0.179 d; but making t=,5, d, | 
it results that v-=0.985 u. The error will be 15 per cent., | 


in miles per hour; + 


which, however, is diminished by the unavoidable slip, so | 
that the rule may be considered sufficiently accurate for 
practical purposes. 

For the metrical measures this rule is as follows: Take 





the diameter of the wheel in decimetres and add thereto 
one-eighth of it ; the result is the number of seconds during 
which the revolutions of the wheel must be counted to 
obtain the number which is equal to the number of 
kilometres travelled by the train in one hour. The error 
in this case will be one-half per cent. 
I am, Sir, your obedient servant, 
FREDERICK STEINER, C.E. 
Professor in the High Polytechnical School, Prague. 
Prague, February 2, 1883. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Y esterday there was only 
a thin attendance on ’Change, and the tone was lifeless 
in all branches. The price of No. 3 Cleveland pig f.o-b. 
was 41s. per ton, but only small lots changed hands on 
this basis, as foreign buyers and consumers are not 
ordering at present. Shipments continue on a small 
scale, being only 18,500 tons yesterday as compared with 
25,300 tons exported from Middlesbrough up to the same 
date last month. The outlook is not so satisfactory to 
pig makers as it was a few months ago. 


The Manufactured Iron Trade.—There is no alteration 
in this industry. Ship plates are quoted 6/. 5s. per ton, 
and angles 5/. 10s., less 25 per cent. at works. The pro- 
duction is heavy, and manufacturers find it difficult to 
obtain fresh orders, although prices are so low. The 
Board of Arbitration will hold another meeting at Dar- 
lington this week in connexion with the revision of their 
rules. They will select a referee to whom the standing 
committee will relegate questions in dispute when they 
themselves cannot come to an amicable decision. The 
general feeling of both masters and men is that Mr. David 
Dale, of Darlington, who has always taken such an in- 
terest in arbitration, and whose technical knowledge and 
great commercial experience so well fits him for the diffi- 
cult office, should be asked to accept it. The Board of 
Arbitration has in a measure been reconstructed, and it is 
now better abie to settle disputes amicably and quickly 
than at any period in its history. 

Shipbuilding and Engineering.—On the northern rivers 
there is the same ceaseless activity which has been going 
on for many months, and it is tolerably certain will con- 
tinue for the remainder of this year. Every week 
splendid steamers are launched on the Tyne, Tees, and 
Wear, and still the stocks are full. It cannot be denied, 
however, that there is a falling off in the inquiries for 
new steamers. Marine builders are as full of work as 
they can be. Bridge builders too are busy and general 
engineering work is brisk. 

Further Dock Accommodation for Middlesbrough.—By 
the forethought of the North-Eastern Railway Company 
the dock accommodation at Middlesbrough is so ample 
that the exports from the iron town are nearly equal to 
those of the Tyne. The trade of Cleveland is, however, 
steadily expanding to such an extent that the dock accom- 
modation is found insufficient, and the railway company 
have wisely determined to at once extend it by spending 
a quarter of a million of money in widening its area and 
supplying it with more mechanical contrivances for 
rapidly loading vessels. There will be as little delay as 
possible in proceeding with the important work. 

The Coal and Coke Trades.—Coal and coke are in good 
request but prices are not quite so firm for coal. 








Erratum: Etectric Licutinc.—In our article of last 
week, dealing with the applications for Provisional Orders 
under the Electric Lighting Act, the last column of 
Table III. was, by a mistake, added up and the total 
given. As the items in that column showed the ratio 
of the subscribed capital of each company that had 
applied to the Board of Trade (as far as che information 
could be obtained) to the expenditure that it proposed to 
make, it is evident that it is the mean value, and not the 
sum of the amounts that should be taken. As the sub- 
scribed capital cannot in every case be learned this 
average would be misleading, and the space on the line of 
totals should have been left blank. 





Tue AvELING MemortaL Funp.—In order to com- 
memorate in a permanent manner the example of in- 
dustry, integrity, and generosity set forth by Mr. Aveling 
during his life time, the Town Council of Rochester, with 
Mr. Richard Prall, the town clerk as honorary secretary, 
opened a memorial fund last autumn. The subscriptions 
at present promised, amount to somethingzunder 400/. 
The form of memorial in favour at Rochester, which is also 

srobably the one which would have been most pleasing to 
Mr. Aveling himself, is the founding of a scholarship to 
be attached to Sir Joseph Williamson’s school in 
Rochester. For this scholarship, which will bear the 
name of ‘‘ Aveling,” a sum considerably in excess of that 
yet collected, is desirable. We feel well assured that there 
are a large number of our readers both at home and abroad, 
who will be glad to testify their esteem and regard for one 
so generally beloved by contributing, in however small 
a degree, to so praiseworthy an_ object as commemorating 
in a useful way the life and labours of Thomas Aveling, 
and subscriptions for the fund will be received by Mr. 
Richard Prall, Town Clerk, Rochester, Kent. A collect- 
ing book has been sent to the Royal Agricultural Society 
at their office, Hanover-square, to the Institution of 
Civil Engineers, Great George-street, and to the Insti- 
tution”. of Mechanical Engineers, Victoria-street, West- 
minster, at either of which places subscriptions will be 
received. 





DREDGERS 


CONSTRUCTED BY MESSRS. 


ENGINEERING. 


FOR 


RIVER 


PRIESTMAN BROTHERS, 


AND CANAL SERVICE. 
ENGINEERS, 


HULL. 





e yh en ———— 
k y 


is =? ra Sj 





ad 
FORECASTLE? 


pe¥ 


ia Nya = 





r —w 
wa 












































a 











ak 


—— 


ap nn 











: re ee” 5 oe ae ee 


= eee 
$£4 COCK AS 

















Ving, 2eamore 
f: 


\ 
y, 


a f\) 












































WE annex engravings of two arrangements of Priest- 
man’s river dredger. Figs. 1, 2, and 3 are views of a 
boat lately supplied to the Government of Siam. In 
addition to the steam jib crane and grab, the boat is 
titted with a circulating pump, driven from the screw 
engines, for the purposes of irrigation. Upon the screw 
shaft there isa clutch coupling that can be thrown out 
of engagement when the pump is to be used, and on 
the side of the boat opposite to the pump is a high- 
speed countershaft driven by a belt from the crankshaft. 
Fig. 4 illustrates an arrangement of dredger suitable 
for canals, and other situations where great locomo- 
tive power is not required. In this the screw-shaft is 
geared by bevel wheels to a vertical shaft driven by the 
engine on the crane, which thus is utilised both for 
working the dredger and propelling the boat. 

We have previously brought before the notice of our 
readers the advantages of these machines, both for 
dredging, excavating, and elevating; but the present 
engravings show a special adaptation of them, suitable 
for clearing small rivers and canals, a purpose for which 
they are now being brought largely into use both in 
this country and abroad. 

The makers have lately supplied a dredger of this 
kind to, among many others, the Shropshire Union Canal 
Company, through the recommendation of the chiet 
engineer, Mr. Jebb, of Shrewsbury. The machine is 
very similar in design to the one represented in the 
engraving above, but owing to the bridges in the canal 
being very low, the machinery is so arranged as to 
stow away under 5 ft. Gin, above the water level. 
It is worked from an_ ordinary canal boat of 
about 60 ft. in length and 7 ft. beam, with movable 
side pontoons. ‘The advantages claimed hy the 
makers for this type of river dredger are numerous, 
the principal being that one man is able to work the 
machine and to take the mud from the bed of the river 
or canal and place it direct upon the bank ; by this 
means the spoil is disposed of at once and the bank 
made up at the same time witheut any additional 
expense. 


The cost at which work can be done by these | 





machines is very small, and they possess the further 
advantage of being able to work either in very deep or 
in shallow water. We think the need for dredgers of 
this type is evident. especially at the present time, 
when the cleansing of rivers and canals is attracting 
so much attention. 


ON THE ST. GOTHARD TUNNEL.* 
3y Herr E. WENDELSTEIN, of Lucerne. 
(Concluded from page 132). 
3. Air Compressors.—At Airolo three sets of air com- 
pressors were erected in 1873, by the ‘‘Compagnie de 
* Paper read before the Institution of Mechanical 
Engineers, 
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Construction” of Geneva. These were of the 
Colladon type, and were made with interchange- 
able parts in order to reduce the time of repair to 
a minimum. 

The three sets of compressors and the three 
turbines were mounted in succession along the 
shop, Figs. 4 and 5, page 131, the compressors 
lying horizontally, whilst the turbines are vertical. 
Above each turbine is a horizontal shaft I, carry- 
ing a bevel wheel H, which gears into a pinion C on 
the turbine shaft. At each end of this shaft I, and in 
line with it,is another horizontal shaft L, having three 
cranks, to which are attached connecting rods from the 
three compressing cylinders. These shaftscan be connected 
with the first shaft I by clutch gear V, so that one or both 
of the sets of compressors can be worked as desired. 

The compressors* are double-acting, and placed parallel 
to each other. The piston rods pass through both ends 


SSS i 


* These compressors were fully illustrated and described 
by us some time ago (vide ENGINEERING, vol. xix., p. 104), 
and we have not considered it necessary therefore to re- 
produce Herr Wendelstein’s diagrams.—Ep. E. 
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of the cylinders, and are worked by connecting rods from 
three cranks at 120 deg. from each other. The diameter 
of the cylinders is 0.46 m. (18.11 in.), and the stroke of 
the piston 0.45 m. (17.72 in.), which at 390 revolutions per 
minute of the turbine gives a mean piston speed of 1.35 m. 
per second (4.43 ft.) The position of the cranks gives a 
uniform motion without the employment of a governor. 
With this arrangement the four turbines may, at pleasure, 
be concentrated on three sets of compressors, compressing 
the air to9 atms., or spread over five sets, compressing a 
much larger volume to 6 or 7 atms. 

To cool the air during compression, two methods are 
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The object of this filtration is to get rid of the fine granite 
silt found in Alpine water, and so to prevent the wear of 
the packings, &c. The filtered water arrives at the com- 
pressors through pipes, passes through the air vessel, is 
compressed by the pump attached to the crosshead, and 
forced as fine spray into the cylinder. The volume of in- 
jected water is less than one-thousandth part of the air 
compressed in the same period. It passes with the 
compressed air through the exhaust nf and through 
pipes to the large reservoirs shown in Fig. 4, where the 
water is deposited. The air compressed in the pipes last 





mentioned forms a species of spring, which at each stroke 
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' work. Finally, in the summer of 1876, still larger power 


being required, two further pairs of large compressors 
of improved construction were laid down in a fresh 
building. 

4. Boring Machines.—Several different types of rock 
drill were employed more or less at the St. Gothard 
Tunnel. Amongst these may be mentioned the Ferroux, 
the Mackean and Seguin, the Dubois and Francois, the 
Turrettini, the Burleigh, &c. The Ferroux drill was the 
first to be employed, having been invented in 1873 
specially to work in this tunnel. In 1875 it was super- 
seded by a simpler form devised by the inventor, and 
























































































































































adopted. In the first place the cylinder and its two 
covers are provided with jackets, in which there is a con- 
tinual circulation of cold water. The piston rod is also 
made hollow, and carries within it a copper tube 0.04 m. 
i. diameter (1.57 in.). This tube, which is open at each 
end, has, near the middle, a collar of diameter equal to 
the bore of the rod, which it therefore closes. On each 
side of this collar the rod is pierced with three holes com- 
municating with the interior of the piston, thus putting 
in communication the air spaces within the rod on either 
side of the collar just named. <A small fixed tube passes 
through a stuffing-box into the copper tube inside the 
piston rod. The cold water enters through the fixed tube, 
returns from the other end outside the other tube, and 
passes through the interior of the piston to get from one 
side to the other of the collar, and returns to a pipe, 
whence it is conducted away through a flexible hose. By 
this means, the surfaces, in contact with the compressed 
air, bothinside and out, are kept always cool, whatever 
the speed, and if the air be dry no other cooling arrange- 
ment is necessary. 

Secondly, there are two spray injectors fixed at each end 
of the eylinder. The water for these is filtered first through 
asand filter M, Fig. 5, and then through a wire sieve. 





gives back to the cylinder almost all the energy lost in 
compressing it. 

The compressors at Géschenen are similar in arrange- 
ment to those at Airolo, and have the same method of 
cooling the piston and cylinder. They were made by 
Messrs. B. Roy and Co., of Vevey. The turbines make 
160 revolutions, and the driving shafts 80 revolutions per 
minute: the diameter of the cylinder is 0.42 metre 
(16.5 in.). and the stroke 0.65 m. (25.6 in.). Each set of 
three compressors will compress 4 cub. metres (141 cub. 
ft.) per minute to 8 atms. total. This piston packing 
is formed of two bronze rings, with a space between 
them, which is filled with water admitted through a hole 
from the inside of the piston. This water forms a liquid 
packing, and at the same time cools the walls of the 
cylinder during the stroke. 
the rings, and entering the cylinder takes the place of the 
spray in cooling the compressed air ; for this purpose it is 
raised to a higher pressure when necessary by a special 
pump. 

: yr an end of the tunnel two groups of compressors 
were added in February, 1875, to the three sets of com- 
pressors first laid down and described above ; the power 
of the latter falling short of the requirements of the 


Some of it also escapes past | 





| this improved drill did the greater part of the work from 
henceforward. As space will not allow of a description 
of all the varieties used, attention will be confined to this 
drill as the most successful example. 

Tht improved Ferroux drill is shown in Figs. 6, 7, 
and 8. Itis of about half the weight of the older form, 
| and less expensive. L is the main feeding cylinder, in 
which works the piston M, fixed to a hollow piston rod 
N. The outer end of this rod is connected to the larger 
or working cylinder T. In the latter works the striking 
piston 0, which is prolonged into the piston rod B, carry- 
ing at its further end the chisel or bit. The piston O is 
| conical ateach end. At either end of the cylinder T are 
| sockets at right angles to it, and in these work the small 
pistons aa, which operate the entrance and exhaust of the 
air. These pistons are raised and lowered by the piston 
O, which as it reciprocates, brings its conical ends under 
each of the plugs alternately, and so lifts it. The plug 
which is raised operates by the lever B to depress the 
other, and thus opens the other end of the cylinder to the 
outer air, whilst itself opening a passage from the com- 
pressed air in the chamber P to its own end of the 
| cylinder. The piston is thus driven back to the other 
end, where tle same operation recurs, and thus the re- 
ciprocation is carried on. The compressed air enters the 
cylinder L through a pipe closed by the cock I, and passes 
to the air chest P through the interior of the hollow 
piston rod N. At the same time, by pressing against the 
end of the piston M, the air forces the rod N with the 
working cylinder T attached to it, against the rock to be 
| drilled. On the top of the bearers A, which carry the 
machine, isa rack R. When the hole has been deepened 
by a distance equal to the interval of the teeth of this 
rack, the conical base C of the rod B has advanced so far 
as to raise the fork D, which has two pawls engaging in 
the teeth of the rack. When these are raised clear of the 
rack, the striking cylinder and its piston advance by the 
length of one tooth; and this goes on until they have 
advanced the whole length of the rack. A plug Z, having 
the compressed air below it, operates to keep the fork D 
down upon the rack, and to bring it down again the 
moment it is released by the piston rod. 

To prevent the striking cylinder from moving in the 
opposite direction, a small cylinder X is provided at the 
rear end, and is open to the compressed air. In this 
cylinder is a plug, which presses upwards against a 
stirrup, carrying, at its lower part, the crosspiece H. 
This crosspiece engages with two racks on the under 
side of the bearers A, and having their teeth in the 
opposite direction to that of the racks on the upper side. 
Whilst this piece H is engaged with the rack, no rear 
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motion is possible ; but it can be released at any time, to 
bring back the drill, by pushing down the stirrup. 

The rotation of the rod B, which carries the drill, is 
given by an inclined groove in the enlarged part of the 
rod. Into this groove, shown in section, Fig. 5, fits a 
projection ¢ from the ratchet wheel d. As the striking 
rod B advances towards the rock, the groove in it compels 
the wheel d to turn in the direction of the teeth. When 
the rod comes back for another stroke, the wheel is pre- 
vented from returning by the pawl F, and therefore the 
piston rod itself is compelled to turn. 

To bring the machine back when the hole is finished, 
the cock Tis closed and the cock J is opened. The air 
then escapes from behind the piston M, while it enters 
through the pipe K K into the annular space on the other 
side of the piston, and pushes it, with the striking 
cylinder and piston, back to the rear end of the cylin- 

er L. 

The weight of the machine is about 180 kilogrammes, or 

397 lb., and the quantity of air used per stroke is 1.40 
litres (0.31 gallon). The advantages tlaimed for it are 
diminished weight and cost, reduction in the number of 
parts, ease of maintenance, and durability. 

The drill is connected with the carriage by means of a 
pin passing through the plate Y. This carriage, which 
weighs about 2400 kilogrammes (2.4 tons), is shown 
in Figs. 9, 10 and 11. It is so arranged that, in a 
heading only 2.60 metres wide (74 ft.), the debris can 
be removed without shifting the carriage, as there 
is room for a small tramway 0.30 metre gauge (11.8 in.), 
to be laid beside the carriage. The debris is filled 
into small trucks running on the tramway, and from 
these into the tipping wagons behind the carriage. 

The carriage is arranged for six drills working together. 
These are placed three on each side, one above the other, 
and are mounted in sockets carried by arms which can be 
moved by means of screws; the workmen standing at the 
side are able to manage these with facility. In order that 
the drills may be directed to any point in the face and at 
any angle, the sockets at the front end A A are made 
capable of sliding along the arm B, so as to traverse in- 
wards or outwards as required. The movement is given 
by screws S lying parallel to the arms. The arms are 
raised or lowered as a whole by means of the vertical 
screwsC. ‘The arms in rear, D D, can also be raised or 
lowered by the screws T T ; and the sockets on them, E E, 
can swivel round the arms, so as to give the drills the 
required angle to the vertical. 

5. Removal of Spoil.—The rock, after being blasted, was 
loaded into wagons, and hauled out of the tunnel by small 
locomotives worked by compressed air. At the face of 
the heading the rock was first loaded into small tip 
wagons, which were run back, on the narrow gauge tram- 
way already described, past the drilling machines, and 
then tipped into ballast wagons on a lower level. The loco- 
motives were built by Schneider and Co., of Creusdot, and 
illustratedin ENGINEERING, vol. xx., pages335and 338. The 
frames, springs, wheels, cylinders, cranks, reversing gear, 
&c., are all similar to ordinary lscomotives. On the frame 
is mounted a cylindrical reservoir containing the air under 
pressure. This pressure of course diminishes during the 
journey. From the reservoir the air passes through an 
automatic distributor, where it is expanded down to 
the cylinder pressure, which is always kept the same. 
Between the distributor and the cylinders it passes 
through a small reservoir, which acts as a heater, and 
at the same time prevents shocks to the valves when the 
engine is started or stopped. The pressure in the main 
reservoir is only limited by the power of the air com- 
pressors, and the tightness of the joints in the pipes. In 
practice it reached 14 atms. (208 lb. per square in.). By 
a special arrangement the compressors could be supplied 
with air already compressed at 7 atms., at times when 
the efficiency would have been too low, if compressing 
direct to 14 atms. 

The distributor, also illustrated in vol. xx., page 338, 
Figs. 1 and 2, is composed of a cylinder, communicating 
by a pipe with the main reservoir, and partly surrounded 
by a jacket. This jacket is filled with the partially ex- 
panded air, which can pass into it through two series of 
es. From the jacket it passes to the cylinders 
through a pipe. At the end of the cylinder next to 
the holes there is a solid cover; the other end com- 
municates with the atmosphere. Within the cylinder 
works a piston rod, carrying two pistons. Of these the 
upper one is of the ordinary form, but the lower is pro- 
longed into a trunk, pierced with holes. The stroke is 
such that the front of the piston never covers the holes in 
the jacket, so that the end of the cylinder below the 
piston is always in communication with the jacket. The 
outer end of the piston rod carries a plate, and a spiral 
spring holds this plate apart from another plate, whose 
distance from the cylinder can be regulated by turning 
ascrew. This second plate being fixed, the spring tends 
to keep the piston at the end of its stroke, and so to keep 
the holes in the trunk opposite the holes in the jacket. 
If compressed air now enters through the pipe, it 
passes through these holes into the jacket. But at the 
same time, its pressure being greater than the atmos- 
phere, it tends to push the piston upwards against the 
pressure of the spring; and if its pressure be greater 
than the total resistance, the pistons and piston rod rise, 
the holes are no longer opposite each other, and the air 
ceases to pass into the jacket. Now suppose the pipe 
to the cylinder to be opened, so that the air in the jacket 
escapes, then the pressure on the bottom of the piston 
diminishes, the piston descends, and the holes become 
partly open again. The result of these two tendencies 
is that the area of the holes, those in the jacket open 
to trunk, is kept of such magnitude as will cause the pres- 
sure of the air in the jackets to balance exactly the re- 
action of the spring. The piston is thus kept in 
equilibrium, and the pressure at which the air escapes 
is kept at a constant value. This value can be varied 





if necessary by screwing up the spring. The heating 
apparatus is on the Mekarski system. The small 
reservoir holds 390 litres (86 gallons), and is fitted 
with pipes and gauge cocks for showing the water 
level in the interior—glass gauge tubes not being applic- 
able on account of the severe shaking and shocks to 
which the engine is exposed. The reservoir and the pipes 
leading to it are clothed with wood and felt. The mixture 
of compressed air and water passes out of the main reser- 
voir through a pipe, furnished with a cock and passing to 
the bottom of the heater, where, in order to divide the air 
into thin jets, it terminates in a rose. These jets are 
heated by the hot water, and the air then rises to the top 
of the reservoir, whence it is conveyed to the distributor. 
From this it passes to a pipe running between the 
main frames, and dividing into two branches, which lead 
one to each of the working cylinders. 

To charge the engine, the cock between the main reser- 
voir and the heater is closed, and the inlet pipe of the 
heater is coupled to a pipe leading from a fixed boiler. 
There are two outlet pipes from this boiler, one in the 
steam space and one in the water space, so as to give steam 
or water as required. The lower is first coupled to the 
heater, which is then filled with water up to the required 
level. This pipe is then shut off and the heater coupled 
to the other, and filled with steam up to the desired pres- 
sure. During the same time the main reservoir has sia 
coupled to a pipe leading from the compressed air mains, 
and has thus been recharged with compressed air. When 
the charging is completed the inlets are closed, and the 
cock between the main reservoir and the heater is opened ; 
the engine is then ready for working. The pressures are 
ascertained by three gauges, one on the main reservoir, 
one on the heater, and one on the pipe leading to the 
working cylinders. The principal dimensions, &c., of 
the engines are given below. 


Capacity of the large reservoir .. 7.600 c.m. 268 c. ft. 
Internal diameter of = Rie 1.700 m. 5.58 ft. 
Length of reservoir Jee 3.550 m. 11.64 ft. 
Thickness of steel shell plate 0.015 m. 0.59 in. 
ss e dished ends 0.017 m. 0.67 in, 

Capacity of the heater 0.390 c.m. 13.77 c. ft. 
Internal diameter of heater 0.800 m. 2.62 ft. 
Length of heater .. ss 0.880 m. 2.89 ft. 
Thickness of steel in heater 0.012 m. 0.47 in, 
Diameter of cylinder 0,204 m. 8.03 in. 
Stroke of cylinder .. se 0.360 m. 14.17 in. 
Diameter of tread of wheel : 0.760 m. 2.49 ft. 
Volume swept through by piston 

ineach stroke .. v aS 0.0117 c.m. 0.413 c. ft. 
Volume swept through by both 

pistons per metre forward 0.0196 c.m. 0.692 c. ft. 
Absolute initial pressure of) ae "8 = 

compressed air in the prin- ( 3 se kg. — 170.6 Ib. per 

cipal reservoir ole eg cas sa a 
Constant absolute pressure on) ( 4 kg. per 54.1 1b. per 

entering the cylinders .. ) sq. C.m. sq. in. 
Extreme length of engine from 

buffer to buffer .. - 5,000 m. 16.40 ft. 
Weight of engine (about). . 7.400 tonnes. 7.4 tons. 


6. Cost.—The cost of the tunnel cannot be given with 
any great exactness, but the total cost may be taken as 
follows : 


(1) Blasting of tunnel, making of Francs. 
water courses, &e. ... = 41,700,000 

(2) Masonry, &c., inside the tunnel 13,300,000 
(3) - » outside 99 600,000 
Total 55,600,000 


To this must be added the cost of various extra works, 
of the preliminary work of triangulation, &c., of repairing 
of damages, of ballasting and laying the line, of materials, 
signals, telegraphs, &c., which together may be taken at 
2,000, francs. This makes the total cost of the tunnel 
about'd8,000,000 francs, or for a length of 14,890 metres 3900 
francs per metre (140/. per yard), or in round numbers 
250,000/. per mile. With regard to special items, the 
cost of blasting was on the average about 46 francs per 
cubic metre (28s. per cubic yard). The cost of walling 
per cubic metre may be taken as follows : 


Francs 
Wages ..... oa ss sigs ae ae 
Hewing and transport of stone, and 
selection and transport of rubble for 
packing a mi sais - 48 
Hydraulic mortar and cement 6 
Centres, scaffolding,’&c. 3 
Superintendence, &e. ... 6 
Total . 76 


(Say 45s. 6d. ‘per cubic yard.) Si 


General Conclusions.—In conclusion, the points con- 
nected with the construction of this tunnel, which seem 
particularly to call for notice and comment, may be 
stated as follows : 

1. The advantage in such cases of constructing a long 
tunnel at a comparatively low level, instead of a shorter 
tunnel at a higher level. 

2. The proper position of the leading heading in the 
section, and the proper mode of completing the full 
section from it. 

3. The best construction and arrangement of the 
turbines and air compressors, to utilise a comparatively 
small quantity of water atfa er pressure and velocity, 

The best construction and arrangement of the drill- 
ing machines. 

5. The best means of keeping a long heading cool, in 
view of the very great loss of efficiency which is found to 
result from too high atemperature. 

It is only on the first two of these points that any re- 
marks will be made on the present occasion. 

With regard to the first of these points, the superior 
limit to the level at which such a tunnel should be made 
has been shown above to be fixed by considerations of the 
climate, The inferior limit to its position is determined 





—_———=s 





on the one hand by the length, as influencing the time 
and cost of construction, and on the other hand by the 
height of the overlying strata above the tunnel, as in- 
fluencing the heat within the heading. From observa- 
tions made at the St. Gothard and elsewhere we may 
assume that the limit of temperature at which men can 
work at all inatunnel is 50 deg. C. (122 deg. F.) in. 
dry air, and 40 C. (104 deg. F.) in air saturated with 
moisture. The observations at Mont Cenis and the St, 
Gothard also go to fix the relation between the depth 
below the surface and the internal temperature. At the 
St. Gothard the average increase appeared to be 2 deg. 
C. per 100 metres vertical height (or, say, 1.1 deg. F. per 
100 ft. vertical height). The form of the overlying 
mountain, and the nature of the rock, have of course also 
an influence on the temperature. The amount of water 
to be expected isa matter on which it is generally im- 
possible to speak with any certainty ; but a long tunnel 
will always be more or less wet. Many modes have been 
suggested for drying and eooling the air within the head- 
ing, but there is little to be said practically as to their 
efficiency. The air used for ventilation is found to have 
little influence in either direction. These considerations 
have a practical bearing, for example, on the proposed 
Simplon Tunnel, which is to be nearly twelve mules long, 
and only 2300 ft. above the sea. In this case the tempera- 
ture of the rock wéuld be about 47 deg. C. (116 deg. F.). 
If the tunnel were raised to a level of 2600 ft. with a 
length of ten miles, the temperature would be about 
40 deg. C. (104 deg. F.) ; while if it were raised toa level 
of 3600 ft. with a abel § of 74 miles, the conditions would 
be about the same as in the St. Gothard Tunnel. It 
follows that the longest of these projected tunnels could 
not be made in the same way as was practised at the St. 
Gothard, and some improved method would have to be 
sought for. 

As to the second point, é.e., the actual mode of driving 
the tunnel, the ae obtained at the St. Gothard are of 
great interest. In the improvement of the drilling ma- 
chines, and the employment of dynamite, that tunnel had 
a great advantage over the Mont Cenis ; and accordingly 
the progress of the first heading was much more rapid. 
On the other hand the completion of the tunnel lagged 
much further behind. At the Mont Cenis the tunnel was 
opened for traffic nine months after the junction of the 
headings, whilst it was twenty-two months at the St. 
Gothard before this took place. There arises therefore a 
question how the improved rate of progress, which has 
been achieved for the heading, should be extended to the 
works of completion. 

Whilst in the Mont Cenis Tunnel the first heading was 
driven along the bottom of the section, M. Favre adopted 
the opposite course at the St. Gothard, and drove the 
heading along the top. In 1874 this method was sharply 
criticised by Professor Rziha and others; and slough 
the discussion led to no very definite result, the Arlberg 
Tunnel is being pierced by means of a bottom heading. 
These works have been two years in progress; the rate of 
advance in the heading is half as great again as at the St. 
Gothard, and the completed work follows as closely be- 
hind it as it did at the Mont Cenis. Herr Bridel, chief 
engineer of the St. Gothard Railway, and formerly a 
supporter of the Belgian method, has written a report 
comparing the two methods (top heading and bottom 
heading) under the three following heads ; 

1. Influence of each method on the rapid completion of 
lengths already pierced by the heading. 

2. Influence on the power of keeping back the pressure 
of soft rock. 

3. Influence on the cost of construction. 

His results are as follows : 

Completion of Tunnel.—With regard to the first head, 
it is very important, where drilling machines are used in 
the enlargement of the heading, to have as many points 
of attack as possible, so that the workmen may not be too 
much crowded together. With a bottom heading this is 
attained by adopting what is called the English system, 
in which openings are commenced in the sides and roof of 
the heading at a number of different places, correspond- 
ing to the rate at which the heading itself advances. It 
is obvious that the spoil from the furthest of these open- 
ings can be carried past the others without difficulty, 
which would not be possible in the case of a top heading, 
where the opening would have to be made in the floor and 
not in the roof. The bottom heading was adopted at the 
Mont Cenis Tunnel, and also at the Arlberg Tunnel, and 
in the latter, in spite of the much more rapid advance of 
the heading, the completed tunnel on July 31, 1882, was 
only 1090 yards behind the face of the heading on the 
west side, and 750 yards on the east side. The same 
system, with slight modifications, was adopted at the 
Laveno Tunnel, 1.9 mile long. Here the junction of the 
headings took place 368 days after the commencement, 
giving an average advance for the two ends together of 
8.15 metres (26.7 ft.) per day. In the last month the 
advance was 37.7 ft. per day. The top headings were 
carried forward at the same time as the bottom headings, 
and their junction took place two months after that of the 
latter. Openings were made at short intervals from the 
one to the other, and the spoil from the top heading was 
thrown down through these into wagons below. The 
completion and walling of the section did not lag behind, 
and the tunnel was open for traffic 44 months after the 
junction of the headings, and only 165 months from the 
commencement of the work. 

On the other hand, in the case of the St. Gothard 
Tunnel, the whole length under construction in October, 
1877 (a time when the works were in an exceptionall 
regular condition) was 2750 metres (say 3000 yards), which 
may be compared with 1260 yards in the case of the 
Arlberg Tunnel. Even theoretically, the length under 
construction with the method adopted at the St. Gothard 





can never be less than 2600 yards. Assuming a maximum 
progress of 165 yards per month, it follows that the tumnel 
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cannot be completed until 15.8 months after the junction 
of the headings. As a matter of fact the actual interval 
was over twenty-one months. In the Arlberg Tunnel, on 
the other hand, the completion may be expected to follow 
within five months from the junction of the headings. 

On the whole it would seem that the method of driving 
a top heading is not the best for any tunnel where machine 
drills are used for the sake of rapid completion of the 
work, 

2. Pressure of Rock.—Where the rock is of a gravelly 
nature, so that it exercises great pressure, but is not itself 
compressible, theory and practice both show that if the 
Belgian method be adopted, and the arch put in without 
abutments, a sinking and crushing in of the arch 
cannot be prevented. The same is yet more certain 
where the rock is of a clayey or plastic nature, as has 
been shown on the line from Tents to Naples, and also 
in the pressure length of the St. Gothard Tunnel. Here 
it was found in many places impossible to complete the 
arch at all on the Belgian method ; it was absolutely neces- 
sary to begin with the abutments and invert. In wet 
earth the Belgian method is clearly quite inapplicable. 

Herr Bridel has drawn the following conclusions on this 
subject : 

a. The Belgian method is not safe where there is great 
pressure, and especially where the rock is plastic. 

b. Even where all possible precautions are taken, the 
work is extremely difficult, slow, and expensive, and 
the success always doubtful. 

c. With a top heading, the English method of complet- 
ing the tunnel is possible indeed, but exceedingly costly, 
dificult, and slow. 

d. With a bottom heading, this method is capable of 
any amount of development, and renders possible a much 
more rapid advance. 

e. In a long tunnel it is impossible to tell whether 
plastic strata, or others exercising great pressure, will be 
met with, through which it would be necessary to drive 
a bottom heading. But it is exceedingly difficult to 

ass from working by atop heading to working by a 
ert heading. All the above conclusions point to 
the superiority of the bottom heading system. 

3. Cost of Construction..—The experience gained on this 
head leads to the following conclusions, as drawn up by 
Herr Bridel : 

a. With forced working (i.e. when the progress is to be 
as rapid as possible), when the conditions as to ventila- 
tion and drying of the tunnel are equal, the general cost 
of blasting is nearly the same whether the leading head- 
ing is at the top or at the bottom. 

6. The drying and ample ventilation of the working 
places is, however, much more difficult with a top head- 
ing than with a bottom heading, so that the latter system 
is really superior in these respects. 

c. The removal, loading, and transport of the soil is 
done much more easily, quickly, and cheaply with the 
bottom heading than with the top heading. 

d. The formation of drains, the laying of roads, and of 
air and water pipes, is an extensive and costly work with 
a top heading, but is asmall matter with a bottom head- 
ing. 

It follows that where rapid progress is necessary, the 
bottom heading system is to be preferred to the other. 


At the Arlberg Tunnel the contract price at 3 to 4} 


kilometres from each portal (which is about the average 
distance at the St. Gothard), and where the walling is 
thinnest, is as follows : 
Fr. per Metre. 

Bottom heading 534 37 


Top heading ies se a 242 

Completion, except masonry to drains 143 

Masonry to drains... 57 

Total : an .. 210 

Add 34 per cent. for extras sts : (fe 
Add interest on cost of plant, &c., sup- 
plied by the railway company (taking 

this as the same as at the St. Gothard) 470 

Grand total 2646 


(say 957. per yard). 
On the other hand the contract price at the St. Gothard 
Tunnel was as follows: 
Fr, per Metre. 


Total except masonry 2s aa 2800 
Masonry, minimum thickness ... 830 
Total 3630 


(say,130/7. per yard). 
There is thus a difference in favour of the Arlberg 
Tunnel of 983 frs. per metre (857. per yard). This dif- 
ference is certainly more than can be accounted for by 
the somewhat harder character of the rock at the St. 
Gothard, and thus confirms the conclusion that, at least 
with forced working, the bottom-heading system is the 
cheaper of the two. 








SWING BRIDGE AT HAMBURG. 

WE publish this week a two-page engraving, illus- 
trating the arrangement of turning gear of the swing 
bridge over the Niederbaum Dock at Hamburg. In an 
early issue we shall publish further details and a com- 
plete description of the work. 








Lonpon_ ASSOCIATION OF ForEMAN ENcINEERS.—Sir 
James N. Douglass, C.E., has consented to preside at the 
Thirtieth Anniversary Festival of this society, to be held 
at the Cannon-street Hotel, on Saturday, “April 21st, 
and he will be supported by Mr. Joseph Newton, C.E., 
past-president, and others, 


‘| building, that it appears to be slowly growing, not- 





FOREIGN TECHNICAL LITERATURE. 
REVIEWING the work of the past year, the Bulletin 
of the American Iron and Steel Association (Pittsburgh, 
January 3 and 10) remarks with regard to the ship- 





withstanding a general impression to the contrary. 
The Delaware yards were busy, whilst those of Mas- 
sachusetts nearly doubled the tonnage of 1881. 

The Overland Summary (Calcutta, January 2) says 
that the Government of the Punjab intends to make a 
canal to irrigate the desert country lying between the 
Ravi river and the railway, in the northern part of the 
Mooltan district. Two engineers have been appointed 
to conduct the preliminary operations, and funds have 


been — The Ravi formerly flowed through 
this district, and then it was fertile and thickly 
populated. 





L’Industrie Belge (Brussels, January 25) contains an 
extract from the report of the Minister of Public 
Works with regard to the railways during 1881. The 
total length in operation on December 31 of that year 
was 25984 miles, 44 miles of which had been con- 
structed during the year ; 802 miles of this distance 
are worked by private companies, the remainder being 
in the hands of the State. The total amount ex- 
pended by the State on the construction of the lines 
and rolling-stock up to the above date was 31,588,332/., 
and the capitalised value of the annuities which the 
Government has to pay as the price of certain con- 
cessions (which must be added to the above amount) 
is 12,791,945/. The earnings of the State railways 
amounted for the year te 4,539,929/., to which must 
be added a sum of 42,336/., paid by private lines to 
the Government. The cost of working—including the 
rent of private lines worked by the State—was 
3,048,012/., leaving a net profit of 1,555,241/. This, 
however, was not sutlicient to meet the interest due to 
the Treasury on the capital invested, and the pay- 
ments to the companies whose lines had been pur- 
chased by the State; and the result was that the 
year’s working showed a deficit of 258, 1051. 





The well-known Italian engineer, Sig. Garola, con- 
tributes a long letter to the Giornale dei Lavori Pub- 
blici (Rome, January 17), endeavouring to dispel the 
idea that the opening of a tunnel through the Mont 
Blanc would be more to the advantage of France than 
of Italy. On the contrary, he points out that the 
French of the north desire it in order to enable their 
Atlantic ports to compete for international through 
traffic with Antwerp and Ostend, and that if any port 
is injured by it, it will be Marseilles, and not Genoa. 
The opening of this tunnel would enable French an- 
thracite from the Loire to undersell English coal in the 
Italian markets. Sig. Garolagives figures to prove that 
the principal traffic over the Alpine lines is in trade 
between England and Belgium on the one hand, and 
Italy on the other ; and that the international trade vid 
Brindisi, which was expected to be so large, has proved 
comparatively insignificant. He considers that the 
death of M. Gambetta has been a great blow to the 
Simplon project, of which he was a supporter, and 
that the probabilities are in favour of the Mont Blanc 
scheme. — 

The Army and Navy Journal (New York, January 
13) publishes the text of the report made by the United 
States Naval Advisory Board to the Secretary of the 
Navy, on the system of deflecting turrets for monitors, 
designed by N. B. Clarke, a retired naval engineer. 
The report says that the plans contain novel features 
which entitle them to thorough experimental tests. 
Until these have been carried out the Board will not 
give any recommendation for the adoption of the 
system. It advises, however, that an appropriation of 
20,000 dollars should be made for the purpose. 

The Chief of the Bureau of Steam Engineering has 
prepared a report, showing the average speed per hour 
for twelve hours of each vessel in the American Navy 
in commission during the year 1882, when steaming in 
the Ordinary course of service, and the consumption 
of coal per hour for each horse-power indicated. Of the 
36 vessels concerning which data are given, one, the 
Tallapoosa, made 10.7 knots, with a consumption of 
3.7 1b. of coal; four others show speeds varying from 
9 knots to 9.4 knots, the coal consumed varying from 
3.1 lb. to 4.9 lb. ; and the remainder varying in speed 
from 8.9 knots down to 3.7 knots perhour, The largest 
consumption of coal is that of the Minnesota, which 
required 7,3 lb. to attain a speed of 6.2 knots. 


THE ELECTRIC LIGHTING ON H.M.S. 
‘* HIMALAYA.” 

Dvurine the conveyance of the army to and from 

Egypt, the government officials had considerable 














opportunities of observing the advantages to be ob- 
tained from the use of the electric light in troop ships. | 
The ss. Orient was fitted, just before she sailed, with 
a large number of incandescence lamps in the men’s 
quarters, in addition to those that she previously had 
in the saloon and staterooms. As the troops were | 
, carried in all parts of the vessel, even on the orlop! 








deck, which of course receives no daylight at all, the 
superiority of the new light over the usual oil lamps 
was most manifest, both as regards its greater bril- 
liancy and its freedom from heat and smell. 

In the early part of the winter, tenders were asked 
for the electric lighting of the troopship Himalaya, 
and the Swan United Electric Light Company obtained 
the contract, which they completed on December 13th 
last, in spite of considerable delays to which they were 
subjected in consequence of the speed trials and other 
work that was going on in the ship at the same time. 
The installation consists of 171 lamps, each of twenty 
candle power, and 78, each of ten-candle power, fed by 
two Siemens’ alternate current generators, with spe- 
cially large exciters. The armatures of each machine 
and its exciter are arranged upon the same shaft, so 
that the two may be driven together by a three- 
cylinder engine of the Brotherhood type, coupled 
direct to them, Each set of machines, with its engine, 
is mounted upon a cast-iron bed plate, which is placed 
over an 8 in. teak bed firmly bolted to the framing of 
the ship. 

The maximum speed of the generators is 640 re- 
volutions per minute, but ordinarily they are run at 610 
revolutions. On the following page we give four deck 
plans of the ship, the electric room being shown on the 
lower deck. It has been formed by taking a portion 
of one of the coal bunkers adjoining the engine-room, 
and measures 19 ft. 2in. by 10 ft. 6in. 

The distribution of the lights through the ship is 
illustrated in the plans, while the prineipal fittings 
are shown in the detached views. 

There are seven circuits, all of which are controlled 
fromamain switch-board (Fig. 5) placedin the electrical- 
room (see Fig. 3). Upon the board are seven insulated 
brass plates, numbered 6 to 12, each bearing the name 
of the part of the ship with which its respective 
leading wire communicates. Around this cluster of 
plates are two angle plates, 4 and 5, each in connexion 
with one of the generators. At the upper part of the 
board are three plates, 1, 2, 3, of which 1 and 3 are 
connected respectively to the two generators, and are 
in the return circuit. Six cables, shown in full lines 
at the top of the board, lead the current from the 
generators to the angle plates 4, 5, three to each, and 
four cables indicated by the dotted line, convey the 
return current from the plates 1, 3, back to the 
generators. The seven cables show in full lines to the 
left of the figure run from the plates 6 to 12 to the 
various parts of the ship, and the seven cables, shown 
in dotted lines, carry the return current to the 
plate 2. 

As the parts are shown in the engraving all the 
circuits are disconnected from the generator, but if a 
plug be inserted between plates 1 and 2 all the return 
leads will be put in communication with the generator. 
A plug between any of the plates 6 to 12 and the plate 
4 will then connect the corresponding outward lead to 
the other terminals of the generator, and one portion 
of the ship will be supplied with current. By addi- 
tional plugs on the same side of the board all the 
circuits may be put in action. Similarly if a plug be 
inserted between plates 2 and 3 the return leads will 
be connected to the other generator, and the outward 
leads can be attached to the same source of current by 
plugs of the left hand side of the board. If plugs be 
placed at both ends of a plate, say No. 8, the cor- 
responding current would be coupled up to both gene- 
rators, and if they gave direct currents, or were both 
on the same shaft, the result would be quite satis- 
factory ; but as they furnish alternating current, and 
do not run exactly at the same speed, the current 
would be alternately in the same and opposite 
directions. 

The brasswork is screwed down to a strong backing 
of vulcanised fibre, which is set in a stout teak frame, 
supported by two iron brackets, arranged to set the 
board at an angle of about 30 degrees with the bulk- 
head. The grooved teak casing, in which the cables 
are placed in the electrical room, is brought up to and 
finished off at the switch board, which measures 13 in. 
by 8 in. over the brass work, and was manufactured by 
Messrs. J. J. Marr and Co., of Liverpool. 

In addition to the main switch board there are 
smaller switches arranged to turn out all the lights 
except those which are kept burning day and night. 
Small switches from one or two lights are placed in all 
the cabins, and in any other parts where it is required 
to govern the lights in detail, each small switch being 
provided with a lead cut-out. The main leads are of 
Siemens’ Brothers make, of nineteen wires of No. 16 
B.W.G., heavily insulated with tape and india-rubber ; 
the branch wires are a single No. 16 B.W.G., specially 
made for ship work by the Gutta Percha and India- 
rubber Company. The leads and returns are laid in 
grooved wood casings half an inch apart, and the 
greatest care has been taken throughout the ship to 
avoid any possibility of short circuits. Lead cut-outs 
are inserted at the junctions of all branch wires. 

We give illustrations of three of the lamp fittings, 
which have been specially designed, and most of them 
supplied by Messrs. Faraday and Sons. In the saloon 
each light is placed in front of a mirror with bevelled 
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edges, surrounded by a heavy band of lacquered brass, 
and a frame of ebonised wood, see Fig. 6. Each lamp is 
shaded by a convolvulus-shaped cover of tinted glass, a 
form of fitting introduced by the Swan Company at the 
time of the Paris Exhibition. Over the card tables 
handsome double-light pendants have been placed, 
of a design illustrated in Fig. 7. On all the troop 
decks, and in exposed situations, the lamps have been 
enclosed, at the suggestion of Mr. Farquharson, of the 
Admiralty, between reflectors and a wire grid or screen. 
This arrangement is illustrated in Fig. 8. In other 
parts of the ship ordinary brackets have been used, 
and in some cases the bulkhead lanterns have been 
adapted to suit the new lamps. 

We understand that at the official inspection the 
Admiralty experts expressed themselves well pleased 
with the result, both as regards the workmanship and 
the iumination. A few additions were suggested, and 
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promptly carried out, and subsequent experience gained 
between the time of the ship leaving Devonport last 
December and her arrival in Suez on January 21 quite 
confirms this favourable verdict. We may add that 
this installation was carried out on behalf of the Swan 
United Electrie Light Company, by Mr. J. F. All- 
bright. 


THE PuHospuor-Bronze Company.-On Tuesday last 
the ninth annual general meeting of the Phosphor-Bronze 
Company was held and a dividend of 10 per cent. declared. 
The profit was smaller than in 1881, and this was at- 
tributed mainly to fluctuations in the price of copper and 


tin, and to unfavourable contracts made in the previous 
Another cause was alleged to be the durable | 
| apparatus invented or first constructed since last March, 


year. 
nature of the material sold, which only wore out at long 
intervals, and then could be to a great extent re-utilised 
by being melted and recast. In spite of this disadvan- 
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tage (”) the sales were larger than in any previous year. 
Wire mills have been bought in Birmingham, and are 
upon the point of being put in operation upon the manufac- 
ture of a new wire under the patent of Mr. Weiller. 
That gentleman, who is the inventor of the silicium 
bronze, has succeeded to the post of director left vacant 
by the resignation of Mr. G. A. Dick. 


TRAVELLERS’ METEROLOGICAL EQUIPMENT.—The Council 
of the Meteorological Society announce that they have 
determined upon holding at the Institution of Civil 
Engineers, 25, Great George-street, S.W., on the evening 
of March 21st next, an Exhibition of Meteorological 
Instruments which have been designed for, or used by, 
travellers and explorers. The committee will, they 
state, also be glad to show any new meteorological 


as well as photographs and drawings possessing meteoro- 
logical interest, 
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FRIDAY, FEBRUARY 16, 1883. 


RECENT BOILER EXPLOSIONS. 

WE have now before us another batch of the pre- 
liminary reports on boiler explosions made by the 
officers of the Board of Trade under the power of 
the ‘‘ Boiler Explosion Act” of last year, and as on 
former occasions* we propose to make a few brief 
remarks oneach ofthe cases dealt with. Before doing 
this, however, we have afew words to say respecting 
these Board of Trade reports generally. It has re- 
cently been pointed out by Mr. L. E. Fletcher, the 
chief engineer of the Manchester Steam Users’ 
Association, that these preliminary reports of the 
Board of Trade, although possessing great and un- 
doubted value, are from some defects of detail, far 
from being so convenient for reference, or so com- 
plete in the information they afford, as is desirable. 
We printed Mr. Fletcher's observations in extenso 
in arecent number (vide page 6 ante) and we may 
at once say that we entirely agree with the 
suggestions he offers as to the manner in which 
such reports should be arranged. These suggestions 
are the outcome of a very considerable experience in 
the investigation of boiler explosions, and their prac- 
tical value must be evident to all who have perused 
them. Whether or not any official action based on Mr. 
Fletcher's suggestions will be taken by the Board 
of Trade, we cannot say, but even if it should not 
be, we would commend these suggestions to the 
attention of each of the inspecting officers indi- 
vidually as affording hints which they need not 
hesitate to avail themselves of in the framing of 
their reports. The Board of Trade has on its staff, 
available for the investigation of boiler explosions, 
a number of engineers of undoubted ability and 
experience, who may be relied upon to faithfully 
discharge the duties imposed upon them by the 
recent Act; but eflicient as these engineers are 
from a professional stand-point they naturally vary 
considerably in the literary ability necessary to 
frame a report which is at once convenient of 
reference and clear and complete in its statement 
of the facts of the case and of the deductions to be 
drawn from them, and for this reason we consider 
that much trouble would be saved if a standard 
type of report, such as suggested by Mr. Fletcher, 
was officially adopted. We also quite agree with 
Mr. Fletcher in his view that it would be of much 
public advantage if the reports were published for 
sale, so that they might become widely distributed. 

Passing, however, from generalities to details we 
must now notice the reports before us. These are 
numbered 16 to 19 inclusive ; No. 16, which is by 
Mr. Peter Samson, dealing with the explosion of an 
upright tubular boiler at the Maesyewmmer Iron 
Foundry, Monmouthshire, which took place on the 
18th of October last, causing the death of the at- 
tendant. The boiler was of a type of which very 
large numbers have been made. It was 37}in. in 
diameter by about 6 ft. 3 in. high, the barrel 
portion being made of ,°;in. plates in good condi- 
tion, but the top plate (which was also the tube- 
plate) was reduced by external corrosion to about 
*;in. thick between the tubes, although its original 
thickness appeared to have been $ in. The firebox 
was 33 in. in diameter, the sides being of $4 in. 
plate, and the crown plate %in., this latter plate 
having its thickness reduced at some points and 
notably near the centre stay, where the thick- 
ness was } in. From the firebox 38 tubes 2} in. in 
diameter by 4ft. 5in. long extended through to 
the top of the boiler. There was also a centre 
stay lin. in diameter at the centre and 1} in. at 
the screwed ends, connecting the firebox crown 
with the centre of the top plate of the boiler. 
The fittings of the boiler were in a very defective 
state, and at the time of the explosion the 

* Vide pages 359, 430, and 576 of the last volume of 
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boiler had not even a chimney, that with which it 
was provided having fallen down about five weeks 
previously and not having been replaced. The 
safety valve was provided with a ball by which it 
could be loaded to 85 lb. per square inch, but in 
the position in which it was stated the ball was 
ordinarily placed, the load would be 50 1b. The 
working pressure by the steam gauge, however, 
yas stated to be 301b. so that in all probability this 
gauge was out of order. The gauge glass had been 
broken some weeks before the explosion and had 
not been renewed, the height of the water being 
regulated by the gauge cock. The tubes, with the 
exception of one, were stated to have been drawn 
and renewed about two years ago, while the tube 
| not so renewed gave out some three or four months 
prior to the explosion and was stopped by two cast- 
iron plugs held in place by a tie-rod. The boiler 
had no manhole, and there was no evidence as to 
the washing out plugs, with which it was provided, 
having been used. 

When the boiler failed the tubes and centre 
stay were drawn out of the firebox crown and 
the latter bulged down about 2}in. but not 
|fractured. The top tube-plate was fractured in 
| many places and it appears to have opened out- 
wards and in so doing to have broken the 
shell all round through the top row of rivet holes. 
The tubes were discharged upwards, and were found 
scattered in the fields around the foundry. The 
evidence as to the treatment of the boiler on the 
day of the explosion was very meagre, but it was 
stated that an escape of steam was noticed at the 
upper tube-plate. It appears clear, however, from 
the results of the explosion that the failure oc- 
curred through the drawing out of the tubes and 
central stay from the firebox crown ; the top tube- 
plate—which was probably of a brittle character, 
| although no remarks are made on that point—then 
| breaking up, and, as it opened outwards, fracturing 
|the outer shell in the manner described. Mr. 
Samson remarks that: ‘‘Owing to the absence of 
‘‘any information in the foregoing statement re- 
‘‘ garding the height of the water, the pressure of 
‘the steam, and the load on the safety valve when 
‘*the explosion occurred, and to the resistance 
‘* offered by the friction of the tubes in the tube- 
‘¢ plate being an unknown quantity, it is impossible 
‘* to say with a sufticient degree of certainty whether 
‘¢the explosion was due to shortness of water, over- 
‘¢ pressure, or weakness.” Mr. Samson, however, 
on reviewing the evidence is of opinion that the 
drawing of the tubes was caused by a pressure not 
exceeding 85 lb. ; and he remarks as to the desir- 
ability of staying tubeplates in the manner adopted 
in marine practice. On this point he says: ‘‘ It is 
‘*a great mistake to make boilers like the one 
‘‘under consideration, that are held together by 
‘* friction only, and especially when it is known 
“that the friction frequently becomes almost nil, 
‘from ordinary causes, such as breakage, unequal 
‘* expansion, accumulation of scale,” &c. In making 
this statement Mr. Samson, we consider, unneces- 
sarily condemns a system of boiler construction 
which has been very largely adopted, and with 
very successful results. The number of boilers 
in use in which the tube-plates are supported 
in the manner which Mr. Samson condemns 
is enormous, while the explosions which have 
occurred through the drawing of tubes from 
the tube-plates have been exceedingly rare. Of 
course the greatest danger of failure is at the ends 
of the tubes next the fire, and the fact is that the 
term frictional hold as applied to the fixing of this 
end is not usually strictly correct, it being the 
common practice to slightly bead over these ends of 
the tubes. The effect of this beading over, slight as 
the latter apparently is, is to give a most material 
addition to the holding power of the tubes—quite 
sufficient in ordinary cases to render them efficient 
as stays even after they have shown signs of leakage. 
Leaking tubes, however, should never be neglected 
or they may undoubtedly become a source of dan- 
ger. We also regard it as decidedly dangerous to 
rely upon tubes which are not amply long enough 
to permit of thorough fixing at the firebox end ; 
attempts are sometimes made to make tight 
tubes the ends of which have been partially burnt 
away so that they do not come well through the 
tube-plate, and in such cases the staying power 
depends upon frictional hold of a very imperfect 
kind, and which we should thoroughly agree with 
Mr. Samson in condemning. 

Report No. 17 refers to the explosion of the 
cylinders of a steam drying machine and is by Mr. 
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Thomas J. Richards. This explosion occurred at 
the Calico Printing Works of Messrs. Inglis and 
Wakefield, at Busby, near Glasgow, on November 
3rd last, and caused the death of one workman. 
The machine in question had twenty-three drying 
cylinders, and the ends of four of these failed 
owing to the solder giving way. The cylinders 
were 23 in. in diameter by 48 in. long and were 
made of copper .035 in. thick brazed at the longi- 
tudinal seams, the ends—which were of wrought 
iron—being ‘attached by solder only. The cylinders 
were supplied with steam from a boiler worked at 
20 lb. pressure, and there was also a connexion 
with another boiler worked at 40 lb. pressure, but 
fitted with a reducing valve to reduce the pressure 
to that in the low-pressuse boiler. The communi- 
cation with the high-pressure boiler was, however, 
not open at the time of the explosion. There was 
no safety valve to limit the pressure in the cylinders, 
but it was stated that the usual working pressure, 
as shown by the gauge in the boiler, was 174 lb. per 
square inch. 

The practice of soldering in the ends of these 
drying cylinders appears to be one very commonly 
adopted, but it is undoubtedly a defective one 
unless the ends are further supported by stays. At 
the suggestion of Mr. Richards three cylinders 
similar to those which exploded were burst by 
hydraulic pressure. In two of these, which had 
been in use on the machine in which the explosion 
occurred, the ends failed at 28 Ib. and 274 lb. per 
square inch respectively, while the third—the ends 
of which had just been re-soldered—failed at a 
pressure of 32} lb. per square inch. It is thus 
evident that, as Mr. Richards points out, the 
margin of safety was far too small for a working 
pressure of 15 1b. per square inch—the pressure at 
which the maker of the cylinders considered they 
could safely be worked—and it is very desirable 
either that the ends should be stayed together or 
that they should be attached to the cylinders by 
rivetting. It is also undoubtedly desirable that 
all drying machines should be provided with safety 
valves to prevent these drying cylinders from being 
accidentally subjected to a higher steam pressure 
than that for which they are intended. 

The next report, No. 18, refers to a very simple 
matter, namely, the failure of one of the end caps 
of a Green’s economiser while an attempt was being 
made to tighten it up under steam. The failure 
took place at the works of the Edgeside Holme 
Cotton Spinning and Manufacturing Company, at 
Newchurch, near Manchester, on October 28th 
last, the economiser being one connected to boilers 
worked at 80 lb. per square inch. On the day just 
named a fireman, named John Suart, noticed a 
leakage of steam at the top of one of the economiser 
tubes and attempted to stop it by screwing up the 
nut by which the cap was held; not succeeding, he 
communicated with an engine tenter, Luke Sander- 
son, who told him to let the water out. Later on 
Suart informed Sanderson that all was ready and 
the two men then went on the top of the economiser 
and screwed down the nut three-quarters of a turn 
by means of a 26 in. spanner. Just as they had done 
this the cap flew off and both men were severely 
scalded, Suart ultimately dying from his injuries. 
The cap broke into four pieces, three of which 
were found after the explosion, the other piece 
together with the bolt and nut being missing. The 
diameter of the bolt is not stated in the report. As 
Green’s economisers are made the end caps are each 
held in place by the tension of a central bolt, and we 
quite agree with Mr. Carlisle, the author of the 
report under notice, that to tighten up a bolt of 
this kind while under steam was a very rash action. 
Sanderson, however, appears to have been under 
the impression that the pressure in the economiser 
had been relieved. 

The last of this series of reports of preliminary 
inquiries now before us—No. 19—is also by Mr. 
Carlisle, and refers to the failure of a boiler at 
Scout Barn Farm, Shuttleworth, on October 11th 
last. The boiler in this case was a vertical one, 
2 ft. 2in. in diameter, and 3 ft. 3in. high, con- 
taining a firebox about 23 in. diameter and 
20 in. high. This firebox had a crown, which is 
believed to have been originally dished upwards, 
and which was without stays of any kind, the 
chimney being led off from the side of the firebox, 
and not through the crown, as is more usual. The 
boiler had apparently been originally made of } in. 
plates throughout. The fittings consisted of a 
single lever safety valve loaded to 52} Ib. per 
square inch, a pressure gauge, glass-water gauge, 





and fittings, test cock, blow-off cock, and an 
injector, which latter was out of order. It appears 
that the owner of the boiler, Mr. Robert Whittaker, 
bought it in 1878 from a Mr. Platt, of Bury, 
paying 23/. for it and an engine attached, while 
Mr. Platt, at some previous date (not stated) 
bought it second-hand from the Observer oftice, 
at Radcliffe. How old the boiler was appears to 
be unknown. The manner of working the boiler, 
as described by Mr. Edmund Whittaker, a 
farmer and the brother of the owner, is instruc- 
tive ; the process was as follows: ‘‘ The injector 
“having got out of order the boiler had to be 
‘* filled up to the top of the glass with water 
‘*through the safety valve. In order to do this 
‘*the safety valve lever had to be turned right 
‘* back and the valve taken out. After replacing 
“the safety valve and fittings steam was got up, 
‘‘and the engine worked until the water fell to 
“* the bottom of the glass, when the same operation 
“* of blowing off steam, turning safety valve lever 
“back, &c., had to be gone through again.” This 
unique method of working a boiler had at least the 
merit of keeping the safety valve free, but unfortu- 
nately even this advantage was more than dis- 
counted by a habit which Mr. E. Whittaker had, 
of leaning ‘‘a small wheel” against the safety valve 
lever to prevent the valve blowing off so readily. 
On the date above-named the firebox crown col- 
lapsed—fortunately without causing injury to life 
or linb—and on examination of it Mr. Carlisle 
found that the whole crown was more or less pitted 
and corroded, while at the curve of the flange it 
was reduced in thickness in some places to 4; in. 
and in others toa bare } in., the part so reduced 
being torn through for about four-fifths of the cir- 
cumference. 

With regard to this explosion Mr. Carlisle 
remarks: ‘‘The system generally of imcompetent 
‘* persons traflicking in and working old boilers is, 
‘in my opinion, most reprehensible. In this 
‘* case a boiler originally of imperfect construction, 
‘is bought second-hand by a man who disclaims 
‘all responsibility regarding it, it is sold by him 
‘to a man who acknowledges that he knows 

nothing about boilers, and it is worked by a man 

‘ equally unable to appreciate the condition of the 
‘ boiler or its suitability for further service. For 
some time past this boiler has been in a worn 
out and dangerous condition, and it was a fortu- 
‘* nate coincidence that it happened to explode 
“when it did.” Weneed scarcely say that we 
entirely agree with these remarks, and we may add 
that we regard the thorough exposure of cases 
of this kind as one of the most important services 
which is rendered by the preliminary inquiries now 
being conducted under the auspices of the Board of 
Trade. 

While speaking of boiler explosions we may 
notice briefly a report which has lately been issued 
by the Railway Department of the Board of Trade 
on the explosion of a locomotive boiler which 
occurred on the North British Railway on the Ist 
of September last. This report, it is to be borne in 
mind, does not refer to an investigation carried 
out under the Boiler Explosions Act, but is one 
made by Major-General Hutchinson under the 
ordinary powers of the Board for examining into 
railway accidents. The boiler which exploded was 
that of locomotive No. 465, and it was one made 
by Messrs. Neilson, of Glasgow, in 1876, since 
which time the engine had run 186,119 miles. 
The working pressure was originally 150 lb., but 
had been reduced to 140 1b. in March last. The 
boiler had had a new half copper tube-plate put in in 
April last year, at which time some other repairs 
were done, while a new lead plug was put in three 
days before the accident, it being the custom on the 
North British Railway—and an excellent custom 
too—to exchange these plugs monthly. No com- 
plaints of leakage or other faults had been made 
respecting the boiler prior to the explosion. The 
driver, fireman, and a third person, who was 
riding on the footpath without authority, were all 
killed by the explosion, the latter occurring about a 
mile and a half on the up side of the Dunbar 
Station, while the engine was running at a speed of 
about five miles per hour, it having only run about 
two trains length since it had started from a signal. 
It was stated that the pressure on the safety valves 
of the exploded boiler could not be increased with- 
out taking off the dome cover, while one witness 
deposed to seeing the valves blow off at about 
125 lb., earlier in the evening. The destruction of 
the boiler by the explosion was most complete, and | 





the fragments were widely distributed, one portion 
of the barrel being thrown 485 yards. Major- 
General Hutchinson states that he was unable 
to examine the fragments until they had been re- 
moved to the railway works at Cowlairs, and he 
reports that he was unable from the examination he 
then made to arrive at any satisfactory conclu- 
sions as to the cause of the explosion; for, 
he says, ‘‘So far as I could ascertain there was 
‘no corrosion, no bad material, and no defective 
‘*stays sufticient to account for it.” The fusible 
lug also showed no sign of injury from over- 
ee Ag Failing to discover the cause of the 
explosion from his examination of the remains, 
Major-General Hutchinson arranged to test a com- 
panion boiler of the same type by hydraulic pressure, 
and this was done, the pressure being gradually 
raised to 500 1b. per square inch, when some of the 
firebox stays failed, and the experiment was 
stopped. 

It would be idle to attempt to frame an explana- 
tion of the explosion from the brief description of 
the boiler and particulars of its failure given in the 
report before us, but we have referred to the latter 
because we cannot help objecting to the conclu- 
sion which Major-General Hutchinson expresses 
with regard to the affair, He says: ‘‘ After a 
‘careful investigation of all the circumstances 
“connected with this explosion, I am unable to 
“arrive at any other opinion than that it was 
‘** caused by a sudden generation of very high-pres- 
‘* sure steam, acting with irresistible force alike on 
‘the firebox and barrel of the boiler, and which 
‘* force neither the safety-valves nor the steam-pipe 
** (which was presumably openas the train was in 
‘* motion) were able to deal with.”. “ Ex- 
‘** plosions of a nature somewhat similar to the 
‘* present one, and to be explained only by the 
‘facts of a sudden generation of high-pressure 
** steam, have occurred before this, the most 
“notable case being that of the explosion of a 
‘* Caledonian Company’s engine, when running at 
‘*a speed of thirty miles an hour, near Carlisle, 
** April, 1856." This conclusion arrived at by 
Major-General Hutchinson is no doubt one which, 
if adopted, would save much trouble in many in- 
vestigations of boiler explosions, but at the same time 
we regard it as utterly untenable, and as one the 
adoption ot which is fraught with danger. We 
have for years past made it our business to care- 
fully analyse the evidence available as to boiler 
explosions, while we have personally examined many 
exploded boilers, and we unhesitatingly say that we 
never yet met with a case which in any way justified 
the theory which Major-General Hutchinson has 
advanced in the report now under notice. The cause 
of a boiler explosion is undoubtedly sometimes 
obscure, but this is because the effects of the ex- 
plosion, or the treatment which the fragments 
receive prior to their being competently examined, 
are such as to destroy the evidence as to the defects 
which led to the failure. This was no doubt the 
case in the locomotive boiler explosion we are com- 
menting upon, and we cannot help strongly pro- 
testing against the advancement of any theories as 
to boiler explosions being caused by the myste- 
riously sudden generation of steam due to occult 
causes. Wemay add that the really efficient in- 
vestigation of the causes of boiler explosions is a 
matter requiring a special training and a wide 
experience on the part of those by whom it is carried 
out, and for this reason it is much to be regretted 
that the remains of the boiler of the North British 
locomotive above referred to were not examined and 
reported upon by some engineer who has made the 
investigation of boiler explosions a speciality. In 
saying this we mean no disrespect whatever to 
Major-General Hutchinson, but just as we should 
attach far greater importance to his opinion 
on the cause of a railway accident than we 
should to that of the most able boiler inspector 
living, so, on the other hand, we should in the 
case of this locomotive boiler explosion, have 
been glad if the case had been investigated by some 
engineer who had given special attention to this 
branch of professional practice. In conclusion, we 
may repeat what we have often said, namely, that 
there is nothing whatever mysterious about boiler 
explosions. They are due to mal-construction, to 
the use of bad materials, or to undiscovered defects 
arising from wear and tear, and what is required is 
that every failure, whether attended with fatal 
results or not, shall be fully and intelligently in- 
vestigated, and the lessons which it teaches made 
available for future guidance. 
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ARTIFICIAL STONE. 


Tue manufacture of a substitute for stone has 
from time to time occupied a good deal of attention 
with inventors. The processes of nature in the 
formation of stratified rocks are so simple that it 
appeared feasible to imitate them, and many 
attempts were made to effect the agglomeration of 
stony particles into a solid mass by a method some- 
what analogous to that by which rocks may be sup- 
posed to have been formed. But nature has an 
immense advantage in being able to wait for her 
products for thousands of years, while man must 
yerforce bring his to maturity in a few months. 
ena artificial stone, pure and simple, has never 
been a success. But when the attempt to cause 

articles of stone to cohere and form a true mono- 
fithic body was abandoned, and their union was 
sought to be attained by the use of an adherent 
vehicle, such as cement, the case was entirely 
changed. A short time was sufficient to effect their 
connexion, which, once made, was enduring. 

Although concrete in large masses has been used 
by engineers and contractors in all parts of the 
world, yet when it was offered to them moulded 
into specific forms of small size they received it 
with distrust. They know the difticulties that 
attend the use of Portland cement ; how the pro- 
ducts of no two makers are exactly alike, and how 
even the material from the same works varies from 
time to time. The majority therefore held back for 
atime, while those that were more enterprising 
had often reason to regret their temerity. The 
objection to the use of concrete articles was not 
that they were uniformly bad, but that their 
quality was subject to variations and was therefore 
unreliable. But, as in morals, so in manufacture, 
a failure rightly appreciated may be ‘‘a fall up- 
wards.”” Once it is established that a certain pro- 
cess is capable of producing a good article, it is 
only a question of time and patience to guarantee 
that every object made by that process shall be 
equally serviceable. 

In our issue dated November 10, 1876, we gave 
an account of the works of Messrs. Hodges and 
Butler, of East Greenwich, who were then em- 
ployed in the manufacture of cement pipes. Pre- 
viously to commencing this work both these gentle- 
men had had a wide experience in the use of con- 
crete in many forms, and they were of opinion that 
thoroughly reliable articles could be manufactured 
from it without risk of failure, if a uniform system 
were adopted that should not leave anything to 
chance, or the judgment of the workman. Since 
the date of our former article the accuracy of 
their anticipations has been amply veritied, and 
their operations have extended to many articles 
other than the cement pipes to which they were 
wholly devoted at the time. 

We have lately paid a second visit to the works, 
and find that steady progress has been made during 
the interval. The whole process is carried out with 
that methodical accuracy and rigid attention to rule 
which has proved to be the secret of success. After 
many trials a certain brand of Portland cement has 
been selected, and now this is adhered to entirely. 
It is bought sufficiently in advance to allow it full 
time for air slacking, and is stored in a cool part of 
the works, where it is sheltered from the direct rays 
of the sun. The stone employed is granite, flints, 
and Kentish rag. This latter is reserved for con- 
crete that may be subject toarather high tem- 
perature, such as the pavements of conservatories 
and buildings heated by hot water pipes. The 
stone, whatever it may be, is broken successively 
in two Blake’s crushers, until the longest dimension 
of the largest pieces does not exceed # in. When 
the broken stone comes from the crusher each piece 
is covered with a fine impalpable dust, which if not 
removed forms a division between the stone and the 
cement, and reduces the tensile strength of the 
article 30per cent. To clear it off the crushed 
material is discharged into a tank through which 
a constant stream of water is maintained, and 
is gradually forced by a creeper up an inclined 
trough, down which the water supply runs. The 
stone and the cement are mixed in certain definite 
proportions, varying according to the nature of the 
object for which they are intended, and are 
thoroughly intermingled in a machine, which we 
described at length in our previous notice. When 
intended for paving blocks, a large and rapidly 
extending branch of the manufacture, the mixed 
materials are shovelled into an iron-lined mould, 
whose depth is equal to the depth of the block, and 








are smoothed on the open side with a trowel. But 
to obtain a dense hard paving block something 
more is necessary than clean faces ; it must contain 
the greatest possible amount of material, and this 
can only be effected by arranging the fragments 
of broken stone compactly and uniformly. To do 
this the mould is placed upon a ‘‘trembler,” that 
is, a bench to which is imparted by a pair of 
quickly revolving cams, a rapid trembling vibratory 
motion, principally in a vertical direction. During 
the falling motion of the mould the particles of 
concrete can arrange themselves in the best position 
of repose, while in the upward motion a strong 
pressure is put upon them to complete the change 
of attitude. The result is that the block acquires a 
dense even structure, free from cavities, and that 
an even uniform surface is presented for wear. 
After a short time the cement becomes set, and 
then the blocks are packed for some days in tanks 
filled "with a solution of silicate of soda. The 
soda has an indurating effect upon the cement, and 
increases its adhesion to the broken stone, an action 
that goes on for several weeks after the blocks have 
been removed from the tanks. The crushing strain 
of the finished material, to which the name of 
‘* Imperial stone” has been given, has been tested by 





Mr. Kirkaldy and found to be 8075 lb. per square | 


inch. This is 25 per cent. more than that of Cornish 
granite and 40per cent. more than that of York stone. 
The average tensile strain of 25 samples tested by Mr. 
Faija was 792 Ib. per square inch. A fine example 
of the artificial paving is laid down in the front of 
the ofticers’ quarters at the Knightsbridge Barracks, 
and another by the side of Holland Park ; it is also 
in use in Greenwich and many of the London and 
suburban parishes. At the works we saw landings 
7 ft. or 8 ft. long by 4 in. to 7in. in thickness, and 
spandril steps of large size, all with a splendid sur- 
face and an enduring capacity much greater than 
that of Portland stone. 

The manufacture of pipes of silicated stone is 
similar to the manufacture of paving blocks, except 
that a ramming machine is substituted for the 
‘*trembler.” In our former article we gave a 
detailed account of this machine, and do not need 
to reproduce it. Since the date, however, of our 
former visit the use of these pipes has greatly 


increased. The large sizes are thoroughly appre- | 


ciated by engineers for the construction of culverts 
under railway embankments, as, owing to the ease 
with which they can be laid, works can be carried 
out in up-country districts without the necessity of 
sending a skilled gang of men. It is customary to 
surround them witha body of rough concrete, which 
forms at once a bed and a protection, the result 
being a culvert that is far stronger and more efficient 
than a built one, and one that is erected in one- 
tenth of the time. Large quantities have been sent 
to South Africa, Venezuela, Demerara, the West 
Indies, India, and other places. The storage of 
cement pipes on board ship presents a great advan- 
tage over that of stoneware pipes, as they have no 
projecting sockets. One end of each length is 
thinned down by an ogee curve to form a spigot, 
and the opposite end is bored out, as it were, to a 
corresponding shape to constitute the socket. In 
jointing all that is necessary is to cover the meeting 
surfaces with a layer of neat cement mixed quite 
thin, and the junction in a short time becomes 
so hard that the pipe is practically monolithic. In 
transport the smaller sizes are packed within the 
larger, so that they are perfectly protected, and a 
great weight of material is stowed in small compass, 
a very important feature when freight is reckoned 
by measure. The junctions for the connexion of 
inlets and side drains are not attached at the works, 
but are sent separately to be cemented on the spot, 
into holes prepared for their reception in the large 
pipes. Should an extra branch be required, for 
which provision has not been made, an opening can 
be cut by a mason and a junction piece let in. In 
making large pipes for the home market flanged 
sockets are attached for the connexion of house 
drains laid in earthenware pipes. 

Where efticient drainage is desired there can be 
no doubt of the advantage to be derived from the 
exclusive use of the cement pipes, both for the small as 
wellas the larger drains. Stoneware pipes lendthem- 
selves with great readiness to the arts of the jerry 
builder, and although the proverb ‘‘ What the eye 
does not see, the heart does not grieve for,” does 
not hold in the matter of sanitation, yet it often 
passes current as an undeniable truth in house 
construction. Pipes that have distorted in burning 
are often difficult to joint, and to minimise this 








difticulty the sockets and spigots are made such a 
loose fit that it is possible to lay them in a curved 
line to pass under or over an obstruction that 
ought to be removed. Sooner or later the bends 
are almost sure to choke, if the same result is not 
attained by solid objects, such as wood, bones, and 
wire, catching in the grooves left by the spigots not 
being driven home. The method of jointing stone- 
ware pipes by clay is no doubt an efficient one so 
long as all goes well, but if the flow is stopped and 
the pipe fills, the luting is almost sure to give way, 
and the subsoil absorbs the sewage until it becomes 
poisoned. With cement pipes none of these evils 
can occur. They must be laid in a straight line, 
while their internal smoothness renders it hardly 
possible for an obstruction to take place; even if 
sucha thing should occur it is made manifest at 
once, for there is no escape for the sewage, which 
will soon appear at the sinks and closets, and by 
its presence indicate the necessity for immediate 
inquiry, instead of passing unnoticed until sickness 
breaks out. 

It has been found that not only is a concrete pipe 
able to bear 40 per cent. greater weight passing 
over it without collapsing than an earthenware 
pipe, but that it is also better capable of with- 
standing the jars from heavy traftic over the streets. 
The constant tremor often causes in the burnt 
pipes a starry fracture of the salt glazing, which 
renders them unable to withstand the damaging 
action of sewage matter and gases. The silicated 
stone pipes are not nearly so brittle as stoneware, 
and a blow that would completely shiver an ordi- 
nary earthenware pipe will simply drive a hole, 
without starring, through a stone one. It is curious 
that the contact of sewage water and gases should 
| have a beneficial effect upon these pipes, yet ex- 
periments show this to be the case. The soapy 
| substances, containing silica, in the sewage, unite 
| with the Portland cement and aid in hardening it. 
| In addition to slabs and pipes we saw various 
'other articles made from this material, notably 
| baths and flushing tanks. For the former it is 
claimed that the non-conductibility of the material 
| causes the water to retain its heat much longer 
{than in an iron bath. The stone can also be laid 
| down in situ for footways, stables, basements, &c., 
and is well adapted for engine beds and positions 
| where it may be subjected to great heat. 
| We should add that the rapid growth of their 
| business has caused Messrs. Hodges, Butler, and 
Dale, to transfer the undertaking to the Imperial 
Stone Company, of 61, Cannon-street, E.C., and 
22, Walbrook, but that it is managed by Mr. J. 
| W. Butler on behalf of the company. 














CROSSING THE THAMES BELOW 
LONDON BRIDGE. 

THE London Chamber of Commerce having 
}announced that it was prepared to exhibit in its 
| council-room any maps, plans, or models of bridges, 
‘tunnels, or other proposed means of communica- 
| tion across the Thames below London Bridge, or to 
|receive any communications bearing upon the 
|subject, whether for or against the various pro- 
| jects, has obtained particulars of eleven schemes, the 
| drawings and models of which are accessible to the 
public at Nos. 84 and 85, King William-street, E.C. 

Taking these in the order in which they are cata- 
| logued, the first design is fora patent duplex bridge 
by Mr. Grace, of No. 7, Nicholas-lane, Lombard- 
|street. This is an ordinary low-level bridge for a 
, considerable part of its length from either shore 

towards the middle of the stream, but some dis- 
| tance before it reaches the centre it bifurcates, each 
| branch having a separate middle swinging span. The 
|intention of the inventor is that one of the spans 
shall always be closed, so as to provide an unin- 
| terrupted passage for the foot and vehicular traftic. 
|A ship coming up or down stream will pass 
| the first bridge, which will be closed behind it, and 
| will then wait for the opening of the second before 
jit, the operation being very similar to going 
through a lock. The shipway is divided in two by 
|a long central pier upon which the swinging spans 
are pivotted, and provision is thus proposed to be 
|made for the simultaneous accommodation of up- 
and-down traftic. 

The second scheme is a tunnel roadway by Messrs. 
Maynard and Cooke, of 7, Westminster Chambers. 
According to this it is sought to form a high-level 
tunnel, the roof of which shall not be greatly below 

the present river bed, and shall therefore require 
no hoisting or lowering appliances, or long inclines, 









































































































to endl its entrance. It is to be built on n shore, 
sixty feet lengths, of wrought iron plates and 
arched ribs after the manner of a ship, and is to be 
lined with a brick and concrete casing from 3$ ft. 

to 8 ft. thick. Inside the casing there will be a 
roadway 38 ft. wide, and two footpaths each 8} ft. 

wide. It is proposed to close the ends of each 
length as it is formed, and float it out until it is 
over the position where it is to belaid. It will then 
be lowered to the river bed, and sunk to its final 
position after the manner of acaisson, To render 
feasible the latter part of the process a deep keelson 
runs along each side of the tube, and these, together 
with transverse screens at the ends, enclose a space 
which is practically a diving bell for the reception 
of the workmen. The estimated cost of the work is 
458,000/. 


The third project is a bridge with hoisting | 
| pendent authority, or Trust, towhom shall be con- 


apparatus designed by Mr. J. Pitt Bayley, of 18, 
Fulham-place, Paddington. This isa tive-span low- 
level bridge, but the central span, which is 70 ft. 
long, can be lifted perpendicularly by means of 


hydraulic presses, until there is a clear headway | 
of 90 ft. above high-water mark for the passage of | 


vessels. 

The fourth plan is a patent hydraulic steam ferry 
by Messrs. Bell and Miller, of 1, Victoria-street, 
Westminster. The boat itself is of large size, and 
almost circular in form to insure stability. It is 
propelled by four independent screws, two at the 
bow and two at the stern. So far there is nothing 
remarkably new in the design, but it is the arrange- 
ments for the embarkation of the passengers and 
vehicles in which the novelty appears. The land- 
ing stage is at the ordinary level 
many feet of course above the deck of the boat, 
and in order to bring the two to the same plane 
the vessel is hoisted bodily out of the water at each 
end of its trip by means of a hydraulic press sunk 
in the river bed. 
hull into a shoe or footstep above the deck, and 
when in the act of lifting, its end, that receives the 
load, is far above the centre of gravity of the mass, 
so that the latter is in stable equilibrium. 

No. 5 is a low-level bridge, designed by Mr. H. 
J. Lanchester, of 11, Lawrence Pountney-hill, 
E.C., but of this no details are given. 

No. 6 is a stone sub-roadway scheme, by Mr. A. 
Tagnon, of 137, Gray’s Inn-road, and of this there 
is likewise little to be learned except that it is 
formed of two parallel tunnels, each 25 ft. 
meter, 
Minories to Bermondsey. 

The next scheme is a steam ford something like 
the system in use at Saint Malo, and bears the name 
of Mr. C. T. Guthrie, of the War Office. It is a 
fantastic sub-river tramway ; the rails are laid on a 


level surface prepared across the river bed, and on | 
; within the directory are given, 


them runs a tramear, consisting of a body upon 
wheels, upon which are erected 
columns, braced together, and surmounted by a 
platform, which stands on the level of the landing 
stages. Upon the platform there is an engine, 
which drives the tramwheels through an upright 
shaft and bevel gearing. 
of passengers, carts, &c. at one side of the river, 
and then steams off with them to the opposite side, 
presenting the appearance of a piece of a pier that 
had gone adrift. 

Mr. John Stanfield and Mr. Latimer Clark, of 6, 

Westminster Chambers, send plans both of a bridge 
and tunnel. 
crosses the river at a sufficient elevation to allow 
the passage of vessels without swinging. There is 
no roadway on to it, but at each end there is a 
double hydraulic hoist, with platforms of ample size 
to accommodate the traftic that would accumulate 
at the top and bottom during the time occupied by. 
the simultaneous ascent and descent of the two 
platforms. The same idea is worked out in another 
way in relation to the tunnel. There are no in- 
clines to the entrance, the traffic being raised and 
lowered by hydraulic power, just in the same way 
as in the case of the bridge. 

The ninth plan is a steam ferry proposed by Mr. 
G. W. Shinner, of Eltham, Kent. In this the 
difficulty of accommodating the level of the vessel 
tothat of the roadway is sought to be avoided by 
the use of a platform over the main deck. This 
platform is movable, and can be raised and lowered 
as the tide ebbs and flows, always to keep it at the 
same height as the landing stage. 

Mr. E. E. Allen, of 11, Cheyne-walk, Chelsea, 
contributes a model of a low level floating and 
opening bridge. This has three spans, of which 


in 








of the streets, | 


The ram passes up through the | ) \ 
; who shall invent a portable electric or other safety | 


| stances whatever, cause an explosion of gas. 
| efficiency of the lamp offered for competition will 
| be 
| spectively by Mr. 


in dia- | 
and that itis intended to run from the} 


a number of | 


The car receives its load | 


The bridge is a single span, and | 
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the centre one swings. There are no fixed piers in 
the stream, but in ‘place of them there are three 
pontoons, of which the centre one carries the | 
pivot of the swinging span. 

The last project comes from Mr. J. H. Great- 
head, engineer to the Thames Subway Company, 


and consists in the addition of four hydraulic hoists | 


to each end of thetunnel. By this arrangement 


there would always be a platform ready for the/| 


reception of the traftie both at the top and bottom, 
and no waiting would occur. 

The Chamber has appointed a special committee 
to consider the whole question, and while the 
schemes are under their consideration it would be 
uncourteous in us to criticise them. It appears 
possible, however, that these plans may be some- 
what eclipsed by a larger one that the Chamber has 
in view, which is the promotion of anew and inde- 


embankments, docks, railways, 


fided the quays, 
connected with the 


bridges, tunnels, ferries, &e., 
port of London. 


the divided authorities with which it has to deal, 
and that it would be better fostered and cared for 
if in the hands of somebody not afHicted by petty | 
jealousies, or anxious to make one part of the work 
pay at the expense of another. As soon as the, 
preliminaries are settled, the Chamber will invite 
plans of a comprehensive scheme for the fullest | 
development of the resources of the port, conceived | 
in a liberal spirit and from a broader standpoint | 
than the earning ae immediate dividends. 


NOTE S. 
A PERFECT Miser’ s Sarety Lamp. 

Mr. Exuis Lever, of Culcheth Hall, Bowdon, 
near Manchester, has agreed to hand over to the 
Central Board of the Miners’ National Union the | 
sum of 500/., to be paid asa premium to any person 
miner’s lamp, which will not, under any cireum- | 
The 

tive gentlemen selected re- 
Lever, by the Council of the 
by the Council of the Society of 


determined by 


Royal Society, 


| Arts, by the Mining Engineers, and by the Miners’ 
| National Union. 
| the 31st day of December, 1883, when, if a lamp | 
fulfilling the conditions has not been invented, the | 


The offer will remain open until 


money will revert to Mr. Lever. 
SreEEt’s INDIAN AND CoLoNIAL MERCANTILE 
DIRECTORY. 

We have received a copy of the ninth issue of 
this work, and find that its former excellence is 
fully maintained. The whole of the leading mer- 
chants and professional men in each town included 


sample lists of them. All the London agents 
to each of the banks are named to facilitate com- 
mercial inquiries, and the principal Government 
officials and consuls in each town are specified. 
The number of towns and cities, of which par- 
ticulars are given, has been increased, the principal 
additions being in the West African Settlements. 
A very useful feature is a list of works of reference 
that may advantageously be consulted with regard 
to the trade and production of each country. 
Acip-RESISTING Bricks. 

The ‘‘ metalline’ bricks made by the Welsh 
Buckley Brick and Tile Company, which are of a 
dense and very slightly porous quality, are begin- 
ning to be employed in the chemical works of 
Lancashire for resisting the action of acids and 
alkalies. Samples of these bricks have been boiled 
for two months continuously in sulphuric acid and 
no perceptible action traced. The bricks are used 
chiefly for revolver linings and ‘‘ breakers.” They 
are prepared from mixtures of the best Welsh Fiend 


The mixed clay after proper treatment is introduced | 


into a conical cylinder, and carried to the narrow 
end by means of a revolving screw. 
the dies are fixed and the clay is forced through 
them by means of an ordinary steam plunger. Each 
block is then simply pressed in a lever press, and 
after careful stove-drying is burnt in the ordinary 
manner. 
ConTINvots BRAKES UPON THE CONTINENT. 

Progress continues to be. made in the adoption 
of continuous brakes upon the Continent. In 
Germany the Government have definitely settled 
upon the principle of compressed air and automatic 
action, while in Holland all the railway companies 


are busily engaged in fitting up their stock with the! 


The Chamber is of opinion that | 
the interests of the shipping business suffer from 


and not merely | 


At this end | 


Iw estinghouse automatic brake. There is every 
prospect that by May next—the date fixed by the 
Royal decree—the Dutch companies will have com- 
| plied with the demand that all express trains, as 
| well as others for which it might be thought neces- 
| sary, must be fitted with automatic continuous 
brakes. Recent reports by the Board of Trade in- 
spectors upon railway collisions in this country 
continue to indicate the necessity for similar 
‘appliances, and if the railway companies will persist 
|in ignoring the recommendations of the Board of 
Trade, there would appear to be no other course 
open to the Government, but to follow the example 
of France, Belgium, and Holland, and insist upon 
them. The scheme which was last year brought 
out in Belgium to form an Eames vacuum brake 
company, with a capital of 9,285,000 francs, has 
collapsed. We learn from the Monitenr Belge of 
the 6th inst., that, at a meeting convened for the 
purpose at Brussels on the 24th ult., it was unani- 
mously resolved to go into liquidation. 





THE SpEcTRA FORMED BY CURVED DIFFRACTION 
GRATINGS. 

In a recent Note we described the new diffraction 
gratings of Professor Rowland, of the John Hopkins 
| Univ ersity, Baltimore. Mr. Walter Baily has 

been studying the spectra formed by these gratings, 
| and communicated a paper on the subject to the 
| Physical Society on Saturday last. He finds _ 
iin a defraction grating ruled on a portion of i 

| cylinder, if 7 is “the distance of a point from the 
| centre of the grating, and @ the angle which a line 
to the point taakes with the perpendicul: wr from 
the centre of the grating, ¢ the radius of curvature 
of the grating, and d an arbitrary constant, a series 
| of curves may be drawn in the plane per pendicular 
| to the lines of the grating “ain as the general 
| equation ; 


r co8.2 0= 1 o08, Od a 


If a source of light is placed on a point on one of 
these curves, the foci of the diffracted light lie on 
the same curve. The curve consists of two loops, 
one of which gives the spectra of transmitted and 
the other those of refracted light. When ¢ is 
intinite these curves coincide in a circle, the 
properties of which have been used by Professor 
Rowland in the construction <f his diffraction 
spectroscope. Mr. Baily also described how the 
position of the spectra on the curves can be deter- 
mined for any position of the source of light. 


THE Microscope AND THE Evectric LiGut. 

| Mr. C. H. Stearns, F.R.M.S., recently brought 
an interesting application of the incandescence 
lamp to microscopes before the Newcastle-upon- 
Tyne Chemical Society. A small Swan lamp of 
| two or three candle power is permanently attached 
to the microscope, and serves in place of the ordi- 
}nary oil lamp, over which it has the advantage of 
| requiring no cleaning, giving off no smell or much 
heat, and yielding a purer light. The great ease 
and facility with which the lamp can be adjusted is 
beyond comparison with the ordinary gas or oil 
flame, especially when the light has to ‘be shifted 
to above or below the stage for illuminating opaque 
or transparent objects. Condensers may also be 
got rid of by its use. The light of the lamp is con- 
trolled by a small resistance coil, and two or three 
Grove or Bunsen cells are sufticient to work it. 
Where the battery must go with the instrument, 
and the latter is placed in a drawing-room or study, 
the heclamatie or bichromatic batteries are prefer- 
able, as they give off no offensive fumes. In Mr. 
Stearns’ microscope, as shown to the Society, there 
are three lamps, one above the stage revolving 
round its own axis, one below the stage fitted 
to the sub-stage, and one below the sub-stage for 
use with the polariscope. Each lamp is connected 
| with a three-way switch which sends the current 
to either lamp at will. Mr. Stearns also arranges 
| the fittings so as to shift a single lamp to any of 
| the three sockets mentioned, and thus save expense 
in lamps. 


THE Prat OscrnnatinG CrucisLe FURNACE. 

In the reconstruction of the machinery of the 
Mint, which has been in progress during the last 
fifteen months, and is now just completed, the 
Piat oscillating crucible furnace has been adopted 
for the melting of gold, in place of the former fixed 
furnaces and pots. The peculiarity of the new 
furnace is that the crucible is never removed, but 
when it is desired to withdraw its contents the whole 
furnace, which is hung upon trunnions, is tilted 
until the fluid metal runs from a fireclay spout 
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into the moulds. The trunnions rest in bearings 
on a framework mounted on wheels. During the 
time of smelting the furnace stands in such a 
position that the end of its flue enters a fixed flue 
or stack, but when the metal is to be run the 
framing is drawn forward, The body of the furnace 
is of wrought iron lined with firebrick, and is pro- 
vided with gearing by which it can be tilted. The 
crucible is mounted upon a refractory block in the 
centre of the grate, and is wedged firmly in 
position between a plumbago block at the back of 
it, and a spout piece which connects its lip to a 
runner on the furnace body. The coke is packed 
all round the crucible in the ordinary manner, 
and the fire urged either by the draught of a 
chimney or by a fan. The advantage of the Piat 
furnace is that the metal is kept hot to the end, 
even if the operation of running be much delayed, 
and there is no danger of the crucible being upset 
or crushed by the tongs. At the Mint, 108 1b. of 
gold are melted at a heat, but these furnaces have 
been made to take charges of iron, steel, or brass 
of 1000 1b. in weight. In an early issue we shall 
give an illustration of one of these furnaces at pre- 
sent at the works of the Morgan Crucible Company, 
Jattersea, by whom the Piat furnace is being intro- 
duced. 
A New Copper-Zixc ALLoy. 

Mr. Alexander Dick, formerly one of the direc- 
tors of the Phosphor-Bronze Company, has suc- 
ceeded in producing a new copper-zine alloy which 
exhibits characteristics as essentially superior to brass 
as those of bronze are to gun-metal. The advantages 
claimed for the new alloy, which has been named 
** delta metal,” are great strength and toughness, 
anda capacity for being rolled, forged, and drawn. 
It can be made as hard as mild steel, and when 
melted is very liquid, producing sound castings of 
close tine grain. The colour can be varied from 
that of yellow brass to rich gun-metal ; the surface 
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one for a smoke consumer, and one for a steel tyre. 
In addition to these there are a crowd of silver and 
bronze medals for various locomotive details and 
fittings. The other classes relate to (2) cars, (3) 
running gear, (4) interior furnishing for passenger 
cars, (5) freight car appliances, (6) wood-working 


machinery, (7) iron-working machinery, (8) track | 
| 


goods, (9) metals, (10) station and office appurte- 
nances (11) pump and water station appliances, (12) 
oils, varnish, and paints, (13) miscellaneous, and 
(14) street railway appliances. <A large number of 
medals, including a good proportion of gold ones, 
will be given in each class. The juries will each 
consist of three persons, and will be chosen from 
gentlemen entirely disinterested, and yet qualified 
by education and experience to serve intelligently 
and satisfactorily. | Correspondence should be 
addressed to Mr. E. H. Talbott, Grand Pacitic 
Hotel, Chicago. Mr. G. D. Peters, of Moorgate 
Works, Moortields, London, is the representative 
of the Exhibition in this country. 


NOTES FROM THE UNITED STATES. 


PHILADELPHIA, January 27th. 


Ir is probable that the American iron trade has | 


reached its turning point and that demand and quota- 
tions will improve. The discussion of tariff legislation 
is up in both Houses of Congress and will be continued 
until some results are arrived at. The rates of duties 
proposed by the Senate Committee cannot be carried 
through, and lower duties are being suggested. There 
are four different taritis proposed by the Senate, one 


by the House, one by the Tariff Commission, and | 


another is a revision of the Tariff Commission Bill. 
The present tariff levies the average duty of from 40 
to 50 per cent. on imports. The Tariff Commission 
reduces them from 30 to 40; the House Bill runs a 
little lower; and the Finance Committee still lower. 
Carlisle, the revenue reformer, leads the Free Traders, 
and Pig Iron Kelly leads the Protectionists. The 
battle will be the hardest one fought in American 


ReESULts OF EXPERIMENTS TO ASCERTAIN THE ELAstic AND ULTIMATE TENSILE STRENGTH, &c., OF “ DELTA METAL.” 
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takes a fine polish, and when exposed to the air 
tarnishes less than brass. These latter characteristics 
will meet with ready appreciation for cabinet work. 
harness fitting, Kc. The metal when cast in sand 
has a breaking strain of 21 to 22 tons per square 
inch ; when rolled or forged hot into rods, the 
breaking strain is 43 tons per square inch, and when 
drawn into wire of 22 B.W.G, of 67 tons per square 
inch. We give particulars of the tests of two rods, 
one as rolled and one annealed, made by Mr. 
Kirkaldy, showing the breaking strain to have 
been 33.6 and 27.2 tons, and the ultimate extension 
8.8 and 17.5 per cent. There is a small case of this 
metal at stand No. 58 of the Sportsiman’s Exhibi- 
tion at the Agricultural Hall. 

Cuicaco Exurpirion OF Ratbway APPLIANCES. 

In our issue of January 5 ult. we gave a prelimi- 
nary notice of this Exhibition. We have since 
received a more detailed account of the proceedings, 
from which we learn that the opening is now deti- 
nitely fixed for May 24, and that the duration of the 
show will be thirty days. An entrance fee of 
5 dols. will be charged for each article on display, 
in addition to a ground rent that will vary accord- 
ing to the space occupied. The highest charge per 
square foot will be 20 cents for less than 100 square 
feet, and the lowest 5 cents for areas exceeding 
1500 square feet. Between these two limits the 
rate varies one cent for each hundred feet occupied. 
No charge will be made for steam power. The 
premium list is very long, and is divided into nine 
classes. In the first there are eight gold medals for 
as many types of lacomotives, two for locomotive 
head lights, oil and electric, one for a spark arrester, 
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annals on the floor of Congress. The _ interest 


approaches that of the caute-bellum days when the 
question of slavery was rising into warlike pro- 
minence. The National Republican Executive Com- 
mittee have determined that the tariff issue shall be 
the campaign issue for 1884. 

The iron trade is still unsettled, but the undertone 
is much strengthened and probabilities are that large 
buyers in all markets will anticipate tariff legislation 
and provide for future requirements. Standard 
brands of both crude and finished iron are harden- 
ing, and only inferior grades can be had at con- 
cessions. Merchant bar is selling at 2} to 24, and 
buyers are negotiating for supplies for the next 
quarter, It is probable that demand will steadily 
improve, as it is now seen which way the tariff legis- 
lation is going. The Bessemer rail mills are crowded 
with orders for about four months, and a few have six 
months’ business on hand. Quotations are 40 dols., 
and for small lots 41 dols. to 42 dols. Bessemer iron 
is quoted at 23 dols., and with the decline in freights 
announced this week imports will increase. Scotch 
iron is moving more freely, but in small lots, as con- 
sumers are rather apprehensive as to the future of 
foreign iron. Sales of a quarter of a million pounds 
of Lake copper have been made at 18 cents. Baltimore 
and Arizona range from 16 cents. to 17 cents. Tin is 
very dull, chiefly because of reported fluctuations in 
London. Lead is quiet, and spelter and zinc are pur- 
chased for immediate requirements in a small way. 
Old rails are selling at 25 dols. for tees ; double-heads, 
27 dols. 

American foundry is selling at 23 dols. to 25 dols. ; 
forge, 21 dols. to 22 dols. ; Scotch, 22 dols. to 27 dols., 
according to brands. | Middlesbrough is offered at 
19 dols. delivered, and large transactions are pending ; 
muck bars, 38 déls. Bridge iron and boiler plate 








have declined to 24 for angles, to 3} for tees. 
Tank is 25. Demand for construction iron of all 
kinds is limited to immediate requirements, but the 
probabilities all point to an active demand as soon as 
tariff legislation is settled. 

Much opposition is being developed to the proposed 
reciprocity treaty with Mexico. Strong Protectionists 
and strong Free Traders are both opposed to it. The 
proposed treaty will both alter and modify the effect 
of the present and prospective revenue laws in a man- 
ner which will be injurious to American interests. 
The Senate isa Free Trade body, and is negotiating 
| the present treaty in Free Trade interests. Mexican 
| products will come in free under the proposed treaty, 

but that freedom of trade will be prejudicial to the 
| sugar and other developing interests in the south and 
| south-west, hence there is a strong opposition brewing 


| against the adoption of the treaty in question. 
| PHILADELPHIA, February 3rd. 
| The American iron market is feverish and uncer- 
tain because of the continued agitation of the tariff 
| question in Congress, and the uncertainty as to the 
| results likely to be reached. It is possible that the 
; question may go over until next winter, thus leaving 
| the industries in a sea of doubt, and manufacturers and 
| buyers at a loss whether to anticipate requirements or 
risk a decline in — Quotations have not ma- 
| terially changed during the past week, but at the 
| same time consumers of large quantities of iron have 
been able to make very satisfactory bargains for spring, 
|and in some cases summer requirements. In crude 
iron there is a very quiet purchasing going on all the 
| time, and it is quite probable that when tariff matters 
| are disposed of that it will be found that market has 
| anticipated legislation, and that consumers are pretty 
| well supplied. Standard brands of foundry have been 
moving at 25 dols. to 26 dols. for No. 1, and 23 dols. to 
| 23.50 dols. for No. 2, though transactions of considerable 
| magnitude have taken place at 50 cents. to 1 dol. below 
| these figures. Grey forge iron is still dull, asmillmen,are 
| not willing to risk anything. Sales for the week have 
| run from 20.50 dols. to 22 dols., with 21 dols. as an 
|average. Bessemer pig is selling at 22 dols. to 23 dols. 
| There are offers in the market at 21.50 dols., but no 
| takers. Scotch iron is moving freely in small lots for 
| immediate requirement, but consumers are not willing 
| to purchase large lots. Middlesbrough iron is quoted 
| all the way from 19 dols. to 21 dols. Muck bars are 
| drooping and sales have been made as low,as 37.50 dols. 
at mill. A few lots of extra quality sold at 38.50 dols., 
' charcoal blooms are selling at 64 dols. to 65 dols. ; and 
anthracite average 55 dols. to 56 dols. Merchant bars 
| are fluctuating between 2.35 and 2.40. Millowners 
have received orders in this city for 50 ton lots for 
retined at about 2.35. Skelp iron is 2.40. Sheet iron 
from gauge 16 to 28 sells at 4 to 4#. Inquiry is active 
for spring requirements and makers are confident of 
heavy demand. Angles are quoted at 2}; tees, 34; tank, 
| iron, 24; shell, 34; flange, 4}; firebox, 5}; boiler tubes are 
| 55 per cent, off list. Business is improving in pipes, 
tubes, galvanised sheets, and in demand for crucible 
and agricultural steel. The confidence in the future 
activity of the market grows, and it is probable that 
the quotations, especially in finished products, will 
|} materially improve because of the scarcity of supplies 
in the hands of consumers. Steels rails are quoted at 
| 40 dols. per ton, but owing to the season very little is 
| done in large orders. English tees are quoted at 25 dols. 
| Double-heads 27.50 dols. Scrap is fluctuating between 
125 dols. and 27.50 dols. according to location, quality 
| and size of order. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Scarborough and Whitby Railway.—A Special Cowt of 
| Assessment has been held in the Court House, Scar- 
| borough, befure Mr. Gray, under-sheriff, York, to name 
| the amount of compensation under the Act of Parliament 
}in respect of the Scarborough and Whitby Railway 
|Company, for having applied to their own purposes 
| upwards of 4976 square yards of land in Scarborvbugh, and 
belonging to Mr. J. C. Peacock, for the purpose of 
making the new line of rails between Scarborough and 
Whitby. Mr. B. M. Littler. Q.C. and Mr. M. Lush 
| (instructed by Mr. J. T. Woodhouse, solicitor, Hull) 
| were for the claimant, and Mr. H. Balfour Browne, 
barrister (instructed by Messrs. Moody, Turnbull, and 
Graham, solicitors, Scarborough) was for the company. 
The amount claimed was between 3000/. and 3500/. The 
company had proposed 1600/., and this not being deemed 
satisfactory, the present action was brought. The decision 
in the case will be given shortly. 

Hull, Barnsley, and West Riding Junction Railway and 
Dock Company.—The report of the directors, together 
with the statement of accounts for the half-year ending 
Dec. 31, 1882, are now presented to the proprietors. The 
directors have pleasure in reporting that the execution of 
the works proceeds with great rapidity, and to their 
entire satisfaction. The calls due on 1465 scrip shares in 
the capital of the company remaining still unpaid, the 
directors have declared such scrip shares forfeited, in 
accordance with the provisions of the Companies’ Clauses 
Act, 1845.° A resolution confirming such forfeitures, will 
bo submitted to the proprietors. <A Bill to authorise the 
construction of a short additional length of railway and 
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other works, to amend the Acts relating to the company, 
and for other purposes, has been deposited in Parliament. 
The Interest Bill of the company has been again deposited 
in Parliament as announced in the last report. These Bills 
will be submitted for the consideration and 2 ee of the 
proprietors. Mr.J. F. Holcombe Read, of Walthamstow, a 
director of the Great Eastern Railway Company has been 
appointed to fild the vacant seat of the directorate, caused 
by the death of Mr. W. Day, of Monk Bretton. The 
directors, who retire by rotation, are Lord Beaumont, 
Mr. John Francis Holcombe Read, Mr. Edward Leer- 
ham, and Mr. Francis Reckitt. They are eligible and 
offer themselves for re-election. . The auditor who retires 
is Mr. W. P. Burkinshaw, who being eligible offers him- 
self for re-election. The engineers (Messrs. Selford and 
Bohn) report that the rate of progress in the construction 
of the railway has during the past half-year continued to 
be satisfactory. The total length of fencing erected 
amounts to 171,500 lineal yards. Up to December 31 
3,169,000 cubic yards of earthwork have been excavated, 
of which more than 900,000 cubic yards have been 
excavated during the past half-year. The tunnel at 
Weedley is now completed, the short tunnel at Drewton, 
and those at Brierley and South Kirby are progressing 
satisfactorily, and the long tunnel at Drewton is fast 
approaching completion. The number of men employed 
on the railway is a little over 4000. 


The Restriction of the Output of Coal.—A National Con- 
Serence of Miners.—A circular addressed to the miners of 
the United Kingdom, has been issued by Mr. Thomas 
Ashton, of Manchester, secretary of the Leeds Con- 
ference, convening a national meeting to be held in the 
Old Town Hall, King-street, Manchester, on Tuesday, 
February 27, to consider the restriction of the output of 
coal. The circular requests all districts to submit reports 
as to how far they have been able to carry out the resolu- 
tion of the Leeds Conference, and to further discuss the 
general question of restriction. The circular says: 


—- on Saturday in consequence of the intention 
of the proprietors to close the colliery at once. 


Cardifi—The docks have continued full of tonnage. 
Steam coal has about maintained former rates. Small 
coal is slightly quieter. Patent fuel, however, is well 
maintained. For iron ore there is mo better inquiry. 
Last week’s prices comprised 129,151 tons, 118 tons of 
iron, and 2927 tons of patent fuek The imports com- 
prised 10,576 tons of ore from Bilbao and 475 tons from 
other sources. 


The Proposed Dock at Barry.—In accordance with the 
request of the Parliamentary Committee of the Cardiff 
Corporation, the mayor (Mr. G. A. Stone) on Saturday 
had an interview with Mr. W. T. Lewis, head agent for 
the Marquis of Bute, with a view of bringing about a 
compromise between the Marquis of Bute, the Taff Vale 
Railway, and the promoters of the Barry Dock scheme. 


The Landore Steel Works.—The Landore Steel Com- 
pany’s works have not obtained many orders of late. We 
learn, however, with pleasure, that the works have 
secured a large portion of the Forth Bridge. 

Lundy Island.—The committee of Lloyd’s have deter- 
mined to establish a long wished for ship telegraph 
station on Lundy Island, if they can obtain subscriptions 
to the amount of 600/. per annum towards the cost of 
maintaining it. 

The Swansea Valley.—Trade is not in a very encouraging 
state in this valley. The tin-plate works have not yet 
regained activity. 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig Iron Market.—Last Thursday’s pig iron 
warrant market opened somewhat firm, but prices after- 
wards weakened, and the close was ld. per ton under that 
of the previous day. There were transactions during the 





** This conference is one of paramount importance to the | 


miners. 
wages, yet the question of restriction is so closely allied 
with that of wages, that if put in force throughout the 
United Kingdom, successfully, it is expected that in a 
very short time the rate of wages will be advanced, and 
the miners’ position improved physically and financially. 
It is expected that every district throughout the United 
Kingdom will be represented at the conference. Those 
districts which were not represented at the Leeds Con- 
ference are specially requested to attend. We hope that 
there will be no absent ones, but that every district will 
be represented. It is requested that questions for dis- 
cussion should be handed to the secretary on the first day 
of the meeting.” 


Henry Briggs, Son, and Co., Limited.—The report of 
the directors of the above company for the Whitwood, 
Methley Junction, Normanton, and Steethouse Collieries, 
for the half year ending December 31, 1882, is as follows: 
The half-year’s business of the company commenced 
amidst the severest depression. During September an im- 
proved demand set in, and for the whole of October trade 
was brisk, though no advance in prices was obtained. 
The demand, however, was not a natural one, but was 
caused in a great measure by the apprehension of dis- 
turbance in the labour market and the expectation that 
higher prices might result therefrom. From the beginning 
of November this company joined the other coalowners 
in the district in granting an advance of 10 per cent. in 
wages to the underground workmen, and it was hoped 
that a permanent advance in price would be established ; 
an advance was made, and was fairly well obtained in the 
home market, but in the foreign markets where the coal 
from the northern and other ports of this country com- 
pete, it has not been possible fully to maintain it. The 
mildness of the season has seriously interfered with the 
sales of house coal, though the demand for engine fuel has 
decidedly quickened. The directors regret that they do 
not feel justified in recommending the payment of an 
interim dividend. Debenture bonds amounting to 6700/. 
fell due on January 1, 1883, of which sum the directors 
have paid off 5308/., whilst bonds for 1400/. have been 
renewed on terms more favourable to the company. 


NOTES FROM THE SOUTH-WEST. 

Newport.—The exports of coal last week were very 
large. Prices have still a gradually advancing tendency. 
With respect to the iron trade little improvement can be 
reported. The works in the neighbourhood are still, 
however, fairly well employed. Last week’s clearances 
comprised 100,922 tons of coal. From Bilbao there 
arrived 13,380 tons, and from other sources, 10,880 tons 
of iron ore. 

Pontypridd, Caerphilly and Newport Railway.—This 
line has been so far completed as to enable Mr. Mackay, 
the contractor, to run an engine all the way from Tre- 
forest to Caerphilly? 








Swansea Harbour Trust.—The revenue of this trust on 
the general harbour estate in January, was 5960/. 18s. 4d. 
as against 4138f. 10s. 5d. in the corresponding month of 
1882 ; while the expenditure was 5739/. 18s. 1d. as com- 
pared with 3460/. 6s. 3d., the surplus being 221/. Os. 3d. 
as against 6787. 4s. 3d. The receipts on the South Dock 
Estate were 988/. 17s. 3d. as against 888/. 5s. 11d., while 
the expenditure was 1114/7. 11s. 6d. as compared with 
1530/. 10s. 2d., leaving a surplus of 1257. 14s. 4d. as com- 
pared with 642/. 4s, 3d. in January, 1882. The trade last 
month was 365 vessels, 91,459 tons, and 2502/. 6s. 9d. 
received in shipping rates. The figures for January last 
year were 308 vessels, 69662 tons, and 1863/. 8s. 4d. 
respectively. 

Closing a large Colliery.—The whole of the colliers 
employed at the Flint Colliery Company’s works ceased 
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forenoon at from 47s. 34d. up to 47s. 54d. cash, and from 
47s. 7d. up to 47s. 84d. one month, and at the close of the 
market there were sellers asking 47s. 5d. cash and 47s. 8d. 
one month, with buyers near. Business was done in the 
afternoon at from 47s. 44d. down to 47s. 3d. cash, also at 
47s. 74d. down to 47s. 6$d. one month, the market closing 
with buyers at 47s. 34d. cash and 47s. 64d. one month, 
and sellers near. The market was very firm on Friday, 
another large withdrawal from the warrant stores being 
reported of fully 820tons. Prices closed at about 3d. per 
ton over those of Thursday, and the loss on the first three 
days of the week was recovered to within 2d. Business 
was done on the forenoon ‘Change at from 47s. 3d. up to 
47s. 44d. cash, and the close was—buyers at 47s. 4d. cash 
and 47s, 7d. one month, and sellers near. The quota- 
tions in the afternoon ranged from 47s. 4d. to 47s. 6d. 
cash, and from 47s. 74d. to 47s. 9d. one month, and the 
market closed with sellers at 47s. 6d. and 47s. 9d. cash 
and one month respectively, and buyers near. There was 
a certain degree of steadiness in the market in the early 
part of Monday, and a moderate amount of business was 
done during the forenoon market at from 47s. 44d. to 
47s. 53d. cash, also at 47s. 74d. and 47s. 8d. one month, and 
there were buyers at the close offering 47s. 5d. cash and 
47s. 8d. one month, with sellers near. Firmness was the rule 
in the afternoon, and a fair amount of business was done 
at from 47s. 5}d. up to 47s. 7d. cash, also at from 47s. 8d. 
up to 47s. 10d. one month; and buyers at the close were 
offering 47s.7d. cash and 47s. 10d. one month, with 
sellers near. Yesterday’s market was strong, and prices 
at the close showed a gain of 5d. per ton. Business was 
done during the forenoon at from 47s. 74d. up to 47s. 9d. 
cash, and from 47s. 10$d. up to 48s. one month. At the 
close there were sellers asking 47s. 9d. cash and 48s. one 
month, with buyers near. The quotations ranged in the 
afternoon from 47s. 9d. up to 48s. cash, and from 48s. 04d. 
up to 48s. 3d. one month, and the market closed with 
sellers wanting 47s. 114d. cash, and 48s, 24d. one month, 
and buyers near. Prices have declined somewhat to-day. 
Business was done during the forenoon at from 47s. 10d. 
down to 47s. 73d cash, also at 48s. 14d. one month, the 
close being buyers at 47s. 74d. cash, and 47s. 10}d. one 
month, and sellers near. There were transactions in the 
afternoon at from 47s. 74d. down to 47s. 64d. cash, also at 
47s. 104d. down to 47s. 94d. one month, and subsequently 
these sellers asking 47s. 7d. cash and 47s. 10d. one month, 
with buyers offering 4d. per ton lower. In consequence 
of alarge amount of realising which took place towards 
the end of last week on the part of disappointed holders 
and the low prices that were accepted, some good buying 
was brought out, as well as the closing of some over-sold 
accounts, betwixt which a slight improvement was made 
in prices at the close of the week, an improvement which 
has become more decided this week. There is a feeling of 
confidence that the market will continue to gather more 
strength if the exports should henceforth show a marked 
change for the better. Investors have now been tempted 
into buying by the low range of prices, and as the prices 
of warrants have recently been relatively cheaper than 
makers’ iron, there has been made a demand upon the 
stocks in the public warrant stores, although in most 
other iron-producing districts the stocks are increasing to 
a considerable extent. Makers’ iron is rather more freely 
inquired for, but as yet there is but very little alteration 
in prices. The reports which are coming to hand from 
the Continent and from the United States are still un- 
favourable: the home trade, however, is well maintained 
on the whole. There are still 110 blast furnaces in actual 
operation, as compared with 106 at this time last year. 
Last week’s shipments were very favourable, amounting 
to 12,530 tons, as against 8894 in the preceding week, and 
10,786 in the corresponding week of last year. They 
included 2506 tons to the United States, 160 tons to 
South America, 185 tons to Australia, &c., 1940 tons to 
France, 2240 tons to Italy, 540 tons to Germany, 461 tons 





to Holland, 292 tons to Belgium, 160 tons to Spain and 





Portugal, and lesser quantities to other countries. The 
stock in Messrs. Connal and Co.’s warrant stores stood 
yesterday at 596,849 tons, as a ainst 598,946 tons last 
week, the reduction for the week being 2097 tons. 


The Royal Scottish Society of Arts.—The Royal Scottish 
Society of Arts met on Monday night—Professor Swan, 
LL.D., F.R.S.E., president, in the chair. Two papers 
were read to the Society, the first of these being by Me. 
John P. Suverkrop, C.E., Boston, U.S.A., and being a 
“* Desoription of photo-engraving processes, as used in the 
United States; with illustrations.” Dr. Charles Cath- 
cart, F.R.C.S., L. and E., Lecturer on Anatomy, 
Surgeons’ Hall, read a paper ‘On an improved Form of 
Ether Microtome,” which he illustrated by the instru- 
ment in action. 


New Shipbuilding Yard at Ayr.—The new ship dock at 
Ayr Harbour and a large shipbuilding yard which is being 
formed in connexion with it has just been let to a new 
shipbuilding firm, Messrs. M’Creadie and M’Knight, the 
managers of two well-known Clyde ship yards, 0 have 
a steamer ready to lay down. The ship dock and the 
engines and hauling machinery connected with it cost 
about 30,000/., and the annual rental of the dock and yard 
for a lease of twelve years is to be 600/., the Harbour 
Trustees agreeing to spend a sum of 1500/. in the erection 
of the necessary workshops for the operations of the new 
firm, which are to commence in a few weeks. 


The Proposed Ben Nevis Meteorological Observatory.— 
The movement for establishing a meteorological observa- 
tory of a permanent character on the summit of Ben 
Nevis has been hanging fire for some time, but it is likely 
to receive an impetus from a public meeting held in 
Glasgow to-day under the presidency of Lord Provost 
Ure, at the instigation of Sir William Thomson, Mr. 
John Burns, chairman of the Cunard Company, and Pro- 
fessor Grant, of Glasgow Observatory. Mr. David Milne- 
Home, President, anda number of other leading members 
of the Scottish Meteorological Society attended as a depu- 
tation in support of the scheme. An interesting report 
was made by Mr. Milne-Home regarding the proposed 
observatory, 

North British Railway Directors and their Employés.—A 
circular has been issued this week by Mr. Walker, 
general manager of the North British Railway Company, 
giving the decision of the directors in reply to a memorial 
which was presented to him some time ago from sections 
of the company’s employés praying for shorter hours of 
duty. In the first place the directors have resolved to 
review the operation of the various scales of salaries and 
wages which were in force prior to May, 1878. They 
also intend to limit the hours of duty in block telegraph 
cabins at important stations and junctions to eight hours 
per man per day where they at present exceed that 
period, and to allow payment for Sunday duty. The 
locomotive superintendent is authorised to fix a reason- 
able allowance for extra services rendered by engine- 
drivers and firemen who were engaged on the ‘ trip” 
system, and who have since had additional duties at 
terminal stations imposed upon them. Lastly, the 
clothing arrangements are to be revised, so as practically 
to give effect to the views which were indicated to the 
several deputations, 


The Forth Bridge Railway Company.—The statutory 
half-yearly general meeting of the forth Bridge Railway 
Company was held in the North British Railway Com- 
panyis Offices, Edinburgh, yesterday afternoon, Sir 
James Falshaw, Bart., in the chair. The chairman moved 
the adoption of the report for the half year, which bore 
that the contract for the erection of the Forth Bridge had 
been made with Sir Thomas S. Tancred, Arrol, and Co., 
and that the contractors undertook to finish it within five 
years from December 21 last, the contract price being 
1,590,000/._ The other works, comprising the connecting 
lines, would be proceeded with only as the bridge ap- 
proached completion. The sixth section of the Company’s 
Act of last session provided that the Board of Trade 
should, at successive intervals of three months during the 
construction of the bridge, send one or more of their 
inspectors to inspect the works, who should report whether 
in their opinion, so far as the inspection enabled them to 
judge, the mode of construction, the material, and the 
work were satisfactory ; and that such reports should be 
laid before Parliament, and otherwise published in such 
way as the Board of Trade might direct. The Board of 
Trade had notified the Company that they had appointed 
for this purpose Major-General Hutchinson, R.E., and 
Major Marindin, R.E. In moving the adoption of the 
report, the chairman said there was really nothing to say 
beyond what was contained in the report. The con- 
tractors had made a start with the preliminary work, and 
he expressed the hope that, the work having been com- 
menced, it would be brought to a successful conclusion. 
Lord Colville seconded the motion, and the report was 
unanimously adopted. The meeting, also on the motion 
of the chairman, seconded by Lord Colville, authorised 
the transfer, in terms of section 41, {sub-section C, of the 
Forth Bridge Railway Act, 1882, of the existing Trust 
Fund from Sir James Falshaw, Bart., and Mr. Hall 
Renton, the trustees heretofore acting for the company, to 
Sir James Falshaw, the Hon. Lord Colville, Mr. John 
Dent, and Mr. Matthew William Thomson, as trustees’ 
for the guaranteeing companies. 

The Stones for the Forth Bridge.—It is stated that Mr. 
John Fyfe, Kenmay Quarries, near Aberdeen, had 
secured the contract for furnishing the granite required 
for the construction of the piers of the great railway 
bridge across the Forth. The stone to be supplied is to 
be the finest Aberdeenshire granite, and the magnitude 
of the contract may be judged of when it is mentioned 
that the estimated measurement is upwards of half a 





million cubic feet. 
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ILLUSTRATED PATENT RECORD. 
CompiteD By W. LLOYD WISE. 








— 


APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 


Names, €c., 


FEBRUARY 12, 1883, 
In the Cases of Inventions communicated from Abroad the 


after the Applicants! Names. 


is 


Nos, | 
and 
Dates, 


Feb. 6. 


632 
633 
634 


635 | 
636 


637 
638 
639 
640 
641 


642 


643 
6H 


615 | 


646 
647 
648 
649 
690 
651 
be 


bat | 
655 | 


636 


| Lake. 


| don, 
Wirth. 


of the Communicators are given in Italics 





NAMES, &c. 
OF APPLICANTS, 


Johnson. Maloney. 
W. Cross, London. 
A.and T. Gray, Glas- 


gow. 

C. A. Morris, London. 

Gedge. Lefevre, 

W. White London, 

C. W. King, Manches- 
ter, and A. Cliffe, 
Forest Gate, Essex. 

J.G. Lorraine, London. 

Mewburn. Moward. 

H. E. G. ayes, New 
York, U.8 

D. Caddick, Middles- 
brough-on-Tees, 

J.C. Etchells, Chester. 


burn. 
J. — Birming- 


am. 
Newton. Klonne, 
H. Luetke, Berlin. 


W. J. Saward and A, 
Koerber, London. 
W. Rowan, Belfast, 
P. Pierce, Wexford, 
H, C, Symons, London. 


M. Pinder, London. 

J. T. Nelson, Leeds. 
T. C. Fawcett and J.C. 
Hargreaves, Leeds. 
W.M 


Hobson, Bir- 
ham. 

R. oo Manchester, 
and R. J. Anderson, 
Liverpool. 

G. Lowry, Salford. 

Stebbins. 

Lake. Cooper, 

J, Munro, West Croy- 


Grunzweig 
and Hartimann. 


663 | C. W. Siemens, Lon- 


| don. 
664 | Abel. 
665 | Clark. 


688 | 


Feb. 7. 


| don, 
os Fish, Taylor. 
a J. G. Stidder, London. 





665 | 


687 | 


688 Lake. 
689  W. W. Colley, London. 


1 


686 | z Walker, Whitstable, 


Thacher, 
Spurgeon, 


H, Marlow, London. 


T. Robinson, Preston. 
E. J. T. Digby, Brussels 
8. Heimann, Hamburg. 
P. H, Marriott and J, 


W. F. Stanley, London. 

W. Greenwood, T. De- 
lamere, and S. | 
Greenwood, Liverpool. | 

D, P. G. Matthews, 
Newport. 

J. D. Lemp, London. 

H. H. Eldred, London, | 

A. Pinkerton, Glasgow. 

E. Nunan, London. 

L. T. Wright, Beckton. 

R. Matthews, Hyde, 
hester, 

C._V. Boys, Wing, 
Rutland, and H. 
seeree, Lon- 


Lake, Go/f. 


J. J. Turner, Kington, 
Hereford. 


Woodward, Bir- 
* ae 
Nevitre. 


re a | Lloyd Wise. De Bange. 
631 | F. Fairbank and J. 


Robertshaw, Aller- 
ton, Yorks. 


692 | T. B.’ Kinder & E. R. 


693 


694 } A. Binns, Halifax. 


695 | 


| "gon , Glasg 
696 | J. B. ‘Fenty, “Gutton- 


697 


Southby, London. 
Low. Fraser. 


J. Hay and - — 


J. @. Svante. Gates- 
head-on-Tyne, 


698 | J. T. Todman, Dorking. 


699 


| 


4 Swan, Gateshead. 
J. Lindley, Walkley, 


Y 
m i + Cheltenham, 


NG 


ches' 
704 | Lake. 


B. Bertram, London. 
W. H. Garmont, Man- 


"_ rin2. 


| 
| 
| 


ABBREVIATED TITLES, &¢. 





Electric accumulators. 


Finely divided lead, &c. 
electric lamps, currents, 


Regulatin, 
potentials, &c. 

Satchel for music, &c, 

Substitute for ironwork. 


Rendering walls damp-proof, &c. 


Gas-motor engines. 


Electric lamps. 


Envelope, &c., machine, 


Bottle stoppers. 
Furnaces and boilers. 


| Hydraulic engines, 
W. Ainsworth, Black- | 


Regulating 
blowers, &c. 
Motive-power engines. 


Securing gas _— lids. 
Printing press, & 


apparatus for organ 


Portable Incandescent electric lamp. 


Pistons. 


| Drills for sowing seeds, 


Raising, lowering, 


weights. 


Gas clusters and shade holders, 


Spinning wool, &c. 


and holding 


Prevention of boiler explosions, 


Fastenings for wearing apparel. 


Tesselated, encaustic, &c., tiles, 


Lamps. 


Bedsteads and spring mattresses, &c. 


Voltaic batteries, 
Combustible compound. 


Dyuamo-electric machines, 
| Artificial stones, &c. 
Gas producers and furnaces. 


Belt fasteners, 


Combined envelope and note-paper. 


Furnaces. 
Substitute for coffee, 


Prevention of collisions at sea. 


| Hearing and speaking apparatus. 


Pirn and spool winding machines, 


Lubricators. 


Integrating anemometer. 
Tilting apparatus for barrels. 


| Oven and copper furnaces, 


Telephonic apparatus, 
Boiler furnaces, 


Preparing and finishing castings. 


Propelling and guiding bicycles, &e, 


Safety lamps. 


Multiple cylinder engines, 


Electric meters. 


Preparing cotton seed. 
Surgical fibrous pads. 


Supplying, flushing, «c., appliances, 


(Complete specification), 


Drying grain, seed, &c. 
Ploughs, &c. 


Breechloading small-arms. 


| Driving reins. 


Printing machinery. 


Manufacture of ordnance, 


Combing wool, &c. 


Producing “‘ popped corn.” 


| Taking and plotting levels. 
| Portable rivetting machines. 


Wixdow sashes, 


Taps or cocks. 


| Tools for etching upon glass, &c. 


Electric switch. 


Bulbs for incandescent lamps. 


Railway chairs. 


File-cutting machines. 
Ink-su 
, Groov 
| 
| Collecting and removing dust from} 
(Complete specijication). — | 


tyres for wheels. 


alr. 


plying penholders. 











| 
| Nos, 
NAMES, &c. | 
2d || oF aPPLicants, | ABBREVIATED TITLES, &. 
Feb. 9 
705 Vaene. Pendleton, Cooking ranges, 
ne. | 
706 «iL me, Man- Manufacture of colouring matters, 
chest 
707 a" a peat, Man- | Cutter box for spiculating spills. 
708 | G. ‘ 7 London, Steering gear. 
709 G.B —. London. | Garden labels, 
710 F. G. Stoney and | Railway sleepers. 
, e Rapier, Lon- 
711 | J. Holden, J. Burnley, | Machinery for combing wool. 
& oy Fawell, Brad- 
712 a. Ermen, Holcombe, | Fireplaces, &c. 
Devon. 
713 | J.T. Foot, London. | Hose reels, 
714 . a low, | Warming houses. 
| 380X. | 
715 | L. Mond, Northwich. | Manufacture of soda, 
716 | L. Mond, Northwich. | Manufacture of soda, 
717 | J. Bowman, Huntly, | Lamps for ships’ binnacles, 
Aberdeen. 
718 | Von Nawrocki. Sako- | Crystallised sugar, 
viez & Rosenbluin, 
719 | K. W. Hedges, London. | Electric safety plugs. 
720 | Hughes. Sandmann.}| Oxidising alcohols, &c, 
721 A. Monchablon, Paris. | Felting wool. 
722 | J. 8. Davison, Sunder- | Stoppers. 
and. | 
723 | W. and W. Meeds, and) Roundabouts. 
T. Blinkhorn, Bos- 
| _ ton, Line. 
724 | W. Gardner, London. Cartridges, 
725 | T. = Bladoa, Birming- Bicycle lamps. 
726 | F. vine, London. Furnace bars and clinker-slicing 
727 i Scott, Birming- | Breechloading small arms. 
(m, 
728 lees. Carlason, Hand rakes. 
729 , J. Pitt and J. Worm- | Fastenings for gloves, &c. 
“aa Birmingham. 
730 J.H. Selwyn, and R. | Gas or oil furnaces. 
Walker, London. 
731 | Johnson. Kokosinski | Preparing malt for brewing, &c. 
and Bernet, | 
732  W. G. Strype, Wick- | Treatment of mineral phosphates, 
low, Ireland. 
733 | R.R. Gubbins, Surrey. | Wheels for railway carriages, &2. 
734 , Beck. Laure, Unhairing skins. 
735 | Beck. Laure. Rinsing wool. 
736 | M. Mutter, Stockport. | Transparent block ice, 
737 | C. = A. Wright, Lon- | Metallic solutions. 
on. } 
, A A. Strauss, London. Smoking pipes. 
eb. 
739 t Simpson, Liverpool. | Treatment of alkali waste. 
740 | I. Tomis, Eccleshill, | Jacquard machines, 
and M. Priestley, 
Wibsey, Yorks. | 
741 | J. Baier & J. Werner, | Patterns for cutting out. 
London. | 
742 | Imray. Schweizer. | Compressing air by explosions. (Com- 
| plete specification), 
743 Edwards. Rowsselon, | Polishing satin surfaces, 
744 «T. Suffield, London. Hydrants. 
745 | H. Scott, Liverpool. | Points for tramways. 
7316 TT. R. Hutton, Disley, | Railway sleeping berths. 
and A. Gartside. | 
Manchester, | 
747 | A. Adair and W.Tom- | Treating iron ores, &c, 
linson,Seaton Carew, 
Durham. | 
748 | Johnson. Neuhaus, | Bichromates of potash, &c. 
| Neuhaus, & Neu- 
Feb.12 haus. | 
749 | R. Walker, London. | Roasting meat. 
750 | T. Griffiths, Oxton, | White pigment. 
Chester. 
751 | J. Hickisson and H. | Coloured marking inks. 
= Langbeck, Lon- 
752 | J. , ae and H. | Coloured marking inks, &c. 
ry. Langbeck, Lon- 
753 Johnson. Westing- | Sawing, polishing, &c., stone. 
house 
754 | W. H. Bailey, London. | Open- -headed carriages. 
799 | Fish. Taylor. | Preparing cotton seed. 
756 | A. Noble, Newcastle- | Gun carriages. 
: upon-Tyne, _ : 
757 | Pieper. Nagel, | Reducing grain. 
| raemp, & Linnen- 
| bridge. 
738 | | J. G. Sowerby, Gates- | Pressing glass. 
i head-on-Tyn: 
759 | J. | mene Strabane, Washing machines, 
760 | J. oi Smith, West | Velocipedes. 
761 | G. Bante, Notting- | Manufacture of lace. 
| am. 
762 | A. Codd, London. Water waste and flushing cistern. 
763 -| in. Frémy and | Textile vegetable fibres. 
| Trbain, 
763 | G. Bowron and W. | Carbon filaments. 
_ | _ Hibbert, London. 
765 | Roydx. Ross. Purifying gum copal, &c. 
766 | A. Perkins, London. Apparatus for burning gas. 
ba Engel. Berlien. Attaching corkscrews to tottles, 
L. W. Broadwell, Paris.| Fastening of armour-plates. 
163 a De Schwa- | Match-boxes 
7 W. 4 Wilson, Aber- | Trawling nets. 
71 | Lak “Harvey 7 Screw | Manufacture of screw 
772 | G. a London. | Sounding bells. 
773 | Lake, Montérichard., Manufacture of bread. 


ABBREVIATED TITLES, &c. 











Nos. | _-NAMES, &c., 
Dates.| OF APPLICANTS 
Feb.12 
Tit W. and & Ay Brace- 
| well, A. Pilk- 
| a * sarnolds- | 
wick, Yorks. 
775 | Johnson, La Com- 
pagnie du Chaugage 
Industriel, 
776 TT. Whitaker, Hors- 
forth, Yorks, 
777 Lake. Rounds and 
Noye. 
778 C. Jack, London. 


GRANTS OF PROVISIONAL PROTECTION FOR SIX ¥ MONTHS 
For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents. 


"spinning and doubling cotton, &c. 


| coneunning smoke in furnaces. 


Grinding corn, 
Brushes. 


Self-acting excavators. 


&e, 


1.—Announced February 9. 





No. 



































Name. No Name. No. Name. 
1882 1883 1883 
6004 Emmensand] 265 Sharp. 327 | Johnson 
Barnes. 266 Williamson. (Galland & 
|} 6010 Brydges 263 Ralston. Chaunier). 
} (Klauke). 269 «Haley. 328 | Sax. 
6044 Tweedale. 270 Hoster. 329 | Boolton. 
6210 Brydges 271 Appleton 330 | Dowson. 
(Lexow). (Baldwin). | 331 | Darling. 
6241 Clark 272 Von Naw- 332 | Young. 
(Der vauz- rocki(Swie- | 333 | Alexander 
Lbled and cianowski). (Cheswright) 
Schoen- 273 | Sceats. 334 | Brockelbank. 
1883 berg). 274 | Wilkins. 335 | Walker and 
28 Rowan. 275 | Muirhead. Bennett. 
220 | Davis, Jones,]| 277  Clarksonand} 336 | Blakey. 
and Gird- Ross. 337 Haddan 
wood. 281 Lake (Schmaltz 
221 | Nicoll. (American & Loewig*. 
222 Lloyd Wise Automatic} 338 Hebler. 
(Mariotte, Organ Co.)| 339 | Graham. 
Mariotte, 232 Ward. 340 Brandon 
and Bofy). | 283 | Morris. (Franzen). 
223 Watkinson. 284 Fryer and 341 | Trier. 
224  Bebro. Alliott. 342 | Attock. 
225 Haddan 286 Johnson 343 | Tweedale, 
(Cross). = aay Barnes, & 
229 Von Naw- 287 Riley. 
rocki (Otto). "(pe Kabath) 344 | Tweedale & 
227 | Von Roden. 288 ke Hitchon. 
223  Farquhar- (De Kabath).j 347 | Bussey. 
son. 290 | Sprague. 348 | Courtenay. 
229 Vaughan 291  Leprince. 350 | Piercy. 
(Werndl). 292 Rowell. 351 | Croft and 
231 | Wilson and | 293 Rowell. Lomax. 
Hinds. 294 Donaldson. 352 | Hart. 
232 Urquhart. 295 | Glover and 353 | Hart. 

233 © Trotter. James. 354 | Robertson & 
| 234 | Hudson. 297 | Macaulay- Holtman. 
236 | Dempster & Cruikshank] 355 | Boehm 

Drake. (Raymond & (Blancke). 
237 | Lake Shepherd). | 356 | Cumberland. 
(French & | 292 Von Naw- 357 | Lake 
Bullivant). rocki (Von (Boissier). 
233 «Lake Voneky, 359 | Baker. 
(Bennor). Suter, and] 360 | Smith. 
240 | Stone. Lehmann),| 361 | Lake(Boissier) 
241 | Emmens. 300 Williams. 362 | Overbeck 
243 | Lake 301 , Dastot, (Niewerth). 
(Skene and} 302 Newton 363 | Southwell & 
Kuhinaier), (Puvrez). Dawson. 
244 | Wright. 303 | Adams. — 365 | Hopwood. 
245 | Barry. 304 Mackenzie 366 | Watson. 
246 | Pielsticker. 303 | Walker 367 | Haddan 
243 | Lister. (Tisdale). . ernau & 
249 Brook. 309 Hart. 0.) 
250 , Haddan 310 | Lake 368 Miles 
(Nussbeck). _(Joujray).| 369 | Grimston & 
251 | Haddan 311. Van der | _ Bower. 
i| | (Dujour et Weyde. 370 | Cleminson. 
|} | Bianchi). 312 Raggett. 371 | Swonnikoff, 
‘| 959 | Haddan 313 | Taylor. 72 | Hovenden. 
(Malline- 314 Tonge ane 373 | Palmer. 
| | krodt). Westley. 374 | Richardson, 
| 953 | Rudd. 315 Tomlinson. 375 | McLaren. 
|} 954 | Frank. 316 | Relph 377 | Cooper. 
| 955 | Attree. (Olinsted). 378 | Lake (Stites, 
| 256 | Woods 317 Haddan : Steel, Aus- 
HI (Chapman). (Boettcher). | tin, Van- 
257 | Alexander 318 Haddan note, Don- 
} (Casamajor). (Schindler). nelly, and 
| 959 | Lake(Cantin)}| 319 Haddan Mace). 
I 250 | Justice (Ulbricht £] 379 | Lloyd Wise 
HI (Birch). Hortig). | (La Société 
|| 262 | Lake 320 Harlow. Anonyme 
| (Cogswell). | 321 | Mori. des anciens 
| 263 | Lake(White).| 324 Howard, Etablisse- 
|| 9264 | Clarke 326 Linford and ments Cail 
| (Barse). Cooke. et Ferron), 
] Il.—Announced February 13. 
| | 
| No. Name. No. Name. No. | Name 
| ———ee 
| 1882 1883 1883 
| 6121 | Lake (Pike). 15 | Boult (Roy). 95 | Lee. 
188 45 | Andrew. 185 | Craddock. 
9 Swain. 
| 





COMPLETE SPECIFICATIONS. 


Applications tor Patents. 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


For Particulars see Corresponding Numbers in Lists of 








No. | 


1 ' Dean. 


Naine. 


No. 


Name. | No. Name. 








i 1883 | 
jj} 612 | Halkyard. 











1883 1883 , 
684 , Stidder. 704 | Lake (Prinz). 
























164 


NOTICES TO PROCEED. 
1,—Time for entering Opposition expires Friday, 
March 2, 1883. 




































































} 
No. Name. No Name. N 0.) Name. 
1882 1882 1882 | 
4693 | Sang. 4776 | Casson. 6050 | Cowper and 
4694 Edwards, 4787 | Johnson Cowper. 
| St.George, (Lufbery). | 6083 | Milne and 
| _& Phillips. [4808 | Vaux. Miller. 
4695 | Edwardsand | 4809 | Tatham and | 6214 | Watson. 
| _ St. George. Hollings. | 1883 
4715 | Bateman. 4813 | Sugy. 16 Edmondson. 
4722 | Brewer 4880 | Clark 59 Shillito, 
| (La Com- (Parker). 96 Weldon 
pagnie 4892 Joseph. (Lunge). 
| Générale? | 4899 Nordenfelt. 130) Odling 
des Fibres | 4900 | Nordenfelt. 159 =Dunnachie. 
Cosmos). 4979  Murland, 161 Thorn. 
727 | Barlow Murland, 182 | Toope. 
(Henry). and Mont- 205 May. 
4733 , Bee gomery. 219 Fuller. 
(Violette € ] 4981 Key. 233 Trotter. 
Buisine). 4999 Pellegrin. 237, Lake 
4734. Brown. 5077 = Reddie (French & 
4742 | Edwards. (Needham). Bullivant). 
4744. Bond and ]5123 Morris. 243 Lake (Skene). 
Whiteley. [5158 Andrews 281 Lake (The 
4753 Davis. 5782. Watson. American 
4756 | Khotinsky. 5862 Klug. Automatic 
4760 | Jones, 5909 «=Boult (Le- Organ Co.) 
4762 | Trotter bacy). d64 Lake 
| (Lindberg). | 5979 Mowat. (Marnefge). 
4763 | Mosley. 6038 . Pitt. 621. Dean. ~ 
4766 Bentley and 
Baker. 
Il.—Time for entering Opposition expires Tuesday, 
Mareh ¢, 18. 
No. Name. No. Name. No. Name. 
1882 1882 1882 | 
4777 | Tatham. 4901 , Willansand | 6139 | Brooks and 
4794 | Edwards Robinson. Tweedale, 
(Chevallot).j 4914 Seel. 6145 | Bauermeister 
4800 | Wightman. 4931 De Neef and | 1883 
4805 | Swann. Desfosses. 51 Milbourne. 
4815 | Perkin and 4961 Kaye. 120 | Joel. 
Scott. 4969 Allan. 154 Andrews. 
4823 | Smith 4980 McRuer. 1s3__ Lorrain. 
(Scott). 5001 Anders. 210 | Moreton. 
4826 | Chapelain. 5018 Hall. 217 | Sellon. 
4827 | Kennard. 5030 Bonneville 221 | Nicoll. 
4844 Dobson. (Gardair & 7 | Von Roden. 
4845 | Oliphant and Gladysz). 229 | Vaughan 
Burr. 5071 Lake (May). (Werndl). 
4355 | Pitt 5124 Reddie (Mas- Hopwood. 
(Bradley). seron). Hovenden. 
4859 Von Naw- 5159 Wetter Lake (The 
rocki (Horniy). Huston 
(Schmetzerf 5220 | Cockburn. Ship's Berth 
4864 | Smith. 5301 | Hodgetts. Co.) 
4367 | Greenwood &} 5423 | Pepper. 704 | Lake (Prinz). 
Hoyle. 5908 | Barr. : 
PATENTS SEALED. 
I.—Sealed February 9. 
No. Name. No. Name. No. Name. 
882 1882 
2728 «Cockburn. Desfoss¢s, 4043 Williams. 
3805 Wood,Wood, Brown. 4044 Theiler and 
and Wood. 8 Barrett. Theiler, 
3806 Carlton. 3836 Brown. 4073 Barnes. 
3829 Wilson and | 3907 Barnsdale. 4089 Anson. 
Johnson. 3921 . Fisher. 4291 Shedlock. 
3830 Riddell, 3928 = Jones. 4356 Nash. 
3837 =©6Boult 3936 Brierley 4538 Symons. 
(Gontier). (Kindler). | 4966 McLaren, 
3338 Boult 3960 Brophy. McLaren, & 
(Bouquet). | 4000 | Kein. Morris. 
3843 Carling. 4006  Stassen. 5039 Baillie- 
3350 Boult(Dauchéj] 4017 Haddan Hamilton. 
& Deniaud). (Virneisel).4 5188 Ashbury, 
3851 Murray. 4031 Lake Sumner, 
3860 Walsh (Walsh). Lees, and 
(Kayser). | 4041 Lord. Sanderson. 
3866 Edge. 5554 Lowe. 
11.—Sealed February 12. 
No. Name. No. Name. No. Name. 
1882 1882 1882 
3428 Baker and | 3943 Baynes 4669 Clark (Her- 
Wilson. (Mel ntosh). rier). 
3890 Gubbins. 3948 Catlow. 5005 Smith (Halli- 
3900 . Henry. 3983 Waddington, die). 
3901 Nadal. Longboctom,} 5089 Watkins. 
3914. Armington. & Ashworth.] 5168 Wilding 
3915 Kennedy. 3994 Hedley. (Stollwerck 
3916 | Smith,Smith,! 4096 Lake (T¢éter- Bros.) 
and Smith. ger). 5472 Hawksworth. 
3924. Mobbs and 4128 Toy and 5565 Barff and 
Moore. Stephens. Wire. 
3925 Williams. 4290 Stuart. 5689 Roberts. 
39: Neuray. 4416 Clark (Popy).{ 5874 Young and 
3934 McGregor. 4473 Clarke. Furniss. 
3940 Bywater and 6085 . Lake (Tyler). 
Bedford. i 











Feb. 3, 1888. Nos. 3693, 3694, 3700, 3703, 3706, 3708, 


FINAL SPECIFICATIONS FILED. 


2-19 « 
3713, 37 


3736, 3737, 3740, 3745, 3749, 376 


5, 37 


7 oF 
ili, oF 


18, 


all of the year 1882. 


3400, 3727, 3728, 3730, 3733, 3735, 
3742, 37 


44, 37 


7 or 
7, 3750, 


3710, 3712, 
3726, 3734, 


, 3969, 4240, 


3719, 3722, 


3738, 3739, 
3751, 3752, 3753, 3754, 


8755, 3756 3757, 3784, 3808, 3839, all of the 


year 1882. 
40, 3763, 3790, 3844, 3972, all of the year 


1882, 
3758, 3759, 3771, 


773, 35 


all of th 





yA 


e year 1882, 





Omen Anes ane - 
PII, Ohidy 3778, 375 


5, 8870, 





ENGINEERING. 


FINAL SPECIFICATIONS FILED—continued, 


Feb. 8, 1883 3764, 3768, 3769, 8770, 3772, 3774, 3776, 3785, 
3787, 3799, 8848, 3849, 3858, 4850, all of the 

year 1882. 
oO op 2728, 3779, 3780, 3782, 3788, 3792, 3793, 3794, 


3798, 3800, 3801, 8802, 3803, 3804, 3805, 3806, 
3807, 3817, 3819, 3820, 3827, 3829, 3917, 4518, 
all of the vear 1882. 


PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non- Payment of the Third Year's Stamp Duty of 50l. 

















| 



































No. Name. No. Name. No. Name, 
1880 1880 | 1880 
370 Haddan 403 > Lake 448 Lake 
(Dugus), (Wenstrom (Feldbausch) 
373 Main, Main, 405 | Leckie. $49 Clayton 
and Dick. 410 Lake 450 Thompson 
379 Lake | (Baudinot). (Marechal). 
(Janssen). 411 | Woodward. 452 Henderson | 
381 Abe 412) Pearson. (Puech), 
(Wellner) 41s | Bure. 453 Henderson } 
383 Clark 420°) Knuth, (Puech). | 
(Russell). 422 | Lyon. 457 Mewburn | 
3384 ‘Fisher. 425 Powell and (Brouarde!) | 
385 = Scott. Granger. 458 Lake 
3387s Lotz 427 Simmons. (Tichenor). 
(Schirarz 420 | Johnson 459 Shaw. | 
and Co.) (Stubblebine 461 Hiscocks. 
392. Gresham. 430 | Clark 462 Clark 
395 Haddan (Morton). (Jouvet). 
(Marqua). 432 Brouardel. 463 Budenberz 
396 Kesseler 433. Andrade (Budenbery). 
(Zevyen). (Hibbard). 466 Lowry. 
398 Riley and 437 Williams, 407 Lake 
Taylor. 438 Leech, Leech, (Clark and 
399 =Craven and and Hard- Clark). 
Crabtree. man. 473° Newton 
400) Ingram. 440 Silveston. (Dehne). 
401 Hunt. 447, Tschirner. 474 Butcher. 
476) Gillett. 
II,.—Through Non- Payment of the Seventh Year's Stamp 
Duty of 1001. 
No. Name. No. Name. No. Name. 
1876 | 1876 1876 
348 | Lake 386 Clark. 411 Gamgee. 
(Brot). 390 Hughes. 416 Cliff and 
349 | Penn. 304 De Zuccato. Cliff. 
354 | Mills 404 Mulliner. 427 Conquest 
(Haughian).} 403 De Pass (Hoe and 
370) Baur. (Converse), Tucker). 
379 | Baur. 409 Midgley. 437 Groves. | 
3385 . Lake | 
(Sloan). 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR’S STAMP 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 






































No. Name. No. Name. | Name. 
1880 1880 
525 = Jones 593 ces, 654 Brogden and 
(Williams).| 709 Clark Casper. 
542. Ashworth & (Comte de 736, Kesseler 
Ashworth. Chastenet (Westerimayer) 
567 = Notcutt and ‘ d Esterve). 53 Wigner. 
Scopes. 739 ~~ Imray i | Lake (Bixxel/) 
609 Sachs. ne (Chapin). S78 Edison. 
650 Wirth (Von | ‘94 Thomas. 590 Lister and 
Schenk d] 336 Clark Gispert. 
Von Schenk) (Sumner d 602. Edison. 
672 Lake Fisher). 656 Lindsay. | 
(Hanson). 837 Solvay. 692 Forbes. | 
703 Johnson 838 Solvay. 697 Hocking. 
(Saralle). 849) Solvay. 596. Childs 
521 Hulett. 840 Solvay. (Schaefer). 
921 Meacher. 591 ~=Pocock. 598 | Sinith. 
35 Beaumont. 594 Hopkinson. 606 | Appleton. 
583 Siemens 601 Adams. 611 | Chesterman. | 
(Siemens). | 627 , Palm H 
(Kohlrausch). | 
PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. | 
No. Name, No. Name. No. | Name. 
1876 1876 1876 
501 Hamer, Met- | 657 | Miller and 519) Free(Priuvost 
ealf, and | Robb. Volant et 
Davies. 1158 : Lloyd, Faulk- Fils). 
682 Samuelson & | ner, Lloyd,]| 587 . Patterson. 
Manwaring. |} and Lloyd.[ 550 Fryer. 
1146 Clark (Holt). 


NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER | 
AND MEMORANDUM OF ALTERATION. 

R. L. Howard, Luton, Bedford. No. 926 of 1889. Machinery 
for introducing aérated waters into bottles, &c. R. L. Howard H 
has applied for leave to file a disclaimer and memorandum of 
alteration of certain parts of the specification of said letters patent ; 
any person intending to oppose such application must leave parti- | 
culars of their objections at the office of the Solicitor-General, 
Room No. 549, Royal Courts of Justice, London, within twenty- 
one days from the date of the London Gazette in which the notice 
is published. 
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SPECIFICATIONS PUBLISHED DURING 


ABSTRACTS OF 
THE WEEK ENDING FEBRUARY 10, 1883. 
Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 


is stated in each case after the price ; where none are mentioned 
the Specisication is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 
Lack. 


1878. 
1678. Manufacture of Ice, &c.: F. Windhausen, 
Berlin. [4d.)—Referring to the claims ‘‘ Vapour’ is substituted for 








| and menorandun of alteration, 


of 


{ bered upwards in order from 1. 


| the 








‘ ituted 
In claim 2 the word ‘employment’ js 


for ‘cylindrical air.” 
omitted and ‘‘ employed” inserted after ‘‘ condenser.” In claim 
3 “pump piston” is substituted for ‘ pistons” and “ internal” for 
“air” and “to be” is omitted. In the fourth claim ‘ method and” 
|} isomitted. In the fifth claim ‘‘ stutting-box of” is substituted for 
‘refrigerating chambers and” and “substantially” is omitted, 
(Memorandum and disclaimer of alteration. January 6, 1883), 
1880, 

2010. Refrigerating Machines: C. Pieper, Berlin. 
(F. Windhausen, Berlin). [4d.)—The original third and fourth 
claims are disclaimed. These claims are essentially ‘The combi 
nation with a refrigerator provided with a reservoir, pipes, cock 
and float, and working together with an air pump, of an absorber 
containing sulphuric acid, and of a concentrating apparatus heated 
by steam pipes and connected with an air pump.” (Disclaimer 
and memorandum of alteration, January 6, 1833), 


3548. Machinery for Trimming or Dressing Wooden 
| Packing Boxes, &c. : R. Lake, London. (/'. Miers 
New York). (4d.]—The first claim now stands, ‘* In a machine for 
trimming or dressing the edges of wooden boxes or cases, th 
combination of the endless feed-belt or pusher, the adjustable 
| cutter, the adjustable guide-gauge, the self-adjusting or yielding 
| cutter, and the clipper spring or springs (or of any of these parts), 
and mechanism for actuating the same, all substantially as for the 
purpose specified ;” the words in brackets being now omitted. 
The original second and fourth claims are disclaimed. (Disclaiiies 
January &, 1833). 





1882. 
1989. Machinery for Making Barrels: H. J. 
Haddan, London. (WW. Stewart, Ontario, Canada). (2d. 


By an arrangement of levers the body of the barrel is grasped, the 
staves pressed into a circular form and recessed and chamfered to 
receive the ends of the barrel. (April 27, Issz). 

2422. Indicating the Length of Cloth or other 
Fabrics in Rolls, &c,: John Darling, Glasgow, and 
James Darling, Shotts. (2d.)—A paper or cloth measuring 
tape is wound up with the web of cloth. (May 22, 1882). 


2572. Corsets: G. Wrencher,London. ([2:/.) Consists 
in inserting strips of elastic material in the back of the corset, 


and thereby dispensing with the use of eyelets and laces. (Prv- 
rivional protection not allowed. May 31, 1882). 
2610. Corsets: W. H. Taylor, London, (:)/.! 


Extensible or elastic gores or pieces are inserted in each half of the 
corset. (Provisional protection not allowed. June 2, 1882). 


2687. Ladies’ Undereieming: E. Clark, London. 
{2d.]—Arm straps button on both back 
June $, 1882). 


and front of the garment, 
(Provisional protection not allowed. 

2745.* Machinery for the Manufacture of Artificial 
Flowers, &c.: K. Klein, London: ((. Bittner, 
Munich). (2d.)—Consists of apparatus for covering wire with silk 
or thread and attaching sprigs or tufts. (June 10, 1852). 

2766. Coffins: S., J.. and R, Turner, Rochdale 
(2d.]—An inner coftin is made of asbestos cloth. (Provisional pro 
tection not allowed. June 18, 1882). 


2823. Generating and Storing Electric Energy: C. 
Wespthal, Berlin. (*/. 21 Fiys.)—-Consists in producing 


| & constant current of electricity by means of water gas or gene- 
| rator yasand oxygen or atmospheric air or other suitable yases. 





The figures represent an apparatus for generating the yas, 
which is provided with mechanism by which the quantity 
of gas generated ina given time can be regulated, Gas is ad- 


mitted from the holder K through a channel and apertures into 
the combustion chamber, The air enters through cock /@ into 
the section 1 where it is highly heated, through the pipes A and B, 
through sceetion and nozzle b, where it meets the yas current. 
The products of combustion pass around the fire bridge and thence 
through the clay pipes D, F, and H in the direction of the arrows 
and to the chimney. The hydro-carbon vapours formed from the 
highly heated coal around these pipes are carried out along the 
channels E. Atthe same time steam from the reservoir J is con- 


ducted into section 3 and during its passage, through a serpen- 
flue of the 
decomposition, 


the 
three 


16 
pass-s 


is superheated to 
through the 


bridge, 
then 


fire 
it 


tine point 


super: 








posed chambers ¢, and through the incandescent coal forming 
with the coal carbonic oxide and hydrogen. The combustion 
chamber and the sections 1 and 3 are divided into separate com- 
partments by vertical partitions. These sections are num- 
The ashes fall down over the 
channels and pipes, ontoone side of the bucket wheel Z, and 
turn it in one direction by their weight, the speed at which it turns 
being controlled by an escapement and a pendulum, the length 
of which is dependent on the position of the steam valve; the 


sectional area of the steam, air, and gas valves depends upon 


number of escillations, The gases from the reservoir are 
caught by metallic plates provided with cells, and _ rivetted 
toan endless leaden strip placed at the back of a broad band 
which passes over pulleys in the top (where the plates receive the 


| gases from a hood) and bottom of the chamber which contains the 


liquid. Or the gases are made to rise along slightly inclined or 
helically arranged channels immersed in water and provided with 
openings turned downward or through suitable channels and 
along suitable porous surfaces through and down which the liquid 
trickles. Or the gases are pressed through diaphragms composed 
of a porous conducting material or lined witha conductor. Or the 
gases are caused to flow out of fine openings under water, and the 
bubbles caused to rise along metallic platesinclined te the vertical. 
Or the gases are conducted thorough porous pipes or chambers 
filled with granulated conducting materials. Or the gases 
absorbed by suitable liquids are conducted along the electrodes. 
The escaping gases from these various methods are collected and 
utilised. (June 15, 1882). 

2824, Substitute for Coffee: H. J. Haddan, Lon- 

on, (E. A. Grote, Freudenbergh, Germany). [2d.]—Consists 
of roasted and ground rye paste or bread with roasted and ground 
rye, caramel, and bicarbonate of soda. (Provisional protection 
not allowed. June 15, 1882). 


2919. Form, Construction, and Arrangements of 
Cable Traction Tramways, &c.: J. Wright, London. 
(C.F. Findlay, Chicago, U.S.A.) (Sd. 26 Figs,J—A tunnel is 
formed between the tramway rails, in which is carried a traction 
rope (over suitable pulleys) for propelling the cars.. The frame- 
work supporting the rails forms alsoa central guide by méans of a 








Fes. 16, 1883. ] 
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slot or longitudinal opening, in which fits a guide bar. The rope is 
connected to or disconnected from the car by means of suitable 
clutch apparatus actuated by the conductor. The rails are flat on 
the track. (June 20, 1882). 

2939. Valve and Plunger or Piston Cocks for 
Regulating the Transmission of Fluids through 
them, &c.: T. S. Truss, London. (8d. 9 Figs.)—The 
illustration is a longitudinal view partly in section of the valve, D 


being the inlet, E the outlet, and @ the discharge valve connected 
tothe piston b by the spindle ¢ that passes through the fluid 





spreading plate d and the cap G, and is fitted with a friction 
roller e, a second roller f being fixed in the casing G. The open- 
ing bar g is provided with a double wedge A working between 
these rollers, and is actuated by raising the lever j, thus opening 
the valve. The pressure on the piston b (which is of greater area 
than the valve) overcomes the pressure on the valve a, and closes 
it in a given time, dependent on the ‘pressure and their difference 
of area, Several modifications are described and illustrated. 
(June 21, 1882), 

2948. Valves and Packing: W. R. Lake, London. 
(F. F. Raymond, Newton, Mass., U.S.A.) (6d. 17 Figs.J—An 
elastic packing is composed of finely pulverised refractory earthy 
or stony material intimately mingled with, and held together by, 
india-rubber or gutta-percha, or a mixture of these substances, 
prepared for vulcanising, and then vulcanised. (June 21, 1582). 


2956. Lyre x | for Separating and Collecting 
Dust from Air: J. F. Stewart, London. (A. H. Kirke and 
W. J. Fender, Minneapolis, U.S.A.) (10d. 5 Figs.J—A series of 
tigatly stretched permeable bags arranged with their open 
mouths presented downwards for the entrance of dust-laden air, 
have their mouths consecutively closed by a travelling box, while 
at the same time they are subjected to the beating action of rods 
which cause the dust collected on their inner surfaces to fall into 
the travelling box. (June 21, 1882). 


2973, Ventilators for Buildings, Ships, &c.: R. 
Boyle, London. [(d. 20 Figs.)}—A V-shaped inner deflecting 
plate is arranged ina central position with its angle presented 
outwards, and plates which curve inwards and are then curved 
outwards and extend for a considerable distance opposite the 
respective sides of the Y plate are arranged on both sides thereof. 
A protecting plate may be arranged at a short distance beyond 
the outer angle of the Y plate. Several other arrangements of 
ventilators are described and illustrated, and we must refer our 
readers to preceding frequent publications in this name in another 
part of our journal. (June 22, 1882). 


2985. Thrashing Machines: E. Foden, Sandback, 
Cheshire, (6d. 3 Fiys.)—Fig. 1 isa side, and Fig. 2 an end eleva- 
tion, both views being partly in section. The grain, chaff, &c., after 
pone through the scourer P, fall through the finishing exhaust 

ox B, which has air openings A A and an enlargement at B!, and 
there meet with the draught of air proceeding to the exhaust fan 
F, the light grain, &c., being carried along through the passage C 


Fig. 2. 
































arranged inside the framing into the light corn pockets D, where 
the pressure is reduced owing to the increased area ; the light 
corn, short straws, &c., drop down and are emptied at L L, the 
grain descending to the ordinary separator R. The chaff, &c., 
passes through the pipe E, exhaust fan F, to the chaff bags G. 

he mouth of the delivery to the exhaust box is divided by ribs J. 
A regulating sliding face is applied to the face of the scourer P to 
vary the scouring action. (June 23, 1882). 

2987. Steam Engines: R. Duncan, Glasgow. [tid. 

Figs.]—The illustration shows the invention applied to a com- 
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pound engine having the high and low-pressure cylinders in line 
and known asa ‘‘tandem” engine. The engine valve L recipro- 
cates within a cylindrical passage and is operated from an eccentric 
on the crankshaft. The cock K is divided into three portions, as 
shown. The steam entering at N passes through successively, one 
of the outer portions of the cock K, the passage m, the valve space 
1, and port a (the valve L being then in the required position) to 
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the high-pressure cylinder. It exhausts through the valve space 
l2 and passage ml, round the casing, through the middle portion 
of the cock K, passage m3, valve space J3, port al, to the low- 
pressure cylinder. Thence it d pve out by port al, valve space /2 
(it being then in the required position), passage m2, round the 
casing to k6, through the other outer portion of the cock K, and 
tothe condenser. By turning the cock K half round by the lever 
H the engine will be reversed. Modifications adapted to be used 
with other engines are described and illustrated. (June 23, 1882). 


2988. Harness: W. Powell, Merthyr Tydvil, Gla- 
morgan. (6d. 10 Figs,|—Consists, firstly, in connecting the 
bridle rein with the chin stay and neck strap, also in making the 
1883) tug in the form of two loops one within the other. (June 23, 


2990. Machinery for Generating, Controlling, and 
Utilising Electric Currents: J. H. Johnson, London. 
{La Compagnie Electrique, Paris). (6d. 6 Figs.|—Figs. 1 and 2 
are respectively end elevation and horizontal section of an electric 
generator. The electro-magnets A are provided with symmetrically 
arranged multiple polar armatures and completely surround the 
apparatus. A Gramme ring B is carried by two external cross 
bars C. The machines are supported so as to be capable of 
oscillating. Figs. 3 and 4 are respectively vertical and horizontal 
sections of an electric motor to be employed in combination with 
the generator. The magnets A! are attached to the frame D and 
are provided with large polar armatures E. The shaft G is sup- 
ported in the frame D and also rests upon a brass bearing H con- 
nected to the polar armatures. The Gramme ring B is arranged 


externally, its collector or commutator brushes are readily 
accessible. The brush holders of the motor and generator con- 


"ict 1s 


























sist of a flexible blade a (Fig. 1) carrying a socket b for the recep- 
tion of the brushes b!, and are fixed to an oscillating block c. The 
pressure exerted by the brushes is regulated by screwse f. The 
coils are preferably covered with hempen cord. The cores and 
pole-pieces of the electro-magnets of the generator are formed of 
soft iron or steel, or cobalt, &c., while those of the motor are 
formed of cast-iron or hard steel, &c., soas to retain a considerable 
coercitive force and prevent the motor from ‘running away,” 
Fig. 5 illustrates an apparatus for regulating by hand the speed 
of the motor. The current enters at a, passes to the central pin, 
along arm m, to one of the contact pieces b, c, d, &c., through 
the whole or a portion or none of the resistances to x and to the 
motor. The contact piece N, insulated from the arm /, connects 
the two plates y and z, which is used in case of a second motor 
being worked from the same generator. Fig. 6 illustrates an 
automatic arrangement. If the speed of the motor increases, the 
intensity of the current decreases (on account of the difference in 
the coercitive force of the cores of the generator and motor), and 
the spring R overcomes the action of the solenoid M, and intro- 
duces a proportionate resistance by means of a number of rods S of 
different lengths suspended over and capable of dipping into the 
mercury troughs T, or vice versd. (June 23, 1882). 
2992, Apgenstee for Regulating the 
Electric c Lamps, &c.: W. R. Lake, London. 
(J. M. A. Gerard-Lescuyer, Paris). (8d. 6 Figs.|— Relates 
principally to a clamping device for regulating the position of the 
upper carbon. Fig. lisa front elevation partly in section, and 
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Fig. 2 a side elevation of the lamp. The body of the lamp is formed 
of a hollow tube or chamber connected by two crossbars A B 
to two rods, which are insulated from the body of the lamp, 
and carry the lower carbon. The upper carbon, whose upper end 
is provided with a “ Giffard” piston, slides with this tube, a screw 
at the top of the chamber allowing the air to enter more or less 
rapidly and proportionately retard the descent of the carbon. 
Two solenoids F and G are fixed upon the crossbar B, one portion 
(the top) of each being wound with a thick wire in the main 
circuit, and the other wound in the opposite direction with a fine 
wire arranged in a shunt circuit, the two portions being separated 
by a disc J. The two cores L connected by a cross-piece M 
slide within the accurately-bored tube, which is closed at the upper 
end, and are provided at their upper ends with cotton or leather, 


regulating the compression of the air during upward and exhaus- 
tion during downward movements of the coil. A metal disc R 
serves as a reflector, preserves the lamp from heated currents, and 
acts as an abutment for the brake. The carbon holder is pressed 
firmly against the guide pulley by the two springs V. The pieces 
N N! are each provided with a recess or curved part (shaped some- 
what thus UJ), which is slightly larger than the tube of the carbon 
holder. The pieces are connected by short links O to the crossbar 
M, and are provided with screws P Pl at the other end. As the 
crossbar M rises, the pieces N N! will grip the carbon-holder and 
will draw it upward ; when it descends, the screws P P! will come 
in contact with the disc R and release the carbon-holder from the 
grip of the pieces N NI, thus permitting it to descend. The pieces 
N NI may be straight with projecting grip pieces. In a modifica- 
tion the carbon-holder passes through the single electro-magnet 
(wound as described above), the,lower armature being attracted 
causes the separation of the carbons, the attraction on the upper 
armature causing the brake, which is supported by springs, to be 
released, or the electro-magnet may be wound entirely in a shunt 
circuit, springs (normally) retaining the brake raised and the 
carbons apart. (June 23, 1881). 


2993. opens for Preventing and Removing 
Incrustation, Alarm or 
Indicator in . 
Thompson, London. [6d. 4 Figs.|—A current of electricity 
is passed through an electro-magnet to the shell of the boiler, and 








thus to the water, and by faces E, kept clean by the rubbing action 
of the arm F actuated by the float G, toa rod C passing through 
the shell, but insulated from it. When the level of the water falls 
below E the current will no longer pass, the armature of the 
electro-magnet will drop and sound the bell K, and a card will 
drop below the plate carrying the bell and magnet. A slight 
modification of this arrangement is described and illustrated. 
(June 24, 1882). 

2997. Oil Can: G. Cornut and A. Castelin, Paris. 
(6d. 5 Figs.)—The oil is ejected in large or small regular quantities 
by the pressure of air upon the oil surface through a packed tele- 
scoping spring cap. (June 21, 1882). 

2998. Weighing Machines or Balances: C. D. 
Abel. (H. Gerike, Berlin). (8d. 7 Figs.J—A series of levers 
forming a parallel motion for supporting the scale pan have six 
articulated connexions. A heavy or light weight is used, corre- 
sponding with which is a double pointer, one hand serving for 
heavy and the other for light weights, according to the object to 
be weighed. (June 24, 1882). 

3000. Kitchen Ranges: G. Dawson and C. Butcher, 
Thorncliffe, Yorks. (6d. 5 Figs.|—Consists of a furnace door 
of box form with air passages entering at the bottom of the out- 
side, and leaving at the top of the inside, with an ashpan having 
an adjustable air regulator. (June 24, 1882). 


3010. Electric Lamps with Incandescent Conduc- 
tors, &c.: W. E. Debenham, London. [4d.)—The glass 
through which the platinum wires pass is made of a mixture of 
two glasses, one of which has it coefficient of expansion higher 
and the other lower than the platinum, and in proportions indi- 
cated by these coefficients. The conductors just inside the glass 
are made in the form of dises or extended surfaces which lie in 
contact with the glassand impart their heat to it. The thread to 
form the filament of the lamp is soaked in a solution of gluten 
dissolved in alcohol, and the joint of the filament and the con- 
ductor is covered with a carbonaceous paste, and the above- 
mentioned solution of gluten applied several times and the joint 
carbonised by heat. Two projections blown on the lamp fit into 
grooves in the socket and form a bayonet joint. The conducting 
wires are left projecting and come into contact with metailic 
spring plates or surfaces in the socket. On turning the lamp to 
complete the joint the projecting wires expose a larger surface to 
the metallic plates. These projections may be welded on to the 
glass or be on a ring fitted to the glass or they may be metallic 
and in connexion with the conductors from the lamp, &c. (June 
26, 1882). 

3017. Machines for Sorting and Cleaning Grain, 

eds, Pulse,and Spices, &c.: A. J. Boult, London. (L. 
Rappaport, Breslau, Germany). (6d. 7 Figs.|—Consists in the use of 
sieves (which are not movable, but only yielding and springy) of 
perforated sheet metal or wire, ortextile fabric, which receive vibra- 
tion by impact for the purpose of imparting to the material placed 
thereon a skipping and forward motion. (June 26, 1882). 

3018. Sheep Shears: C. Burgon, Sheffield. [6d 
9 Figs.]—The shears are made in halves to facilitate the grinding, 
cleaning, &c. (June 26, 1882). 

3020. Weighing Machines: H.E. Newton. (EF. 4A. 
Chameroy, Paris). (6d. 10 Figs.|—The sliding weights on the 
steelyard are actuated mechanically by means of bevel and rack 
gear instead of being moved by hand. (June 26, 1882). 

3023. Velocipedes: G. Moss, London. [4d.]—A rota- 
tory motion is given to the driving axle by means of a ratchet 
and pawl; the brake is formed of a friction clutch. (June 27, 
1882). 

3027, Fitting for 
Stewart, N.B. (6d. - 
fitting is used to keep the hoof moist and exclude grit. 
1882). 

3034. Receiving and Collec Excrementitious 
and other Foul and Waste lid and Liquid 
Matters in Houses, &c.: F. A. Bonnefin, London. 
(6d. 7 Figs.|}—Houses are provided with a complete system for 
the reception of human excreta both solid and liquid, also slops, 
dish washings, house sweepings, ashes, &c., and these matters 
when so collected are treated for sanitary, commercial, or indus- 
trial purposes. These matters are divided into five classes which 
are separately collected from the different “floors” of the house, 
viz., fecal matter; urine; slops, &c.; refuse; food, &c.; house 


Horseshoes; J. Vernon, Newton 
6 Figs.)—Sponge as a liquid-absorbing 
(June 27, 





sweepings, ashes, &c. (June 27, 1882). 
Dynamo-Electric Machines: W. E. Ayrton 


3036. 
and J. Perry, London. [td. 13 Figs.|—The cores of the 





166 


ENGINEERING. 














field magnets are made of a combination of steel and iron ; Figs. 1 
and 2 show an arrangement of alternate plates of steel and wrought 
iron, or they may be combined together as alternate tubes of steel 
and iron. The similar poles of the magnets may be joined by 
pieces of metal G. The coils are placed on an iron ring made in 
two pieces joined together so that the screws are flush with the 
surface of the ring. The coils are slipped on these halves, a plate 




















of wrought iron, which is cut as shown at C, Fig. 2, being placed 
between every two coils, which can thus be machine wound. In 
another method the iron ring has iron screws standing out in 
radial rows, the coils being wound by hand, the screws serving to 
keep the coils in place, increasing the magnetic force, and being 
especially useful for oblique windings, or a number of radial plates 
of iron may fit partly around the ring, the coils of wire being 
wound usually very obliquely and by hand. The joining up of 
the coils when there are four fields is illustrated in Fig. 3. The 


number of coils is obtained from the formula = —1, where N is 
the number of fields and n any integer. Suppose there to be nine 
coils, their similar ends being a, ¢, e, g, i, k, m, 0, q, and 6, d, f, 
h, j, 1, n,p, rand A, C, E, G, I, K, M, O, Q the commutator pieces ; 
a and j are joined to A, c and / to C, e and n to E, and so on, the 
currents being collected by two brushes. Fig. 4 represents the 
joining up when there are six fields. This specification contains 
several errors and omissions. June 27, 1882). 


3037. Machines for S: ging Plants: J. A. Drake 
and R. Muirhead, Majdstone. (6d. 17 Figs.)|—Liquid is 
forced from a tank carried on wheels through pipes and branches 
for distributing it in the form of a spray in an upward direction 
upon the undersides of the leaves of the plants while the machine 
or vehicle is travelling. (June 27, 1882), 

3042. Incandescent Electric Lamps: F. L. Willard, 
London. [6d. 4 Figs.|—The filaments are made from thin strips 
of ‘‘ white lines” which are carbonised by baking out of contact 
with the air, and carbon is deposited upon them by holding them 
in the naked flame of a lamp or by other suitable methods. The 
filaments are secured to the platinum wires by a cement composed 











of cannel coke dust and coal tar, the ends being thickened and the 
whole raised to a red heat. The lamp of whatever shape hasa 
small bulb or bulbs formed at its lower end and filled with 
granules of pure tin, copper, or iron, or with mercury. The 
leading wires are fused into the glass, the upper one A being 
attached to the filament at C as described, and the lower one B 
inserted into the small bulb F so as to make a good connexion 
with the metal therein. The wire attached to the lower end of 
the filament passes through the narrow neck E, which serves as a 
guide, into the bulb F and makes a connexion with the metal 
therein and is free to expand and contract without damage to 
itself» (June 28, 1882), 


3045. Apparatus for Slicing Materials into Strips: 
J. B. Whytehead, Ilkley, Yor (6d. 3 Figs.)—A cutter 
like a plane iron is fixed on a reciprocating bar, and a set of knives 
are mounted in front of its edge on a second bar which reci- 
procates along the cutter bar, and by means of a cam is made to 
alternately approach and recede from the cutter bar. (June 28, 
1882). 


3047. Telephone Receivers: W, Spence, London. 
(M. Kotyra, Paris). (6d. 13 Figs.]}—The magnets of the re- 
ceivers are composed of multiple bars separately magnetised and 
solidly bound together; the polar extremities carry the soft iron 
cores or central parts of the bobbins. (June 28, 1882). 


3054.* Apparatus for Regulating the Production 
of Electricity: J. C. Mewburn, London. (/. Riyaud, 
Paris), [2d.]—The transmission of the motion from the engine to 
the generator is effected by frictional contact of a disc, driven at a 
constant speed by the engine, against a roller keyed on the shaft 
of the generator and movable along this shaft and which ap- 
proaches the centre of the disc as the current increases, or by 
means of a strap passing over two cones on parallel axes and 
moved by a fork or by means of a spherical roller running ina 
revolving surface. The roller fork or other device is controlled 
by a rack worked by a pinion keyed on a shaft which is common 
to two bevel wheels; between which bevel wheels is another 
wheel arranged on a shaft at right angles tothe other shaft. This 
second shaft is kept in equilibrium by a spring or counterweight, 
and an electro-magnet arranged in the main or in a shunt circuit, 
and according to the current passing is either midway between 
the two bevel wheels or in gear with one of them, and thus 
adjusts the position of the roller or fork ; or a rod attached to the 
roller or fork may be placed between two rollers rotating in the 
same direction, and its position be controlled by an electro- 
magnet or electric contact may be controlled by a ball governor 
turning under the action of an electric machine placed in the 
main circuit, (June 28, 1882), 


3056. Apparatus for Removing Ingots from 
Moulds: T. Hampton, Sheffield. (6d. 7 Figs.|—The ingot 
moulds are provided with two opposite loops at the top, and to 
these are hooked short arms pivotted on two separate levers, 
which meet and are pivotted at their inner extremities at a point 


carrying the pushing head. A chain is hooked to the outer end 
of the levers and at its central point toa crane. (June 28, 1882). 


3060. Securing Buttons, Hooks, &c., to Boots and 
other Articles : E.C. Barron, London. [(d. 10 Figs.}— 
A disc of thin sheet metal has a projecting tongue ; two cuts are 
made to extend into the disc in line withthe tongue. The tongue 
is bent, passed through the loop of the button, bent upon itself, 
so as to lie at the back of the disc. (June 28, 1882), 


3061. Magnetic Compasses: F. Betbeder, London. 
(E. Bourse, Roche-sur-Mer). (6d, 1 Fig.}—The compass card is 
floated upon a liquid and kept in position by a pin above it being 
pressed lightly into a socket at the centre of the card, The 
owl provided with an inwardly projecting lip is fixed by radial 
set screws gripping its foot. (June 28, 1882). 

3062. Joint for Detachable Gas Lamps: W. R. 
Wynne, London. (6d. 8 Figs,|—A valve is provided within 
the connecting arm, which shall automatically shut off the gas 
from the lamp whenever the latter is not properly secured in place. 
(June 29, 1882). 

3064. Production of Sound Ingots and Castings of 

teel, &c, : A. Longsdon, Lond (¥. A. Krupp, Essen). (6d. 
4 Figs,)—The illustrations represent three different modifications 
of this invention the object of which is to insure a uniform con- 
traction of the metal in the mould. An annular space or chamber 
a is provided around the top of the mould, which is filled up to 
the level 2 (Fig. 1) with fluid slag or other good non-conductor. 








The steel B is then poured into the mould, a cap d provided with 
a pipe to allow of the free escape of the gas, may be placed over 
the fluid steel, and the fluid slag is now poured in up to the top. 
Fig. 2 illustrates an arrangement in which the mould adapted for 
casting under pressure is placed in a vessel containing water or 
other fluid, the temperature of which can be regulated. Fig. 3 
shows the mould enclosed in a pressure vessel C. (June 29, 1832). 


3065. Machinery for Opening, Cleaning, and Sepa- 
rating or Sorting Fur: J. oodrow, Stockport. 
(6d. 8 Figs.]—The fur is fed to the pickers by a self-acting arrange- 
ment, and after being submitted to the action of the pickers is 
received into the mouth of an air trunk which communicates with 
the blower. A travelling apron receives the hemp or coarse fur, 
and carries it towards the picker machine, where it is again sub- 
jected tothe same action. The finerfur is carried by a travelling 
apron to a second chamber, where it is removed at intervals. 
(June 29, 1882). 


3066. ym for Working Railway Points and 
Si ls: W. Stroudley, Brighton. (6d. 1 Fiy.|—The 
levers of the ordinary apparatus in a signal box are connected to a 
piston working in a cylinder subject to fluid pressure, the valves of 
which are worked by hand by grasping the ordinary lever, which 
can be worked in the ordinary manner if desirable. (June 29, 1882). 


3067. Screw Propellers: J, Carr, Newcastle-on- 
Tyne. (id. 2 Figs.|}—Each blade of the propeller is formed 
separately, and is provided with a boss having a centre hole by 
which the blade is slipped on the shaft. The shaft is provided 
with a collar, the blades being held firmly against the collar by 
means of a screw nut. Lugs are cast upon the boss, and holes are 
provided between the separate bosses to aid in the removal of a 
blade, (June 29, 1882). 


3068. Fluid Metres: T. R. and T. W. Harding, 
Leeds. [6d. 25 Fiys.)—Bevel or mitre wheels, either made in 
the ordinary way or stamped to form from previously prepared 
sheet metal spur-wheels, are substituted for the crown-wheel con- 
nexion shown and described in Specification 3091 of 1881. The 
mitre wheels are shown at Land J; the connexions will easily be 
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followed out from the figure, which is a plan partly in section, F 
being the index for indicating the fractions of a cubic foot passed 
through the metre. The number wheels of the counter are made 
with metal sides and non-metallic number rings. The pinions 
used in this meter consist on one side of ordinary spur teeth, and 
on the other of alternate slots and curves on their peripheries, 
The units and tens wheels may be omitted, their places being 
supplied by two ciphers, and the hundreds wheel being driven by 
reducing gearing. (June 29, 1882). 

3076. Mills for Grinding Corn, &c,: W. R, Lake, 
London. (W. Hartmann, Geisa, Germany). (6d. 16 Figs.) 
—A number of strips stamped out of steel are arranged alternately 
with somewhat narrower ironstrips in a groove turned out of a disc, 
and are secured in place by rings which overlap their extremities. 
The grinding discs are moved forwards or backwards by means of 
a roller actuated by an arrangement of levers and a nut. (June 
29, 1882). 

3078.* Utilising the Rise 


and Fall of Tidal Wate: 
for Motive Power: I. A. T: ale 


is, London,  [(2d.)}— 


A pontoon rising and falling between guides with the rise and fall 
of the tide compresses air in a cylinder through means of a ram 





directly over the mould, which point is connected to an arm 


Chenille or Fur Pile 


[Fes. 16, 1883. 
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3087. Looms for Weaving 

Fabrics: J. Dodd, Oldham, an - Adam, Worcester, 
(6d. 10 Figs.]—Relates to an arrangement of parts for giving the 
requisite motions and dwells to the lathe, combs or healds and 
picking motions ; to imparting an extra falling and rising motion 
tothe reed for each insertion of the chenille; to a fixed reed 
placed as close as possible to the track of the catch warp needles ; 
to imparting extra falling motion and dwells te the catch warp 
needles ; and to means for giving motion to an extra shaft or leaf 
of healds when required to insert an extra or floating warp, 
(June 30, 1882). ae) 


3088, net insty Sor Combing Wool, &c.: J. W. 
Bradley and J, Wood, Bradford. (td. 2 Figs.J|—An 
intermediate circular receiving comb and two outer feed combs, 
or an intermediate feed comb and two outer receiving combs are 
employed in circular rotary combing machinery. (June 80, 1882), 


3089. Brecetiondting. Firearms: H. A. A. Thorn, 
London, (td. 9 Figs.|—The noses of the 


hammers or tumblers 
are hinged in such a manner that when in their normal position 
they are in position to fire one pair (there being two pairs) of 
barrels, and when required to fire the other pair of barrels the 
noses are moved on theirhinges to the proper position for that 
purpose, a spring or bolt arrangement retaining the pointed 
noses in their respective positions. (June 30, 1882). 


3091. Utilisation and Treatment of Deposits: J. C, 
W. Stamley, London. [4d.)—The deposits are calcined ina 
vessel from which air is partially or wholly excluded, and are thus 
rendered dark in colour and suitable as a base in the manufacture 
of colours by being mixed with umber, mineral black, Venetian 
red, or other colouring matter. It can be used as “rotten stone” 
when mixed with an equal quantity of finely powdered non- 
calcined dry deposit. (June 30, 1882), 


3092." Safety Valves: C. W. Collins, Manchester. 
(2d.]—Relates to various modes of compensating the additional 
load upon the valve, in single beat spring valves, from the in- 
creased resistance of the spring when the valve rises, and to keep- 
ing double beat valves steam-tight, and providing a counterpoise 
to counteract the additional pressure on the edges of these valves 
when they are raised. (June 30, 1882). 


3093. Plenghe ; J. Howard and E, T. Bousfield, 
Bedford. [4d. 5 Higs.|—The balance beam of reversible ploughs 
is connected with the axle of the carriage so as to permit of its 
vertical adjustment tosecure the proper depth of the plough, The 
draught attachments consist of an adjustable lever fitted at its 
pendent end with a link or shackle for connecting with the 
draught chain, and provided with stops for limiting its motion. 
(June 30, 1882). 


3096. Water Waste Preventers: H. Conolly, 
London. [6d. 4 Figs.|—A float or dispfacer slides freely on a 
tube in a cistern, the pull of which passes down through the tube 
and bottom of the cistern, The supply pipe extends to the bottom 
of the cistern, and the discharge pipe nearly to the top; a cap 
fitting over it descends nearly to the bottom, and forms a syphon 
arrangement. A shoulder on this cap carries a small pipe of 
rather shorter length than the cap. The float being pulled down 
displaces the water and starts the syphon action, the small pipe 
serving to gradually stop the said action. (June 23, 1882) 


3097. Secondary Batteries: A. Watt, Liverpool. 
{2d.]—An alloy or mixture of lead and zine or other metal electro- 
positive to lead is produced by suitable means in a granulated 
form and pressed into slabs or other solid form. These slabs are 
surrounded by a framework of lead cast on or are placed ina 
perforated box of insulating materials. The connexions are made 
as described in Specification 4255 of 1881. The slabs as above 
prepared are immersed in asolution of a salt of lead or dilute acid, 
or the zinc may be simply removed by an acid. These slabs are 
then placed together in a bath of dilute sulphuric, age ences or 
boracic acids, and separated from each other by insulating 
material, The negative plates of the batteries described in the 
above-mentioned specification are formed of a carbon plate sur- 
rounded with a mixture of granulated peroxide of manganese and 
granulated carbon enclosed between perforated insulating plates, 
mercury being introduced into a groove in the upper edge of the 
carbon to make good connexion, or they are formed of a mixture 
of granulated oxide of manganese, or granulated or fibrous lead. 
(June 30, 1882). 


3101. Electric Lamp : R. H. Courtenay, London. 
(6d. 4 Figs.}—Figs. 1 and 2 are side and front views respectively 
of the lamp, and Figs. 3 and 4 a vertical section and plan re 
spectively of the gripping device drawn to an enlarged scale. The 
iron cores D D fixed to the plate E work within the two solenoids 
CC. The plate E has a wedge-shaped slot F therein, which carries 
the gripping blocks GG. The blocks GG, when down, rest upon 
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a plate H, which has an extra thickness h on one side to preve 
the blocks from jamming. I is an adjusting screw, and L L two 
springs to retain the blocks in position. The current passing to 
the lamp, the solenoids will draw up the cores D D, plate E, and 
blocks G G, and establish the arc, the blocks gripping the carbon 
rod B so as to retain it at the required height. (June 30, 1882). 


3102, Trapping “Micas” or Mica Pits in Wetees 
China Clay: J. Lovering and R. Martin, St. Austell, 
Cornwall. (6d. 3 Figs.|—The stream of clay containing the 
mica passes through narrow channels which have a long bar 
passing longitudinally from end to end, and attached to a cross 
shaft placed above each set of mica traps, The traps are con- 
nected by a rod and chain to the cross shaft. A float gradually 
rises ina cistern by means of the longitudinal bar, a set of levers 
and the cross shaft lift the traps automatically. (June 30, 1882). 


3106. Propellers for Steam Vessels: R. Bell, Liver- 





connected to the pontoon either directly or by means of a beam 
(June 30, 1882), 


or rope or chains, 


pool. (6d. 6 Figs.|—Fig. 1 is a front elevation of a screw 
propeller, Figs. 2 and 3 cross-section of blade on lines X X and 
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YY respectively. Figs. 4, 5, and 6 sections on lines U Z, V Z, 
and W Z respectively. Each blade is formed of a true screw 
blade joined to a second and narrower screw blade by means of 





curved paddles, approximately tangential to circles having the 
axis of the fan for their centres, but inclined backwards and 
inwards towards the centre plane of the fan. These paddles stop 
the outward eccentric wave caused by the first fan blade and con- 
centrate the water so as to be acted on with full force by the 
second fan blade to which they are joined, and whose edge is cut 
away in steps to fit the paddles. The two fan blades each project 
a little further than the outermost paddle. (July 1, 1832). 


3108. Secondary Batteries or Magazines of Elec- 
tricity, &c.: H. J. Haddan, London. (C. F. Brush, 
Cleveland, Ohio). (28. 4d. 21 Figs.|—The provisional and final 
specifications each contain twenty-three pages of closely-printed 
matter, there being fifty-six claims. Relates briefly to a process 
of forming” the plates of the batteries ; to providing the plates 
with a suitable thick coating of electrically deposited coherent 
metal previous to the process of ‘‘forming” ; to providing the 
plates with a suitably thick coating of porous metal reduced from 
acompound thereof by a reducing gas at a sufficient temperature ; 
to a plate consisting of a eore composed of an alloy of lead and 
some non-oxidisable material to which is attached an active 
coating ; toan arrangement in constructing the elements of the 
batteries ; to devices for automatically manipulating the current 
employed in charging the batteries, and to devices for automati- 
cally measuring, indicating, and recording the amount of energy 
spent in charging the batteries, (July 1, 1882). 


3110. Door Furniture, &c.: J. Brownrigg, Winder- 
mere. [4d. 4 Figs.j}—A nut is screwed on the adjusting end of 
the spindle and a rose and a concave washer are pushed up 
against the nut, a check pin on the nut taking into a notch in the 
washer, and the loose nob is then screwed on and compresses the 
concave washer against the nut. (July 1, 1882). 


$111... Machinery for Scouring, &c., Hanks of 
Fibrous Materials: J. F. Kilburn, Meltham, Yorks. 
{2d.]—Each pair of a series of top and bottom rollers carry a reel 
chain formed of two endless chains connected together by bars, 
the hanks being placed around these bars. The top rollers are 
actuated by a worm and wheel arrangement, the bottom ones 
being supported in the reelsand held in position by reciprocating 
guides. The machine is provided with a lifting apparatus and 
can be carried from cistern to cistern. (July 1, 1882). 


3112. Removing Surplus Bronze or other Powder 
in Colour Printing: J. Bromley, Hunslet, Yorks, [(. 
6 Figs.|—The illustration is a longitudinal vertical section. The 
paper in passing from the bronzing operation enters a conductor 
d which guides it into the ‘‘bight” of a pair of rollers e (one or 
both of which may be driven), the upper one being covered with 
india-rubber, causing the powder to adhere firmly to the paper. 
It is then passed between a double grating ff to prevent it from 











being torn by the action of two revolving brushes gg (situated 
respectively above and below the grating), after which it passes 
between a pair of rollers / similar to the rollers e, and under the 
roller i, and continues its forward motion over a table-like surface 
and under an endless travelling brush j composed of soft hair, to 
the drawing off rollers 0. (July 1, 1882). 


3113. Machinery for Rendering Peat and Peat- 
Moss Suitable for Litter: S. D. Cox, New Charlton, 
Kent, (4d. 2 Figs.|—Consists of rotary beaters properly set and 
adjusted to which the peatis fed by ordinary mechanical con- 
trivances and the machinery then moves the peat which has been 
so treated forward, to ordinary mechanism to cut or divide it into 
the required lengths, and it is then passed through suitable revolv- 
ing screens. (July 1, 1882). 


3114. Forming or Uniting Articles of Glass, &c.: 
C. H. Stearn, Newcastle-upon-Tyne. [(d. 5 Kigs.)—The 
glass vessels to be united are attached by clips to two axes 
rotating at the same speed. One or more blow-pipes are caused 
to play upon the parts to be acted upon while they are in rotation, 
and the two parts gently pressed together by aspring. Air is then 
forced into the vessels at the moment when the flame is turned 
off. When a hole is desired, the vessel is placed against a good 
conductor having a space equal to the diameter of the hole, and 
when the glass is soft, pressure is applied from within. (July 1, 


3116.* Venetian Blinds: E. V. Emery, London. 
[2d.]—Laths of venetian blinds are collected at the top by means 
of india-rubber attached to the laths and a cord passing through 
the india-rubber. (July 1, 1882). 

$117." Lifting Barrelled Beer or other Liquids 
above their Level, &c.: W. Wood and W. Whitaker, 
Burnley, Lanc. [2d.)—Air pressure from a reservoir can be 
admitted to the top of each barrel by means of a treadle opening a 
stop-cock between the reservoir and barrel. (July 1, 1882). 

3118. Steam Boilers: J, T. Ward, Ossett, Yorks. 
(2d. J—The ordinary flues are connected with each other by cross 








connecting flues, the passage of the smoke and gases along these 
flues being regulated by dampers. (July 1, 1882). 


3119. Mechanical Parts of Musical Instruments : 
J.M.and J. B. Draper, Blackburn, (2d.)|—An endless 
perforated sheet passes over and around rollers mounted on racks 
at each end of the organ, the rollers and sheets being readily 
removable. (July 1, 1882). 


3121. Tricycles, &c,: W. J. Lloyd, Harborne, 
Staff. [2d.)—Relates to the parts connected with the hind or 
steering wheel and the steering apparatus of the tricycle. (July 1, 
1882). 


3122. Coating or Plating Certain Metal Surfaces 
with Certain other Metals or Alloys: A. M. Clark, 
London. (C. Haeyele, Geislingen, Germany). [4d.)—Copper, 
iron, steel, German silver, and brass alloys (poor in zinc), with or 
without intermediate sheets of copper, are coated by welding with- 
out flux or solder with (a) German silver and brass like alloys con- 
taining a low percentage of zinc and perhaps a little phosphorus, 
and which at a red heat evaporate only minute quantities of zinc, 
but must be rolled cold to the thickness required ; (b) copper 
nickel alloys, which can be rolled; (c) brass and German silver 
alloys, which can be rolled when red-hot; (d) alloys of copper-tin 
(tin about 12 per cent); (e) alloys of copper aluminium. These 
may be plated with precious metals or with nickel, in which latter 
case they may be plated afterwards with a precious metal. (July 
1, 1882). 


3124. Combined Steam and Hand-Steering Appa- 
ratus: 'J. Hastie, Greenock, N.B. [6d. 4 Figs.)—The 
illustration is a longitudinal vertical section. The chain pulley 
11, by which the action of the apparatus is communicated in the 
ordinary way to the rudder, is fixed on a main horizontal shaft 10 
carrying a wheel 13, which is both a wormwheel and a spurwheel, 
and is movable on a feather onthe shaft, so that it can be be made 
to geareither with the worm 14 below ora pinion li above. The 
































| 3 18 ! 
49 20 
©)m®@ 
10 \ 
24 
16 : 








worm 14is on a crankshaft arranged to be driven by a pair of 
horizontal cylinders 16 with trunk pistons 17, whilst the pinion 15 
is on the shaft 18, to which the steering wheel is attached. A 
screw thread 19, acting on a nut 20, which is jointed to a lever 21, 
consisting of a pair of connected bars and connected by a pair of 
links 22toa nut 24 on the shaft 10, is formed onthe shaft 18. The 
lever 21 is connected to the controlling valve by which steam is 
admitted tothe cylinders16. In a modification the guide 26 and 
the links 22 are dispensed with. The handling shaft 18 determines 
the direction of motion, the shaft 10 moving the valve back to its 
neutral position. (July 3, 1882). 


3126. Side Saddles: G. T. Jenkins, London. [6/. 
2 Figs.)—A curved guide forming a kind of bridge over the back 
of the horse, and through which guide the stirrup leather is passed, 
is attached to the side saddles, and removes the usual lateral pres- 
sure on the off-side of the saddle-tree. (July 3, 1882). 


3127. Manufacture of Artificial Stone or Concrete : 
G. Hodson, Longborough, (2d.|—Native oxide of iron free 
from clay or other deleterious matter is mixed with Portland 
cement. (July 3, 1882). 


3129.* Machines for Generating Electricity: J. 
Varley, Walthamstow, Essex, and G, B. Greenwood, 
London, ([2d.)—A revolving tube passes through ahole in one 
pole of a magnet ; a bar of iron is placed inside this tube, the end 
or ends of this bar are joined to the opposite pole or poles of the 
field magnet. This tube in revolving generates a constant current 
passing from end to end. If there are more tubes than one the 
+ end of the one is joined to the — end of the next, the ends of 
the first and last tubes forming the poles of the machine, or the 
tubes may be formed of a number of bars joined up in a similar 
manner. (July 3, 1882). 


3131.° Railways: A. M. Clark, London. (J. H. 
Meacham, Petersburg, Vir., U.S.A.) [2d.]—The iron railroad 
ties have an inverted T-shaped section, and vertical flanges project 
laterally on opposite sides of the web, and a rectangular box is 
formed at the junction to receive a wooden block that supports 
the rails. (July 3, 1882). 

3134. Grain Elevators: H. E. Newton, London. 
(J, F. Rojer, Vienna). (6d. 2 Figs.)—A carriage supporting the 
“elevator leg” or endless chain of buckets is arranged to move up 
or down on inclined ways by means of an endless chain. (July 3, 
1882). 


3135. Preparing and Treating Malt Extract: L. 
Hoff, London. (4d.|—The extract of malt is prepared by allow- 
ing the malt to germinate as long as possible, not allowing it to 
heat too much, it is then dried, the husk removed, mashed and 
evaporated in a vacuum at the lowest possible temperature. 
Extract of malt thus prepared is passed through a carbon filter, and 
the filtrate is then heated to 100 deg. Cent., being continuously 
stirred, and gelatinous substances are added so as to form a jelly. 
This malt jelly may be mixed with medicines. (July 3, 1882). 


3138. Tunnelling and Quarrying Slate: G. Hunter, 
Egham, Surrey. (8d. 15 Fiys.J|—Relates to improvements 
in the machines described in Specifications 433 of 1866, and 2580 
of 1867, for boring circular tunnels in slate rock, and for under- 
cutting or cutting a chase or groove in the face of the rock so as 
to facilitate its removal in blocks. (July 3, 1882). 


3139.* Guides for Spinning Machinery: P. Sharp, 
Aberdeen, ([2d.)—A movable or adjustable guide, which is 
shifted by hand when {the thread breaks, holds the rove or 
sliver just to one side of or free from the nipping parts of the re- 
taining and drawing rollers, so that the rove ceases for a time to 
be fed and drawn down. (July 4, 1882). 


3145. Rack Pulleys for Blind Cords, &c. : C. Priest- 
land, Birmingham. j6d. 5 Figs.|—The edges of the vertical 
slot inthe frame, in which the pulley carrier slides are turned 
inwards at right angles, and the rack teeth cut in these edges. 
The bottom of the front part of the ordinary spring slide is turned 
up so as to form a tooth taking into the teeth on the frame. 
(July 6, 1882). 


3146, Separating and Collecting Ammoniacal and 
other Products from Blast Furnace Gases, &c,: W. 





Ferrie, Chapelhall, Lanark. [2d.]—The gases pass through 
aseries of scrubbers placed in the main, and after having the pro- 
ducts separated from them are lead to furnaces. If necessary the 
gas may afterwardsbe passed through chambers containing tar. 
(July 4, 1882). 


3147.* Manufacture of Coloured Glass Globes, &c. : 

. WwW. Paris. (2d.|—The flint glass ball is covered 
when in a state of fusion with one or other of the followiug vom- 
positions. The ordinary pigments are mixed with sand, oxide of 
lead, potash, and antimony, and melted in a crucible, run into 
water, dried and ground, or the pigments may be mixed with 
sand, oxide of lead, nitrate of potash, subcarbonate of potash, 
oxide of tin, arsenic, and fluorspar. Phosphate of lime and car- 
bonate of lead may replace oxide of tin and oxide of lead re- 
spectively. (July ¢, 1882). 


3160.° Regulating the Currents in Dynamo-Elec- 
tric Machines: W. R. Lake, London. (J. Carpentier, 
Paris). [(4d.]—The object of this invention is to effect a series of 
periodical interruptions in the passage of the inducing current. 
Supposing the field magnets of the machine to be excited from an 
auxiliary machine, the ends of a coil (whichis of very high re- 
sistance) of an electro-magnet are connectrd to the poles of the 
machine and attracts its armature and directly connects the poles 
of the auxiliary machine. The armature is withdrawn from the 
electro-magnet by a spring regulated by an adjusting screw. Or the 
electro-magnet may be arranged in the main circuit, or be partly 
in the main and partly ina shunt circuit. Or instead of using two 
machines three or more are employed, which induce each other, 
the one which is to undergo the interruptions being as small as 
possible. (July 4, 1882). 


3161.* Incandescent Lamps: A. R. Leask, London. 
(2d.]—The lamp is shaped like an ordinary wax candle. The fila- 
ment is horseshoe shaped, and its ends are joined to platinum 
wires passing through one of the two united necks of the lamp. 
The lamp is exhausted from its pointed end. The neck fits into 
anon-conducting socket, which can be screwed into an ordinary 
gas bracket. When opaque glass is used the bend of the filament 
is placed as high as possible. (July 4, 1882). 


3163. Spinning Frames: A. M. Clark, London, 
(G. Jaquith, Maysville, Ken., U.S.A). [6d. 7 Figs.j|—Relates 
principally to the bobbin spindles of spinning frames, and con- 
sists of a tube forming an oil reservoir and support for a step 
bearing and bushing within it, which bearing and bushing hold up 
and guide the spindle that rotates freely within the oil. Relates 
also to a whirl and other details for excluding lint, &c., and pre- 
venting waste of oil. (July 4, 1882). 


3164. Still for Distilling Liquids Containing Am- 
monia: W. A. Barlow, London. (J. Gireis, Deutz, 
Prussia). (6d. 2 Figs.)—The apparatus consists of four distinct 
vessels, two containing the liquld to be distilled, another contains 
in addition milk of lime, which is introduced from a superposed 
vessel (the last of the four). The top of the first is open, and 
reaches nearly to the bottom of the second vessel placed over it 
and provided with a cylindrical jacket attached to it and projecting 
downward, serving as a ball cover for the first vessel. (July 4, 1882). 


3166. Hem-Stitching Machines: A. Gass, Belfast. 
(2d.]}—A moving face carries the needle bar and shuttle box laterally 
together on the countershaft. This face is connected by means of 
a rod withan adjusting lever actuated byacam. (July 5, 1882). 


3168.* Cutting and Dressing Stone: M. Kellon, 
Penrhyndeudraeth, Wales. (2d.]—A rotative tool holder 
carries a series of chisel-shaped cutters mounted on its periphery. 
(July 5, 1882). 


3169.* Neckties: I. R. Noar, New York. [2d.)—A 
two-prong tag fastening is passed through the shield of the 
necktie and the elastic of the collar attachment, the prongs being 
passed through the coils of the pin and turned down. (July 5, 
1882). 


3173." Apparatus for Recor Speech: J. Imray. 
London. (A. Gentilli, Leipsic, and L. C. Alexander, Boulogne), 
[2d.]—A series of levers rest against the lips, tongue, and palate 
while the frame carrying them is steadied by the front teeth. The 
movements imparted to these levers are transmitted either mecha- 
nically or electrically, and recorded on paper by means of a pen. 
(July 5, 1882). 

3175. Electric Insulatin pupepetes: W.. F. 
Bottomley, J. H. Barry, J. J. Lundy, London. 
(4d.]—Electric plant and apparatus are insulated by coating it with 
a inaterial composed of leather dissolved with dilute muriatic 
acid, chloride or sesquichloride of iron, or with caustic soda, any 
excess of which solvent is expressed therefrom or neutralised. 
Barks containing tannin may be added to this and when dry, raw, 
or boiled linseed oil or other oil or other suitable hydro-carbon. 
Osseine or any suitable glue may be employed either separate or 
together for the same purpose. Ora composition of bituminou 
substances, pitch, or gums and gum resins melted by heat and 
with the addition of a suitable oil or hydro-carbon may be em 
ployed. Wires may be laid in alternate layers of insulating com- 
position, separated from each other by a suitable fabric or by sand, 
and may be coated with the above or other insulating compound. 
(July 5, 1882). 

3176. Manufacture of Insulating Compounds, &c. : 
M. Mackay, London. (4d.)—Consists of a mixture of wax 
one part, wood tar twenty-four parts, shellac thirty-two parts, and 
asbestos or other suitable dry fibrous substance, suchas wood, 
flax, cotton, or paper in a dry powdered state. Ground slate or 
silica or clay free from iron being sometimes employed in the place 
of wax. (July 5, 1882). 

3181.* Dynamo-Electric Machines: A. Levy, London. 
(D. Lachaussée, Liege). [2d.)—The electro-magnets are placed 
round a ring formed of bobbins, which are all connected in tension 
and the extremities of which abut on a commutator. This ring 
turns between four, six, or eight magnetic poles arranged alter- 
nately positive and negative in such a manner that the portion of 
the ring contained between two poles gives an electric current 
which is collected by brushes placed in front of corresponding 
magnetic points. The bobbinsare composed of hanks of insulated 
wire passing successively under two poles of opposite denomina- 
tions in such manner that the commutator receives the current at 
the point of exit of each group of bobbins ; or the bobbins formed 
of blades of sheet iron covered with insulated wire may present one 
edge of the iron to the electro-magnet. (July 5, 1882). 


3184.* Steam Engines: A. M. Clark, London. 
(W. F. Goodwin, Shelton, N.J., U.S.A). [4d.])—By means of a 
system of link work the crank is caused to make a complete 
revolution during each stroke of the piston ; it also relates further 
to lubricating and counterbalancing the valves (July 5, 1882). 


3186. Recovery of Sulphur from Alkali Waste: 
W. Weldon, Burstow. (Dr. M. Schaffner and W. Helbig, 
Aussig). [4d.]—That portion of the sulphuretted hydrogen which 
is burnt to give sulphurous acid to re-act on another portion of the 
sulphuretted hydrogen, in the presence of a solution of a metallic 
chloride is passed through chambers, to absorb the small amount 
of sulphuric acid formed. Carbonic acid is eliminated from the 
sulphuretted hydrogen formed by the re-action of hydrochloricacid 





in alkali waste, by passing it through baryta or lime water. Relates 
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further to. other processes and ‘appliances for obtaining sulphur 
from alkali waste. (July 6, 1882). 


$188. Communicating Power by Means of Driving 
Belts: J. K. Glagsow. (2d.]—A belt made of a 
series of small belts superposed for runs in taper or inclined 
grooves on the driving and driven pulleys, the edges of the com- 
pound belt being shaped to fit the said grooves. (July 6, 1832). 


Manufacture of Bricks, &c.: W. Cc. Gibson, 

-on-Tyne, (2d.)|—Bricks or tiles of ordinary clay 
are moulded somewhat smaller than required, they are then 
coated with very finely ground clay and submitted to pressure 
to consolidate the parts and produce a fine surface. (July 6, 1882). 


$192" Apparatus for Cutting Cheese: R. Alex- 
ander, Jun., London. (2d.}—The cheese is cut by means of 
a tightly stretched wire attuched to a suitable frame. (July 6, 
1882), 

$201. Velocipedes: J. Walker, Coven [2d.]—A 
coiled spring is used to store up energy (while going down an 
incline), which may be expended at any convenient time to assist 
in a the vehicle. (July 6, 1882). 


Apperats a Cleaning or Scrubbing the 
ae of Shi H. . Allen, Liverpool. [2d.)—A 
movable frame, too at te top, in which a brush or scraper is 
mounted, is attached to the guides and has a hinged adjust- 
ment on its back, for retaining the scrubber against the ship’s 
sides. Rollers are also attached to the top and bottom of the 
frame for allowing the brush or scraper to pass over projections 
on the sides of the vessel. (July 6, 1882). 


3205." Milling Machinery, &c.: J. Cadogan, New 
Ross, ([2d.[—A fe ys groove is formed round the collar or hackle 
which is attached to the balance irons carrying the upper stone. 
The wooden teeth of wheels are covered with a leather cap to 
prolong the period of wear. (July 6, 1882). 


$208. Separating Hair from Skins, &c.: J. T. 
Tussaud, London. [1d.]—Linseed oil of suitable consistency 
or india-rubber dissolved in naphtha, benzoline, or other suitable 
volatile spirit is applied, together with hair, wool or cotton fibre, 
or felt to the roots of the hair held by temporary holding 
means, so as to form a suitable covering fabric in place of the 
natural skin. (July 6, 1882). 


3209.* Fans for Cooling Stacks and for Winnow- 
ing and Drying Corn: ct i , Wakefield. [4d. 4 Figs.) 
—Consists of an ordinary fan with multiplying spur gear for 
increasing the speed, and fitted with a tube for inserting into corn 
or other stacks. (July 6, 1882). 

3214. Apparatus used for the Manufacture of Sul- 
phate of onia: J. Coates, London. [4d.]—Relates to 
the manufacture of sulphate of ammonia from ordinary gas liquor. 
Two wrought-iron steam pipe coils are used, one within the other, 
in both the strong and weak liquor stills. An agitator is formed 
with hollow spindle and perforated arms, so that when turned, or 
on steam being admitted to them, the contents of the still, consist- 
ing of weak liquor and milk of lime, will be agitated and more 
fixed ammonia liberated. (July 7, 1882). 


$216. Production of Ortho-nitro-meta-methyl- 
benzaldehyde from Meta- methyl - benzaldehyde 
(toluyl-aldehyde), and in the Production of Methyl- 
Indigo: J. Erskine, Glasgow. (Farbwerke Vorin : Meister, 
Lucius, and Briining, Hoechst. -am-Main). [4d.]—Ortho-nitro- 
meta-methyl-benzaldehyde is produced from meta-methy]-benzal- 
dehyde by nitrating the meta-methyl-benzaldehyde. (July 7, 
1882). 


3218. (ory of Cinnamic Acid oa of Sub- 
stituted C: c Acids from — 
and its Substitution Products: J. E 
(Farbwerke Vorm: Meister, Lucius, and Briining, Hoechst-am- 
Main). [4d.]—Cinnamic acid and cinnamic acids substituted in 
the benzol nucleus from the monobenzylidenacetone, or from the 
corresponding substitution products are produced by exposing 
monobenzylidenacetones to the action of hypochlorites, hypo- 
bromites, or hypoiodites. (July 7, 1882). 


3220.* Metallic Wool: R. H. Woodley, London. 
(2d.}—Sheets of lead or other metal are fed regularly forward, so 
that knives either revolving or by guillotine or planing action 
take minute successive cuts. This wool lead is utilised in the 
secondary batteries described in the following specification. 
(July 7, 1882). 


3221.* Second: Batteries : R. H. Woodley, Lime- 
house, and H. F. Joel, Dalston. [2d.)—Lead wood com- 
pressed to any suitable extent is employed for the electrodes. The 
partitions between the electrodes are constructed of porous or per- 
torated sheets of asbestos. Bichromate of potash may be employed 
with “lead wool ” for the electrodes, and sulphuric acid, acetate of 
lead may be used. Batteries of large surface arecharged in the usual 
manner, and these charge the smaller or service batteries. The 
regulation of the quantity of the charge is effected by an automatic 
switch actuated by a differential circuit or by a discharge from a 
condenser brought into operation at any fixed standard, and the 
current is switched to a new set of cells. (July 7, 1882). 


3222, Omnibuses, Tramcars, &c.: H. W. Hart, 
London, (4d.)—The pole and splinter bar are formed in one 
and connected to the fore carriage by a vertical bolt. The interior 
of the vehicle is ventilated by means of projecting trumpet 
mouths. A cash-box is provided, into which each passenger puts 
the fare receiving a ticket from the conductor. (July 7, 1882). 


3224. Combined - Tack-Making and Lasting Ma- 

chine: R. H. Brandon, Paris. (F. Hure, Paris.) (6d. 
12 Figs.J]—The upperto be lasted is held between two jaws while 
tacks are being driven into it. The tacks are made from a rod of 
the I form of cross section being cut crosswise obliquely by 
ordinary shears, so that the head is cut off alternately on each 
longitudinal edge of rod. Thetack thus made falls into a suitable 
groove leading to the upper, and is then driven into the latter by a 
driving pin. (July 7, 1882). 


$227.* Bearings for Rolling Stock, &c., Subject to 

great Wear through Grit: J. V. Hope, Wednesbury. 

[2d.]—Wood is steeped in heavy lubricating hydro-carbon oil, or a 
Siether hydro-carbon of the series Cn H; on+2, or other deriva- 
tives, and lubricated with dry graphite, steatite, or the like. (July 
7, 1882). 

3238.* Turret Clocks: W.H. Bailey, Salford. [2d.) 
—The weight rope drums are fixed on the end of the shaft outside 
the frame, which is cast in one piece. The discs of the fly are 
surrounded by metal rings, and the principal wheels are of cast 


steel. (July 7, 1882). 
$240. Plates for Electric Accumulators: T, S. 
Sarney and J. M. Alprovidge, London, [(4d.]—The 


plates are made of “thin laminated metallic sheets in or with 
which are intimately commingled, amalgamed, or impregnated 
lead or other suitable metallic oxides, peroxide or sulphates,” &c. 

The plates may be coated with a paste of the oxides and rolled or 
beaten to the required thinness and doubled on itself, again coated 
and rolled, andsoon, Or the ingredients may be blown into the 











melted metal or the molten metal may be poured through a space 
containing the ingredients carried in an air or gas current. Thin 
sheets of paper are placed between the different sheets. (July 8, 
1882). 

3277. Stopping pty | Horses: B. J. B. Mills, 
London. (J. Goudet and G urozad, Lyons, France). {6d. 
3 Figs.J]—A nose band is provided with two pads attached to two 
hinged levers, the reins being attached to the other ends of the 
levers, By pulling the reins the pads approach each other and 
compress the nostrils. (July 11, 1882). 


3311. Disinfecting and Preserv Hides and 
Skins: J.C. Mewburn, London. (La Société Guillemin 
et Compagnie, Paris). (4d.)|—The skins are treated with a mixture 
of chloride of zinc, carbonate of soda, and alum suitably diluted. 
(July 12, 188 

3316. Conduits for Gas or Water, &c. : W.R. Lake, 
London. (A. Knandt, Essen, Prussia). [(2d.)—Underground 
conduits and linings of wells, shafts, galleries, culverts, &c., are 
constructed of corrugated tubes or cylinders, (July 12, 1882). 


3491. oem for Producing Photographic 
Images Colton, London. CW. Kurtz, New York, 
U.S.A). [6d. 2 Figs,]—Consists in moving the camera and 


object simultaneously during exposure, alsoof a movable platform 
rotating ona centre pivot with a pivotted platform on the latter 
for the person or object. (July 22, 1882). 


3494. Rubbing Mechanism for Carding Engines: 
C. A. Day, London. (J. Barker, Philadelphia). (6d. 3 
Figs.|—Two pairs of rubbing aprons are proy ided, one pair being 
in advance of the other, (July 23, 1882). 


3818. Type and Space Holders: s., Cc. Mewburn. 
(A. A. Low and L. K. Johnson, Brooklyn, S.A.). (Sd. 34 
Figs.|—Relates to type holders in which Wadny and spaces are 
arranged in containing channels which are ig te in seats in 
a common frame or bank, the types and spaces being removed by 
hand from the lower end of the containing channels through 
transverse openings between their lower front walls and the type 
supporting shoulder. (August 10, 1882). 


we paratus for Flushing Water-Closets, &c.: 
Apes London. (J. Cooper, Boston, Mass., U.S.A.) 
ae 3 Figs.|—A double-faced valve is provided with two seatings, 


the under one on the bottom of the tank and the upper one on a 
partition ir the tank. When the valve is on the upper seat the 
water is allowed to run out of the lower compartment, and when 
removed the water passes through the upper seat and gives the 
after flush. (October 31, 1882). 


5217. Machines for Splitting Willow-Withes and 
Ratan: J. Y. Johnson, London. (C. Pieper, Berlin). 
(6d. 9 Figs.|}—The withe is carried along by the periphery of 
a rotating disc or other suitable surface under or over a cutter 
which penetrates to the required depth and severs therefrom one 
or more strips as required. (November 1, 1882). 


5279. Clocks for Signalling by Electricity : R. 
Lake, London. (Standard Time Company, New bag 
Conn., U.S.A.) (6d. 3 Figs.]}—The contact is made at the re- 
quired time, say, 12 o’clock by the pointer B. The pointer B is 
forced by the non-conducting block C to move out of the plane 
of its motion, The block C (see enlarged section Fig. 2) is 
attached toa metal piece D secured by the screw E and insulated 
from the other parts by the ebonite block F, A metal arm e is 
attached tothe side of the block C, and stands a little below its 








front face. One wire of the circuit is connected to the arm e 
through the screw E; the other wire being in electric connexion 
with the pointerB. The pointer B moves up the inclined face of 
the block C, and escaping from the surface springs down on the 
arm e as shown by the dotted lines f and completes the circuit. 
The arm eis undercut as shown, the rear edge of the pointer being 
correspondirg shaped, so as to instantaneously break connexion, as 
shown by the dotted lines h. The time of contact may be regulated 
by two screws i, by which the arm e can be moved further away from 
the block C, or by means of the device shown at Fig. 3, the part e 
being made in two parts m n, the distance between which can be 
regulated, but which cannot be greater than the width of the 
pointer B. (November 4, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








FOREIGN AND COLONIAL NOTES. 

The United States Engineer Corps.—General Wright, 
chief of the Engineer Corps of the U nited States, in his 
annual report, makes an estimate of 55,000 dols. for engi- 
neering maintenance, repairs, and construction of the 
Washington Aqueduct. The estimates for the care of 
public buildings and grounds in the district of Columbia 
amount to 232,000 dols. General Wright says that an 
appropriation of 1 50,000 dols. should be made for exami- 
nations and surveys and contingencies for river and 
harbour improvements, for which there is no special ap- 
propriation, and of this sum 50,000 dols. should be for 
surveys, and 100,000 dols. for contingencies, including 
incidental repairs of harbours. The preparation of the 
final report on surveys of the northern and north-western 
lakes has been completed, and is now nearly half printed. 
Water-level observations have been continue The 
amount available for these surveys for the fiscal year 
1882-3, is 12,0€0 dols, The amount required for the fiscal 
year 1883-4 for printing and issuing charts for the use of 

navigators is 3000 dols. The compilation of the new out- 
line map of the territory of the United States, west of 





(Fen. 16, 1883, 





the Missiesippl tendo 1 2,000, 000th) aie been com sleted, 
and the a of a new outline map of the United 
States, on a scale 1-5,000,000th, has been commenced, and 
some progress has been made with it. 


Sebastopol.—The construction of a new Government 
dock has just been commenced at Sebastopol, in place of 
the one destroyed during the famous siege more than a 
quarter of a century since. The time which will be 
occupied in the construction of the new dock is estimated 
“= three years, and the work will probably cost upwards 
of 4,000, 


The United States Navy.—The only complete design for 
the two new steel cruisers which has thus far been sub- 
mitted to the American Naval Advisory Board, is that of 
Naval Constructor Mr. A. H. Pook. Numerous plans 
for internal arrangements, such as boilers, engines, &c., 
have been —, by private indivitluals. The Board 
is also authorised to examine plans for the unfinished 
monitors, but will probably not begin the examination of 
them for some time, as the claims of the builders of one or 
two of the monitors have not yet been fully satisfied, and 
the builders will not let them go out of their docks until 
satisfactory arrangements are made. 


Paris and Vienna.—It is reported that a train will run 
in a short time betw een Paris and Vienna, and will ac- 
complish the journey in about twenty-seven hours, this 
being a gain of six hours. The journey will be performed 
without changing carriages, and the trains will have 
sleeping compartments and cooking accommodation. 


British Columbia.—A company of Canadian and 
American capitalists has procured the right to construct a 
railroad on Vancouver’s Island, British Columbia, con- 
necting Esquimalt Harbour w ith Nanimo and the coast 
of Johnson’s Straits. The local legislature has granted 
the company 2,000,000 acres of land, with a right to all 
coal and minerals found on or under it. The length of the 
line will be 150 miles, and it will run all the way through 
a valuable country. 


Railways in Central Europe:—A general conference of 
representatives of railways in Central Europe will be held 
at Cassel next month, for the purpose of regulating the 
movements of trains "during the coming season. Some 
important propositions with regard to international 
communications are expected to te brought before the 
meeting. 


The United States and Brazil_—Some new American 
steamers, building by Mr. J- Roach for a Brazilian line, 
will be ready to commence a monthly service next month, 
stopping at Newport News and the Indian Islands going 
out, and returning direct. The projectors of the new 
enterprise expect to open a valuable market for American 
manufacturers, 


Canadian Pacific Railway.—This important line is now 
commen to Maple Creek, and work is being rapidly pushed 
towards South Saskatchewan. There will be heavy 
grading at the latter place on both sides of the river. 
Track layers are now 20 miles west of Swift River, 
Current Creek. Work on a permanent bridge has not yet 
been commenced, and only a temporary bridge will be- 
constructed over the South Saskatchewan river this 
season. ‘The South-Western branch has reached a point 
88 miles from Winnipeg. 


Canddian Canals.—Canadians are reported as being ap- 
prehensive that the freeing of the New York canals from 
al) tolls will operate disastrously to the St. Lawrence 
route. A movement is accordingly being made towards 
the abolition of the tolls on the _ sahewnd canals, and in 
Montreal Harbour. Efforts will also be made to have the 
Canadian Government assume the indebtedness incurred 
in improving theSt. Lawrence from Montreal to Quebec, 
and also to institute extensive improvements on the 
whole range of Canadian canals. 





CaLcuTTA INTERNATIONAL EXHIBITION, 1883. — The 
requisite new buildings, adjoining the Imperial Museum, 
are now being erected under the superintendence of Col. 
the Hon. 8. i Trevor, Royal Engineers. The general 
and executive committees include the governors of the 
presidencies of India, the foreign consuls, and the 
= and rajahs of Bengal. His Excellency the 

iceroy has recently sent a cable message to Earl 
Kimberley requesting that all due publicity may be given 
to the Exhibition, Tevtiotions have been sent throughout 
India to all the rajahs and princes, inviting them to 
contribute to the Indian display, which is to be on a very 
grand scale. The machinery department is expected to 
attract much interest. 


THE BuiLpinG ExuiBition.—We are glad to learn that 
the forthcoming Exhibition of the Building Trades at the 
Agricultural Hall promises to be a success. All the space 
in the bedy of the hall has been let, and the gallery, 
which is divided into bays, is bein allotted to exhibitors 
of Art Furniture and Decorative Materials. It is believed 
that the success attained by a similar display last year 
will be exceeded next April, and that both buyers and 
sellers will find a wider field of operation. The rapid 
succession of moderate sized exhibitions that takes place 
at en forms a new departure in trade. They are 
got up by individuals or small committees, remain open 
but a short time, and are devoted to a single object. et 
they appear to answer the purposes both of the promoters 
and the manufacturers, for we find the same firms come 
year after year, and we do not hear the grumbling that 
often follows a more ambitious exhibition. This is a 
striking contrast to the annual shows promoted b 
the South Kensington officials some years ago, whic 

— to end uniformly in a loss, and were finally 
abandoned, 

















Fes. 23, 1883.] | 


GOLD MINING IN ORIENTAL 
SIBERIA. 

AvruoucH gold has for many years been worked 
in Central Siberia, principally in the Altai mountain 
range, where the Imperial Crown possesses very 
extensive estates, it is only within the last quarter 
of a century that Russian miners have explored 
and established themselves in three distinct dis- 
tricts situated east of Irkutsk, capital of Oriental 
Siberia. Little or nothing has been published in 
reference to the results obtained by these men of 
energy and enterprise. The rigour of a northern 
climate and probable want of comfort, the immense 
distances to be traversed with but slow means of 
locomotion, have doubtless contributed to prevent 
European men of science from penetrating to the 
heart of the gold-producing centres. We are con- 
fident that the notes we now bring before public 
notice will greatly interest many of our readers. 
They show that not only the proverbial wealth of 
Siberian mines are based upon truth, but that 
immense room is left for development where allu- 
vial deposits have been scarcely touched and where 
quartz mining has not yet commenced. 

The total yearly production of gold obtained 
from Siberian mines is no less than 2500 pouds, or 
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of the Jennissei—at 40 miles from the Lake 
Baikal. The Angara is a large river, and navig- 


able very nearly throughout its entire course. 
Steamers might come up as far as Irkutsk were it 
not for a rocky bed where the current is rapid. It 
is estimated that an expenditure of one million of 
roubles would be sufficient to remove this obstacle. 
Near Atschinsk, on the road from Tomsk to 
Krasnoiarsk, two navigable rivers, one affluent of 
the Obi and the other affluent of the Jennissei, 
flow at no great distance from each other. A 
canal of 9} miles, calculated to cost two millions of 
roubles, would connect the two rivers, and thus 
with a total expediture of three millions of roubles 
it would be possible to establish water commu- 
nication between Tumen (at no great distance from 
the Oural range, and shortly to be connected with 
Ekatherinbourg by the extension of the Perm- 
Ekatherinbourg Railway) and Irkutsk, the capital 
of Oriental Siberia. Under the present unfavour- 
able circumstances the traftic is very small. It is 


| limited to two millions of pouds exported from 


Russia to Siberia, and to half that amount of im- 
ported goods, of which tea constitutes more than 
three-fourths. It is supposed that a total water- 





40,000 kilos., worth (at the rate of three francs the 
gramme) 4,800,000/. Of this amount 1890 pouds 
are delivered to the Imperial Laboratory of Irkutsk 
by the miners of Eastern Siberia. In other words, 
the districts beyond Irkutsk yield over 5,600,000/., 
or three-fourths of the total produce. 


economy of from 25 to 3} roubles per poud, ora 
total yearly reduction—with the present traftic—of 
nine millions of roubles. 


TRANSBAIKAL DIsTRICT. 
Tschita, a town of 4000 inhabitants, is the prin- 





A reference to our map on the following page 
will render the following description intelligible : 

East of the Lake Baikal the country is moun- 
tainous as far as the very mouth of the great River 
Amour. The ridge or backbone of this mountainous 
district is formed by an immense range, extending | 
from the Chinese frontier, to the extreme north of 
the continent, in a north-east direction. It divides 
the waters of the Amour from those of the Lake 
Baikal and the Lena River. Other minor, but 
parallel ranges are found east and west, from which | 
circumstance we may conclude that the geological 
influence of the principal upheaval extended for | 
hundreds of miles on either side. In consequence | 
of this general outline, we find that the valleys are 


all parallel to the principal range, and the great Lake | 


Baikal, measuring no less than 560 miles in length, 
appears to be buta depression of this system. This 
group of mountains are called the Jablonovoi. 

The country may be divided into three gold-pro- 
ducing districts : 

1. The Transbaikal, extending over the prin- 
cipal ridge, from the Lake Baikal to the Amour 
River. 

2. The comparatively small space limited by the | 
rivers Olokma and Witim, both affluents of the | 
Lena. 

3. The country traversed by the Amour River. 

Irkutsk being the seat of Government of Oriental 
Siberia, collects in its laboratory the produce of 
the three districts. 

To attain either of these mining centres it is 
necessary to pass through Irkutsk. A traveller | 
starting from Moscow has to go by rail to Nijni- | 
Novgorod, where, during the summer months, he | 
finds a fine river boat that in four days lands him 
at Perm. From there a slow train takes him in 
twenty-four hours to Ekatherinbourg on the eastern 
slope of the Oural range. The distances he has 
then to travel are as follows : 


ao 
> 





Miles. 
From Ekatherinbourg to Tumen, in a 
tarentas drawn by post-horses .. 208 
From Tumen to Tomsk, in a steam tug on 
the River Obi (eight days) ie ... 1989 
From Tomsk to Krasnoiarsk, ina tarentas 367 
From Krasnoiarsk to Irkutsk, inatarentas 663 
Total distance from Ekatherinbourg to 
Irkutsk 3222 


The time required to travel from London to 
Irkutsk is no less than thirty days. 

The average expense of transport of a poud of 
goods from Moscow to Tomsk is 34 roubles.* From 
Tomsk to Irkutsk the price usually paid, three 
years ago, was 25 roubles, but owing to bad crops 
and the high price of oats in the neighbourhood, 
this figure has since more than doubled, and even 
attained 6} roubles. In consequence the total 
transport from Moscow to Irkutsk was last year 
10 roubles, or no less than 64/. 10s. a ton. 


* The poud is=35.2 lb, The average value of the 
paper rouble is=2s. 1d. 


cipal centre of this province. To get to it from 
Irkutsk, one has to travel by tarentas for 40 miles, 
as far as the Lake Baikal, where a steamer is found 
in readiness twice a week to cross in six hours to 
Posolsk. From there a tarentas and post-horses 
again convey the traveller to Verjné-Udinsk, a dis- 
tance of 86 miles, and then again on to Tschita, 
no less than 464 miles. As we have already 
mentioned, gold workings are to be found on the 
two slopes of the Jablonovoi mountains. Notwith- 
standing its height above the sea’s level, the climate 


of Transbaikal is not as rigorous as that of other | 


portions of East Siberia. Snow is here less abundant 
and generally disappears towards the end of April. 
The average temperature in winter is 13 deg. Fahr. 
and never descends below 26 deg. below zero. The 
soil never remains frozen during the summer, the 
thaw being complete in spring. In summer the heat 
is “often considerable, the thermometer attaining 


| 110 deg. Fahr. in the sun ; but the nights are always 


cool. The working season for gold-diggers extends 
from the 28th of April to the 12th of October, or on 
anaverage 5} months. The countryis, comparatively 
speaking, populated, and to a certain degree culti- 
vated. Provisions for the summer months are pur- 


| chased in winter as much as possible with a view 


to reducing the cost of carriage. The average 


| prices paid in market centres are as follows : 


Wheat flour for black 
bread ca .. odd. to .42d. per pound 
Oats .27d. to .34d. re 


Salt butter from Tomsk 8.5d. to 11d 
Fresh beef and mutton - Sar 
Hay is to be found in all parts of the distr 


bP] 
: 


ict. 


Labour is not scarce and many of the inhabitants 
are willing to leave their homes for the summer 
months. <A contract is drawn out for each man, 
}the usual conditions being a salary of 14 roubles 
(29s. 2d.) per month besides food and lodging ; but 
the master is generally expected to pay most of the 
salary in advance, say from 50 to 70 roubles, the 
reason given being that the labourer has to leave his 
family provided for. A workman is expected to finish 
a task allotted to him each day, and when that is over 
may continue to work for extra pay. He is allowed 
for his food : 


Roubles. 


2} pouds of flour per month 03 .. 5.00 
1} pounds of meat per day—or per month = 7.50 
5 pounds of butter per month 2.00 
For salt, kroupa, and tea 3. 
17.50 


The total cost of a man may be thus calculated 
at 144+-17.50+a=from 35 to 40 roubles (2/. 3s. 4d.) 
per month («# = losses occasioned by illness or from 
men abandoning their work). No Sundays or holi- 
days are kept during these summer months. In 
ordinary dry alluvial ground the task given is rarely 
| more than one-third of a cubic sagene (a sagene= 
7 ft.); in wet and difficult ground the task is lowered 
toone-half. A good labourer can finish his task at 





Irkutsk is situated on the River Angara—affluent 


curiage from Tumen to Irkutsk would realise an | 








tinue for extra pay. 

The workmen may be divided into three distinct 
classes : 

1. Russians, 
convicts. 

2. Half-breeds (Russian and Bouryates), who 
are good labourers. 

3. Pure Bouryates—an indigenous race, whose 
work may be compared to that of the Bashkirs of 
the Oural Mountains, which is not saying much for 
them. Horses are not to be hired, but they can be 
purchased at from 60 to 80 roubles each. Tomsk 


usually descendants of Russian 


horses are stronger than those of the locality, and 
can be had at 100 roubles. Wood for fuel and 





| building purposes is found in all parts of the 


country at no great distance from mining opera- 
| tions, and can be had for the price of cutting and 
| transport. Iron, steel, implements and tools, have 
jall to be brought from Moscow and Nijni-Nov- 

A special law taxes the Transbaikal gold 


| 


| gorod. 
works with a royalty of 15 per cent. of the produce, 
|to be paid to the administration of the Imperial 
| house. 
| The owners of places in the Transbaikal com- 
| plain either of having to deal with too much water 
jor of not disposing of enough for the purpose of 
| washing out the gold from the alluvial deposits. 
| In the month of April a general thaw takes place in . 
|the lower portions of the valleys, and in con- 
sequence the ground is flooded. There is nothing 
unusual in this, and throughout the Oural districts 
the summer mining operations only commence 
|when the snow has been cleared away. But as 
most of the Transbaikal valleys descend from the 
high summits of the Jablonovoi, they in many cases 
|feel the effects of the hot summer sun on the 
masses of snow that accumulate near their sources, 
and in consequence are frequently flooded a second 
jtime in June. Works begun in May have thus 
joften been destroyed, and rich places abandoned 
|for want of capital and enterprise to make the 
necessary outlay for their protection. The Trans- 
|baikal is divided again into four sub-districts, 
3argousin and Verjné-Udinsk being on the west 
slope, and Tschita and Nertschinsk on the east 
| slope of the Jablonovoi, where the affluents of the 
Amour commence. 
| 1. The Bargousin territory is situated between 
| the north-east extremity of the Baikal Lake and 
ithe mountain summits. Although it is well known 
|to contain rich ground, it produces but little gold, 
owing, it is said, to the destructive influence of the 
| floods we have above mentioned. The total thick- 
| ness of the alluvial beds appears to be limited, but 
;it must be added, that throughout Russia it is 
| always difficult to ascertain whether the bed rock 
| has really been touched. In many cases a compact 
| strata of clay is taken for the inferior limit of the 
formation, and no further attempts are then made to 
investigate below. A feature of great importance 
is the comparative thickness of the covering ground 
and of the gold-bearing strata. In the Oural, two 
or three of the former to one of the latter is con- 
sidered favourable. The thickness of the beds in 
the Bargousin districts, is not far from—covering 
strata, from 5 ft. to 7 ft.; gold producing strata, 
from 3 ft. 6 in. to 5 ft. 

In the Oural diggings a strata yielding from 2s. to 
3s. of gold per ton pays well, and even leaves large 
protits. In the Transbaikal nothing under 6s. to 
the ton is considered worth working. The per- 
centages of gold in Bargousin vary from 6s. to 24s. 
to the ton, or from 5 to 20 grammes. 

2. Verjné-Udinsk is situated to the south-east of 
the Lake Baikal. Numerous gold diggings, on a 
small scale, are to be found along the course of the 

River Selenga’s affluents. The usual conditions 
|met with are as follows: Covering strata, from 
i4 ft. Gin. to 7ft.; gold producing strata, from 
27 in. to9 ft. 4in. The average percentage varies 
between 3s. and 22s. tothe ton, or 25 to7 grammes. 

The concessions are generally detached, and are 
seldom of more than 2 or 23 miles in length along 
the course of the valley. They can be purchased 
from the present holders at from 500 to 3000 
roubles. 

3. The Tschita sub-district has not as yet been 
much explored, but what is already known is of a 
nature to command attention. The places worked 
at present are situated along the affluents of the 
Anone River. 

The dry diggings offer special interest. Mr. 
Belogolovoi owns a hill in this neighbourhood, 
composed of a felspar rock in decomposition, along 
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with mica and quartz containing gold, disseminated | 
throughout the mass in very fine grains, but still 
perceptible to the naked eye. This substance is 
easily reduced to powder ; but, so far, the precious 
metal contained has been very imperfectly extracted. 
Samples taken from various parts have given from 
5s. 6d. to 7/. to the ton, but the average obtained last 
year, when treating on a large scale, was scarcely 

















































Heansk 
Gi 





e TQ) P 
Jx 


PA 
Pee Biliuick 





, ” Sildikiuls erbat 


AY 











KR pAlinginskil \ 
tam { a zor \\ 
£7 tisha \ 
, yy Kh, 
Uta; \ : Wiirckusk & Ruki, 
hi Ok re Mootlekia Ry! 
| innash: Clo. ei :> r 40m er 
b anh: a f Torekyy . a ‘ 
my ~~ }) s ' = Ry | 
| Zykiset WS, a ro 
TS 9 ae 0 fe gee eA 
| 5 Aa St "eae mE i 
4 Foe s258 
ae 4 Cid gait iY 
Qo Tg") ‘aN * r. 
AD lagah: = ws Fae 
\ i$; eat 3 





»\ Kulursi A, A 













; ‘pari uk be BS 


i T 
a \ 
“Rote, UVukulan Me 2 
Kh \ * ae \ 


EN 5 } yuk 
? xs ; 1 = 
| PRES Bibiuask RBM teye a mS 
“* PRI atts FBadinsk \ 
bores wie rk. Lote Karia\ | nah: Pee, > 
Buiwig = YAEUTSk\ [ur BA i NV 
a - ‘ * \ — ol 3 ydansh 
tar saa y er . Ton Ari SK  relakshaer’ Sisk * si 7 
4 ‘y lon me Ry 3 tar 
*Budgity hier ¢ Thin, \F unsktria \ Gene Fea - jue 
tks Ole. Mey Cay = \irinchee' BY Maiskete Sa J 
yy, é oh \ ~ \ & 





eee... 





ton. Some smaller portions of this territory | 


have been granted to Russian noblemen as special 
marks of Imperial friendship and regard. 
the ground worked by M. Pereaslaotsotf, where 
percentages vary from 18s. to 40s. to the cubic 
ton, was granted by the Emperor to the Count 
Schouvaloff, against the payment of a royalty of 
15 per cent. of the gold produced. 





Thus, | 


In the free , 





>? 
a 


1883. 


(Fen. 


baikal are limited to the royalty of 15 per cen 
that has to be paid to Government, and to the 
difficulties occasioned, in given districts, by sudden 


t. 


thaws and violent rush of water. On the other 
hand, the advantages compared with the districts 
of Olokma and Amour, are worthy of consideration, 
and in many cases compensate the lower per- 
centages of the alluvial ground. These advantages 
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ils. to the ton. Notwithstanding this poor result, | 
the owner obtained 387 pounds of gold. In another | 
part of the Anone Valley Mr. Katchka has discovered | 
a similar formation, where gold is also found ina 
rock of irruptive origin. The most important gold 
diggings of the Tschita sub-district belong, however, 
to M. Sabachnikoff, and have yielded for the last 
ten years 100 pouds of gold every summer—in | 
round numbers, 3300 lb. 

4, Nertchnisk is better known than the other 
sub-districts, owing to the extensive goldfields 
that are State property, and where convicts, con- 
demned to hard labour, have been sent for many | 
years. Government engineers are, however, ordered | 
to keep secret the results obtained by these works. | 

The Nertchnisk territory can therefore be divided 
into two distinct portions, of which the most im- | 
portant, ina mining point of view, belongs to the 
Crown. In a country where labour is always a | 
difficult matter to deal with, the results obtained 
by the application of hard labour to gold diggings 
must be advantageous. The fact is that the Crown 
diggings yield an annual produce varying from 
3500 Ib. to .5300 Ib. of gold. It is supposed that 
the percentages attain as high as 32s. to the 


| every year. 


portion of Nertchnisk, where ordinary concessions 
can be obtained, a great number of small parties 
are found working separately in different parts of 
the territory. The only important centre belongs 
to M. Bontine, who, from ground averaging from 3s. 
to 16s. to the ton, produces over a ton of gold 
Notwithstanding 
Eastern Siberia are low, M. 


expenditure. 


| _ Platinum, iridium, and osmium are all rare in | 
the Transbaikal districts. 


The gold delivered to Government by the mines 
loses, when melted down, from 1 to 2 per cent., 
owing to the silica and the thin coatings of oxide 


| of iron attached to the dust and nuggets. 


The average composition of the Transbaikal 
metal is as follows : 


Pure gold 90.63 
Silver 9.02 
Copper ... 0.35 

100.00 


En résumé we may say that the drawbacks 
attending the opening of gold workings in Trans- 












percentages that for | 
Bontine is said to | 
| realise a profit equal to 50 per cent. of his yearly | 
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are: A milder climate; easy and frequent com- 
munication with Irkutsk; a fixed population 
capable of furnishing necessary labour; markets 
where supplies can be purchased ; the soil never 
frozen in summer; and finally, no serious depth of 
covering soil. 

(Zo be continued.) 


PHOTOMETRY.—No. V. 
THE manipulation of the selenium photometer 
| described in the last article involves two opera- 


tions. First, the installation of the mirror galvano- 
meter. For this the scale should be placed away 


from the influence of the light, and in such a 
| position as to be at least half its length from the 
centre and perpendicular to the axis of the 
galvanometer, the centre of the scale, which is 
|the zero point, being on the prolongation of the 
|axis. The copper tube containing the mirror is 
| introduced within the coil of the galvanometer 
jin such a way that the small wires fixed to the 
mirror and serving as an axis of rotation may be 
‘almost vertical. The plane of the flame of the 
| petroleum lamp is placed in a line joining the wire 






























Pa as 














Fes. 23, 1883.] _ 


e 


ENGINEERING. 


171 











to the centre of the lens. To obtain this result 
the prism fixed to the galvanometer coil is raised in 
such a way that the light falls on a piece of white 
paper placed ata distance of from 1 to 2 metres ; 
by shifting the lens an image can be obtained of the 
wire on the paper. The lamp is then moved until 
the image of the wire is clearly defined and without 
coloured fringes. The prism is then put back in its 
place, and is turned until the reflected ray falls on 
the mirror ; this can be adjusted by looking into 
Cee > = 





Fig. 32 

















ihe mirror directly opposite it. The direction of 
the ray reflected by the mirror is then followed by 
means of a slip of paper, on which the ray is 
allowed to fall, and the prism is fixed in such a way 
that the light reflected by it falls in the centre of 
the mirror, and that reflected by the mirror returns 
directly above the prism (see Fig. 33). By turning 


¥ 
7 


ecceecerenencncnccncosecesscccceconsctense — 


Fig. 33 


the screw fixed to the scale the ray is brought to the 
height of the scale, and by turning the directing 
magnet above the galvanometer, it is brought to the 
division of the scale exactly desired. Finally, the 
lens is moved until the image of the wire reflected 
on the scale is sharply defined, and the copper tube 
containing the magnetic mirror is turned until the 
image moves horizontally along the scale. By 
raising or lowering the directing magnet the sen- 
sitiveness of the galvanometer is increased or dimi- 
nished. This latter can be placed in any con- 
venient plane. In place of the stretched wire in 





the lantern a diaphragm in which a slit is formed | 


can be employed. 

The second operation is the use of the instru- 
ment. The selenium photometer is disposed in such 
a manner that the movable tube when it is perpen- 
dicular to the scale, may be directed towards the 
luminous source, the intensity of which is to be 
measured. Todo this accurately the horn obtu- 
ratur, which contains the strip of selenium, is 
removed and replaced by a cover having a cross 
marked ona transparent ground. The front face 
is furnished with a cover which contains an appro- 
priate opening. The photometer is then turned 


until the image of this opening is projected on the | just described are of high interest, but they lack 


middle of the cross. Then the two covers are 


removed, and the rear one is replaced by the} ) tom 
selenium. A battery of from 12 to 24 cells filled | and described by him in La Lumiére Electrique.* 


with acidulated water is included in the circuit with 
the selenium and galvanometer, but the circuit is 
not closed until the observation is made. As soon 
as the circuit is closed, a deviation of the galva- 
nometer is produced, and the image is often thrown 


off the scale, but by adjusting the height of the | 


directing magnet, or by setting up the galvano- 
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meter in a Wheatstone bridge circuit, it is 
brought within convenient limits. Under the 
influence of the light the resistance of the selenium 
diminishes, and the deviation produced by the 
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| it remains motionless, it may be concluded that the 
|two faces receive equal quantities of light, and 
| the law of the squares of distances will then give 


current on the galvanometer increases. The plate 
of selenium is exposed to the light by opening the 
shutter in the selenium box, when the tube is turned 
towards the luminous source to be measured. Note 
is taken of the corresponding deviation of the 
magnetic mirror, and the selenium is then directed 
towards the candle, which is then moved along the 
scale until the same deviation is obtained. The 
luminous intensities are in the inverse proportions 
of the squares of the distances. The selenium pho- 
tometer is not absolutely correct, and it only gives 
results comparable for lights of the same colour. 
Dr. T. Nacks has somewhat improved this method 
in the following manner. He placed in the circuit 
of a battery a galvanometer, a selenium cell, and a 
variable resistance. The whole system being in the | 
dark, he regulated the resistance in such a way as | 
to obtain a very slight deviation of the needle of | 
the galvanometer. Then the seleuium being illumi- | 
nated to the unit of distance by the source taken as 
unity he noted the corresponding deviation, m. He 
then noted the deviations ay, a,, a,, corresponding to 
distances 2, 3, and 4, and consequently to the 
intensities }, }, and js. From these data he de- 
duced a regular graduation. The luminous unit 
proposed by Dr. Nacks was thus defined. It is 
that which increases by one electro-magnetic unit 








the intensity of a current of which the electro- 
motive force is equal to 10, and the resistance of 
which is equal to a Siemens unit. Let / equal 
this quantity, I the intensity of the current when 
the apparatus is in darkness, and I' when it is 


lighted. Then = will be the luminous intensity 


of the source. If E be the electromotive force of 
the battery, and R the total resistance, we shall 


have I= 4 When the apparatus has been exposed 


to the light, the resistance of the sensitive surface, 
assumed to be equal to unity, will give r, and we 
- 


shall have P= it Hence the value of <3 


ear 


may be obtained by substituting the above value 
of I and I for r-I=_= ~B._ Er 


R-r RR R(R-?r)’ 

1—J ~. Er 
it UR(R-ry 

The values E and R are known, + is determined 
by means of the resistance. The latter is used to 
bring the total resistance back to that of the 
apparatus in the dark. This resistance introduced, 
converted into Siemens’ units, gives the value of r. 

Photometer of Raimond Coulon.—The apparatus 


whence 


as yet the test of practice, and the same remark 
applies to the photometer of M. Raimond Coulon, 


This photometer is based on the use of Crookes’ 
radiometer. Asis well known, the radiometer starts 
into motion as soon as rays of light are allowed to 
impinge upon its vanes. If then the two opposite 
faces of a radiometer are lighted by two sources 
and maintained in exactly similar thermal con- 
ditions, the apparatus will revolve in virtue of the 
difference of the illumination on its two faces. If 


the ratio of the intensities. The apparatus devised 
by M. Coulon consists of a glass globe, carefully 
exhausted, mounted on a stand and containing a 
dise free to revolve about a vertical axis. One half 
of this disc is painted white and the other half is 
lampblacked. This radiometer is placed in a cubical 
metallic chamber filled with water, which is kept at 
a uniform temperature by four small lamps placed 
at the corners of the chamber. Small screens 
placed between the lamps and the radiometer pro- 
tect the latter from extraneous radiation, and 
serve to equalise the temperature of the water. In 
the middle of each face of the chamber is an open- 








* See La Lumiere Electrique, vol. iv., p. 344, 


ing fitted with glasses, two of which, opposite each 
other, allow the radiometer to be examined, while 
the two opposite ones permit the rays to enter and 
fall on the vane. Under the differential action of 
the latter, the radiometer will revolve. The motion 
is gradually stopped by removing the stronger light 
to a greater distance. When this is done, the radio- 
meter will be at rest, and the disc will be seen 
edgeways by the observer. After a first experi- 
ment, it is advisable to change the relative positions 
of the two sources to correct the error that may be 
set up by any inequality in the two faces of the 
radiometer. A mean of the two results may then be 
taken as the true one. Figs. 36 and 37 show the 





















































construction of this photometer very clearly. M. 
Coulon does not, however, confine himself to this 
particular form ; he has constructed a second instru- 
ment, to avoid the difficulties resulting from the 
displacement of the standard lamp, and the source 
to be measured. He divides the photometric 
measurements to be made, into two series; the first 
consisting of those made, once for all, in the labor- 
atory, whilst the others conducted in the photometer 
room, have for their object to vary the action of 
the luminous source of unknown intensity until the 
results obtained are equal to those obtained with 
the standard lamp. 

The apparatus consists of a very light alumi- 
nium needle carrying, at each end, two small 
plates of soft iron weighing 3 decigrammes. This 
needle is supplied with two discs of mica, the 
faces of which are painted black and white alter- 
nately. This system is delicately suspended in the 
centre of an exhausted globe, placed, as in the 
former case, in an enclosure of constant tempe- 
rature. This globe is terminated above and below 
by two tubes. In the upper one is placed, so that 
it can be moved from the outside by a magnet, a 
small soft iron ring acting as a carrier ; within this 
ring there is a cork, through which passes a glass 
rod, carrying the silk fibre from which the disc is 
suspended. This ring is held by four light springs. 
By means of the magnet the ring can be lowered 
until the needle reaches a rest, fitted in the lower 
tube, which thus relieves the thread from the 
weight of the needle. Finally, a magnetised bar, 
mounted ona cork lined ring, and placed within 
the upper tube near the top, determines the normal 
direction of the needle. This latter becomes dis- 
placed under the action of the light, and will 
assume an intermediate position depending on the 
two opposing forces. Besides being used as a pho- 
tometer, this apparatus can be employed both as 
a thermometer and electrometer. Despite its 
originality, this apparatus appears to be too deli- 
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cate to be capable of giving practical results, and it 
would seem more difticult of application than the 
form previously described. At present it must be 
considered as a purely experimental apparatus. 

In concluding his description* M. Coulon in- 
timates that the system can be used to measure not 
merely the intensity of a light, but also the general 
lighting of an apartment, illuminated by many 
lamps. It should be observed that this general 
problem involves the use of a special unit, because 


it is impossible to compare a body receiving the | 


light on all sides, with one receiving it on one 
surface only. M. Coulon proposes the following 
theoretical unit: Every point in space receiving 
the light produced from four standards, spaced one 
metre apart, and placed at the extremities of two 
rectangular axes, will be considered as receiving a 
unit of diffused light. In this case the photometer 
contains two crossed needles. 
comparative measurement is certainly ingenious 
and original, and deserves to be placed on record. 
Spectrophotometers. — The examination of the 
various photometric processes shows that the most 
important element in the problem, and one that 
cannot be efficiently dealt with, is the difference of 
colours in the lights which are being compared. 
No solution of this difticulty has yet been found, 
and the best that has been done is to diminish the 
difficulties, as far as possible, with more or less 
success in the results obtained. Many efforts have 


been made to replace the direct measurement of the | 
| thick, we shall see two wide black bands, due to the | 
rotatory power of the crystalline plate obscuring the | 
extremities of the spectrum (the red and tie violet | 
being extinguished) ; while the yellow, orange, and | 
blue are very considerably weakened ; in sucha way | 


ratio of two lights of different tints by that of 
the ratio of two simple wave-lengths : This method 
is known by the name of spectrophotometry. It 
has been particularly studied and advocated by a 
French physicist, M. Crova, professor of physics, 
at Montpellier, and set forth by him in several 
papers, especially those communicated to the 
Academy of Sciences on the 26th September and 
5th December, 1881, his memoir published in the 
Anwales de Chimie et de Physique, 5th series, 
vol. xix., 1880, and various articles in the Revve 
Scientifique. 

The errors to which the experimenter is liable 
when endeavouring to compare two lights of different 
colours are illustrated by the following experiment. 
If we illuminate ‘a Foucault photometer by two 
sources, one of which gives yellow and the other « 
blue light, and as a preliminary trial adjust the 
two to approximate equality, then moving forward 
each light to half its original distance, the equality 
ought not to be changed ; it will, however, be seen 
that the yellow side is more strongly lighted than 
the blue. This shows that the impression on the 
retina is a function of the luminous intensity that 
varies with the quality of the light. This ob- 
servation is due to Purkinje. In completing the 
experiment it will be seen that the further the 
sources are removed from the screen the more 
the physiological effects tend to be proportional to 
the luminous intensities. This is valuable infor- 
mation ; in measuring intensities of different colours 
it is necessary to work as far as possible under con- 
ditions of low illumination, that is to say, with the 
two sources placed as far as possible from the 
screen. Let us suppose now that we have to 
compare a white light with a yellow one, for in- 
stance, that of an electric lamp with one from a 
Carcel lamp, we decompose the two lights into 
their simple elements, so as to produce two con- 
tiguous spectra. We regulate the distances of these 
two lamps so that the lights on the screen may be 
of equal intensity. The spectrum of the electric 
beam will be very intense towards the violet, but 
less intense towards the red end, while the reverse 
effect will take place in the spectrum of the Carcel 
lamp. If, then, we present the total intensity of 
each of the lights by a curve, the abscisse repre- 
senting the wave lengths and the ordinates the 
corresponding luminous intensities, these curves 
ought to have equal areas, since the total lighting 
is the same. The known ordinate corresponds to a 
wave length, similar in both spectra, and the 
ratio of intensities of these rays of equal wave 
length in the two spectras gives the ratio of total 
intensities. In practice, it is necessary to ascertain 
first this simple ratio that represents proportion- 
ately the intensity of the source. To find this, 
M. Crova recommends taking as an index of the 
illuminating power the greater or less distinctness 
with which fine lines drawn on a white surface can 
be distinguished, reducing the light gradually until 
the eye, placed at a constant distance, fails to 





* See La Lumiere Electrique, vol. v. p. 67. 


Such a method of | 


distinguish them. The slit of a spectroscope is 
| covered with a series of very fine parallel lines that 
lcease to be visible when the light is reduced by 
varying the angles of the principal sections of the 
| two Nicol prisms placed in the spectroscope. The 
curve of elementary intensities for each of the 
lights to be compared may then be constructed, 
and the ratio of ordinates corresponding to the 
same abscissxe, which is equal to the ratio of the 
areas, may then be found. This having been done, 
this simple ratio for each of the spectra must 
then be isolated. M. Crova proposes two methods: 
“It is possible,” he says, ‘tto produce by means of 
a spectrophotometer the two contiguous spectra of 
| two sources to be compared, their rays being pro- 
i on the two halves of the opening, by means 
of two reflecting prisms, and separated afterwards, 
| by means of a slit placed before the eye-piece of 
the spectroscope ; that part of the spectra from the 
two sources in juxtaposition, of which the ratio of 
intensity is that of the total illumination ; and 
by means of two Nicol prisms the brighter light 
can be reduced in such a way as to render it equal 
to the feebler one. This method is very exact, but 
rather delicate in application ; and a simpler and 
more easy mode is desirable for general use. The 
following is a description of such a method : If we 





placing before the eye two Nicol prisms, the right 
sections of which are rectangular, and between 
which is placed a plate of quartz 9 millimetres 


that there remains only a narrow band, in which the 


while the colours situated on both sides are at tirst 
greatly reduced, and then extinguished. By slightly 
turning one of the prisms these bands are displaced 
along the spectrum, and we can arrange their posi- 
tion in such a way as to preserve the maximum 
intensity in that part of the spectrum where the 
ratio of intensities is equal to that of the lighting. 
This done, we observe the screen of the Foucault 
photometer, the two halves of which are illuminated 
by rays of very different tints, and for which the 
curve, referred to above, has been drawn ; it will 
appear to us of a greenish tint, identical in the 
two adjacent fields, if the two Nicol prisms have 
been arranged as we have just described. The 
angle varies with the nature of the two sources of 


(standard Carce!) it will be sufticient to trace on the 
mounting of the movable prisin a line which will be 
level with thé divisions traced on the fixed tube, 


character—the sun, different electric lamps, ce. 
Lastly, if the two lights are of the same tint, their 
spectral composition is identical, and the photo- 
metric composition gives the same results, whatever 
may be the position of the Nicol prism ; in this case 
the arrangement is still useful, because it will throw 


to the eye. In the apparatus constructed by M. 
Duboscq the arrangement of prism, and quartz 
plate, is fixed in an eye-piece adjusted to the 
end of the conical tube of the photometer, and 
through which the operator examines the screen.” 
It will be seen from the above that the problem of 
photometry can be solved even in the most general 
cases, in which comparisons of luminous sources of 
different tints have to be made. 

Ayrton and Perry's Photometer.—This is a dis- 
persion photometer, in which a concave lens 
(instead of increased distance) is used for the pur- 
pose of weakening the light from an electric lamp, 
and thus bringing the measurements within suitable 
distances. A second feature of this instrument is 
the introduction of a plain mirror to reflect the rays 
of the electric beam on to the diverging lens. 

The instrument is shown in Figs. 38 and 39, 
where E is a tripod stand supporting a small table, 
susceptible of exact levelling. F isa pin, directly 
under the centre of the mirror H, around which the 
photometer may be turned without altering the dis- 
tance between the mirror and the electriclamp. This 
rotation of the photometer becomes necessary when 
the inclination of the incident beam is changed, a 
small horizontal displacement being sufficient for 
this adjustment. 

The horizontal axis of the mirror is placed 
at 45 degrees to its reflecting surface, in con- 
sequence of which rays coming at any angle from 





observe a spectrum projected on a white screen, | 


light to be compared, but if one of them is constant | 


and each of which corresponds to a light of a known | 


on the photometric screen the colour least fatiguing | 


|signal-green colour and 


the lamp ean be measured without introducing 
errors arising from varying absorption for different 
angles of retlection, The mirror carries a pointer 
which indicates on the graduated are G the incli- 
nation of the beam to the horizontal. 


























green, due to a certain wave length, is preserved | 


A is a black rod, which is used as in early 
| photometers, its shadow being received on a screen 
| of blotting-paper B. 

Lighting the standard candle in the holder D, 
| two shadows of the rod will be cast side by side on 

the screen, one by the candle and the other by the 
electric light. The latter has been reflected from 
the mirror, and afterwards dispersed by the lens C, 
The lens is then displaced until the shadows are 
of equal intensity (1) when viewed through a 
sheet of red glass, and (2) when viewed through 
ja sheet of green glass. We then read on the fixed 
graduated scale the distance d of the lens from the 
screen, and also the distance ¢ of the candle. Then 
let f denote the focal length of the lens, D the 
distance of the electric lamp from the screen, i.¢., 
the distance of the lamp from the mirror, together 
with the distance of the mirror from the screen, 
and let L be the intensity of the light in standard 
candles, 

d(D-d) 2 
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Professors Ayrton and Perry state that from 
30 to 34 per cent. of the incident light at 45 deg. 
is observed, whether the light is of ruby-red or 
practically none by the 
lens, so that from the intensity found the normal 
intensity may be readily calculated. 

The horizontal beam being measured, the electric 
lamp is fixed in any new position, The mirror is 
then turned until its centre ray passes exactly 
through the centre of the lens. The distance « 
from the screen to the mirror being invariable, 
then if \ be the distance from the centre of the 
mirror to the vertical from the lamp, and @ the 
angle of elevation, we have 


D=a+ \ sec. 0. 


Putting this value of Din the above formula and 
making the percentage correction for absorption, 
the true intensity of the light, in terms of the 
standard, is known. 

We shall conclude this article by referring to 
the arrangement adopted by the committee ap- 
pointed by the Franklin Institute (U.S. A.) in their 
photometric measurements made in 1877-78. To 
make these measurements accurately, it was found 
necessary to cut off all reflected or diffused light. 
For this purpose the electric lamp was enclosed in a 
box, open at the back for convenience of access but 
closed with an opaque screen during the experiments. 
In front of the box was placed a wooden tube with its 
inner surface blackened to prevent reflection ; and 
a similar wooden tube was placed at a proper dis- 
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tance from the first and holding in its further end 
the standard candle. This last tube contained the 
photometer paper (Bunsen’s) mounted on a slide 
so as to be easily adjusted between the two sources 
of light. A small slit in the side of the tube 
allowed the observer to see the paper disc. 

The difficulties arising from the difference of 
colour were at first thought to be considerable, but 
the committee found that practice and experience 
enabled the observer to overcome these to such an 
extent that the error arising from them was incon- 
siderable, being greatly less than that due to the 
fluctuations and unsteadiness in the electric are 
itself. 


CLYDE SHIPBUILDING AND MARINE 
ENGINEERING IN 1882. 
(Concluded from paye 116). 

PasstinG for a little from the ships to the ma- 
chinery through which the motor power is developed, 
we find that the engines turned out last year, practically 
all, if not exclusivly, for new vessels, were equal 
to a total of 263,000 indicated horse-power, which 
is a most striking fact. Messrs. Elder and Co. are 
represented in the year’s returns by nearly one- 
sixth of the grand total ; Messrs. J. and G. Thomson, 
by 24,600 horse-power; Messrs. Denny and Co., 
by 17,850 horse-power; Messrs. Inglis, by 15,000 
horse-power ; and Messrs. Napier and Sons, Messrs. 
Caird and Co., and Messrs. Stephen and Sons, by 
slightly lesser amounts. While there are some firms, 
such as Messrs. Aitken and Mansel, Messrs. Charles 
Connell and Co., Messrs. Napier, Shanks, and 
Bell, Messrs. M‘Millan and Son, Messrs. Robert 
Duncan and Co., Messrs. Dobie and Co., and Messrs. 


Russell and Co., that are shipbuilders pure and simple, | 


there are, on the other hand, still several firms of 
eminence that devote themselves exclusively, or 
almost so, to the business of marine engineering. 
Among the latter we may specially mention Messrs. 
John and James Thomson, Messrs. James Howden and 
Co., Mr. David Rowan, Messrs. Rankin and Black- 
more, and Messrs. Lees, Anderson, and Co. 
instances it is the shipbuilders who are the chief con- 
tractors, and in others the engineers take the foremost 
position in connexion with vontracts. A number of 
the steamers built at Belfast by Messrs. Workman 


In some | 





As in many other things, the progress in raising 
steam pressures in ordinary practice is not, as a rule, 
very marked from one year to another. Nor was there 
any great step in advance in that direction during the 
year 1882. Several firms, such as Messrs. Denny 
and Co., do not seem to have got beyond an average of 
75 lb. pressure ; Messrs, John and James Thomson, 
and other firms, have reached an average from 80 lb. 
to 90 lb. ; and in other instances the average pressure 
ranges from 100 lb. to 110 Ib., the latter having been 
reached in the two steel paddle steamers, Brittany and 
Normandy, built by Messrs. Elder and Co. for the 
channel passenger service of the London, Brighton, and 
South Coast Railway Company. The most advanced 
step that seems yet to have been made with high 
steam pressures is that of using steam at an initial 
pressure of 130 1b. on the triple expansion system, as 
carried out by Mr. Kirk (of Messrs. Napier and Sons) 
in the Australian cargo steamer Aberdeen, regarding 
which a paper was read by that gentleman at the last 
meeting of the Institution of Naval Architects. The 
same subject in a somewhat different way was brought 

forward by Mr. Robert Douglas, of Kirkcaldy, in a 
| paper read before the Institution of Engineers and 
| Shipbuilders in Scotland last session, which gave rise 
| to a most interesting discussion. We may mention in 
| passing, that there is some probability of pressures of 
| 140 lb. if not even of 150 1b. being reached in the 
| course of the present year. 
| Intimately connected with steam pressure, there is 
|the question of the consumption of fuel and the 
| economy of heat. In many instances the consumption 
| of coal has been brought down considerably in Clyde 
| practice. Specifications go out, and contracts are 








' accepted fora maximum consumption of 1.96 lb. per 
|indicated horse-power per hour, and the result in | 
actual service is 1.68 lb. of fuel, while in the case of the | 
| Werra a consumption of but 1.225 Ib. over a run of six | 
| hours is claimed. Engineers generally, however, will | 
| regard this performance with some doubts. Another 

| case occurs tous in which the contract was for a maxi- | 
|mum consumption of 1.8]b. on the six hours’ run, 

| whereas the actual result was 1.65 lb. 
| Of course, the subject of the economy of fuel | 
| depends largely upon the skill with which the boilers | 
jand engines are designed, as also on the care with | 
| which they are worked at sea; but it is certain that no 
| inconsiderable amount of the economy is due to the kind 





The ships of the future would not depend on cargo as 
at present. Cargo ships would rank second on the 
‘* Atlantic ferry”; and large passenger ships would 
inake 50 per cent. more trips, and therefore a greatly in- 
creased return to the shareholders. He would go still 
further, and say that the ship of the future would have 
no masts, the twin machinery so largely increasing the 
safety that the necessity for an auxiliary propulsive 
power, such as sails, would be quite removed. He 
also thought that with the attainment of 20 knots the 
limit of speed would be reached in vessels of anything 
like reasonable dimensions, unless some considerable 
improvement were introduced into the method of 
obtaining the power necessary to prope! the vessels. 

We have already referred to the extent to which 
steel is being used in the construction both of ships and 
boilers, and we would here remark that rivetting with 
steel does not seem to proceed at the same rate. That 
is asomewhat strange fact, but it may be due to the 
circumstance that a great amount of difficulty is still 
experienced in working with steel rivets, especially in 
very cold weather, when—it is alleged—there is a ten- 
dency for the heads to snap off just at the closing-up 
stage. In some cases therefore iron rivets are still being 
used along with steel plates. As it is, however, the 
manufacture—and therefore the use—of steel rivets 
has increased very materially during the past year. 
One Glasgow firm, Messrs. James Miller and Co., with 
whom this branch of business in a great measure origi 
nated, made something like 2300 tons of steel rivets 
last year, and almost the whole of that very large 
quantity was consumed by the shipbuilders and 
engineers on the Clyde. 

But steel is also used very largely in the shape of 
castings, more especially by marine engineers. Within 
the past year very considerable progress was made by 
Messrs. William Wylie and Co., not only to meet the 
existing demand, but also to help in extending the 
demand for such castings. After working for a num- 
ber of months making a very high-class quality of 
crucible steel in Siemens pot furnaces, they commenced 
last September with a Siemens open-hearth furnace for 
the same purpose. The castings made by Messrs, 
Wylie and Co. are chiefly in request amongst 
marine engineers, propellers, both solid and in single 
blades, forming a large proportion of the firm’s 
output. The firm have recently completed a course 
of experiments by which they have been put in a 


and Clark are still supplied with engines on the Clyde, | Of non-conducting material which is used in covering | position to turn out propellers and large castings of 


as used to be the case some years ago when Messrs. 
Harland and Wolff had not added marine engineering 
to their large shipbuilding business. While dealing 


| the boilers, superheaters, steam pipes, &c., and to the | 
mode in which it is applied on these surfaces. Marine 


| engineers and shipowners have now almost universally | 


every description with a surface almost as smooth as 
loam-moulded cast iron, and so mild that annealing 
may almost entirely be dispensed with, the process 


with this matter we may mention that all the engi- | come to recognise the importance of this fact and. to| having no hardening effect whatever on the surface of 


neering firms named were exceedingly busy last year. 
Messrs. John and James Thomson supplied engines 
and boilers to nine steamers, all except one being 
vessels ranging from 2000 tons up to 5300 tons; and 
those engines and boilers represented 4350 horse-power 
nominal, or probably about 30,000 horse-power indi- 
cated. The leading portion of Mr. David Rowan’s 
work during the year was the engines and boilers for 
half a dozen steamers for the Clan Line—at least 
12,000 indicated horse-power. 

Steel is used still more frequently in the construction 
of marine boilers than it is in the building of the hulls 
of the vessels. With some firms almost the whole of 
the boilers are built of steel, and in other cases the 
proportions are about two-thirds steel to one-third of 
Iron, or half and half. Of course, as Fox’s corrugated 
furnaces have proved themselves to be so eminently 
serviceable in actual practice, they are becoming more 
and more generally used from year to year. We believe 
that somewhere about fifty steamers on the Clyde alone 
were fitted last year with the Leeds Forge Company’s 
corrugated furnaces, and as they were almost wholly 
vessels of large size, many of them ranging from 3000 
up to 5000 or 6000 tons, it is probable that well-nigh, 
if not indeed quite, one-half of the steam tonnage 
turned out during the year was equipped with that 
most valuable appliance. It may suttice if we men- 
tion the following vessels as having had their boilers 
so fitted: The Aurania and Pavonia, of the Cunard 
Line ; the Werra and Fulda; several steamers for the 
two Cape Lines; half a dozen steamers for Messrs. 
Swire and Sons (London and China); at least seven 
steamers for the Clan Line ; the Stirling Castle ; the 
Glenogle, the Hammonia, the Lake Huron, &e. It is 
now too late in the day to say anything ina formal 
way in support of the great value of the corrugated 
boiler furnaces as now made of mild steel at the Leeds 
Forge ; but it just occurs to mention in an incidental 
way that a steamer whose engines had been giving out 
about 1400 indicated horse-power recently lad her 
boilers fitted with such furnaces with the results that 
an addition of about 200 indicated horse-power was at 
once gained. 

In our last article we referred to the subject of 
hydraulic rivetting in connexion with shipbuilding. 
Here we may briefly note the fact that Tweddell’s 
fixed hydraulic rivetters are in use, to the extent of a 
dozen or so, doing boiler work ; some of the leading 
firms of marine engineers being quite enamoured of 
them as thoroughly serviceable tools, 


| take the fullest advantage of it in practice. | 
| As regards the question of the consumption of coal | 
| on large ocean steamers, some very wild statements | 
; have recently been made by a contemporary, more | 
especially in reference to the Alaska, but beyond giv- 
ing them a general denial on the point of accuracy ; 
we do not propose on this occasion to deal with them. | 
Much consideration was given to the subject of- the 
speed of great passenger steamships during the past 
year, excited in a great measure by the wonderful 
| passages that were made by the steamer just named, 
{and now frequently and appropriately spoken of as 
‘*The Greyhound of the Atlantic.” That remarkable 
| vessel made twelve round voyages during the year, and 
while several of the runs out to New York were made 
| in little over seven days each, at least three of the re- 
| turn passages were accomplished within seven days, 
one of them being done in six days, eighteen hours, 
| thirty-seven minutes. Other steamers turned out last 
| year by the builders of the Alaska—Messrs. John 
| Elder and Co.—have also secured prominent places in 
the records of the triumphs of Clyde shipbuilding. For 
example, there is the Stirling Castle, which has scored 
a speed of 18.4 knots per hour, and has proved herself 
to be the fleetest vessel ever engaged in the China tea- 
carrying trade ; indeed, she even arrived in the Thames 
several days ahead of the China mails, although the 
latter came part of the way overland. Then there are 
the channel steamers Brittany and Normandy, whose 
recorded speed is set down at 17.8 knots per hour ; and 
the North German Lloyd’s steamer Werra has attained 
a speed of 17.23 knots per hour. But it would seem as 
if ‘‘ finality” had not yet been reached in the matter 
of speed even with the remarkable doings of the 
Alaska and the Stirling Castle, inasmuch as still greater 
things are promised in regard to the Oregon, another 





Guion Liner now on the stocks in Messrs. Elder and 
Co.’s yard, a vessel whose engines are expected to} 
develop 13,000 horse-power. On the occasion of the | 
launch of the Aurania, the last addition to the Cunard | 


the steel. Several 70-cwt. cylinders have recently 
been turned out by the firm which were machined 
quite easily without requiring to be subjected to any 
annealing operation whatever. 

While speaking of screw-propellers we ought to 
mention that manganese bronze is being more and 
more generally used in their construction. Messrs. 
Elder and Co. have been the leaders in this matter 
on the Clyde, but for the purpose in question the same 
material has now found its way into the Cunard fleet, 
Messrs. James and George Thomson having used it for 
the Aurania’s propeller. 

In some instances Whitworth’s fluid-pressed hollow 
steel shafting is used for propeller shafts, and in no 
small propcrtion of cases Vickers’s cast steel is used 
both for crankshafts and for propeller shafts, more 
especially in the mail and passenger steamers of the 
highest class. In the North German Lloyd’s and 
Hamburg-American steamers built on the Clyde last 
year, the crankshafts were all made of Krupp’s cast 
steel. 

At this stage it may not be out of place to give a few 
data as to the make of mild steel last year for ship- 
building and engineering purposes. The Steel Com- 
pany of Scotland turned out well-nigh 70,000 tons of 
steel last year, nearly one-half of which was made up 
of ship plates, the remainder being made up of boiler 
plates (about 12,000 tons), angle bars, &c., rivet metal, 
channels, forgings, and castings, and the great bulk 
of which was delivered to Clyde firms. Messrs. 
Beardmore, of the Parkhead Iron and Steel Forge and 
Rolling Mills, also did a large amount of work in the 
same department. Including both iron and steel, the 
turn-out for this year amounted to about 30,000 tons 
of ship and boiler plates, nearly 18,000 tons of bars, 
and about 4000 tons of forgings. 

There are many Clyde inventions of which we might 
speak whose object is to facilitate the working of 
steamers and their cargoes, and to contribute to the 
successful working of the engines, boilers, &c. ; but we 


fleet, Mr. James R. Thomson, one of the builders, | can only find space to refer briefly to a very few of 
assuming the robes of the prophet, indicated somewhat | them. One of them is the well-known steam-steering 
remarkable advances in the immediate future. It was | gear of Messrs. Muir and Caldwell, of Glasgow, an 
not enough to say that, while she was only an “eight | appliance which has secured a very firm hold on ship- 
beam” ship, she would be as fast as, if not faster than, | owners and marine engineers. Something like a 
the Servia ; but still greater changes were about to} hundred sets of their gear were turned out by the firm 
follow. The next step would be twin screws instead | last year, and the present year began with the books 
of the single screw ; while, instead of 16, 17, or even | of the firm containing about an equal number of orders. 
18-knot ships, he believed there would be ships going | Messrs. Bow, M‘Lachlan, and Co., Paisley, inventors 
at a speed of 20 knotsan hour. He went still further, | in the same direction, supplied as many as 166 sets of 
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DETAILS OF 


DREDGER 


FOR THE RIVER WEAR. 





CONSTRUCTED BY MESSRS. HAWKS, CRAWSHAY, AND SONS, GATESHEAD-ON-TYNE, FROM THE DESIGNS OF MR. H, H, WAKE. 
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DREDGER FOR THE RIVER WEAR. 
Specification for a Single-Ladder Dredging Machine to be 
Supplied, Delivered, and Set to Work in Sunderland 
Harbour for the River Wear Commissioners. 
(Continued from page 81). 
Compound ENGINE FoR 80LB, STEAM PRESSURE. 
_ 51. General Description.—The engines* are to be on the 
inverted direct-acting principle ; the two cylinders, high 
and low pressure, working on cranks set at right angles, 
each being fitted with a slide valve, worked by eccentrics 
on the main shaft, the slide valve chests being placed on 


_ * The engravings of these engines and boilers will appear 
in a future issue. 








EFF 


| the outside of the cylinders, i.¢., not between them. To 


have a surface condenser made so as to drain itself 
properly, with air and circulating pumps, placed so that 
the foot valve of the former is at least 12in. below con- 
| denser bottom ; also to have bilge and feed pumps. The 
working speed of all these pumps to be reduced to half 
the speed of the pistons. e engines are to be made to 
reverse by a handwheel and slot link motion, and to be 
made as accessible as possible, for the purpose of cleaning 
| and repairs, particularly as the engines will be working 
| in water essentially muddy. 

52. Cylinders.—The Te cylinder to be 213 in. 
| in diameter, and the iow-pressure 40in., and the stroke 
'30in. To be made of sound cast iron, clear of flaw holes 
\ or defects, the high-pressure one being provided with a 


| 


hard cast-iron liner, bored and fitted together with sur- 
face joints, those of high-pressure cylinder and steam chest 
being scraped up to a true surface. To be fitted up with 
stuffing-boxes and glands, bushed with gun-metal, to re- 


| ceive the piston rods, the glands to be sufficiently clear 


of working parts to be accessible for tightening up when 
engine is running. The cylinders to be recessed top and 
bottom, clear of the pistons, to admit of re-boring. The 
high-pressure eylinder to have renewable slide face of 
hard cast iron, secured with brass pins fin. in diameter, 
with countersunk heads. Each slide valve chest is to be 
on the outside of the cylinders, and easy access given to 
them by doors. The high-pressure slide may be single 
ported, but the low-pressure is to be double ported, and 
care taken that the areas of all the steam and exhaust 








' 
i 
' 
' 
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ports and steam port openings are ample for a maximum 
piston speed of 400ft. per minute, to avoid undue wire- 
drawing of steam, &c. Relief valves, with suitable 
casings, for the protection of the attendants, to be fitted 
to the low-pressure steam chest, and the top and bottom 
of each cylinder, also indicator cocks and solid drawn 
copper pipes to be fitted to each cylinder; lin. drain 
cocks to be fitted to each cylinder and slide casing, work- 
able from starting platform. The low-pressure cylinder 
bottom to have a door in it, as large as possible. The 
cylinder and steam chest sides and bottoms to be covered 
with non-conducting cement and sheet iron, neatly 
finished. 

53. Auxiliary Starting Valves.—To be fitted to both cy- 
linders to facilitate starting. The starting valves to be of 
brass with brass spindles. The steam to be led to these 
valves by an independent copper steam pipe, 2in. in 


diameter, from the main steam pipe, and to have a steam | 


stop valve on it to shut the steam off the valves when not 
required, 

54. Cylinder Covers.—To be strongly ribbed and covered 
with non-conducting cement and fitted with plates of 
figured iron, and to have stufting-boxes and glands bushed 
with gun-metal, to receive the tail ends of the piston rods, 
as a guide to the pistons. 

55. Pistons.—To be made hollow of the very strongest 
cast iron, strengthened with ribs, fitted with junk rings, 
and to have iron bolts with large square heads, brass nuts, 
Oldham's spring and rings, and iron guards, the guards 
being kept down by square studs, and ,'; in. split copper 
ins. The pistons to be fastened on their respective rods 
by well-fitted brass nuts. 

56. Piston Rods.—4}in. in diameter, to be made of best 
forged scrap iron, clear of marks and flaws, and of ap- 
proved design, to be fitted with large adjustable piston 
rod shoes not less than 13 in. by 9} in. or equal surface. 
The shoes on the headway to be lined with Parson’s white 
brass. The piston rod crossheads to be fitted with gun- 
metal connecting rod brasses with wrought-iron keeps, 
bolts, nuts, check rings, and set pins. The piston rods to 
be sufficiently long to work through the covers. 

57. Connecting Rods.—To be of best forged scrap iron, 
clear of marks or flaws, 45 in. in diameter at top end, and 
5 in. at bottom end, and not less than 5 ft. 74 in. long, 
centre to centre, turned and fitted with gun-metal cods, 
provided with liners, arranged to admit of the ready 
adjustment of the bearing without removing the bolts, 
with wrought-iron keeps, bolts, nuts, check rings, and set 
pins. The gun-metal cods to be of ample strength in all 
parts and not less than 1} in. thick at the crowns of the 
brasses. 

58. Slides.—To be of sound cast iron, planed and scraped 
to the cylinder faces, that of the high-pressure cylinder 
being single ported, and for the low-pressure double ported. 
To be secured to the spindles by wrought-iron plates and 
steel keys, or brass nuts, as may be required. The spindle 
hole through the slide to be elongated, to admit of the 
slide being readily adjusted to wear or refacing. Pro- 
vision to be made for keeping the slides up to their face. 

59. Slide Rods.—To be 2in. in diameter, of wrought 
iron, to be carried through the steam chest covers, fitted 
with a long gun-metal bush as a guide, and covered with 
a polished dome. To have an adjustable guide, outside 
the stuffing-box at the other end, and to be made adjust- 
able at the bottom ends, which take the slot link blocks. 

60. Eccentrics.—To be four in number, the sheaves of 
cast iron, those for the headway not less than 3in. wide 
in the bearing surface, the straps of forged scrap iron, 
with loose rolled Muntz metal rings fitted in them, the loose 
ring running between the sheave and the strap, to be cut 
with bevel ends, but to be kept 4in. from butting, and to 
be perforated with gin. holes 4in. apart, for the purpose 
of lubricating the surface of the sheave. The wrought- 
iron straps to be fitted with soft brass liners for easy 
adjustment, wrought-iron bolts and double nuts, lubri- 
cating cups, syphons, and lids. Eccentric rods_ of 
malleable iron made apart from the strap, but bolted to 
it through a T end, and made adjustable at the eyes 
which take the slot links on the headway pins. ; 

61. Slot-Link Gear.—To be double bars of forged iron, 
not Tess than 12in. wide, with the necessary pins not less 
than 1}in. in diameter by 1#in. long, for the eccentric 
rods forged on solid, properly case-hardened and fitted 
with gun-metal adjustable blocks, and so arranged that 
the eccentric rods work in 4 line central with the slide 
rods when in full gear. The pins for the headway 
—-= rods to be made long enough to take the drag 
inks. 

62. Starting and Reversing Gear to be Approved of.—The 
handles of auxiliary starting valves, drain cocks, engine, 
stop, and throttle valve, safety valve easing gear, damper, 
feed check valve, &c., to be arranged within easy reach 
from the starting platform. 

63. Steam Stop and Throttle Valves.—A steam stop valve, 
with cast-iron seats and gun-metal valves, lids, and 
spindle, workable from the platform, to be fitted. Also 
two strong gun-metal throttle valves, one in steam pipe, 
working on gun-metal seat, and another in the exhaust 
pipe of the low-pressure cylinder, the latter being slightly 
out of balance, and din. slack all round the pipe. These 
throttle valves to be connected together and worked by 
the same governor. 

64. Governor.—A Churchill or other approved powerful 
steam governor to be fixed in engine room, driven off the 
shaft, and coupled to the throttle valves in the steam and 
exhaust pipes. 

65. Bedplate.—To be of cast-iron, and arranged to re- 
ceive the bearings for the crankshaft, columns, condenser, 
pumps, &c. It is to ke securely bolted to the keelsons of 
the hull, and packed with iron strips, carefully fitted 
under the columns, the spaces being filled in with teak. 

66. Condenser.—The condenser to be horizontal, and to 
contain not less than 600 square feet of solid drawn brass 
tubes, lin. in diameter, and 18 B.W.G.; the passages 


being arranged to direct the water twice through the tubes, 

the cold water passing through the upper rows first. The 

tubes to be secured in brass tube-plates by Horn’s patent 
wooden bushes, or strong screwed glands, provision being 

made in She arrangements for the ready withdrawal of 

tubes. The condenser to be fitted with a large manhole, 
| to give access for internal examination, and a small man- 
| hole in bottom for raking out deposit. Also supplementary 
| feed and drain cocks to be fitted, and a cock with funnel 
to be placed on the exhaust pipe for supplying soda. Also 
a cock with coupling to take the donkey hose, to be 
placed well up on exhaust pipe, to test the condenser with 
water for tightness. The tubes are not to be within 15 in. 
of the top of the condenser, and a cast-iron plate is to be 
fixed below the exhaust pipe, to spread the steam over | 
the top of the tubes, and in other respects the condenser 
is to be arranged to secure as good a vacuum as _ possible. 
The tube-plates are to be efficiently stayed, and if re- 
quired, a brass diagram plate, for supporting the tubes, is 
to be fitted near centre of the condenser. If the water 
is arranged to be forced through the tubes, provision is to 
be made to prevent the tubes from being forced out of 
position. The water-box doors, if made in one for each 
end, to have the necessary manholes in them. 

67. Air Pumps.—To be 154in. in diameter, and 15 in. 
stroke, or of equivalent volume. The chamber to be of 
brass, bored and fitted, with brass bucket, foot and head 
valve seats and guards, with Hepburn’s lignum valves, 
and to have a separate discharge pipe and valve on the 
side of hull. The pump rods to be of Muntz metal, and 
finished not less than 23in. in diameter. <A self-acting 
Sin..pet valve, to be fitted with coupling and about 6 ft. 
of Sin. flexible suction pipe, for supplying alkali to the 
feed water when required. 

68. Circulating Pumps.—To be not less than 15 in. in 
diameter, and 15 in. stroke and to be single-acting. The 
chamber is to be of brass, and fixed in position by flanges, 
and so arranged that it can be easily withdrawn for re- 
boring, without disturbing the pump heads or breakin 
any other joint than the pump cover; to be bored “a 
fitted with rod of Muntz metal, 2 in. in diameter, a brass 
bucket, valves, seats, and guards, and india-rubber valves, | 
In addition to the ordinary sea suctions, the pump to have | 
a large bilge suction with non-return valve. Also a large | 
air vessel, to be fitted of capacity not less than one and a | 
half times the volume of the pump. | 

69 Feed and Bilge Pumps.—One of each, the rams being | 
4in. in diameter. The pumps to be of cast iron, with 
stuffing-boxes and glands bushed with gun-metal. The | 





ram to be of brass, and the valves and seats of gun-metal. | 
The valve boxes to be arranged so that the seats can be | 
easily renewed, and the lift of the valves made easily ad- | 
justable. Both pumps to be fitted with pet valves and 
loaded escape valves, and air vessels on the discharges. | 
The feed pipes are to be of copper 24 in. in diameter, | 
8 B.W.G., and the regulating feed valve or cock is to be 
so arranged as to leave a head of water on the air pump | 
head valve in the hot well. The bilge pump to be fitted 
with a mud box or strainer of easy access, and to be con- 
nected to the bilge valve box, so as to pump from any 
part of the vessel and discharge overboard. All bilge 
suction pipes to be of lead with roses, and all discharge 
pipes of copper or cast iron. 

70. Pump Heads.—1} in. air cock, with pipe leading 
below floor, to be fitted to air-pump head. The circula- 
ting pump head to be so arranged that the barrel of circula- 
ting pump can be easily withdrawn for reboring- 

71. Delivery Valves.—The discharge valves for the air 
circulating, bilge, and donkey pumps, to be of cast iron, 
with brass valves, lids, and spindles, and to be placed | 
above the water line. The circulating discharge pipe to | 
be of copper, and to be fitted with a valve, by means of | 
which the circulating water can be directed overboard or | 
up to the spouts, and so arranged as to throw the water | 
in a proper direction, on to either spout, for the purpose 
of cleaning them of the dredged material. 

72. Main Bearings.—To be four in number, of gun- 
metal with flat sides and bottoms, and no chipping pieces, | 
to be 13 in. long, and 2in. thick at the crown; to be 
made with collars not less than 1} in., to give space for | 
feeling brasses. The keeps to be of wrought iron, fitted | 
with leaned oil boxes, and secured with wrought-iron | 
bolts and puts, check rings and set pins. | 

73. Crankshafts.—Of forged iron with solid cranks, to | 
be clear of marks and defects, and made in two duplicate | 
pieces, with the cranks at right angles. The shaft to be | 
not less than 7?in. in diameter, pins 9 in. long, main 
bearings 13 in. long, and forged with solid couplings. 

74. Guide Plates,—Of hard cast iron, separate from the 
columns, so as to be easily adjustable to the wear of the 
piston rod crosshead and shoes, and fitted with oil boxes | 
at bottom, with small cocks to draw off the oil, also to | 
have a syphon, oil box, and pipe for supplying oil to the | 
centre of each guide. 

75. Turning Motion.—Consisting of one or more worm- | 
wheels, and wrought-iron worms, to be of sufficient | 
power to turn the engine backward or forward, when in 
gear, by hand. 

76. Injection Valves.—Two in number, to be placed well | 
clear of the bilge, and on each side of hull, close to after | 
bulkhead of stokehole, each one to be of cast iron, large | 
at the part which takes the ship’s side, to be diced and | 
fitted with brass valve, lid, spindle, and cast-iron hand- 
wheel. Diameter. 

77. Pipes: in, “Bowe. 

Main steam pipe, of copper 5} 6 
Main injection pipe if copper 8 
Air pump discharges if copper 
Circulating pump of copper a: 
Main and donkey feeds of copper.. 
Waste steam pipe of copper 25 
Donkey steam pipe of copper 

we exhaust pipe of copper 
Bilge pump discharge if copper 





8 
8 
2 


10 
10 
12 


1 








| valve chambers as being new. 


| would be impossible. 
| long suctions, different directions and substances, is 
| simply to connect the air pipe to top of valve chamber 


Diameter. 
in. 


of 


77. Pipes : 

B.W.G, 

Donkey discharge overboard 
copper oe des ‘ oe 10 
Donkey discharge on deck of copper 24 12 

All lubricating, water drain, steam gauge, or scalding 
down pipes to be solid drawn copper. All bilge or sea 
suctions below floor of lead, 3 in. in diameter, and above 
the floor, of copper, Bilge suction pipes are to be taken 
from each compartment of the ee, and are to Jead 
to a valve box in the engine room, each valve being pro- 
perly marked, to indicate the compartment to wd it 
belongs. 

78. Cocks.—To be of brass, those for suctions to have 
brass roses, and where fitted to the ship’s side to have 
spigots projecting through the plates, and the blow cock 
to have a brass washer plate on the outside over which 
the spigot is to be caulked. All cocks above jin. to 
have packed glands and flanges. All cocks exposed to 
the boiler pressure to be of gun-metal and fitted with not 
less than hen three brass through bolts to the glands. 

79. Lubricators and Oil Cups.—To be fitted to all the 
working parts, the principal bearings being supplied from 
fixed oil boxes and syphons, placed in convenient posi- 
tions. An improved impermeator to be fitted near the 
inlet of the high-pressure cylinder. 

80. Gauges.—Steam and vacuum gauges of Bourdon’s 
own make to be placed in convenient positions in the 
engine-room, for the engine attendant seeing them. Also 
a pressure gauge in the stokehole. All pipes to the pres- 
sure gauges to be made as short as possible, and stiff, and 
all the coupling to be screwed, and no soldering to be 
required. Pipes to be not less than 4 in. inside, and 
fitted with cocks near to the gauge syphons for blowing 
the pipes clear. The cocks on boiler to project through 
the plate Lin., to prevent the orifice from being furred up. 

81. Ladders, d&c.—Neat ladders, with ——_— double 
handrails, platforms, &c., to be fitted where necessary. 
The engine-room floor to be covered with neatly fitted 
wrought-iron checquered plates, with suitable hatches, 
properly made with ring bolts, &c., to give access to the 
bilge suction strum. Also all couplings, running spindles, 
and gearing to be neatly covered over with ,%;in. iron 
plates, made to lift off by hinges where necessary, for the 
purpose of examination, and to have hand-rails or foot- 
steps fixed on them where required. 

82. Telegraph.—A telegraph is to be fitted and fixed 


| between the engine room and the bow of the dredger, and 


is to be arranged and carried out to the satisfaction of the 
engineer. 

83. Steam Whistle.—A 6 in. steam whistle of approved 
arson to be fitted in suitable position and connected to 
oiler by copper pipes and strong cock. 

84. Store Room.—To be fitted at the side of the engine- 
room with shelves, lockers, &c. Also oil tanks, to be 
placed in the store-room, with pipes fitted to fill them 
from deck, and the door of the store-room to be provided 
with suitable handles, brass lock and key. 

(T’o be continued). 


AUTOMATIC PRIMER FOR PUMPS. 
To THE Eprror OF ENGINEERING. 

Str,—In your last issue you describe a simple and 
ingenious method of expelling air from pump barrel and 
I may say that J have, and 
have had, a number of pumps for many years similarly 
fitted, in some cases applied differently ; for instance, if 
you have pipe connexions to pumps from two or more 
different directions and two or more different substances 
at all temperatures, say spirits, ammonia, light and 
heavy oil, most of them giving rise to gases when under 
suction—hence the pipe connexion to top of valve-cover 
or chamber—under these cases the plan before mentioned 
The plan I have adopted in these 





and carry it into the delivery pipe. In some cases I have 
a small hand valve fitted on pipe ; this has never failed. 
Yours truly, 
GEORGE VALENTINE, F.C.S., 
Engineer and Manager. 
Bone Charcoal Works, Pumpftields, Liverpool, 
February 20, 1883. 


LOCOMOTIVE WORKING. 
To THE Eprtor OF ENGINEERING. 

Sir,—In your issue of December 22, I notice a state- 
ment relating to long spells by railway engine drivers, 
which if taken as an example of regular practice certainly 
cannot tend to safety. 

In connexion with this subject I beg to bring before 
your notice the enclosed Graphique du Service des Ma- 
chines, generally used by locomotive superintendents on 
Continental railways, according to Government regula- 
tion as to normal working time for engine drivers. 

By the aid of this graphique for a given section, and a 
known number of trains each way, we first determine the 
exact number of locomotives required to work the given 
traffic; secondly, the number of hours of duty each day 
in accomplishing the tour ; thirdly, the number of miles 
run each day ; fourthly, the number of hours per diem for 
rest ; fifthly, wash-out days. 

Generally, the Government regulation does not exceed 
twelve working hours per diem, and this serves as a basis 
for drawing up the locomotive service graphique. f 

The enclosed graphique is for one of the traction sections 
on our main line, the distance from A to B (between 
running sheds) is 82} miles; there are ten goods trains 
running each way, the line being single, A to B running 
east, odd train numbers run east, drivers’ quarters at A. 

In order to illustrate the application more fully I here- 
with enclose an extract from train time table. Supposing 
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that William Stanger, driver, engine No. 120, starts on 
November 1 with train No. 33, he has to run every day 
as per graphique up till November 21 ; care must be taken 
that he be not appointed to the same number of train a 
second time during twenty-one days, when the touriscom- 
rleted. 

' i asides the mean running time perday, as per graphique, 
each driver is obliged to appear one hour before starting 
as per time table, and generally one hour suttices after 
arriving at the depét for coaling, turning round, and 
examination of working gear, which makes a mean daily 
duty of 114 hours. 
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Ii we discard for convenience sake the 40 minutes’ run | 
on the 2lst of November and 9} miles done, and put 
them into the body of the work, we find that we have, | 
in 21 days for making the tour, 19 days’ running, and | 
almost two days for washing out and repairs. 

Here is an extract from the time table and which 
serves as a basis in drawing up the graphique : 

Trains start Trains arrive 
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No. from A. at B. 

21. 12.45 a.m. 10.5 a.m. 

23 4.40 a.m. 2.45 p.m. | 
25 9.45 a.m. 6.35 p.m. | 
Za ©. 10.20 p.in. 
29 5. 3.35 a.m. 

31 9.25 7.10 a.m. 

33 2.50 a.m 12.45 p.m. 

35 6.25 a.m 4.50 p.m. 

37 7.45 p.m 5.20 a.m. 

39° =: 11.05 p.m. 8.45 a.m. 

Trains start Trains arrive 
from B. at A. 

22 3.10 p.m. 12.40 a.m. 

24 4.55 p.m. 2.30 a.m. 

26 6.40 p.m. 4.25 a.m. 

28 8.40 p.m. 6.15 a.m. 

80 = 12.25 a.m. 11.25 a.m. 

32 3.40 a.m. 3.05 p.m. 

34 8.50 a.m. 7.40 p.m. 

360 11.15 a.m. 9,20 p.m. 

40 1.15 p.m. 11.00 p.m. 


42 10.25 p.m. 8.10 a.m. f 
3y adhering to this system much inconvenience 1s 
avoided, the work is fairly divided amongst engines and | 
drivers, the drivers can always know what time they | 
have at their own disposal, and no dangerously long spells | 
can take place. 
The annexed Table very clearly explains itself. 
Division of Time. 














: , No. of 
Mile : 
ee Reserve. Rest. — Locomotives 
ime. —_ required, 

8.55 15.05 82} 1 
11.00 S2y 2 
10.05 824 3 
11.25 z S24 , 
10.25 S $2} 5 
= s2} 6 
: 824 7 
E 2} s 
= 82} 9 

2 82t 10 

° 0.0 11 | 
2 100 12 
3 : 13 

_ 14 | 
Pa 15 

S 16 | 

Z 17 | 

° 18 | 

4 19 | 
20 

21 | 

| 


Mean per = 
day= 9.25 








Yours very truly, 
Tuomas Urquuart, M.I.M.E., 
Loco. Supt. | 

Bonisoglebsk, South Russia, 8/20 January, 1883. 


NON-CONDUCTING COVERINGS FOR 
BOILERS. 

To THE Epitor or ENGINEERING, | 
Srr,—Our attention has been directed to an article in 
your issue of the 16th inst., headed ‘* Non-Conducting 
Coveringsfor Boilers and Steam Pipes,” in which you | 
refer to some experiments made, and oonclusions arrived | 
at, by a Mr. W. T. Bird, of Sunderland. Certain state- | 
ments as to the coverings of Tvope’s Company, however, 
are so incorrect and injurious to us, that we take the | 
earliest opportunity to contradict them. At Mr. Bird’s | 


| of iron. 
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decisions—on the ‘nothing like leather” principle—we 
are not all surprised, for as we are informed that Mr. 
Bird is Mr. Dade s agent, it is not to be wondered at that 
the result of Mr. Bird’s labours should be “ there is 
nothing like Dade.” Now as to misstatements : 

1. The price of our covering tested by Mr. Bird is not 
10d. per square foot, and he had no authority for his 
statement, having never communicated with us. 

2. Our latest patented removable covering is practi- 
cally fireproof, and can be made waterproof, which can be 
said of no other coverings. 

3. Instead of only being made in 3 ft. lengths, we make 
sheets up to 7 ft. by 3 ft., and as much as 3 in. thick. 

4. The s.s. Paramatta is only one of ten vessels of the 
P. and 0. Company, the pipes of which we have covered. 

5. H.M.S. Collingwood is having her boilers covered 
with the fireproof covering. 

6. The cost of covering 1000 ft. of 103 in. piping would 
be less than 80/., and not 137/. 10s., as stated by Mr. Bird 
—a vast difference ! 

7. Mr. Bird is the first to discover that silicate cotton 
is a better non-conductor than hair felt. 

In Jron of September 1, 1882, under the heading of 
** Science and Art” occurs the following : ‘‘ The non-con- 


| ducting properties of slagg wool (silicate cotton). Accord- | 
| ing to experiments made by Mr. Emery on non-conducting | 


substances, animal felt is the best. Taking this as 100, 


No. 2 slagg wool is represented by 83, and No. 1 slagg | 


wool by 67, sawdust coming between them at 68,” &c. 
To conclude, we are quite willing to have our removable 


| coverings tested by any impartial judges against those of 


Dade, or any one else, as to non-conducting qualities, 
durability, facility of application, appearance, &c., at any 
time and place, the loser to pay all expenses. 
We are, Sir, yours very respectfully, 
Toore’s ASBESTOS COVERING Co., LIMITED. 
Per Cus. Toopr, Managing Director. 
1, Ben Jonson-road, Stepney, London, Feb. 21, 1883. 


PIAT’S FURNACE. 
To THE EpiToR or ENGINEERING. 
Sir,—In your paper of the 16th inst. I see among the 
‘* Notes” a description of Piat’s furnace, the peculiarity 





| of which is that it can be tilted on trunnions, so that 


molten metal can be poured from it without any necessity 
for removing or handling the crucible, thus avoiding both 
delay and risk of damage to crucible. The advantage of 
this is very great, as anybody will know who has had the 
handling of large crucibles of metal. It may be of interest 
to point out that a furnace of this kind has long been in 


use for a somewhat similar purpose, though in a branch | 


of industry a little out of the way of most of your readers. 


In the process of desilverising lead by means of zine, | 


an alloy is formed of lead, zinc, and silver. Previous to the 
final extraction of the silver, this alloy is usually sub- 
mitted to distillation to remove the greater portion of the 
zinc. Thisdistillation is mostly carried out in retorts or 


crucibles of plumbago material. 


One form of retort very much used for the purpose is 
shaped like an oil-flask, and is heated in a small furnace 
by coke packed all round it. 


| 
To avoid the delay and frequent breakage of these | 


retorts in emptying out the residual lead and silver after 
removal of the zinc, a tilting or oscillating furnace was 
introduced by Mr. Faber du Faur in America in 1870. 
This furnace is patented in England. The patent is 
dated December 3, 1870, No. 3175, taken out on behalf of 
Edward Balbach, the owner of the works in America in 
which the ‘‘ tilting furnace” was first used. The specifi- 
cation gives a drawing of the furnace. The retort is 
fixed in the furnace, being supported on a small brick 
area, and having its neck projecting a little through the 
front side of the casing, which is of wrought or cast iron, 
lined with firebrick. 

When at work the flue of the furnace connects toa 
corresponding opening in a stack or main flue. When it 
is desired to empty the retort the whole furnace tilts over | 
on its trunnions, without in any way disturbing the fire or | 
the retort, returning again to its position as soon as the | 
metal is run out. The tilting may be effected by a long 
lever, or by wormwheel arrangement as in the drawing. 

It is, in principle and in fact, the furnace you describe 
as now being introduced at the Mint, the only difference 


being in the body of the furnace, caused by the difference | 


in the kind of vessel to be heated and emptied. 
These furnaces are largely employed in America, and I 
have myself seen them at work in Germany. 
Yours truly, 
W. M. Hvtcuines. 
Bagillt, North Wales, February 19, 1883. 








NOTES FROM THE SOUTH-WEST. 


| Penarth New Dock.—Considerable progress has been | 
made during the last six months, although the weather | authorities step now on firmer ground, and undertakers 


for a great part of the time has been unfavourable. About 
two-thirds of the excavation is now completed, and the 
greater part of the dock wall is finished and ready for 
coping. 

Cardiff—There is still a pressure for coal, although 
there are exceptions to the rule. The pressure upon dock 
accommodation during the week has been heavy, a large 
number of ships being in dock. In iron ore there is no 
change for the better. Last week’s clearances comprised 
126,204 tons of coal, 5698 tons of patent fuel, and 745 tons 
The imports comprised 4625 tons of iron ore 
from Bilbao, and 5340 tons from other sources. 

H. H. Vivian and Co. (Limited).—Sir H. H. Vivian, 
Bart., M.P., has resolved to transfer his establishments 
at Swansea, Birmingham, and Norway, to a joint stock 
company. The capital has been fixed at 360,000/. in 
36,000 shares of 10/. each, consisting of 20,000 “A” 








shares, entitled to 6 per cent. cumulative preference 
dividend on the capital as paid up, and 16,000 ** B” or 
deferred shares, to be allotted to the vendor in part pay- 
ment of the purchase money for the properties. The pro- 
perties to be acquired under the proposed arrangement, 
which takes effect as from July 31, 1882, from which date 
the new company will be entitled to all profits, comprise 
the extensive Hafod Isha Nickel and Cobalt Works, 
established at Swansea in 1855 and 1856; the German 
silver and brass rolling mills, tube and wire mills, esta- 
blished at Birmingham in 1860, including the nickel 
plating works, warehouses, and offices more recently 
added, and the Berg Nickel Mine and Smelting Works 
| at Serjen, Norway, purchased by Sir Hussey in 1872, for 
| the purpose of insuring a constant supply of nickel ore 
| without payment of intermediate profits. 

| The Caerphilly Foundry.—This foundry, which is situate 
between the Rhymney and Pontypridd, Caerphilly, and 
Newport Railway, and in close proximity to the railway 





| station, has been at a standstill for many years. It was 
| last carried on by Mr. Matthews, of Newport. During 


| the past few weeks a Manchester firm has taken the 
premises, and the engines have been repaired and set in 
motion. Additional machinery and rolling stock have 
also been brought on the premises. 


Traction Engines on Devonshire Roads.—A short time 
since Mr. Collings, of Chudleigh, was proceeded against 
before the Newton magistrates and required to pay a 
| rather heavy sum for damages alleged to have been done 
| to the highways by a traction engine belonging to him. 
| A warm controversy has been going on for some months 
between the opponents of traction engines and those who 
| believe that their use under certain restrictions is for the 
| advantage of farmers and of the community generally. 
; A public meeting on the subject has been held at Exeter. 
| It was convened for the purpose of giving agriculturists 
| and others favourable to the employment of these engines 
| an opportunity of expressing their opinions, and also of 
| affording practical proof of their sympathy with Mr. 
| Collings, who is regarded by many as the victim of an 
oppressive application of the law. 

Great Western Collicry.—At a meeting of the directors 
of this colliery on Thursday it was decided to recommend 
a dividend of 10s. per share on the ordinary “‘ B” shares 
of the company, for 1882, payable Aprill. 


| 


Gloucester Wagon Company (Limited).—The directors of 

| this company have declared an interim dividend for 
1882-3 upon the ordinary stock of the company at the rate 
of 5 per cent. per annum. 





ELECTRIC LIGHTING NOTES. 

A Frexcu journal L’Union Républicaine, published 
| in the department of Tarn, describes a scheme, which 
| it appears will be sanctioned by the Municipal Council, 
| for lighting the private houses and streets of Albi with 
| electricity. Power would be furnished by the River 
| Tarn, which already is largely drawn upon for driving 
| mills. 

The Lumiére Electrique states that aseries of ex- 
periments have been carried out for illuminating the 
Chamber of Representatives in Brussels. The Com- 
; pagnie Industrielle d’Electricité, who have undertaken 

the work, at first employed fourteen Soleil lamps, which 
| were placed above a ground glass ceiling. It was 
| found that the light produced was excessive, and the 
{number of lamps was reduced to nine, which was 
| found to be ample, while shadows are but slightly 
marked. The Belgian Minister of Public Works has 
| authorised the experimental lighting of a passenger 
train between Antwerp and Brussels, under the super- 
|intendence of MM. Barlet and Dery, engineers-in- 
ichief, who are going to employ Tommasi accumu- 
lators to supply Swan, Maxim, and Nothomb lamps. 

Many of the projectors of schemes for electric light- 
| ing under provisional orders will view with disfavour, 
| possibly dismay, the very plain speaking on the part 
|of the Board of Trade, at the meeting held on 
Saturday last. Doubtless the advisers of the Board have 
gained much experience from studying the numerous 
applications from would-be undertakers, who have 
sought, with an insignificant capital, to obtain pos- 
session of large areas. Such promoters must feel that 
all chances of speculative money-making in that direc- 
tion areat anend. The Board of Trade, while showing 
the intention and the power of aiding and protecting 
the vestries, nevertheless leave those bodies free to act 
as their advisers should recommend. The municipal 








| know the limit set to their enterprises. The reso- 
| lutions of the Board of Trade are briefly as follows: 
| 1. No bogus companies will be tolerated ; 2. The 
area delivered to the undertakers will be propor- 
|tioned to the money they propose to spend; 3. 
| This area shall be agreed upon by the vestry con- 
}cerned and the company; 4. The Board of Works 
must be satisfied that the undertakers possess the 
money they propose to spend, and will see that it 
is devoted to the proper purpose ; 5. The question of 
price to consumers will be left open, to be regulated 
by competition with gas, and, possibly, with other 
companies ; 6. The public undertakers and insurance 
companies must settle between themselves the problem 
of risks from fire; 7. It would rest with the vestry to 
select a company to undertake lighting when two or 
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STROUDLEY’S SPEED INDICATOR. 

















more were seeking to acquire the same area. Under 
these conditions the municipal bodies will have only 
themselves to thank if they get into trouble with the 
undertakers, who, on their side, cannot complain of 
the restrictions which prevent them from acquiring 
powers they afe unable to turn to proper account. 
The vestries and other bodies will be further aided by 
aseries of model clauses to be issued shortly by the 
Board of Trade, controlling the general condition of 
supply, which shall be binding equally on all under- 
takers. By this means some uniformity of system 
will be secured. 








STROUDLEY’S SPEED INDICATOR. 

Tue readings of the speed indicator, designed by 
Mr. W. Stroudley, the locomotive superintendent of 
the London, Brighton, and South Coast Railway, and 
which we illustrate above, are obtained by a column 
of water maintained, in opposition to the action 
of gravity, by a rotating paddle-wheel driven from the 
shaft, whose velocity it isdesired to demonstrate. When 
applied to a stationary or a marine engine the scale is 


marked in revolutions per minute, and when applied | 


toa locomotive in miles per hour. The apparatus 
consists of a gauge glass, Fig. 2 and 5, fixed ina 
suitable position, as on the weather board or in the 
corner of the cab of a locomotive, or on the bridge of a 
steam vessel, and standing immediately in front of a 
scale, which can be slidden up or down to adjust its 
zero point to the head of the fluid column when the 
machine is at rest. From the bottom of the gauge 
glass a pipe descends to the periphery of the pump 
case, Fig. 1 and 3, and serves to convey the fluid 
driven off by the paddles to the gauge. The suction 
pipe extends from the centre of the pump to the bottom 


of a reservoir, Figs. 2 and 5, placed immediately be- | 


hind the gauge glass, the levels of the water in 
the reservoir and the gauge glass being the same 
when the engine is at rest, and falling in the 
former and rising in the latter when the pump 
gets into action. The pump (Figs. 1 and 3) consists 
of a short cylinder of small diameter in which there 
rotates a paddle wheel. This is slightly eccentric to 
the cylinder, and is fixed ona spindle, which passes 
through a stufting-box, packed with carefully turned 
leather washers, held up with a lantern gland. 
outer end of the spindle carries a double flanged 
pulley, by which the apparatus is driven by aid of a 
strap from one of the axles (Fig. 5). The size of the 
pulley is determined by the diameter of the axle, 
so as to give for each speed a certain number of re- 
volutions, which have been already ascertained ex- 
perimentally. 

These indicators are in use on the London, Brighton, 
and South Coast Railway, the Lancashire and York- 
shire Railway, the Great Indian Peninsular Railway, 
the Scinde, Punjaub, and Delhi Railway, the Highland 
Railway, the Cape Government Railways, and many 
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others. When Captain Douglas Galton was carrying out 
his brake experiments on the Brighton line he compared | 
the readings of the Stroudley and the Westinghouse | 
indicators, and found that they were nearly identical, 
while the simplicity of the former was a strong re- 
commendation for the purpose it was designed to 
fulfil. The Stroudley speed indicator is being intro- 
duced by Messrs. Taite and Carlton, of 63, Queen | 
Victoria-street, E.C, 








| 
| 
— | 
{ 
{ 
| 


THE BRUSH SECONDARY BATTERY. 
ArTeR a long interval Mr. Brush has again appeared | 
'as a patentee in this country. His generator and 
lamp, although brought out in the early days of the 
revival of electric lighting, have held their own with- 
out change or improvement, while many competing | 
apparatus have been modified or have fallen out of 
notice. But however efficient the Brish system may | 
be, it cannot claim total immunity from accidental 
derangement, and therefore it is desirable that it, 
like every other apparatus for the supply of electrical | 
energy, should be supplemented by safeguards which 
will insure the consumer from the dangers and annoy- | 
ances of a stoppage of his light. For many months 
past we have heard that Mr. Brush was working at 
the problem of the storage of electricity, as a supple- | 
ment to his method of generation and distribution ; 
but it is only within the last few days that the details 
of his invention have been made public here. Up to 
the present, we believe, his batteries have not appeared 
in this country, and the only information that is 
available concerning them is to be found in his patent 
specification. This commences with a short descrip- 
tion of the nature and formation of secondary batteries 
| of the Planté type, and is extremely interesting, from 
the fact that it appears to furnish a clue to the path 
along which Mr. Brush’s mind travelled in working 
out his ideas. We shall endeavour to lay before our 
readers, in as concise a form as is consistent with a 
clear comprehension of the case, the explanation Mr. 
Brush gives of the internal processes that take place in 
a secondary battery, and shall then show how he 
applies these facts in carrying out his invention. 

The most common form of secondary battery consists 
of two sheets of lead placed near together, but not in 
contact, and immersed in dilute sulphuric acid. When 
| an electric current is passed through such an apparatus 
| water is decomposed ; hydrogen is occluded by, or 
| combines with, one of the lead plates, while oxygen 

combines with the other and forms a coating thereon 
| of peroxide of lead. This oxide of lead not being 
| capable of combining with any acid, is not affected by 
the presence of the sulphuric acid employed. Now, 
if the exciting current be removed, it will be found 
| that the apparatus has become a powerful battery, 
| giving a current in a direction opposite to that of the 


| and the non-action on it of the sulphuric acid, 





| exciting one. But this current is of short duration. 
If, however, the charging current be reversed from 


| opposite plate. 


time to time, frequently during the first few days and 
more rarely afterwards, the capacity of the apparatus 
will be greatly increased. This constitutes the cus- 


| tomary process of ‘‘ forming” the plates of a secondary 


battery. 

The formation of peroxide of lead on one of the plates 
continues indefinitely as long as the exciting current is 
maintained, becoming constantly slower as the metallic 
surface acquires an increasing protection against further 
action by the constantly increasing thickness of the coat- 


| ing of peroxide of lead thereon. This coating is a good 


conductor of electricity, and free oxygen is evolved at 
the surface of the coating. Now, if the exciting current 
be stopped local action, somewhat similar to that in 


| . . . 
| galvanic batteries, commences between the peroxide of 


lead and the backing of metallic lead with which it is 
incontact. By this action the peroxide is gradually 
reduced toa lower state of oxidation, while more of 
the metallic lead of the plate is oxidised by the oxygen 
thus made available. The fresh lead thus oxidised 
doubtless acquires the same condition of oxidation as 
the original protoxide finally assumes. But the 
peroxide is never by this action reduced to the state of 
protoxide, as is proven by the colour of the coating, 
When 
peroxide of lead is thus reduced to a state of lower 
oxidation it becomes useless for the development of 


| a secondary current until freshly charged or reoxidised. 


Thus is explained, as far as the oxygen plate is con- 
cerned, the cause of the gradual loss of charge observed 
in lead secondary batteries. Further, since the con- 
ducting power of peroxide of lead rapidly decreases as 
its oxygen is removed, the reason of the high electrical 
resistance of the oxidised plates, after long standing 
uncharged, is also explained. When a plate that has 
lost its original charge by local action is recharged hy 
an electric current as at first, it will hold a larger 
charge than before, because all the lower oxide will be 
raised to the condition of peroxide, and thus more of the 
latter will be present than at the previous time of 
charging. This explains why the oxygen plates of 
secondary batteries constantly increase in capacity, 


| even though the exciting current be applied at long 


intervals, 

At the opposite plate of the battery hydrogen 
appears as the result of the charging current. This 
is absorbed at the surface being simply occluded, or 
more probably forming a definite, but feeble, chemical 
combination with the lead. If such a combination 
exists it is probably a stable one as far as local action 
is concerned. At any rate the capacity of the hydro- 
gen plate never becomes at all considerable when it 
is subjected to this action alone. Hence in practice 
the oxygen plate soon acquires the greater capacity, 
and the charge must be reversed to cause the oxygen 
to act upon the hydrogen plate to bring it into a 
spongy condition, in which it can retain an amount 
of hydrogen equivalent to the oxygen stored in the 
Thus it is the oxygen plate for 
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the time being that receives all the improvement from 
the charging action, the hydrogen plate remain- 
ing almost unaltered. This is the reason for the fre- 
quent reversals of the charge in forming batteries. 
When a previously excited secondary battery is dis- 
charged the peroxide of lead is thereby reduced toa 
state of lower oxidation, as already explained. Thus 
what was at first a good conducting envelope on the 
metal plate, is now reduced to a poor conductor, while 
at the same time pure water is formed within the mass 
of lead oxide, and presents a further barrier to the 
passage of the current, These two causes account, so 
far as the oxygen plate is concerned, for the increase 
of resistance in secondary batteries during their dis- 
charge, and especially towards the end of the process. 
Water is also formed in the pores of the hydrogen 
plate. 

The difficulties of forming batteries by this process 
arise from the fact that the coating of peroxide of lead 
on one of the plates necessarily occupies more space than 
the metallic lead did. The covering must then ex- 
pand in all directions in forming, and to accommodate 
this the structure of the deposit must be more or less 
broken up, or else the lead plate must expand. When 
the direction of charge is reversed the previously ex- 
panded mass shrinks. Both the expansion and con- 
traction may be rendered manifest by treating one side 
only of a plate, the other side being protected by 
varnish. When sucha plate is oxidised the exposed side 
becomes convex, and when the oxide is subsequently 
reduced the same side becomes concave. During the 
processes of charging and reduction the expansion and 
shrinking does not occur in all parts of the mass at 
once, hence a disintegrating action is set up, and the 
coating eventually peels off. Again, every time the 
deposit of lead is reduced a notable quantity of sulphate 
of lead is formed within the mass, and exercises a very 
deleterious influence, stopping the pores, and aiding 
the disintegration by its superior volume. 

The process of forming the plates of secondary 
batteries which constitutes the first part of the inven- 
tion avoids or eliminates the above evils almost en- 
tirely, and consists in charging the plates, which are 
ultimately to constitute the battery, in such a manner 
that a coating of peroxide of lead of sufticient thick- 
ness is formed on both of them. These plates are then 
associated together in the usual way, and an electric 
current passed through the apparatus in the manner 
customary in charging ; one of the plates remains un- 
changed and constitutes the oxygen element, while the 
other has its charge reversed and becomes the hydro- 
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gen element. In Fig. 1, the plates a } are con- 
nected to the oxygen producing pole of a current 
generator H; c¢ is a third plate, connected to the 
hydrogen pole. In Fig. 2 the plates a, b, are shown 
arranged as in a battery, and being charged. The vessel 
I may be of metal and constitute the plate c, or the 
latter may consist of one or more previously charged 
plates which thus become reversed, and are then ready 
without further treatment tobe paired with othercharged 
plates a and 5, in the construction of the necessary 
cells. Several months of continuous or intermittent 
charging are required to produce a satisfactory coating 
of peroxide of lead, but the process of reversing the 
— of one plate need not take more than a few 
10urs. 

This process of forming plates is applicable, not only 
to flat plates, but also to those upon which coherent 
porous lead has been deposited by electrolysis. When 
such plates are adopted they are first made chemically 
clean, and are then plated from a solution that will 
give a coherent deposit, such as oxide of lead in caustic 
alkali, and not from the sulphate, chloride, acetate, or 
nitrate, alk of which give non-coherent deposits. 
Corrugated, ribbed, and perforated plates are well 
adapted to receive and retain the coherent coating, 





and have their depressions entirely filled with the 


deposit, but if treated in the ordinary manner of 
electro-plating the greater portion of the metal will be 
laid on the exposed portions and little in the cavities. 
In order to reverse this disposition the plate has its 
hollow portions filled with protoxide of lead, either 
dry or in a paste, and is then placed horizontally, pre- 
pared side upwards, in a solution of caustic soda or 
potash in a depositing, trough as shown in Fig. 3, 
where H is the generator, I the bath, and K a plate 
of lead. When the cavities on one side are filled the 
plate is prepared afresh on the other side, and again 
treated. Plates of other metals than lead, such as 
gold or platinum, may be used as the supports or 
backings, and in these two cases the peroxide cannot 
lose its oxygen by local action. When plates coated 
with deposited coherent lead are associated together in 
a secondary battery and charged, the reduced metal 
of one of the plates is peroxidised much faster than 
ordinary rolled or cast metal, but not nearly so fast as 
spongy or non-coherent lead, while the other plate 
absorbs hydrogen, but not nearly so fast as the former 
It is therefore advisable to have 
‘*forming” described 


absorbs oxygen. 
recourse to the process of 
above. 

Another method of coating plates with porous lead 
is to reduce the metal from the oxide, and other salt, 


by a reducing gas at a temperature insufficient to 
















| 
Hii] 
| 





Hil 


HHH) | 
lait | 


TAAL Hi 


cause fusion. Figs. 4 and 5 illustrate this part of the 
invention. The’plates a a, whatever may be their form, 
are placed in a horizontal position in a chamber, and 
covered to a sufficient depth with lead oxide or 
nitrate, either in powder or paste. A stream of car- 
bonic oxide, mixed with nitrogen, is then generated 
from the incandescent fuel on the hearth, and drawn 
upwards by the chimney, passing in its course back- 
wards and forwards over the plates. The coating of 
metal thus produced possesses properties differing 
from those both of spongy lead and of the electrically 
deposited lead described above. It may be regarded 
as being intermediate in character between the two, 
but possessing many of the advantages of the latter, 
and eae free from the disadvantages of the former. 

Battery elements, previous to being ‘‘ formed,” may 
consist of a mass composed of metallic lead and lead 
oxide in an intimately mixed condition, pressed or 
firmly united together into a compact and firmly 
coherent body. This consists of metallic lead with 
minute veins of oxide ramifying and extending through 
it, and forming channels for the penetration of the 
electrical forming action. Another form of plate is 
built upon a support of an alloy of lead or some non- 
oxidisable material to which there is applied an active 
coating. The charging current will partially oxidise 
the surface of the alloy so as to favour a good adhesion 
between it and the coating, but will not be able to 
penetrate its mass, and thus the source of local action 
will be avoided. Figs. 6, 7, and 8 show another con- 
struction of battery plate in which separate strips, 
bars, or sheets, ‘‘ formed” or provided with an active 
coating united to a crossbar 0b, and stiffened by a 
stay c. 








(To be continued.) 





AN EXPERIMENTAL ENGINE. 

Some months ago we noticed the proposal to have 
an engineering laboratory in connexion with the en- 
gineering section of the Mason Science College, Bir- 
mingham. ‘This school has met with very rapid suc- 
cess. Already the students attending the day-classes 
number considerably more than 250, although the 
bulk of the classes have only just entered the second 
session of their existence. No doubt much of this 
popularity is due to the advantageous position the 
college occupies in the centre of a large manufacturing 
district, and to the fact that it has been started at a 
time when scientific education, for those engaged in 
industry, is very much more valued than it was only a 
very few years ago. But Birmingham is to be none the 
less congratulated upon the liberal measure of appre- 
ciation it has shown of the new means of training that 
this college has given it. The college itself owes a 
great deal of its efficiency to the fact that the labora- 
tories of its various og have been arranged 
on an ample and liberal scale, and that it possesses a 
rapidly increasing library of scientific books, already 
containing 12,000 carefully selected volumes. The sub- 
jects taught include the English, Latin, Greek, French, 
and German literatures, Mathematics, Botany, Geology, 
Physics, Chemistry, Physiology, Biology, and En- 
gineering. The laboratories and museums of the latter 
six of these departments are already assuming a 











moderately complete condition. The college is some- 
what deficient in the number of its lecturing halls. 
Thus one lecture theatre is shared by the professors 
of Mathematics, Physics, and Engineering; but it is 
an excellently designed and comfortable room, the 
benches sloping upwards with a gradually increasing 
gradient, and there being ample conveniences for the 
exhibition of diagrams, specimens, and models. 

Besides the lecture theatre the engineering depart- 
ment includes a very spacious and well lighted drawing- 
class room, where there are specially designed black 
boards with black-board planes at right angles, which 
greatly facilitate the explanation of problems in pro- 
jection, and alsoa large quantity of patterns and models 
of machine parts from which the students make 
sketches and take measurements, and then proceed to 
make accurate drawings from these sketches. They 
are not allowed to make any drawings whatever by 
simply copying other drawings. 

Immediately below this large room is situated the 
engine-room, contiguous to which, in the yard outside, 
is the boiler. To this is connected a room occupied by 
the condenser, some gearing, and the dynamo-electric 
machine, which is one of Siemens’, giving a current 
of 45 ampéres at 840 revolutions per minute. From this 
room one steps into the workshop and laboratory. 
Here there are two lathes of 6 in. centres, one shaping 
machine, one milling mavhine, and one drilling ma- 
cine. These machine tools, as well as the shafting, &c., 
have been supplied by Messrs. Archdale and Co. They 
are of excellent workmanship, aud there are one or two 
points of special interest in the designof Messrs. Arch- 
dale’s lathe. On the forward end of the surfacing feed- 
screw of the slide-rest there is cut a short length of a 
square-thread screw of large pitch. This engages in a 
nut in the bottom plate of the slide, and by turning it 
backwards to its extreme limit the tool can be rapidly 
withdrawn from its cut so as to allow of the slide being 
traversed. The tool can then be as rapidly set in 
again to exactly its former position by running the 
quick thread-screw forward to its extreme limit, as 
defined by a spring clip, which holds it securely in 
that position. This very convenient device has now 
been adopted by several tool-makers. The shafting is 
supported by plummer-blocks and brackets of various 
designs, among which is the extremely neat, efficient, 
and inexpensive adjustable hanger, made by Messrs. 
Taylor and Challen. The pulleys on the shaft also 
illustrate different modes of construction, the main 
pulley driven directly from the engine being one of 
Sherwin’s wrought iron disc pulleys of 5 ft. diameter. 
The workshop also contains carpenters’ and fitters’ 
benches, and the nucleus of a museum of specimens of 
engineers’ materials has found a temporary lodgment 
init. This last contains nearly a thousand specimens 
of pig iron, bar iron, steel, brass castings, timber, 
building stone and brick. There is also ample floor 


| space for the various pieces of testing apparatus, 


which it is hoped will be obtained before long. Under 
the direction of Professor R. H. Smith the students 
have designed a number of testing machines and in- 
struments, the construction of which will be proceeded 
with immediately in the college workshop. These are 
of small size, and are for oil-testing, bending tests of 
small strips of metal, stretching, bending, and torsion 
of medium sized specimens, &c. The funds at the 
disposal of the college trustees are not considered 
sufficient to justify immediate expenditure on a large 
sized testing-machine, such as has done such excellent 
work in the hands of Professor Kennedy, of Uni- 
versity College, London; but it is hoped that 
it will not be long before this also can be afforded. 
It is not intended to offer handicrafts’ training in 
tool work to the students. The primary object of the 
workshop is the construction of experimental appa- 
ratus by journeymen. All the models used in the 
drawing class are made in the college under the imme- 
diate superintendence of the professor. But the 
students, besides experimenting upon the strength and 
stiffness of materials, upon lubrication and friction, &c., 
also make experiments upon tool hardening, and temper- 
ing, and upon tool cutting in the various machines in 
the workshop. They also make thorough tests of the 
engine and boiler. Both of these latter are specially 
designed with a view to experimentation under very 
varied conditions. The boiler is a vertical tubular 
one, made by Messrs. Jos. Adamson and Co., of Hyde, 
to Professor Smith’s design. The shell, firebox, smoke- 
box, and tube-plates are of steel, and the tubes of 
iron. It is so designed that either a large or a small 
heating surface can be used. As this boiler is of a 
novel design, and has shown itself to be possessed of 
high steam-producing powers, we hope to illustrate 
it fully on a future occasion. It is supplied with an 
air blast under the fire-bars from a Gunther’s fan 
driven by the engine, and is fed by a Hall’s injector 
of the locomotive class. The working steam pressure is 
140 lb. per square inch, which causes a stress of 6 tons 
per square inch in the shell plates at the vertical seams. 
The furnace blast pressure can be varied at will, and 
it is intended to experiment with pressures up to 12 in. 
of water. A water gauge glass stands beside the 
boiler to indicate this pressure. The feed water can 
be drawn from the hot well, but when it is desired to 
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measure it accurately at short intervals of time, it is] volume in all cases lies between the above two limits. 
taken from the Water Company’s main through a} There is a pressure gauge attached to this intermediate 
cistern provided with a gauge glass to show the level | chamber, and by removing the gauge an indicator may 
from top to bottom, the capacity of the cistern at each | be attached, and a diagram taken showing the varia- 


sleeve by a light india-rubber band —.. The lower 
end of the pointer moves over a wooden segment ial 
face, which is graduated by direct experiment after 
the indicator is fixed in place, the engine speed being 
The 


level being accurately measured. The gauge glass of | 
this cistern contains a thermometer which shows con- | 
stantly the temperature of the feed water. ‘Tempera- | 
tures will also be taken in the firebox and in the | 
chimney during experiments. | 

The engine is a compound one of the inverted vertical 
type, the cylinders being 6 in. and 12 in, diameter by 
10 in. stroke. It is illustrated by our two-page engrav- 
ing this week. It has been made by Messrs. W, and | 
J. Player, of Birmingham, they also having worked | 
bs 7 ’ > ? y 54 
out the details of the design, the leading fea- | 
tures and dimensions having been supplied by | 
Professor Smith. Its horse - power is greatly in | 
excess of the present practical needs of the college, 
and it will be sufficient to drive all the machinery | 
that is ever likely to be used in this institution. Its | 
normal speed is 195 revolutions per minute, which | 
corresponds to a mean piston speed of 325 ft. per 
minute. 

Figs. 1, 2, 3, and 4 give general views of engine, 
pumps, and condenser, Fig. 5 is a side view of the 
high-pressure cylinder valve gear regulated by the 
governor. Figs. 6 and 7 are views of the condenser. | 
Figs. 8 and 9 show the air pump, and Fig. 10 is a} 
section of the circulating pump. There is no feed 
pump, the boiler depending entirely on the injector 
for the supply. 

As may be seen in Figs. ] and 2, the sides and top 
covers of the cylinders are jacketted. The jacketting 
of the covers has been adopted solely for the sake of 
accurate experiment, not because it is thought advis- 
able on this size of engine. The jackets are supplied 
direct from the boiler, each jacket having separate | 
supply and drain cocks, so that each may be used | 
separately and the condensed steam drained from each | 
collected and measured separately. Indicator cocks 
are inserted in the top and bottom covers of each | 
cylinder, the pair for each cylinder being coupled | 
together by a pipe on which the indicator is fixed, so 
that diagrams may be taken from the two ends with one 
instrument without uncoupling. A Darke’s high-speed 
indicator is provided for each cylinder. The indicator 
barrel motion is derived from the lower of a couple of 
lever links, shown in the accompanying sketch. The 
end A is jointed to the crosshead pin ; B to the guide- 
bar casting ; and the joint C is free to miove vertically 
round the centre B, The two links being equal in 
length, the vertical component of the motion of any 





point in either of the links has always exactly the 
same ratio to that of the piston. 

The pistons are both of cast steel, and are packed 
by Ramsbottom rings made of Perkins metal. The 
cranks are discs, the discs being forged along with 
the respective sections of the shaft; the whole of 
the shafts and discs, as well as the piston and con- 
necting rods, being of forged steel. The two inner 
discs are bored with a number of holes to fit 
the crank-pin, in such positions that the cranks of 
the twocylinders may be set for the purpose of experi- 
ment at various angles to each other, namely, at 
75 deg., 90 deg., 105 deg., 120 deg., 135 deg., 150 deg., 
or 180 deg. A change in this angle does not involve a 
change in the setting of the eccentric to drive the high- 
pressure slide valve, but those for the low-pressure 
valve require to be shifted. The above seven relative 
positions of the cranks are obtained with four crank- 
pin holes in each of the two inner discs, 

In order to show the effect of variations in the size of 
the intermediate chamber with different positions of 
the two cranks and different degrees of expansion, 
and to experiment on the influence of changing 
the size of this chamber, a large extension pipe 
is put upon the top of the low-pressure valve 
chest. A sort of plunger passes into this through 
a stuffing-box, and this plunger can be screwed further 
into or out of the extension pipe. The volume of the 
intermediate chamber can thus be enlarged to equality 
with that of the low-pressure cylinder, and diminished 
to equality with that of the high-pressure cylinder. For 
each relative angular position of the cranks the best 
volume depends on the cut-off in the low-pressure 


ik 





cylinder, and Professor Smith calculates that this best 


tion of pressure in it. 

The low-pressure cylinder has a single slide valve, 
driven by an ordinary two-eecentric link motion by 
means of which the cut-off in the larger cylinder may 
ve regulated by hand, the link being drawn back by a 
screw and handwheel. 

The high-pressure cylinder has a single slide valve 
driven by a single eccentric by means of the gear shown 
in Fig. 5. The eccentric strap is guided by the radiusrod 
R, which is jointed to a lug on the lower side of the) 
eccentric strap. The valve rod L is jointed to another 
— the side of the eccentric strap. The other end of the 
radius rod Ris centred on a sliding block, which isdrawn 
into various positions in the slotted link M by the 
screwed rod P actuated by the governor. When the 
block is raised in the slot the throw of the valve is 
much shortened, and the cut-off occurs correspondingly 
earlier in the stroke. When the block is lowered the 
reverse happens. By circling the slot to radius equal 
to the length of the rod R and to a centre upon the 
vertical centre line of the engine coinciding with the 
position of the pin in the eccentric strap lug at| 
the point of admission of steam, the lead of the valve 
is kept approximately constant when its throw is | 
altered. Provided the dimensions of the parts are | 
correctly proportioned, this gear gives very nearly | 
equal ratios of expansion on both sides of the pistons 
for all throws of the valve from cut-off .6 to cut-off .4, | 
The mean cut-off is in this engine varied by this means | 
from 62 to 17 per cent. 

The manner in which the screwed rod P is moved by | 
the governor is best seenin Fig. 1, The governor is an | 
ordinary Porter's governor of the pattern manufactured 
by Messrs. W. and T. Player, and is driven by a leather | 
strap and a pair of bevel pinions, On the sliding sleeve | 
on the vertical governor spindle is fastened a double- | 
coned roller or pulley. At opposite sides of this lie | 
on horizontal spindles two soft steel discs which are 
slightly hollowed out conically, the angle of the cone | 
being exactly the supplement of that of the brass cone. | 
When the balls are down, ,the brass cone rests closely | 
on the lower edges of the discs and drives them in a | 
corresponding direction. When the balls rise too high | 
they bear closely against the upper edges of the discs | 
and drive them in the opposite direction. When the | 
balls float in their normal position corresponding to | 
an engine crankshaft speed of 195 revolutions per | 
minute, the brass cone does not touch the discs, and 
the block in the slot of the valve gear remains stationary. 


| ance, 


taken with an ordinary shaft revolution counter. 
spindle is horizontal, the bracket being bolted to the 
lower cover of the low-pressure cylinder. A cord 
passes over the engine shaft and a small grooved 
pulley on this spindle. The arms of the balls are 
pinned directly to the disc of this pulley. 

Figs. 8, 9, and 10 show clearly the construction of the 
air pump and circulating pump. The former is fur- 
nished with foot valves, bucket valves, and delivery 
valves, all of the same pattern. The valves are 
hemispherical cups stamped out of sheet brass. These 
are very light, and fall on seats formed of a narrow 
ring of india-rubber. They move very freely in simple 
cages formed of wire studs, there being fifteen of such 
studs for the tive valves in one disc. The pump is 
lined with gun-metal and the packing rings are of 
Perkins metal. It is 6 in. in diameter by 3 in. stroke. 
The circulating pump (Fig. 10) has the same throw, and 
is 4in. diameter. Its valves are hollow brass balls turned 
and falling upon an india-rubber seat. The delivery from 
the (surface) condenser was measured in actual working, 
and the mean of many measurements showed that the 
delivery per stroke was between 1} Ib. and 14 Ib. per 
revolution, the measured capacity of the pump being 
1.36 Ib. 

The framing of the engine is very light in appear- 
It consists of eight steel rods sloping inwards 
at an angle of 1 in 11, and binding the cylinders to the 
bed-plate. These are strongly braced together hori- 





| zontally, and four horizontal bracing rods radiate from 


the bottom end of each guide-bar casting to the outer 
frame. When the full power of the engine is developed, 
diagonal bracing will probably have to be added to 
steady the frame against the lateral thrust on the 
guide-bars, but for present purposes the existing 
arrangement gives sufficient stiffness. 

As seen in Figs. 6 and 7, the condenser consists of an 
outer cylindrical casing with a flat top, three flat bottom 
plates, and two series of vertical tubes fixed at their 
lower and free at their upper ends. ‘The tubes are 
37 in number, and the outer ones are 3} in. ex- 
ternal diameter, and 33 in. long. The steam enters 
through the top cover, and is distributed by a battle 
_ The circulating water enters by a pipe that 
eads through the box formed by the two lowest 
plates into the space between the second plate and that 
immediately above it. It then passes up the larger 
tubes. These tubes are brass, and are ee to 
give greater condensing surface. They are closed at 


From its mid-position the brass pulley has a motion | the top, and the water descends through the tubes of 


of 4 in. upwards and 3 in. downwards before it bears | 
on the discs, This free play corresponds to a varia- | 
tion of speed from 195 to 215 and 175 revolutions per 

minute. The disc furthest from the engine serves only 
as a pressure bearer and prevents the vertical spindle 
becoming bent. The pressure on the other dise would be 
relieved and the bearings of the spindle become worn 
if this bending were allowed. The connexion between 
the disc and spindle nearest the engine and the vertical 
screwed rod of the valve gear is also frictional. 

The governor being a fairly sensitive one, when the 
sleeve on its spindle stands at its normal height, this 
indicates with tolerable accuracy that the engine is 
running at its normal speed. But the sleeve has only 
a small range of motion before it rests against the top 
or the bottom of the conical discs. When it is resting 
against these discs the governor, of course, ceases to 
be a speed indicator. Also, when any governor is 
doing work in shifting a valve gear, there is always a 
certain amount of slipping of the belt driving the 
governor pulley, and the governor of an engine can 
therefore never be thoroughly relied on as an accurate 
speed indicator. A small speed indicator has there- 
fore been added to Professor Smith’s engine, the sen- 
sitive accuracy of which depends upon the lightness 
of its parts and the simplicity of its construction. 
This is shown in Figs. 11 and 12. To change the 
position of the balls requires little work to be done 
because these are made small and light. The lightness 
of the parts also reduces the frictional resistance to 
motion, that is, to change of velocity and change of 
position of the balls. A portion of the resistance to 
quick change of position arises from the swinging of 
the indicating lever that multiplies the motion of the 
sleeve linked to the balls. This lever is, therefore, 
made of wire as small as is consistent with stiffness, 
and it hangs vertically in its normal position, so that 
its weight exercises no force tending to shift the balls, 
or to prevent their shifting in accordance with their 
change of velocity. The balls also are made spheroidal, 
instead of spherical, in order to offer less resistance 
to motion through the air. Their circular section, 
parallel to the spindle, is of 1 in. diameter, and radially 
they are flattened down to 2 in. The upper end of 
the wire lever is pinned to a ring embracing the 
rotating sleeve, and all back-lash, between the lever 
and its two pins, and also between the ring and the 
rotating sleeve, is prevented by the upper end of the 
lever being constantly pulled against the collar on the 


the second series, which are plain iron ones and stand 
inside the larger ones. These lead the water down into 
| the lowest compartment of the condenser, whence it 
| flows into the hot-well. After the condenser has been 
once used it is evident that the outer corrugated tubes 
| remain full of water up to the level of the tops of the 
inner down tubes, provided the valves of the circulating 
| pump do not leak. This has _ a very efficient 
| condenser, a vacuum of 26 in. of mercury being attained 
within a minute of the time the engine is started. 


AMERICAN Pumps.—The Deane Steam ig Company 


| has recently sent pumps to Australia, the West Indies, 


Mexico, and South America, 


TramMways.—The consent of the following local autho- 
rities, viz., the corporations of Birmingham and et 
the Local Boards of Aston, Handsworth, Balsall Heath, 
and King’s Norton, have been given to the — 
by the Birmingham and Western District Tramways 
Company, Limited, to the Board of Trade, for a pro- 
visional order for some important extensions of their 
authorised system of tramways in the several districts 
mentioned. 


THe HUDDERSFIELD FINE ArT AND INDUSTRIAL EXxuI- 
BITION.—The keen competition of France and Germany has 
caused Yorkshire manufacturers to awaken to the subject 
of technical education, and schools connected with the 
worsted and woollen industries have been lately estab- 
lished in most of the leading trade centres of the county. 
In Huddersfield, however, although the scientific ex- 
position of the principles of the local manufacture has 
received a greatly increased attention, it is by no means a 
new study, foras long ago as the year 1843 classes were 
formed in the Mechanics’ Institute for instruction in 
dyeing, weaving, and mechanical engineering, and so suc- 
cessful were the efforts of the authorities that successive 
removals to large premises were made in 1843, 1849, and 
1861, Four years ago the local Chamber of Commerce 
considered the advisability of establishing a technical 
school of their own, but a review of the work already 
accomplished led to a joint undertaking with the Com- 
mittee of the Mechanics’ Institute, and the erection of a 
large building specially adapted for technical education. 
This building will be opened in June, and at the same 
time a large exhibition will be held of works of art, and 
also of engines, tools, and machinery in motion, including 
combing, carding, spinning, weaving, and all descriptions 
of machinery used in the woollen and worsted trades. 
Besides these there will be specimens of scientific appa- 
ratus, more especially as regards electricity. 
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CONTINUOUS BRAKES. 

Tue large and important section of the public 
who are more or less familiar with and interested 
in railway management, must have read with 
mingled feelings certain utterances of Mr. Richard 
Moon, the chairman of the London and North- 
Western Railway Company, at the half-yearly 
meeting of that company held on Saturday last. 
Next to the introduction of the block system there 
is no detail of railway working which has been re- 
garded with greater public interest than the adop- 
tion of continuous brakes, and, thanks to the 
manner in which the subject has been discussed, 
not only in the professional, but in the unpro- 
fessional press, and the publicity given to the 
various reports on railway accidents made by the 
ofticers of the Board of Trade, the relative advan- 
tages and disadvantages of the various brakes 
in use are widely known and appreciated. 








‘‘ interviews with the chairmen of several of the 
‘“‘ neighbouring lines—the Great Northern, Mid- 
“ Jand, Great Western, Lancashire and Yorkshire, 
‘Cand the North Staffordshire—with which they 
‘¢ interchanged a large amount of traffic, and they 
‘¢ had found that those companies used the vacuum 
‘¢ brake. They had, therefore, resolved to adapt 
‘“‘that brake to the North-Western brake as re- 
‘¢ garded all their through trains. They also in- 
‘tended to adopt the universal coupling which 
‘¢ had been invented by the carriage superintendent 
‘‘of the Midland Company. Their local trains 
‘¢ would remain as they were, but they would take 
‘‘ care to have, in addition to one big brake, as 
‘* hitherto, sufficient steam brakes. These changes 
‘‘ must take some time to carry out; but within a 
‘¢ little while there could, he thought, be no doubt 
‘that all the companies in the country would 
‘* adopt the vacuum brake.” 

Now these remarks of Mr. Moon’s deserve very 
careful attention, for there are certain points in 
them which are calculated to give rise to misappre- 
hensions amongst those imperfectly acquainted with 
all the facts. In the first place Mr. Moon’s state- 


It| ment amounts to an admission of what we have 


thus happens that the position with regard | from the first maintained, namely, that the chain 
to this question taken up by the London and_/| brake, notwithstanding all the mechanical skill 


North-Western Railway Company has for a long 
time past been a matter for free criticism. When 
the Board of Trade some years ago defined—and 
we consider very ably and judiciously defined—the 
properties which they considered a continuous 
brake should possess in order that it might be 
efficient, the London and North-Western Railway 
Company at once took up a position of antagonism. 
The company had then adopted-— or were in course 
of adopting—the chain brake, and the fact that 
this brake did not fulfil the conditions laid down 
by the Board of Trade was apparently regarded as 
entirely unimportant. If we may judge from the 
public remarks made by Mr. Moon about the time 


we are referring to, he was of opinion that his | 


company was far too important an association to be 
dictated to in the matter of brakes even by the 
Board of Trade. Practically his remarks amounted 
to this, that his company had adopted the chain 
brake, and if it was good enough for them it was 


good enough for anybody ; if it did not satisfy the | 


Board of Trade, so much the worse for the Board, 
who had made themselves ridiculous by laying 
down conditions of which he and his company did 
not approve. 

Mr. Moon’s idea at that time evidently was that 
the London and North-Western Railway Company 


would at once follow their lead, the opinions of 
the Board of Trade being thus set at defiance. 
Events proved, however, that he and those who 
acted with him in this matter had entirely mis- 
calculated the influence of his company. The 
Board of Trade quietly ignored Mr. Moon’s 
protests, and its officers over and over again re- 
ported on the inefficiency of the chain brake, while 
the other leading railway companies proceeded to 
choose brakes for themselves. Some adopted the 
Smith vacuum brake, some the Westinghouse 
brake, some the Clayton brake, some the Sanders 
brake, and so on, but amidst all this diversity of 
selection there was one thing in which the chief 
companies were singularly unanimous, and that 
was in the rejection of the chain brake with which 
the London and North-Western Company had so 
prominently identified themselves. 

It has thus happened that instead of forming a 
centre from which the use of the chain brake should 
spread throughout the country, the London and 
North-Western has, by the position which it 
took up, isolated itself from its neighbours, while 
evidence is not wanting that even on its own 
line, the brake it so fostered has given far more 
trouble and anxiety, and has involved far greater 
expenditure, than a well-behaved invention ought 
to. This state of things has led to the natural 
result, and for some time past reports have been in 
circulation as to the experiments which the London 
and North-Western Company have been carrying 
out with another form of brake which, it has been 
generally suspected in railway circles, would even- 
tually be brought forward as a substitute for the 
chain brake. This has now come to pass, and ac- 
cording to the report in the Times Mr. Moon last 
Saturday, on behalf of himself and co-directors, 
explained the position to the shareholders as 
follows : ‘‘They had often alluded to their brake 
‘as a satisfactory one, but latterly they had had 





which has been employed in developing it, is entirely 
unfitted for main line traftic as now carried on. Its 
use, it appears, on the London and North-Western 
Railway is in future to be restricted to local services 
for which it is much more suitable, although even 
for such services it is inferior to other brakes which 
can be employed for main line traffic also. 

Next as to the adoption. of the vacuum brake 
which Mr. Moon announces. We do not know if 
Mr. Moon’s remarks are strictly reported, but as- 
suming that they are, they appear to indicate a 
singular isolation on the part of the London and 
North-Western board. Strictly construed they 
amount to this: that it is only ‘‘latterly” after 
‘*they had had interviews with the chairmen of 


| ‘* several neighbouring lines,” that they had found 
| out what those adjacent companies were doing in 
| the matter of brakes, and had discovered that they 





|—the London and North-Western Railway Com- 


pany—were alone in their practice. Surely Mr. 
Moon did not desire his hearers to believe this. 
But this was not all, Mr. Moon spoke of the 
Great Northern, the Midland, the Great Western, 
the Lancashire and Yorkshire, and the North 
Staffordshire lines as all using the vacuum brake, 
and he evidently wished to convey the impres- 
sion that the companies named were uniform in 
their practice, and that byadopting the vacuum 
brake on the London and North-Western they 
would become one of a cluster of important com- 


panies all empluying identical arrangements. The 
real facts, however, are very different to this. The 


Great Northern Company as well as the Manchester, 
Sheftield, and Lincolnshire eraploy the Smith non- 
automatic vacuum brake, the Midland the Clayton 
automatic brake with its notorious leak-hole, the 
Lancashire and Yorkshire the Smith automatic 
vacuum without a leak-hole, and the Great Western 
the Deane modification of the Sanders automatic 
vacuum brake (also with a leak-hole), and thus the 
uniformity of practice which Mr. Moon’s remarks 
would appear to indicate is entirely wanting. 

Mr. Moon’s statement that his company were 
about to adopt the Clayton universal coupling is 
also calculated to mislead, as without explanation it 
conveys the impression that by the aid of this 
coupling the various types of vacuum brakes could 
be worked together indiscriminately, which is not 
the case. The Clayton coupling is one suitable for 
vacuum brakes of either the automatic or non-auto- 
matic type, but it does not enable the two types of 
brake to be worked in unison. If vehicles fitted 
with an automatic vacuum brake be coupled up in 
a train with other vehicles provided with brakes 
of the non-automatic type then provision must be 
made for isolating one or the other types of brake 
apparatus from the line of pipes, otherwise the auto- 
matic brakes will be applied when the non-auto- 
matic are taken of, and vice versd. It thus follows 
that if a vehicle with an automatic vacuum brake be 
introduced into, say, a Great Northern train, fitted 
with thenon-automatic brake, not only does its brake 
power cease to be available, but it 1s necessary at 
once to cut off its brake appaiatus from connexion 
with the brake pipe in order to prevent it from de- 
ranging the working of thetrain. To what blunders 
and inconvenience this state of things is likely to 
lead in the case of trains made up of carriages from 
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brakes our readers will readily imagine. 

Nor is this all. At certain seasons of the year 
it is the practice to run long excursion trains, and 
in many districts these are made up of mixed 
vehicles derived from several companies, and are 
transferred at certain points from the engines of 
one company to those of another. Let us suppose 
that the first company dealing with such a train 
employed a non-automatie type of vacuum brake, 
then all the automatic brakes in the train must be 
cut off from the line pipes. If, now, this train is 
transferred to a second company whose engines are 
fitted up for automatic vacuum brake working, it 
follows that all the vehicles in the train which 
previously had their brakes cut off from the line 
pipes, must have the connexion reopened, while 
the non-automatic brakes, on the other hand, must 
be cut off. Who that is familiar with excursion 
train working would venture to say that these 
operations would be regularly carried out? We are 
convinced that the practical result would be that 
such trains as we have been referring to would be 
run without the continuous brakes in use, although 
the sad teachings of past experience have shown 
that it is on such trains that continuous brakes are 
urgently required to give security. So much for 
the Clayton universal coupling delusion. 

In concluding his remarks about brakes Mr. 
Moon stated his conviction that within a little while 
the vacuum brake would be generally adopted. It 
is to be regretted that when making this statement 
Mr. Moon did not specify which vacuum brake he 
especially believed in, as it would have rendered 
the tracing out of his prophecy more interesting. 
Even, however, if we allow him considerable lati- 
tude and consider his prognostication as referring 
to some form of vacuum brake, we fear that he is 
most certainly doomed to disappointment. 

That the vacuum brake is likely to eventually 
supplant the Westinghouse automatic brake is to 
the very last degree improbable. We have already 
referred to the very justifiable requirements of the 
Board of Trade, and it is to be borne in mind that 
up to the present time the Westinghouse automatic 
brake is the“only one practically introduced in this 
country which fulfils not merely the letter, but 
the spirit of these requirements. It is for this 
reason and on account of the enormous experience 
which has now been had with this brake in almost 
every country where railways exist, that we have 
persistently advocated its adoption just as we should 
equally advocate the adoption of any other equally 
efficient brake, if such were available. Bearing 
these facts in mind, it is satisfactory to know that 
already the fittings for upwards of 12,000 engines 
and vehicles have already beea supplied by the 
Westinghouse Brake Company to the railways of 
this country. 

We have no intention here, towards the close of 
an already long article, of going through the several 
features which render vacuum brakes—whether 
automatic or non-automatic—defective, particularly 
when used on long trains. The whole matter has 
been frequently and fully discussed in our columns, 
and we may add that our remarks as to the defects 
of vacuum brakes have never been controverted in 
the slightest degree, although our columns have 
always been freely open to those who desired to 
express contrary opinions. The defects of these 
brakes have also been, time after time, commented 
upon by the officers of the Board of Trade, and it 
is impossible to deny that those who continue to use 
such brakes, and still more, those who adopt these 
brakes after their defects have been exposed, are 
incurring a most grave responsibility. Perhaps the 
best commentary that could be made on the selec- 
tion of the London and North-Western Railway 
Company is to be found in Mr. Moon’s own 
remarks, when he says that ‘‘they would take 
‘¢care to have, in addition to one big brake, as 
‘hitherto, sufficient steam brakes.” Evidently 
the amount of faith which Mr. Moon has in his 
company’s ‘‘ big brake” is small, and he is probably 
well aware of the fact to which we have frequently 
referred, namely, that without the aid which it has 
received from good steam brakes on the engines it 
would have been almost impossible for the vacuum 
brake to have held its own so long as it has done. 

Even regarded from the lower commercial stand- 
point, such a policy as that which the London and 
North-Western Railway Company are about to 
adopt is we consider unjustifiable. It was at one 
period the fashion of large railway companies to 


the time when this could be done with comparative 
safety has passed away, and in the present days of 
severe competition when nearly all our chief manu- 
facturing centres are served by several railways, 
chances of securing traffic must not be thrown 
away. That the London and North-Western Com- 
pany cannot afford to do anything to render their 
line unpopular is evident from certain of Mr. 
Moon’s remarks on Saturday last. Speaking of the 
passenger trattic, he said : ‘* They found that while 
‘‘the working expenses of the year had been about 
‘*52 per cent. of the receipts, and the expenses had 
‘grown about $d. per train mile, the receipts from 
‘‘the passenger traftic were about $d. per mile less 
‘*than they were a year ago, 4d. less than in 1876, 
‘*10}d. less than in 1874, before the great reduction 
‘‘of fares, and 144d. less than in 1863.” Now, as 
we said in the commencement of this article, the 
travelling public have for some time past taken a 
strong and intelligent interest in the continuous 
brake question, and it cannot be doubted that the 
occurrence of any serious accident proved to be due 
to the employment of inferior brakes would have a 
most material effect in diverting traftic from the 
lines on which such brakes were employed, while, 
on the other hand, the use of trustworthy brakes 
would bring to a line traffic which might otherwise 
be absorbed by its rivals. We have referred to the 
commercial aspect of the question, but this is, of 
course, of minor importance compared with the 
safety of life and limb, which it should be the object 
of every railway company to secure, by the employ- 
ment of the best known appliances for their respec- 
tive purposes. 


THE RESPONSIBILITY OF BOILER 
OWNERS. 

Ovr readers will remember that in October last 
a most disastrous boiler explosion, causing the death 
of three men, occurred at the Stephenson Tube 
Works, Birmingham, and as a result of the inquiry 
before the coroner the chief engineer of the works, 
Mr. Henry Mosedale, was committed to be tried 
for manslaughter. This trial came off on Friday 
last, the 16th inst., at the Warwickshire winter 
assizes, before Lord Justice Cotton, and much to 
the astonishment of those familiar with all the 
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prisoner. There was a report made to him by Danger- 
tield that there was a leak, and then steps were taken to 
stop it, which Dangerfield thought were reasonable. He 
(the judge) nearly stopped the case when the proprietor 
was giving evidence, because it turned out, not that the 
prisoner thought the boiler would go on until Christmas, 
but that one of the deceased men, Mewis, thought it 
would. He (the judge), however, thought probably Mr, 
Bennett might say the prisoner neglected his duty by 
relying on what Mewis said.—Mr. Bennett said it showed 
gross neglect of duty on the part of the prisoner to rely 
upon the statements vf another person. The prisoner 
was the person on whom Mr. Everitt depended to make 
the inspection.—His Lordship said that the proprietor 
said the prisoner was answerable to him. What was 
discovered was not indicated by Dangerfield. — Mr, 
Bennett denied that Dangerfield was a competent man. 
—His Lordship: He went and reported the leak.—Mr, 
Bennett said it showed gross negligence on the part 
of the prisoner, a skilled man, who was employed 
to relieve Mr. Everitt of all responsibility, to pass 
that responsibility on to Dangerfield. — His Lord 
ship said that if it was an error of judgment, the 
prisoner was not criminally liable. If he had inspected 
the boiler himself, he (the judge) did not think he could 
have known more than was indicated to him by Danger- 
field. If using sharps were injudicous, they could not on 
that ground say he was guilty of criminal negligence.— 
Mr. Bennett: I say sharps were not.—His Lordship ; 
That is an error of judgment.—Mr. Bennett: Then I say 
it becomes a gross error of judgment.—His Lordship ; 
You can’t hold aman criminally liable because he is a 
fool. I don’t say Mosedale is a fool, but folly is not 
criminal.—Mr. Bennett: I suggest that this person was 
a person who ought never to have left it to another 
person.—Mr. Dugdale said that Mr. Everitt said it was 
the duty of the prisoner to satisfy himself either by 
personal inspection or by his deputy. The prisoner, it 
transpired, did satisfy himself by his deputy.—Mr. 
Bennett referred to Messrs. Pigott’s report, when his 
Lordship said it was the duty of the prisoner to satisfy 
himself reasonably as to the state of the boiler. He 
might do that either by himself or his deputy.—Mr. 
Bennett did not consider Dangerfield was a sufficiently 
——— man to be trusted by the prisoner.—His 
Lordship said that might be an error of judgment, but 
the prisoner could not be held criminally liable unless it 
could be shown that it was a breach of his duty not to 
examine the boiler personally.—Mr. Bennett : It was of 
the very highest importance this inquiry should be made. 
—His Lordship said he was there to try whether the pri- 
soner was criminally liable or not. He repudiated the 
notion that he was to make inquiries at the instance of 
any department of the State, or any one else.—Mr. Ben- 
nett: f as counsel for the Crown, submit there is a 
sufficient case to go to the jury.—His Lordship: My 





circumstances, the case was stopped by the judge, 
the jury under his direction returning a verdict of | 
‘* Not guilty” without hearing any evidence for the | 
defence. This decision is a most important one, as | 
it affects most gravely the power of the public to| 
enforce on boiler owners that responsibility without | 
which, as experience has shown, it is hopeless in 
many cases to attempt to secure the care and 
attention which are essential to safety. 

The whole circumstances under which the ex- 
plosion at the Stephenson Tube Works occurred 
were fully dealt with by us at the time (vide page 
405 of our last volume), and we need not repeat 
them in detail here. We may, however, recapitu- 
late a few of the salient points. The boiler was 
one which had been purchased by the owners of the 
Stephenson Tube Works second-hand, and its age 
was unknown. It had seen very considerable ser- 
vice, was in a desperately bad state, and had been 
condemned as unsafe by a firm of boiler-makers of 
good standing three months before the explosion. 
Mr. Everitt, the owner of the works, had also 
received warning as to its condition from the 
Boiler Insurance and Steam Power Company, but 
notwithstanding this, the boiler was kept at work 
without repairs, or, so far as could be learned from 
the evidence before the coroner, without reduction 
of pressure. It was stated by Mr. Everitt at the 
trial that the boilers at the Stephenson Tube 
Works were left in the entire charge of Mr. Mose- 
dale, ‘‘who had unlimited authority to make 
‘* what repairs he liked,” while he added that “it 
‘‘was the prisoner’s duty to satisfy himself as to 
“the state of the boiler, either by personal in- 
‘‘spection or by deputy.” The ‘‘ deputy” in this 
case was a fitter, John Dangerfield, who gave 
evidence that ‘‘he had never been told to examine 
‘for inspect any boiler.” He, however, went 
into the boiler on the 24th of September (the 
explosion took place on October the 9th), and 
told Mr. Mosedale about a leak which had been 
complained of, and Mr. Mosedale subsequently sent 
some ‘‘ sharps” to be put into the boiler. What 
followed after Dangerfield’s evidence had been 
given is thus reported in the Birmingham Daily 
Post of Saturday last : 

His Lordship asked Mr. Bennett (the counsel for the 





ignore the views of the travelling: public, but 





Crown) what criminal negligence was imputed to the 


opinion is there is net.—M. Verney called attention to 
that portion of the report which stated that the boiler 
was unsafe.—His Lordship: That is the strongest point 
against you, Mr. Dugdale.—Mr. Dugdale: If that is 
true they ought to have indicted Mr. Everitt, and they 
have not done so.._Mr. Bennett said that after his send 
ship’s expression of opinion he should not continue the 
case.—His Lordship said that?although there had been a 
lamentable accident, and probably an error of judgment 
on the part of the prisoner, he thought it would not be 
right to say there had been such neglect of duty as to 
render him criminally liable. An error of judgment 
could not, in his opinion, be said to be negligence.—The 
jury, under his eaters direction, then returned a verdict 
of ** Not guilty,” and the prisoner was discharged. 
Bearing the facts of the case in mind, and assuming 
the legal soundness of Lord Justice Cotton’s decision, 
it is difficult to see how, in the present state of the 
law, criminal liability can be brought home to any 
boiler owner or person in charge of boilers, however 
flagrant may be the circumstances under which an 
explosion occurs. This is, as we have said, a most 
grave matter for the public, and if the law is at 
present so imperfect as it appears to be, then it 
should be amended without delay. With the use 
of steam power spreading so rapidly as it is, the 
question of enforcing the proper care of steam 
boilers is one of ever-increasing urgency, and we 
can only hope that the result of the trial on which 
we have been commenting will at least have the 
effect of strengthening the hands of those who 
desire to so deal with persons who, either from parsi- 
mony or carelessness, work unsafe boilers, as to 
bring home to them a sense of their responsibility. 


PRIVATE BILLS FOR SESSION 1883.* 

Tue Bill applied for by the Bristol Portand Channel 
Dock Company is purely of an internal and financial 
character. The Bristol Port and Docks Commission 
Bill seems to be a renewal of the application of last 
session. The objects are to authorise the purchase 
by commissioners to be constituted by the Bill of 
the Port, Harbour, and Dock Estate (including the 
parish ward of Portishead), of the Corporation of 
Bristol, and of the undertakings of the Bristol 
Port and Channel Dock Company, the Bristol Port 
and Channel Dock Warehouse Company (Limited), 


_* See also pp. 15, 27, 52, 87, and 113 ante, and pp. 549, 
577, 587, and 613 of our last volume. 
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the Bristol Port Railway and Pier Company, and 
the Bristol and Portishead Pier and Railway Com- 
pany, with enabling powers to the other parties to 
concur in the arrangement. 

The East and West India Dock Company’s Bill 
is to authorise agreements with the London, Tilbury, 
and Southend Railway Company with reference to 
the supply of water by the railway company from 
springs arising in certain gravel pits adjoining Low- 
street Station at Tilbury, which springs are vested 
in the company, and to authorise the execution by 
the railway company of the works necessary for 
affording such supply to the docks of the company. 

King’s Lynn Graving Dock Bill is to incorporate 
a company for the purpose of making a graving or 
dry dock on the eastern side of, and with an 
entrance from the river Ouse in the parish of North 
Lynn; to make and maintain two river walls or 
embankments on the eastern bank of that river, 
and a road for affording communication between 
the works and the existing Crossbank-road. The 
Bill is also to provide for agreements with the 
King’s Lynn Dock Company and the Corporation 
of King’s Lynn as to construction, &c., of the 
works to be authorised. 

The purposes to be effected by the Ogmore Dock 
and Railway Bill are the incorporation of a company 
forthe purpose of constructing ninesections of works, 
the first five of which comprise a dock with a lock 
or entrance from the mouth of the River Ogmore, 
three piers on the foreshore of the Bristol Channel, 
and a diversion widening and deepening of the 
river ; the sixth is an aqueduct, and seven, eight, 
and nine are railways forming connexions with the 
Llynvi and Ogmore section of the Great Western 
Company. 

The Kingston-upon-Hull Docks Bill is for the 
purpose of altering the existing Acts of the com- 
pany, and to make other provisions in lieu thereof 
to enable the company to build or contract for tugs 
and other vessels for the more convenient carrying 
or. of the business of their docks, and to make 
other provisions with respect to the managment of 
their undertaking. 

‘Ribble Navigation, Preston Dock and Borough 
Extension” represents an application by the Cor- 
poration of Preston for a Bill to transfer to and 
vest in that body the undertaking of the Ribble 
Navigation Company ; also to enable the corporation 
to construct works for dredging and otherwise im- 
proving the channel of the River Ribble between 
North Union Railway bridge and the sea, also to 
make two training walls, alterations in existing 
tramways, a diversion of the present channel and 
course of the Ribble, and a wet dock ; to wind up 
the affairs of the existing company, and take the 
management of its affairs into their own hands. 

Newport Dock Company’s Bill is to authorise the 
construction of a new dock and entrance from their 
existing dock intothe River Usk. The works are 
to be wholly situate in the parish of St. Woollos in 
the borough of Newport and county of Monmouth. 
The Bill is to provide for the temporary closing 
from time to time of the entrance to the existing dock 
and the new dock ; also to empower the company 
to take and divert into the intended new dock and 
entrance, and into their existing dock, water from 
the rivers Usk and Ebbw, and from the canal of the 
Monmouthshire Railway and Canal Company. 

The Bill under the title of ‘‘ Bute Docks (Rail- 
ways Storage Depots, Running Powers, &c.)” is to 
authorise the construction of five railways, em- 
power the undertakers to acquire compulsorily 
further lands ; to run over railways of public com- 
panies for purposes of traftic of every description ; 

© compel facilities as regards the traftic of the 
undertakers, but ‘¢ to declare that the said intended 
railways shall not be public passenger railways, and 
to authorise the undertakers to levy and recover 
such tolls, rates, rents, and charges for the use of 
the sameas they may think fit, or as may be pre- 
scribed by the Bill, and to authorise the under- 
takers to permit any company or companies, person 
or persons they may think fit to use such intended 
railways and sidings either without payment for any 
tolls, rates, rents, or charges, or on payment of 
modified tolls, rates, rents, or charges, without 
being compelled to grant the like privileges to any 
other company or person.” 

We have always regarded thi undertaking as a 
private concern, and consequently fail to recognise 
its claim to compulsory powers and other privileges 
granted to companies upon public grounds, but as 
there may possibly be something underlying the 
surface beyond our knowledge or comprehension, 








we have thought it safest in times so rife with 
libellous suits as the present, to quote this latter 
paragraph of the notice literally. 

Barry Dock and Railways Bill is to incorporate 
a company, and empower them to construct a dock 
with a lock, a basin, and an entrance, to be situate 
between Barry Island and the mainland of Glamor- 
ganshire, on the bed shore and banks of the channel 
dividing the island from the mainland, and of Barry 
Harbour ; the other works to be sanctioned com- 
prise two embankments and three breakwaters, a 
cut or channel, four new roads, and nine railways, 
but press of space prevents our giving fuller parti- 
culars. We note, however, that the works involve 
an interference with commonable lands to the esti- 
mated extent of six acres. 

We have ever since the success of the ornamental 
structure at Brighton professed faith in the re- 
munerative capacity of piers, if constructed after 
a similar design to that one, and the locality is well 
chosen. This year there are, however, but three 
applications of this description. The first is by 
Bill and the revival of a proposal, which was 
wrecked last session on Standing Order techni- 
valities, namely, ‘‘ Brighton Marine Kursaal.” The 
objects to be effected are the incorporation of a 
company with power to purchase by agreement or 
compulsion the undertaking of the Brighthelmstone 
Suspension Pier Company ; next the widening of 
the approaches to the pier by constructing a road 
between an embankment to be erected and the 
existing toll-houses; then an embankment or sea 
wall on the foreshore for the purpose of widening the 
Madeira-road, opposite the present entrance to the 
chain pier ; then a concrete embankment or founda- 
tion adjoining the centre of the embankment before 
described for 25 ft. on either side of the centre 
thereof below the existing chain pier, and extend- 
ing inland 60 ft. in a northerly direction ; the 
widening of the existing chain pier, and an altera- 
tion in the line of chains, and means of support at 
the shore end thereof, together with a pierhead or 
promenade at the seaward end of the existing chain 
pier, carrying that structure two chains seaward, 
and extending laterally 300 ft. on either side. The 
Bill is also to contain powers to sell the under- 
taking, and dispose of any lands to be acquired, 
&ec., which may not be wanted for the intended 
works. 

The provisional order applied for under the title 
of ‘*Southend Pier” is to authorise the Local Board 
for the district of Southend to widen the existing 
pier on the west side thereof; to widen the pier 
authorised by orders of 1878 and 1882 at the east 
side thereof ; and to extend the existing pier, and 
also the authorised pier, southwards from the exist- 
ing position 330 ft., and at the end of such extended 
pier to construct a head 300 ft. long from east to 
west, and 120 ft. wide. 

We have on previous occasions recorded several 
applications for provisional orders authorising a 
promenade pier at Torquay, which, for some reason 
or other, notwithstanding the eligibility of that 
place, as one would suppose, for such a purpose, 
have ‘hitherto failed to reach execution. We have 
now before us the leverage of a Bill to effect the 
desired object, which provisional orders appear un- 
able to consummate. The works are to be situate 
on the southern side of the new road, opposite the 
centre of Abbey-crescent, and extend thence sea- 
ward in a southerly direction fora distance of 430 
yards. They further comprise the widening of the 
new road, the construction of a sea wall, and the 
reclamation of the intervening space, which is to be 
utilised for approaches, ornamental gardens, and, as 
the notice puts it, ‘‘ other purposes.” 

We now come into contact with the elements of 
fire and water, placing in order of precedence the 
latest but still undeveloped novelty, electricity. 
According to our calculation notices were given in 
the London Gazette for 149 provisional orders 
authorising the manufacture, supply, and use of 
electric lighting ; many of them have, as we under- 
stand, been since abandoned, but no means being 
at hand of specifying which are to be proceeded 
with, we prefer including the entire number in 
our list, taking first the applications emanating from 
corporations and other local authorities, which are 
as follows: Accrington Corporation, Altrincham 
Local Board, Aspul Local Board, Beckenham 
Local Board, Beccles Corporation, Bradford Cor- 
poration, Brighton Corporation, Barton Eccles 
Winton and Monton Local Board, Birkdale Local 
Board, Bath Local Board, Bristol Corporation, 
Blackburn Corporation, Bootle-cum-Linacre Cor- 


poration, Burton-upon-Trent Corporation, Black- 
pool Corporation, Batley Corporation, Bolton 
Corporation, Birkenhead Corporation, Buxton 
Local Board, Cambridge Improvement Commis- 
sioners, Colchester Corporation, Carlisle Cor- 
poration, Chichester Corporation, Chadderton 
Local Board, Darlington Corporation, Dover Cor- 
poration, Ealing Local Board, East Stonehouse 
Local Board, Folkestone Urban Sanitary Authority, 
Farnworth Local Board, Grantham Corporation, 
Halifax Corporation, Hucknall Torkard Local 
Board, Keighley Corporation, Leeds Corporation, 
Leicester Corporation, Leamington Corporation, 
Liverpool Corporation, Manchester Corporation, 
Nelson Local Board, Nerwich Corporation, Not- 
tingham Corporation, Newcastle-on-Tyne Cor- 
poration, Oldham Corporation, Overdarwen Cor- 
poration, Plymouth Corporation, Portsmouth Cor- 
poration, Pudsey Local Board, Preston Corporation, 
Richmond Vestry, Reading Corporation, Rochdale 
Corporation, St. Pancras Vestry, Sheftield Cor- 
poration, South Shields Corporation, Stockport 
Corporation, Stockton Corporation, Scarborough 
Corporation, Southport Birkdale and District Cor- 
poration, Swansea Corporation, St. Helen’s Cor- 
poration, Truro Corporation, Todmorden Local 
3oard, Ulverston Local Board, West Hartlepool 
Improvement Commissioners, Winchester Cor- 
poration, Wigan Corporation, and Weston-super- 
Mare Local Board. 

The remainder under this head are tendered in 
some instances by existing electric companies, but 
the bulk of them are apparently in the public 
interest, as represented by their indefatigable 
servant the public company promoter. The dis- 
tricts affected are as follows: Aston, Bedford, 
Bury St. Edmunds, Bradford, Birmingham, 
Brighton, Balsall Heath, Croydon, Colchester, 
Cambridge, Canterbury, Camberwell and Penge, 
Chelsea (two), Chester, City, Clerkenwell and St. 
Luke’s, City and districts of London, Dudley, East 
of London, Exeter, Folkestone, Fulham, Chiswick, 
Acton and Ealing, Gravesend, Great Yarmouth, 
Greenwich and Lewisham, Great Western Electric 
Lighting and Power Company Limited (Cardiff 
Order, Cheltenham Order, Gloucester Order, and 
Newport Order), Hanover-square district, Hornsey 
Highgate and Southgate, Hampstead, Willesden, 
Hendon and Finchley, Hackney, Bethnal Green 
and Shoreditch, High Wycombe, Hyde, Islington, 
Ipswich, Kensington, Lambeth, Luton, Lowestoft, 
Marylebone, Maidstone, Margate, Norwich, North- 
field, Newington, St. George-the-Martyr and St. 
Saviour Southwark, Paddington, Plymouth Stone- 
house and Devonport, Pilsen Joel and General 
Electric Light Company Limited (Holborn and 
St. Giles’s, St. Pancras, and City of London 
districts), Richmond, Rochester and Chatham, 
Rochdale, Redditch, Reading, Strand district, St. 
George’s Hanover-square, St. James’ Westmin- 
ster, and St. Ann Soho, St. Giles’-in-the-Fields, 
St. George Bloomsbury and Holborn, St. Martin- 
in-the-Fields and Westminster, St. Pancras, St. 
Olaves, Bermondsey and Rotherhithe, South Ken- 
sington district, Sudbury, Southampton, Saltley, 
Sheftield, Stroud district, Stalybridge, Sunderland, 
Tottenham Edmonton and Leyton, Victoria dis- 
trict London, Wandsworth and Wimbledon, West 
, Ham East Ham and Wanstead, Walsall (two), 
| Wednesbury and Darlington, West Bromwich, 
Wolverhampton, and Wakefield. 

Our next items represent gas and water, a fair 
proportion of which proceed by provisional orders. 
| There are twelve gas applications pure and simple, 
| viz., Calne, Ferndale, Stoke-upon-Trent and Fen- 
|ton, Tadcaster and Wetherby district, Watford, 
| 





Broadstairs, Enfield, Halesowen, Ipswich, Hastings 
j and St. Leonard’s, Bilston, and St. Neott’s, some of 
which include new works; the others under the 
| above denomination comprise Barnet District Gas 
and Water, Brighton Corporation Water, Basing- 
| stoke and Estrop Water, Blandford District Water, 
iF lintshire Water and Gas, Farnborough District 
| Water, Gosport Water, Hawarden and District 
| Water, Herne Bay Water, Lambeth Water, Leather- 
| head and District Water, Newmarket Water, New- 
| port and Pillgwenlly Water, Norwood Sunning- 
idale and District Water, Portsmouth Water, 
| Pontypridd Water, Portishead District Water, 
Southwark and Vauxhall Water Co., Swanage Gas 
' and Water, Stone Water, Staveley Water, Tendring 
| Hundred Water, Windsor and Eton Water, Work- 
| ington Local Board Water, Wroxhall and District 
Water, and Ysbrad Gas and Water. 

We nowreach the Liliputian parliaments called 








municipalities, that highly favourable training 
ground for the great hall of talk at Westminster, 
and culminating point of a trader’s ambition, where 
reigns supreme the freeborn right of every English- 
man who can get elected, to parade his views and 
air his eloquence in such mode and grammar as 
nature and education, or the want of it, have pro- 
vided him with. 

With respect to this class of Bills it may be worth 
mentioning that we have on several occasions allu- 
ded to the peculiar powers which some of them 
have frequently contained, and last session, either 
through this means or that of a similar idea occur- 
ring to somebody else, the attention of the House 
of Commons was directed to the subject, and a 
somewhat stringent Standing Order was passed 
with a view to rendering the measures granted to 
these bodies more orthodox in future. 

The present Bills comprise Bury Improvement, 
Burnley Borough Improvement, Finchley Local 
Government District, Festiniog Local Board, God- 
alming Borough Extension, Heywood Corporation, 
Hartlepool Borough Extension, Liverpool Improve- 
ment, Leamington Corporation, Longton Extension 
and Improvement, Local Government District of 
Malvern, Nottingham Corporation, Portsmouth 
Corporation, Penzance Corporation, Shettield Cor- 
poration, Wallasey Local Board, Warrington Cor- 
poration Improvement, and York Extension and 
Improvement. 

There are three Bridge Bills, the principal being 
that relating to the Tower (Duplex) Bridge, which 
is to authorise the construction of (1) a bridge 
over the River Thames with approaches thereto to 
commence in the parish of St. John, Horselydown, 
at the point of intersection of Cross-street and 
Freeschool-street, and to terminate in Little Tower 
Hill, 100 ft. to the westward of the main entrance 
gateway to St. Katherine Docks ; (2 and 3) two 
loop bridges over part of the Thames (forming an 
eastern and western loop respectively), each of such 
loop bridges to commence by a junction with the 
bridge 1 at a point 240 ft., measured across the 
river at right angles to it, from the centre of the 
northern boundary of Hartley’s Wharf, and to 
terminate by a junction with No. 1 at a point 240 ft. 
from the top of Irongate Stairs; (4) all requisite 
swing bridges, draw bridges, lift bridges, or other 
mechanical appliances for admitting the passage of 
ships and vessels through the bridges, together with 
all other works and conveniences necessary to com- 
plete the undertaking. The Bill is further to 
authorise agreements with the Corporation of 
London, the Metropolitan Board of Works, the St. 
Katharine Docks Company, the Commercial Dock 
Company, and the Tower Subway Company, as to 
construction, maintenance, and contribution of 
funds, and is to contain enabling provisions to 
those bodies for such purposes. 

The Bill headed ‘‘ Newnham Bridge” is to extend 
the time limited by the Newnham Bridge Act, 1878, 
for the construction of that bridge, to revive the 
powers of the Act for the compulsory purchase of 
lands, and any other powers (whatever they may 
be) which have already expired, and consequently 
belongs to a brotherhood respecting which the less 
said the better. 

South Hayling Bridge Bill is to incorporate a 
company with power to make an opening bridge 
across the Langstone Channel connecting the 
Island of Hayling with Southsea, which bridge will 
commence at high-water mark on the foreshore of 
Hayling Island at a point near the Norfolk Lodge 
public-house, and terminate at high-water mark on 
the west side of the Langstone Channel, near the 
Ferry House, at Portsea. The rest of the works 
consist of two approach roads, one to be situate in 
South Hayling and the other in Portsea. The Bill 
is further to authorise the purchase of the 2xisting 
ferry over the Langstone Channel called South 
Ferry, and to provide that the bridge and works 
shall be deemed. to be the improvement of land 
within the meaning of the Improvement Land 
Act, 1864, but as most of the works are to be con- 
structed either in the air or in the water, it is 
somewhat difficult to understand whose estates are 
to be charged as improved by those portions. 

The Market Bills also are in triplex, viz., Mid- 
London, South Kensington, and Paddington. The 
Mid-London, however, is, we understand, already 
down among the dead men : the site chosen was in 
the neighbourhood of the Savoy, and the works in- 
cluded a new street commencing on the west side 
of Carting-lane, opposite Savoy-place, and termi- 
nating on the east side of the footpath in Villiers- 








street. The first provision of the Bill, after de- 
scribing the works, was to have been the exclusion 
of vagrants and disorderly persons from the market 
and the approaches thereto—a consummation de- 
voutly to be wished by the proprietors of existing 
undertakings of a like description, and the respect- 
able portion of the market - frequenting public 
generally. 

The site of South Kensington market is described 
in the notice for the Bill as a piece of land in the 
parish of St. Luke, Chelsea, bounded on the north- 
west by the Fulham-road, on the south-west by 
Sydney-street, on the south and south-east by Cale- 
street, and on the north-east by College-street ; the 
Bill is to enable the company to pull down the 
existing houses and buildings, and to rearrange and 
lay out, or to sell, lease, exchange and dispose of 
the ground when so cleared, and to erect other 
houses and buildings on the said lands—in short to 
rid the parish of some of its dirtiest slums, and sub- 
stitute sightly erections in lieu of them. The sombre 
neighbourhood of South Kensington has been suc- 
cessively the arena for Punch’s railroad, the gigantic 
boilers, the horticultural fétes, and two nationa 
exhibitions, without losing an atom of its dreariness ; 
we may probably now see whether an extensive 
marketing business is calculated to infuse a little 
life into it. 

Paddington Market is to be erected on a piece of 
land situate wholly in the parish of St. Mary, Pad- 
dington, lying between North Wharf-road, Harrow- 
road, and Church-place, bounded on the svuth and 
west by North Wharf-road, on the north partly by 
Harrow-road from its junction with North Wharf- 
road to its junction with Hermitage-street, on the 
east partly by Hermitage-street, again on the north 
by an imaginary straight line from the last point to 
the western side of Church-place, and again on the 
east by Church-place. 

We find on reviewing the ground passed over, that 
by an oversight the notices given on behalf of the 
Hull, Barnsley, and West Riding Junction Rail- 
way and Dock Company have been omitted from 
mention, and we will now correct the error. That 
company (which has acquired an exceptionally pro- 
minent position with reference to the question of 
payment of interest during construction of works) 
is promoting two Bills, the one, which is called 
‘* Various Powers,” includes authority to construct 
two new railways; the first wholly in the township 
of Sculcoates, in the borough of Kingston-upon- 
Hull, is to extend the Railway No. 6 in the Act of 
1880 from Fountain-road to Charlotte-street, and 
the second is to connect the Railway No. 3 with 
No. 7a under the same Act. The Bill is also to 
sanction the abandonment of part and alterations 
in the mode of constructing other portions of 
authorised railways, to empower the company to 
interfere with certain streets and roads, to erect 
and demise hotels and refreshment rooms, and to 
raise further capital. 

The other Bill appears to be a renewal of the 
application of last year, authorising the payment 
of interest on calls during construction of works 
under existing Acts and that now applied for. 








NOTES. 
Tse Vienna Exectric Exuipirtion. 

Ir is announced that the Crown Prince of Aus- 
tria, Archduke Rudolph, has consented to act as 
patron to the Electrical Exhibition at Vienna 
during the coming summer. It is intended that 
boilers, collectively of at least 1000 horse power, 
shall be laid down to work the generators, of which 
about 700 will be used for lighting the Exhibition 
building, the remainder being employed for the 
transmission of power and for other purposes. 
Both engines and boilers will be exhibits and will 
be so arranged as to give every facility for exami- 
nation and comparison. Already two boiler manu- 
facturers have offered to supply the whole of the 
power above named, and it is probable that the 
limit of 1000 horse power will be very largely ex- 
ceeded. 

Tue Batoum Section oF THE TrRANs-CavcasIaAN 

Rariway. 

According to reports from Poti, the work of con- 
structing the necessary buildings and laying the 
track has been commenced on a section of about 
32 miles, starting from Sambredi, the point at 
which the Batoum branch is to join the Poti and 
Tiflis Railway. From Batoum to the tunnel (a 
distance of about four miles) the rails are already 
laid, and it was expected that the work would be 
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tinished by the end of December. The earthworks 

are nearly completed on the whole line, as are also 
four stations—Habulebi, Notonebi, Langfuti, and 
Samtredi. Only a temporary wooden station will 
at first be erected at Batoum. The bridges are 
entirely of iron ; they are being constructed under 
the superintendence of Mr. Lesseman, who has had 
great experience in bridge building in the Caucasus, 
The mild weather has been very much in favour of 
the work, the thermometer in the middle of the day 
often showing 59 degrees in the sun. 


Berzy’s Evecrricat Directory. 

This year Mr. Berly’s Electrical Directory has 
increased to quite a formidable size, and_its scope 
| has been estimated to include not only the United 

Kingdom, but also France, Germany, andthe 
United States. If the book were strictly confined 
/to matters directly connected with electricity, it 
j could not exceed certain modest proportions, but it 
also professes to include all the industries in- 
| directly connected with the subject, the object 
| being that an electrical engineer may find in it the 
names of manufacturers of every article that he 
|may want, whether he be in need of engines, 
boilers, drain pipes, tanks, brimstone, or dynamo 
machines. Of course the lists of the more remote 
trades are far from complete, but they usually 
appear to be sufticiently detailed to offer a fair 
| choice of markets. The preparation of the early 
| numbers of such a work as this involves an immense 
amount of labour, which has to be got through in a 
limited time, and hence it is almost impossible 
| that mistakes should be entirely avoided. We 
| have taken no trouble to search for them in the 
| book before us, but the first name we looked for we 
| found to be wrongly entered under each of the three 
_ headings under which it appeared. Under the first 
| it was out of alphabetical order, under the second 
| was also misplaced, and under the third, one of the 
| best known names in the electrical world was so 
| misspelt as to be totally unrecognisable. Now that 
| the heaviest portion of the labour of completion 
| has been so admirably effected, it is to be hoped 
that the publishers will turn their attention to the 
| removal of such blemishes as these. 








DEVIATION OF THE Compasses OF IRON Sutps. 

| At a recent meeting of the Aberdeen Philo- 
| sophical Society a paper on this subject was read 
| by Professor George Pirie, of the University of 
Aberdeen. Having explained the properties of 
|magnetism, both transient and permanent, and 
that while iron bars, bolts, and plates were being 
| hammered and strained, their magnetism was being 
| continually altered, the learned professor remarked 
that the Aberdeen shipyards lay north and south, 
| and were, therefore, in the best position for build- 
{ing iron ships. The result of the permanent 
|magnetism, he said, was to cause the needle to 
have the semicircular error, while the transient 
inclined it to the quadrantal deviation. If these 
were alone they would be easily dealt with, but with 
what was known as sub-permanent or changeable 
magnetisin it was almost impossible to cope, and in- 
stead of the compass being a trusty guide it was con- 
verted thereby into a trap through which the vessel 
might some day fall. He advised that the instru- 
ments for testing should be used every day when 
possible. He was not sure if the Aberdeen dock 
was the best place for swinging ships, because in 
some experiments which he had made he found at 
a distance of twenty-five yards. from one of the 
London steamers his compass was affected, while at 
a distance of fifty yards from the new steamer Bul- 
nacraig a similar result was obtained. A discussion 
followed the reading of the paper, in the course of 
which Captain Leeman said that the master of a 
ship should not trust in any compensation, but 
should continue to make observations once or twice 
each day. That he believed to be the only way to 
prevent accidents occurring by errors of the com- 
pensation in iron ships. Mr. Berry remarked that 
Professor Pirie’s theory was all right, but that one 
or two of his points were difticult to carry out in 
practice. He explained how the tests were made 
in Aberdeen Dock, which he maintained was per- 
fectly safe if care was exercised. He had known 
vessels go long voyages and come back without 
having any deviation in their compasses; _ but 
however correct the compasses might be, the three 
Ls—log, lead, and lookout—were the best safe- 
guards. 


THE ANGLO-AMERICAN Brus Company. 
The leisure afforded by the present lull in the 








demand for electric light machinery has been turned 
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to account by the Anglo-American Brush Electric 
Light Corporation in the perfection of their arrange- 
ments for incandescence lighting. Up to the 
autumn of last year they devoted themselves al- 
most exclusively to arc lighting, and their trade in | 
incandescence lamps was only small, and was carried | 
on under considerable difticulties. The Electric | 
Lighting Bill, while it produced a temporary check 
in the demand for machinery, brought into ex- 
istence a new class of customers, who wanted 
apparatus, not for their personal use, but to be 
employed in the distribution of light for domestic 
vurposes. Now, as it had long been evident that the 
fighting of interiors could not be satisfactorily accom- 
plished by are lights, it became necessary for the 
Brush Company, with its extensive ramification of 
subsidiary companies, many of whom have launched 
schemes which, if fully carried out, would cast 
into insignificance the largest installations hitherto 
attempted, to be prepared with a system and 





a plant for incandescence lighting that would | 
place them on an equality with other manufac- | 
turers, and enable them to maintain the position | 
which they had won in the past. Accordingly | 
during autumn and winter a continuous and suc- | 
cessful effort has been made to bring the inecan- | 
descence lamps of the company to a much higher | 
degree of perfection than formerly, and to improve | 
the method of manufacture so that large quantities | 
may be quickly turned out. A complete system of | 
switches, cut-outs, and regulators has been devised, | 
applicable to installation of various sizes, and capable 
of being executed with greater or less regard to | 
ornamental effect, according to the positions where 
they are to be placed. A modified form of the} 
Schuckert machine has been constructed and has 
been provided with an automatic regulator, whereby 
the intensity of its magnetic field is adjusted to the 
demands of the cizcuit so that the lamps may be 
turned on and off without danger. The presence 
of Mr. Sellon on the Board presupposes the warm 
acvocacy of secondary batteries in conjunction with 
incandescence lighting. Mr. Sellon claims that the 
intervention of an accumulator between the 
generator and the lamps produces uniformity of | 
current that increases the life of the filaments by 
an amount that he has not yet been able to deter- | 
mine, because the failures have hitherto been too | 
few to serve as basis for a calculation. Next week 
we shall illustrate and give full descriptions of the 
apparatus used in the Brush incandescence system. | 
Byr-Propucts 1v Coke MAKING. 

In our issue of December 22 we gave some details | 
of the operation, at the works of Messrs. Pease and | 
Partners, of the Simon-Carves system for the re- 
covery of tar and ammonia from the waste gases of 
coke ovens. As we then stated, Messrs. Pease 
have erected a battery of twenty-five ovens to 
test the invention, and we are pleased to learn | 
that their experiments confirm the facts and figures | 
given by Mr. Simon as the results obtained in 
France. It has been practically proved that the 
coke obtained in these ovens is of excellent quality 
and of great hardness. It is said to contain less | 
sulphur thanis usual, owing, no doubt, to much being | 
withdrawn in a gaseous form. We now learn that 
the quantity of coke is increased to fully 75 per cent. 
(after deducting moisture) of the coal charged. 
This, as compared with the ordinary yield of from 
62 to 65 per cent. of coke, is a gain of fully 10 per 
cent., or equal to (say) 1s. per ton of coke made. 
The bye-products, in the shape of tar and ammonia 
water, amount in value to between 5s. and 6s. per 
ton of coke made, assuming tar to be worth 3d. per 
gallon and ammonia water 1d. per gallon. Each of 
the coking chambers built at Crook at the Messrs. 
Pease’s West Collieries produces about one ton of 
coke in the twenty-four hours. The total possible 
extra profit realisable, over and above the previous 
ordinary profit in coke-making would therefore 
appear to be about 1s. for extra quality of coke, and 
5s. to 6s. for bye-products, or in all, 6s. to 7s. per 
ton of coke. Against this should be set a slightly 
increased expense in the working of the ovens, 
amounting to about 1s. 6d. per ton, as against 9d. 
to 1s. under the old system. We are fully aware 
that it is possible that the value of the bye-products 
would be reduced to some extent by an _ over-pro- 
duction, but we are informed that the value of tar 
has been increasing considerably of late on account 
of its greater importance in the manufacture of 
aniline dyes. With regard to the ammonia water, 
it is believed that if the price were to fall a little 
an almost unlimited field for its use as artificial 
manure would spring up. Within certain limits it 








| Outside of iron and steel business interests are un- 


| Consumers of iron and steel are waiting legislation. 


125 dols. for No. 1; 


| business, owing to the same influences which affect the 
| trade east. 
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may be considered to be a drawback to this system 
that the establishment of the coke ovens and appa- 
ratus is rather expensive. In view, however, of the 
result of the experiments, which would make it 
appear that the whole cost of establishment would | 
be refunded in less than two years’ working, this | 
question cannot be considered of very great weight, | 
at least not for the wealthy firms in that particular | 
trade. The importance of the subject can best be | 
realised by the fact that there are several firms in 

this country manufacturing somewhere about 10,000 

tons of coke per week, and that, consequently, the | 
present waste on this quantity amounts, at present 

prices, in the case of each of these firms, to some- | 


| thing like 150,000/., which might be saved annually | 


under favourable circumstances. | 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 9th. 

Tue tariff contest has assumed interesting propor- | 
tions. Yesterday the House voted to reduce the duty 
on steel rails to 15 dols. per ton. The manufacturers’ 
convention last summer asked that duties be fixed at 
22.40 dols. per ton, the commission fixed it at 17.92 dols., 
the Senate at 17.68 dols. And the House now pro- 
poses a reduction to 15 dols., which it will probably 
carry. On bar iron the Senate fixes the duty at 22 dols. 
per ton, the House at 24.64dols. The Western Nail 
Association held a meeting on Thursday, at Pitts- 
burgh, and decided to resume work on Monday next, 
for a period of three weeks, aud then to close down | 
for two weeks more. The stocks throughout the west | 
are 1000 kegs. Regular sizes are scarce. This restric- | 
tion has improved prices in steel rails in markets east | 
and west. Demand is fair and the probabilities are | 
that it will improve as spring opens and the weather 
is favourable to outside operations. The tariff agita- 
tion is unsettling trade in nearly every channel. 





favourably. affected. Prices are generally declining. 
Consumptive requirements are heavy, and just as soon 
as the duties are known business will be done on a 
large scale. Sales of iron were made this week at 
23 dols. for No. 2, and 21 dols. 
for gray forge. Bessemer iron is sold at 22 dols. to 
22.50 dols. Spiegeleisen 30.50 dols. Muck bars, 27 dols. 
Charcoal blooms, 64 dols. An‘hracite blooms, 55 dols. 
Bar iron is selling all the way from 2 to 2.4 accord- 
ing to quality. Mills are receiving a large number of 
small orders, and the probabilities are that the capa- 
city will be steadily engaged throughout the spring 
and summer. Angle iron is 24; tees 3}; beams 33; 
channels 3} ; plate 25; shelliron 34 , flange 45. Sheet 
iron is in fair demand. Steel rails have sold at 39 dols. 
to 40 dols., and transactions for week cover 20,000 tons. 
Crop ends 22 dols. Offers are made at 21.50 dols. 
from ship. The telegraphic advices from the western 
manufacturing centres show a depressed condition of 


At the same time the probabilities are in 
favour of a very large demand later on. Buyers are 


short of stocks and buying in a retail way. 


FOREIGN TECHNICAL LITERATURE. 
La Gaceta Industrial (Madrid, January 25) men- 
tions that a plant is being laid down at La Felguerra 
iron works for making steel boiler and ship plates on 
the Martin-Siemens principle. 





Die Ocsterreichsche Zeitschrift fiir Berg-und Hiitten- 
Wesen (Vienna, January 27) announces that an inte- 
resting discovery has just been made at the zinc works 
of the Vieille Montagne Company at Oberhausen. It 
has been found that quicksilver was conveyed by the 
gases which passed from the Hasenclever furnace into 
the lead chamber. <A special furnace was built for 
extracting the quicksilver, and during 1882 several 
tons were obtained. It is believed that all the blendes 
of the Rhine district contain quicksilver, which may be 
extracted in paying quantities. 

The Bulletin of the American Iron and Steel Asso- 
ciation (Philadelphia, January 17) quotes from the 
Marquette Mining Journal the following striking 
figures with regard to the production of iron ore in the 
Lake Superior district. The total quantity obtained 
in this region since its development, is a little over 
20} million tons, more than half of which has been 
raised since 1877. In that year, 1,025,029 tons were 
got ; and the quantity steadily increased up to 1882, 
in which year 2,943,914 tons were extracted. This is 
more than double the quantity for 1879, and over 
600,000 tons more that for 1881. 

The Overland Summary (Calcutta, January 9) gives 
the following particulars of the progress of Indian 
railways during the last twenty years. The great 
Indian Peninsular Railway opened in 1853 with 20} 
miles, and the East Indian Railway in the following 











year with 37] miles. The Madras line was inaugurated 
in 1856, and in 1862 the total length of railway mileage 
in India amounted to 2320 miles, divided as follows: 
Bombay-Baroda 167, Eastern Bengal 1093, East Indian 
8774, Great Indian Peninsular 495, Madras 447}, Scinde 
1093, Punjab 453, Great Southern 82. In the last 
twenty years the guaranteed lines have increased from 
2320 to 6094 miles, and the State lines from 15 to 
3781 miles. 





Le Moniteur Tudustriel (Paris, January 18) repro- 
duces from Le Charbon an article upon the probability 
of a crisis in the metal market. ‘The author dwells 
upon the enormous production of pig iron in the manu- 
facturing countries of Europe, and points out what a 
large proportion of their surplus has hitherto been 
absorbed by the United States of America. In the 
years 1880 and 1881 he states that England, Germany, 
and Belgium exported an average total of 4,500,000 
tous per annum, and that the United States purchased 
1,500,000 tons in 1880, 1,360,000 tons in 1881, and 
about 700,000 tons in the first six months of 1882. 
The production of pig iron has, however, increased 
enormously in the United States, having doubled 
itself between the years 187) and 1881; and the 
Transatlantic republic will shortly not only be able 
to supply her own needs, but have a surplus for sale. 
Thus, instead of being a purchaser from Europe, she 
will compete with her in the colonial markets, and the 
result will be a great fall in prices. So many new 
blast furnaces and steel works have lately been con- 
structed in France that she will soon be able to supply 
all her own demands for iron and steel ; but as railway 
construction slackens these demands will abate, and she 
will also suffer from having produced too much, and 
encumbered herself with excessive plant. The author 
expects a universal and serious crisis, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Scarborough Steam Shipping Company, Limited.—The 
annual meeting of the shareholders of this company has 
been held. There was a balance on the revenue account 
of 364/. 12s. 10d., out of which the directors recommended 


a dividend of 4 per cent. and this was declared. 


The Epworth Railwan.—A petition to Parliament has 
been extensively signed here, praying that the standing 
orders may be dispensed with in regard to the payment 
into the Bank of England of the 5 per cent. deposit, which 
was inade some days later than provided for by the orders. 


Wakefield Tramways.—The proposed tramway scheme 
for Wakefield is deferred for the present in consequence 
of strenuous opposition from five or six owners of property 
in Little Westgate. 


The Proposed Skipton and Itkley Railway.—At a meeting 
of the Skipton Local Board of Health on Friday the fol- 
lowing letter from the Midland Railway Company was 
read :—‘‘ Referring to your letters of the 13th and 19th 
ult., and_ also to the deputation from your board which 
met the board of this company yesterday, my directors 
have instructed me to inform you that they are willing to 
meet you as far as this: —That the bridge over the rail- 
way and Broughton-road shall be made 30 ft. wide ; that 
the roadway over the bridge shall be raised as desired by 
your board to an extent not exceeding 3 ft. 6 in. to enable 
a road to be carried forward over the canal, provided the 
length of the approaches be not increased ; that, as the 
proposed new road would be of advantage to the company 
they offer to contribute to the extent of one-third towards 
the cost of it, provided the Local Board, or landowners, 
make the road, and the cattle market is formed adjoining 
it, as proposed. I am also instructed to inform you that 
the alteration of the gradient of the railway to 1 in 80 
cannot be conceded. I hope these arrangements may be 
satisfactory to your board.” Mr. Kendall said he thought 
the board should press their application for the approach 
to the bridge to be 36 ft. wide, in accordance with the 
board’s bye-laws ; and also that the road on the south 
side of the line should only have a gradient of 1 in 60. 
After some discussion this suggestion was agreed to. 


Samuel Fox & Co., Limited, Stocksbridge Works.—The 
directors of this company have at their meeting on Satur- 
day declaredan interim dividend of 4/. per share (free of 
income tax) for the last half-year, such dividend to be 
paid on 1st March next. 


Goole and Hull Steam Towing Company (Limited).—The 
annual meeting of this company has been held. The 
report showed that the profits during the year were 
895/. 6s. 3d., the amount available for dividend being 
9207. 18s. 8d., out of which an interim dividend of 4 per 
cent. (making 325/. 16s. 7d.) had been paid in July, leav- 
ing 595/. now available. A dividend of 5 per cent., 
making 9 per cent. for the year, was declared. The 
retiring directors were re-elected, as was also Mr. H. 
Sudby, the auditor. 

The Projected Sea Dock at Grimsby.—In pursuance of 
the resolution passed at a public meeting some time ago, a 
deputation of gentlemen connected with the fishing trade 
of this port met certain of the directors and officials of 
the Manchester, Sheffield, and Lincolnshire Railway 
Company at the Royal Hotel, on Saturday. There were 

resent on the part of the Railway Company : Sir Edward 
Vatkin (chairman), Lord Auckland and Colonel Hutton, 
directors ; Mr. Underwood, general manager ; Mr. Ross, 
secretary ; Major Reed, port master ; and Mr. Fisher, 
resident engineer at Grimsby. The memorial adopted at 
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the meeting before referred to, and which had Fre 
to it several hundred signatures, was read. Sir Edward 
proposed one or two alternative courses to the suggestions 
which had been made, but they were deprecated by the 
deputation. He also examined the plan of the proposed 
dock, discussed minutely its details, and commented 
upon the enormous outlay it would necessitate, makin 
reference to the treacherous nature of the ground whic 
had to be dealt with, and the forests of timber and loads 
of concrete, as he put it, which would necessarily be 
required for such an undertaking. He promised, how- 
ever, to lay the whole matter before the very highest and 
most competent authority on such subjects, with a view to 
ascertaining the probable cost and the particulars as to 
the practicability of the scheme, and afterwards they 
would meet the deputation again with further reference 
to it, 


Messrs. Vickers, Sons, and Co., Limited.—At the annual 
meeting of Messrs. Vickers, Sons, and Co., Limited, 
River Don Works, held yesterday, the directors stated 
that they were very glad to be able to present a satis- 
factory report to the shareholders. The usual quarterly 
dividend of 2} per cent. was declared for the fourth 
quarter of 1882, equal to 10 per cent. per annum, with a 
further dividead for last year in the shape of a bonus of 
84 percent. Mr. G. N. Vickers, the retiring director, 
was re-elected. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change at Middlesbrough was smaller than usual, and 
the amount of business transacted was hardly worth 
mentioning. Messrs. Connal and Co., the warrant store 
keepers, had in stock at Middlesbrough 85,672 tons, 
which is a decrease of 1531 tons on the previous week. 
In Glasgow they still hold as much as 594,488 tons. 
Like last week the market was lifeless, and prices were 
again weaker. No 3 G.M.B. was quoted nominally 41s. 
f.o.b., but less money was taken for that quality by both 
makers and merchants. The position of affairs is cer- 
tainly more discouraging than it was a fortnight ago. 
Shipments up to date are very disappointing. On 
Tuesday morning there had only been exported from 
Middlesbrough 30,800 tons as compared with 39,8000 tons 
at the corresponding period last month. 


The Manufactured Iron Trade.—The prices of manu- 
factured iron are on the basis of 6/. 2s. 6d. per ton for 
plates, and 5/. 10s. for angles less 24 per cent. at works. 
There are still complaints of difficulty in obtaining 
orders, although quotations are so low. Last week we 
stated that the Board of Arbitration would hold another 
meeting at Darlington for the purpose of selecting a 
referee to whom they would relegate questions in dispute 
when they themselves could not come to an amicable con- 
clusion, and we stated that the feeling of both masters 
and men was to appoint Mr. David Dale to that important 
post. The Board unanimously selected that gentleman, 
and it is anticipated that he will consent to All the diffi- 
cult position. Although one of the largest employers of 
labour in the North of England, the men are satisfied 
after years of experience that Mr. Dale is the best referee 
that can be obtained, and they hope that he will agree to 
their request. 


Shipbuilding and Engineering.—There is no alteration 
in shipbuilding ; all the yards on the nerthern rivers are 
turning out as much work as they possibly can. i 
engine builders, too, have as many orders as they can do 
with, but there is rather less enquiry in general engineer- 
ing. Some weeks ago we mentioned that the Tees Engine 
and Iron Company at Middlesbrough had stopped work- 
ing their puddling furnaces owing to the bad state of trade. 
Their engineering orders are now small, and they are only 


doing about half the quantity of work that they could do. | 


The North-Eastern Steel Company.—This company’s 
works at Middlesbrough now appear as if they would 
soon be ready for starting. There is yet, however, a 
great deal to do. Costly machinery is being constructed, 
and there has necessarily been a great deal of delay in 
the construction of the works. It will probably be a few 
months yet before the works are in full operation and 
able to produce anything like a fair quantity of steel. 
During the present week the directors of the company 
have had a meeting at Middlesbrough. 


The Salt Deposits at Middlesbrough.—So satisfactory 
have Messrs. Bell Brothers found the salt-evaporating 
business that they are putting down a second bore-hole at 
Port Clarence. Messrs. Bolckow, Vaughan, and Co. are 
proceeding with their bore-hole’ at Middlesbrough. 
Messrs. Allhusen and Son, the famous chemica! firm of 
the Tyne have purchased land on the north bank of the 
Tees, and will put down the necessary plant to work salt. 
A large chemical works on the Tees is about to be trans- 
ferred to a limited liability company. It is expected that 
in a short time Middlesbrough will be the centre of a 
great chemical trade. 








British Mintnc.—Messrs, Crosby Lockwood and Co. 
have in active preparation and will publish, it is hoped, 
in the autumn, an extensive work on British Mining by 
Mr, Robert Hunt, the well-known Keeper of Mining 
Records. The book will, we areinformed, comprise a 
thoroughly practical treatise on the metalliferous mines 
and minerals or the United Kingdom, dealing compre- 
hensively with the theories of mineral deposits, the 
history of mines, their practical working, and the future 
prospects of British mining industry. The work will be 
fully illustrated. 


PIAT’S CRUCIBLE FURNACE. 
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short account in our last week's issue. The parts are 
| shown in the positions in which they stand when the 


This rests upon a fireclay block, and is wedged in its 
place between the spout-piece B and a block that is 
not visible in the view. The furnace itself is formed 
| of wrought-iron plates lined with firebricks, and is 
j arranged to rotate about a point at the back of the 
spout G. The tilting is effected by two segmental 
|racks D D, one attached to each side of the furnace, 
| and gearing into pinions cn a cross shaft operated by a 
; worm and wormwheel through the handwheel FE. In 
| commencing operations the furnace stands vertically, 
| with the flue-mouth G opposite to the opening in the 
| fixed flue F. Coke is packed in between the crucible 
|and the furnace sides, the metal placed in the pot A, 
| and the whole covered with the lid shown on the fixed 
flue. When the charge is melted the cover is slidden 
| off, and the furnace run forward on the rails to the 
|moulds. It is then gradually tilted until the molten 
| metal runs from the crucible A down the spout-piece 
|B, and escapes at C. Should a long interval occur 


| 





| metal is kept quite fluid, and there is no danger of 
|making bad castings on account of the delay. 
| these furnaces meltings up to 1000 lb. weight may be 
|made continuously with rapidity, ease, and safety. 
| The average of a large number of tests shows that 
| with a medium sized furnace, 71 lb. of metal may be 
‘run down with 12} lb. of coke in twenty-five minutes, 
when the draught is urged by a fan. When it is 
| produced by a chimney it is usually somewhat longer. 
Works, 8.W., are the sole agents for the sale of the 
Piat furnaces, 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig Iron Market.—Last Thursday’s pig iron 
warrant market was stronger, and prices met with a 


in the Bank rate. Business was done on forenoon ‘Change 
at 47s. 74d. up to 47s. 84d. cash, the close being sellers 
wanting 47s. 9d. and 48s. cash and one month respec- 
j tively, and buyers offering 1d. per ton less. Only a 
| limited amount of business was transacted in the after- 
noon, the quotations being 47s. 84d. and 47s. 9d. cash, 
and 47s. 114d. one month. Towards the close there were 
sellers at 47s. 9d. cash and 48s, one month, and buyers 
near. The warrant market opened firm on Friday, but 
weakened towards the close, when the quotations showed 





per ton. There were transactions in the morning at from 
| 47s. 9d. up to 47s. 10d. and back to 47s, 9d., and at 
| 48s. 1d. down to 48s. one month ; and at the close buyers 
| were offering 47s. 9d. cash and 47s. 113d. one month, with 
| sellers near. Business was transacted during the afternoon 
| market at from 48s. 1d. down to 47s. 10d. one month, and at 
| 47s. 9d. down to 47s, 8d. cash. At the close there were 
sellers wanting 47s. 8d. cash’and 47s. 10}d. one month, 
and buyers offering a shade less per ton. Monday’s pig- 


WE publish above a perspective view of the | 
Piat oscillating crucible furnace, of which we gave a} 


last portion of the metal is being run from the crucible. | 


| between the filling of one mould and the next the | 


In| 


of 14d. per ton from last week's final quotations. Busi- 
ness was done during the forenoon at 47s. 8d. and 47s. 74d. 
cash, and at 47s. 104d. one month; and at the close 
of the market buyers were offering 47s. 74d. cash 
and 47s. 104d. one month, with sellers near. There 
were transactions in the afternoon at from 47s. 74d. 
down to 47s. 6}d. cash, and buyers at the close were 
offering 47s. 64d. cash, while sellers were wanting one 
halfpenny per ton more. Yesterday’s market was dull, 
and at the close quotations were 2d. per ton down from 
those of the previous day. Transactions were reported 
in the forenoon market at from 47s. 7d. down to 47s. 6d. 
cash and sellers at the close were asking 47s. 6d. cash and 
47s. 84d. one month, with buyers near. The quotations in 
the afternoon were 47s. 5d. and 47s. 4$d. cash, and 47s. 74d. 
to 47s. 64d. one month, and the market closed with sel- 
lers wanting 47s. 44d. cash, and 47s. 7d. one month, with 
buyers near. Business was done this forenoon at still 
lower prices, from 47s. 14d. down to 47s. 2d. cash, also at 
47s. 64d. down to 4s. 44d. one month, the close being sellers 
at 47s. 2d. cash and 47s. 44d. one month, and buyers near. 
The market was very quiet in the afternoon, with 
business reported at 47s. 14d. and 47s. 2d cash, also 
at 47s. dd. and 47s. 44d. one month. For the mo- 
ment there seems to be rather an increase in the inac- 
tivity by which the pig iron market is characterised, 
but it is to be hoped that the absence of activity is only 
temporary. The amount of business being done is very 
restricted, there being a continued absence of speculation, 
as the low prices do not yet seem to have stimulated 
buyers. Makers report that there is a tolerably fair 
amount of business doing, but the reports from the United 
States andthe Continent continue tobe quiet ,which is also 
true of shipping iron. The shipments for the month of 
February up to date have been somewhat disappointing 
as compared with those of the same period of last year; 


| but the total shipments from Christinas up till the end of 


| of 1882. 


recovery of 2d. on the previous day’s decline, there being | 
a larger withdrawal of stock in expectation of a reduction | 


a decline of $d. per ton from those of Thursday. On | 
the whole, however, there was an improvement of 2d. 


iron market was somewhat weak and dispirited, and by | 
the close a decline in prices had taken place to the extent | limit. 





The Morgan Crucible Company of the Battersea | last week were fully 5000 tons in excess of those of the 


corresponding period of 1881-82. Last week’s shipments 
amounted to 8827 tons, as against 12,530 tons in the pre- 
ceding week, and 10,933 tons in the corresponding week 
They included 3870 tons to the United States, 
200 tons to Australia, &c., 170 tons to France, 360 tons to 
Italy, 530 tons to Germany, 225 tons to Holland, 178 tons 
to Belgium, and lesser quantities to other countries. One 
additional blast furnace has been blown in at Lugar Iron 
Works, so that the total number of furnaces now actually 
in operation has been increased to 111, as compared with 
106 at this time last year. There is still a very limited 
demand for hematite pig iron, and whilst makers are 
asking 52s, 6d. per ton for Nos, 1, 2, and 3 in the usual 
proportions, holders are in some instances accepting as 
low as 51s. 6d. per ton. <A considerable reduction has 
recently been made in the stocks of pig iron in the public 
warrant stores, but at the same time the stocks at the 
makers’ works are reported to be increasing at a rather 
rapid rate. The stock in Messrs. Connal and Co.’s public 
warrant stores stood yesterday at 593,386 tons, as against 
596,849 tons yesterday week, 


The Caledonian Railway Servants.—The directors of 
the Caledonian Railway last night gave their reply to the 
memorial of the men. It states that the re. engine 
drivers and firemen will be allowed half an hour before 
leaving and half an hour after returning to the shed. 
The three-shift, or eight hours’ cabin arrangement, for 
signals, will be introduced. The hours of mineral brakes- 
men will be reduced from twelve to ten. Those of yards- 
men will be twelve, but relief men will be provided in the 
winter when necessary. The directors state that it is 
their desire to reduce Sunday duty to the lowest possible 
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CARBON IN STEEL. 
Report on Further Experiments bearing upon the Question of 
the Condition in which Carbon exists in Steel.* 

By Professor F, A. Aber. C.B., F.R.S., Hon. M. Inst. 


Dae 


IN the report presented to the Committee on Steel in 
October, 1881, an account was given of the results of some 
preliminary experiments, which were carried out with the 
object of ascertaining, in the first instance, whether any 
characteristic differences could be established in structure 
or chemical condition between thin discs of steel cut from 
one and the same piece of that metal, but differing from 
each other in regard to the treatment to which they had 
afterwards been subjected. It will be remembered that 
it was not possible to throw any light upon the mechanical 
condition, or structure, of the different specimens, by sub- 
mitting them to the operation of the solvent (a chromic 
acid solution) specially selected on account of its gradual 
action ; it being impracticable to check the action at any 
period when the portions of the discs least acted upon, 
or not at all attacked, could be retained upon the support 
on which they were placed, in the positions which they 
originally occupied in the very thin sheet-metal. 

Considerable differences were found to exist between 
the total amounts of carbon contained in different discs, 
from one and the same piece of steel, butin the hardened, 
tempered, and pets P states respectively. The propor- 
tion in the specimens of annealed steel was comparatively 
very low; and this difference being confirmed by the ex- 
amination of another series of discs, an inquiry into the 
course pursued in annealing the steel discs led to further 
expeviments, which appeared clearly to establish the fact 
that the reduction in the proportion of carbon in the steel 
during annealing was due to the prolonged exposure of the 
discs to heat in contact with, or close proximity to, the 
wrought-iron plates between which they were confined. 

A thorough confirmation of the correctness cf this con- 
clusion being considered desirable by the Committee, Mr. 
Paget was so good as to include, when preparing another 
series of steel discs from one and the same lot of steel, a 
number of specimens which were submitted to the anneal- 
ing process in various ways. 


In one series, the discs were enclosed in sets of seven, | 


one set between wrought-iron plates, planed and cleaned, 
and the other between cast-iron plates, planed and cleaned; 
this combination being again enclosed in wrought-iron 


and in cast-iron boxes respectively, and packed round with | action of the solvent weighed from 7 to about 7.5 grammes | 6.83 and 6.69. 
3efore treatment, the pieces were | 


burnt soot. A set of three disgs was similarly annealed 


between black wrought-iron plates, and another set of | 


three between two blocks of fire-clay, enclosed in a cast- 
iron bex and packed round with calcined magnesia. The 
examination of these sets of discs thus annealed was ex- 
pected to demonstrate the nature and the extent of the 
effects of prolonged heating between wrought-iron and 


cast-iron plates, as to the abstraction of carbon from, or | 


addition of carbon to, thin steel dises in contact with the 
plates, or separated from them by intervening discs ; and 
also to show what effects, in regard to the condition of 


carbon in the steel, may be ascribable purely to the process | 


of annealing. 

As yet it has been impossible to proceed far with the 
examination of these plates, but the extreme decarbonising 
effect of prolonged heating of steel in contact with wrought 
iron was demonstrated by the following experiment. 
Some steel discs of the usual dimensions (2.5 in. in dia- 
meter and 0.01 in. thick), and containing about 1 per cent. 
of carbon, were annealed singly between two wrought-iron 
plates in the manner already described. i 
arrangement containing the packed plates was raised in an 
annealing furnace to a bright red heat, sufficient to scale 
the cast-iron box, but not sufficient to fuse it ; the fire was 
then slackened off, banked up, and the box left in the 
furnace undisturbed for twenty-four hours. Upon after- 
wards heating the plates thus heated to redness, and 
plunging them into cold water, they remained as soft as 
malleable iron; and the examination of one of the discs 
by Mr. W. H. Deering (who has carried out the whole of 
the experimental work connected with this report) 
showed that the carbon had been reduced to 0.1 per 
cent. 

3efore proceeding with the comparative examination of 
the various series of discs, annealed, hardened, and tem- 
pered blue and straw, with which the author has been 
furnished by Mr. Paget, it was considered important to 
acquire further information regarding the composition and 
character of the carbon-iron compound which had been 
obtained, in the experiments described in the last report, 
by treatment of the thin sheet steel with chromic acid 
solution (produced by mixing a solution of potassium 
bichromate, saturated in the cold, with one-twentieth of 
its volume of pure concentrated sulphuric acid). 

It was stated in the former report that the cold-rolled 
and annealed discs thus treated had yielded in different 
proportions a black scaly or spangly substance, which was 
attracted by the magnet, and which was found to contain, 
in combination with iron, an amount of carbon equal 
practically to the whole amount which had been found to 
exist in corresponding discs, in the same cold-rolled and 
annealed condition, taken from the same piece of metal. 
On the other hand, a disc of hardened steel, which was 
submitted to the same treatment, yielded only a small 
quantity of dark particles of similar appearance, in admix- 
ture with some lighter coloured sediment, and the carbon 
in the residue, obtained in this instance, amounted only 
to about one-sixth of the total carbon in this steel. An 
examination of the proportion which the carbon bore to 
the iron in this particular residue showed it to be decidedly 
higher than in the spangly residues furnished by the cold- 
rolled and annealed samples. The several residues of the 
latter class resembled each other very closely in composi- 

* Read at the meeting of the Institution of Mechanical 
Engineers, January 25, 1883, 
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tion, and the ratios of thecarbon to the iron in each case 
corresponded closely to that of the carbon in an iron car- 
bide having the formula F, C;. 

In a second experiment made with one of the cold-rolled 
discs, the metal was exposed to the prolonged action of a 
solution consisting of the same kind of chromic acid liquor 
as used in the previous experiments, but mixed with an 
additional quantity of concentrated sulphuric acid (40 
oon to 500 cubic centimetres of the solution). The 
1eavy grey-black powder which had separated from this 

isc (the solution being completed in twenty-four hours) 
was allowed to remain in the solvent for nine days. Its 
analysis showed it to contain a comparatively small pro- 
portion of iron, which appeared to indicate that the 
carbon-iron compound, which is at first separated, does 
not resist the further action of the chromic liquor, in the 
presence of a considerable excess of sulphuric acid. 

The quantities of steel operated upon in these experi- 
ments were unavoidably small ; and it appeared interesting, 
and possibly important, to ascertain whether the indi- 
cations furnished by the results referred to, that the condi- 
tion of combination of carbon with iron, in steel, differs in 
samples of one and the same metal if they have been sub- 
mitted to decidedly different treatment, were confirmed 
by more extended experiments ; also to learn more regard- 
ing the nature of the magnetic carbon-iron product elimi- 
nated by the action of a slowly oxidising solvent upon 
annealed (or cold-rolled) steel; e. gy. (1) whether its com- 
position is independent of the strength, within particular 
limits, of the chromic solution employed for its elimina- 
tion ; (2) whether, within those limits, a constant quantity 
of the carbide is obtained from 100 parts of one and the 
same description of steel ; and (3) what proportions of the 
carbon in this carbide would remain unconverted upon 
treatment of thelatter with hot chlorhydric acid. With 
these objects in view the author obtained from Mr. Paget 
a thin sheet of steel in the same condition as delivered to 
him from the Birmingham makers, having been cold- 
| rolled and cross cold-rolled, and annealed several times 
| between the various rollings. The weight of this plate 
| was 175 grammes (2700.6 grains) and its thickness about 
| 0.008 in. (0.2 mm.). 

Mr. Deering’s analysis of a sample of this steel plate, 
taken from the same part whence specimens were after- 
| wards cut, showed it to contain—Carbon 1.144 per cent. ; 
| silicon 0.166 percent. ; manganese 0.104 per cent. 
| ‘The individual pieces of the steel plate submitted to the 





| (108 to 115.7 grains). 
rubbed bright with emery- 
and dried in a clean cloth. 
| The preparation of the chromic acid solutions employed 
| in these experiments is best illustrated by a description of 
the production of the solvent used in obtaining what will 
presently be designated Preparation 2. 

This liquor was wee by adding to a filtered solu- 
tion of potassium bichromate, saturated in the cold (67 deg. 
| —68 deg. Fahr.) and containing 99 grammes of salt per 
| 1000 cubic centimetres of solution, a proportion of con- 


flour, then washed with ether, 


centrated sulphuric acid (having the full specific gravity) | 


corresponding to 0.9 gramme of acid per 1 gramme of the 
potassium salt. 
sents the action of a solution of this description upon 
iron : 
Fe. + K, Cr. 0; +8 H, SO,= Fe. (SO,4); + Crs (SO,4)+ 
. 2 KHSO,+7 H.O. 

According to this equatien the theoretical requirement 
of acid is 0.84867 gramme te 1 gramme of the bichromate, 
and 1000 c. c. of the solutiam thus prepared would suttice 
to dissolve 9.226 grammes of iron. Each piece of steel 
| immersed in that quantity of liquid weighed, as stated, 
}about 7 grammes (except in the case of Preparation 4, 


the solution employed was always considerably in excess 
|of the amount required to dissolve the metal. — 
| strength of the solutions was checked by an estimation of 
| the available oxygen contained in them.) 





The solution used in obtaining Preparation 1 was in- 
tended to have been prepared from a bichromate solution 
saturated in the cold, of the precise nature of that just 
described ; its examination showed however that it was 
somewhat weaker, being 0.8 the strength of the solution 
for Preparation 2. 

Preparation 3 was produced with a much weaker 
chromic solution; the strength aimed at was 0.5 that o 
Preparation 2, and its actual strength was 0.44. 

The chromic liquor used for obtaining Preparation 4 
was prepared by mixing a hot solution of bichromate with 
the requisite proportion of sulphuric acid (1 of the former 
to 0.9 of the latter); and the strength aimed at was 
double that of Preparation 2. Two different quantities 
of the liquid were prepared, but in both cases the strength 
exceeded that of Preparation 2 only by about one-half 
(being 1.44 of its strength in one case and 1.65 in the 
other) ; a little chromic acid having in each case crystal- 
lised out, together with the potassium bisulphate, on the 
cooling of the liquids. 

The mode of treatment of the steel by the chromic 
solutions was in all instances alike. The solvent (1000 c. c. 
in this particular case) was contained in a capacious, 
somewhat tall glass vessel; and the weighed piece of 
sheet steel was supported, at about the centre of the 
liquid, upon a diphragm, or sieve, of platinum-wire gauze. 
Though the surfaces of the steel were perfectly cleaned, 
as described, it would remain quite unattacked in the 
liquid, even for days, if simply immersed and left at rest ; 
but the action was started at once by moistening the 
steel with the chromic liquor and exposing it to the air in 
that state for a minute or two before immersion. By 
supporting the small platinum sieves upon funnels im- 
mersed in the liquids, the heavy solution of ferric sul- 
phate passed down through the funnel as produced, and 
thus a continuous circulation of the solvent was promoted, 





The following chemical equation repre- | 


when the proportions were about doubled). Therefore | ‘ d : 
i | grammes each, were treated with the particular chromic 
(The | 


Preparation 1.—Four pieces of the sheet steel (from 7 
to 7.5 grammes each) were exposed to the action of the 
solvent described in separate vessels. After the lapse of 
two days, there only remained small quantities of a grey- 
black powder upon the sieves; this was washed off into 
the chromic liquor, and, together with the powder which 
had collected at the bottom of the vessel, was allowed to 
remain from eight to fourteen days in the liquor, the time 
varying with the date at which the several experiments 
had been commenced. In every case there was found to 
be a considerable excess of chromic acid in the solution. 
The four deposits were afterwards transferred to one 
vessel ; 500 c. c. of fresh chromic liquor were placed upon 
the combined product, which was allowed to remain in 
the sulvent for four days at the ordinary temperature. 
During this time no reduction of chromic acid took place. 
The heavy grey-black powder, which was strongly 
attracted by the magnet, was then washed, first with 
water several times, then with alcohol, finally with ether, 
and was afterwards dried over oil of vitriol in a rarefied 
atmosphere until it ceased to lose weight. The amount 
of dry residue, or carbide, obtained in these operations per 
100 parts of steel was 13.25. 

To ascertain the proportion of carbon in this carbon-iron 
product, the method of treatment by solution of copper 
chloride was first resorted to; but the substance was 
attacked with difficulty by the solvent, there being no 
action at the ordinary temperature even after the lapse of 
24hours.” It was therefore necessary to keep the solvent 
heated, to promote its action, and this may have given 
rise to some slight formation of carbo-hydrogen, tend- 
ing to reduce the proportion of carbon found. Moreover, 
this carbon, when the action was completed, was obtained 
in so very finely divided a condition, that its collection 
without mechanical loss was a matter of great difficulty. 
For these reasons this method of analysis was abandened, 
and the comparatively simple process adopted of placing 
and weighing the dry material to be analysed in a small 
platinum boat ; enclosing this in a Bohemian glass tube ; 
burning in a slow current of dry oxygen ; allowing the pro- 
ducts to pass over heated cupric oxide ; and finally absorb- 
ingand weighing in the usual manner the carbon di-oxide 
and water obtained. At the close of the operation the 
| residual iron oxide in the boat was dissolved in chlorhydric 
| acid, and the iron estimated. 

By the copper-chloride process, the percentages of car- 
| bon found in Preparation 1, in two experiments, were 
| The iron, estimated in the liquids (after 
| precipitation of the copper by electricity) amounted in 
| these two experiments to 91.29 and 92.16 per cent. 
| By the combustion process, the following percentage 
| results were obtained : 





| Carbon ... 7.31 
| Iron... 90.42 
| Water ... 2.37 


In order to ascertain what proportion of carbon this 
| product would leave unconverted into carbo-hydrogen, by 
treatment with chlorhydric acid, from 0.5 to 1 gramme 
| of the carbide was heated upon a water-bath with excess 
of the acid (sp. g. of the acid, 1.10) : the portion remaining 
undissolved was collected upon asbestos (previously 
ignited), washed successively with cold water, cold 
alcohol, and warm ether, then dried in a current of hydro- 
gen, while gently warmed and afterwards burned in a 
current of oxygen. In two experiments the carbon un- 
converted into hydro-carbon amounted to— 


1.410 per 100 of the carbide, or 20.87 per 100 of 
carbon in the carbide. 


And 
1.238 per 100 of the carbide, or 16.93 per 100 of 
carbon in the carbide. 


Preparation 2.—Two pieces of steel, weighing about 7.5 


solution above described, 1250 c. c. of liquid being used in 
each case, and the treatment carried on for four days. 
The two products, of the same nature as those constituting 
Preparation 1, were then transferred to one vessel, and left 
for two more days in contact with 250 c. c. of fresh chromic 
liquor, which appeared unaltered at the end of that time. 
The amount of carbide which this treatment furnished 
per 100 of steel was 14.16. The analysis of the dried pro- 
| duct by the combustion process furnished the following 
| percentage results— 





| Carbon ... 7.21 
i- .... 90.64 
Water ... 2.27 


The carbon remaining unconverted in hydro-carbon, by 
treatment of this product with chlorhydric acid, amounted 
to— 

1.269 per 100 of the carbide, or 17.60 per 100 of 
carbon in the carbide. 

Preparation 3.—Two pieces of steel, weighing about 7.5 
grammes each were submitted in separate vessels to the 
action of 2000 c. c. of the solution already described (the 
comparatively weak chromic liquor) for five days. The 
united products were afterwards left for five days in 500 
c. c. of fresh chromic solution, which did not appear 
at all affected. The amount of carbide obtained from 100 
parts of steel was 15.34. The percentage results obtained 
in three examinations of the product were as follows: 


Carbon ... a 6.84 6.84 
Tron 91.53 91.50 91.50 
Water 1.63 


The carbon unconverted into hydro-carbon by treatment 
of the carbide with the chlorhydric acid amounted: to— 
0.836 per 100 of the carbide, or 12.22 per 100 of carbon 
in the carbide. 





* This circumstance afforded additional proof that 
metallic iron had been completely removed by the chromic 
treatment, 











188 


ENGINEERING. 

















LF En. 23, 1883. 





Preparation 4.—Here 14.7 grammes of the steel were 
exposed for three days to the action of 1900 c.c. of 
the chronic solution described (the strongest solution), 
and the product obtained was afterwards left in contact 
with 350 c.c. of fresh solution, which appearetl but 
very slightly affected at the end of that time. The 
amount of carbide obtainedfrom 100 of steel was only 


4.66. It was found to have the following percentage 
composition— 
Carbon 11.77 
Tron ... iS = 4 sid ak 80.57 
Water... es hex i” i ey 5.57 


There was not sufficient material for a repetition of the 
analysis, nor for ascertaining the proportion of residual 
carbon after treatment with chlorhydric acid. 

For comparison the amount of carbon unconverted 
into hydro-carbon, by treatment of the original steel with 


chlorhydric acid was determined, and found to be 0.039 | 


per 100 of steel, or 3°41 per 100 of carbon in the steel. 

Table A.is a tabulated view of the results obtained in 
these four series of experiments. 

An examination of the foregoing results suggests the 
following observations : 

1. The two chromic solutions used for the production of 
Preparations land 2 (which differed but little from each 
other in regard to the amount of chromic acid present, 
and were produced with a bichromate solution saturated, 
or nearly so, in the cold), furnished results in all respects 
very similar, though the details of treatment of the 
steel with these solutions differed somewhat. The third, a 
much weaker solution, furnished results which, allowance 
being made for the small quantities of products to be dealt 
with, and difficulties of their analytical examination, 
must be regarded as closely resembling those obtained 
with the otfer two solutions. 





TaBLe A.—RESULTS OF TREATMENT. 


Preparation 1. | 


with disappearance of iron and formation of some carbon- 
hydrate, concomitantly with the formation of some 


| oxidised products. 


6. On the whole these results, which are in all respects 
more complete than those obtained in the much smaller 
and really preliminary experiments described in the 
former report, appear to furnish some foundation for the 
belief that the material separated from cold-rolled steel, 


| by the action of a sufficiently dilute chromic acid solution, 


contains an iron carbide corresponding or approximating 
to the formula Fe, C), or to a multiple of that formula. 
The requirements of such a formula are intermediate 


| between those furnished by the original percentage com- 


position of Preparations 1, 2, and 3, and by the composi- 
tion of these, after deduction of the proportions of carbon 
unconverted into hydro-carbon by their treatment with 
chlorhydric acid. 

The results of these experiments with cold-rolled steel 
of a particular composition appear at any rate to confirm 
the correctness of the view that the carbon in cold-rolled 
steel made by the cementation process exists, not as 


' simply diffused mechanically through the mass of the 


steel, but in the form of an iron carbide—a definite pro- 


| duct, capable of resisting the oxidising effect of an agent 
' which exerts a rapid solvent action upon the iron through 


which this carbide is distributed. 

Whether this carbide varies in composition to any great 
extent, in different descriptions of steel, which are in one 
and the same condition of preparation (¢.e., cold-rolled or 
annealed), remains to be demonstrated by further investi- 
gations, if the determination of this point is considered of 
sufficient importance to warrant the — of the 
time and labour which it would involve. The preliminary 
experiments with small specimens of cold-rolled, annealed, 
or hardened steel, described last year, appeared to warrant 
the belief that the condition of the carbide in the metal is 


| 


Preparation 2. Preparation 3. Preparation 4. 











Carbide obtained per 100 of steel 13.25 14.16 15,34 4.66 
Composition per 100 of carbide: | 
Carbon .. re st . 7.21 6.84 11.77 
Tron ‘ 90.64 91.50 80.57 
Water... is ee $e ‘ 2.27 1.63 5.57 
Atomic ratio of iron to carbon .. ae ‘i - a Fe 2.69 to C; Fe 2.867 to C, 
Parts of carbon obtained in form of carbide per 100 of 
steel* os - se re sis - a4 5% 1.021 1.049 0.548 
Carbon unconverted into hydro-carbon by treatment of 
carbide with chlorhydric acid : 
Per 100 parts of carbide - : pd i | 1.269 0.836 
on a7 
= »» carbon in the carbide... 20.87 ; 17.60 12.22 


16.93 
(Mean 18.9) 





of the slip within water-tight walls, provided at the 
bottom with a pair of gates. Both these systems had 
been adopted by the authors, but the latter was only 
applicable in cases where there was a sufficient rise and 
fail of tide. When diving had to be resorted to, the sub- 
merged portion of the ways was first of all framed together 
on land, and the rails laid. It was then floated out over its 
final position, and sunk by laying on a sufficient weight 
of stones, the ground having been previously prepared by 
dredging pecs, soa up with ballast. 

The construction of the cradle was next mentioned, 
The timber used was generally American oak, put together 
in the form of three ribs, one at the centre and two at 
the sides, over the outer lines of rails. The ribs were 
braced together and mounted on strong cast-iron wheels 
with wrought-iron axles running in cast-iron carriages, 





Across the ribs were beams of wood or iron carrying slid- 
ing bilge-blocks worked from the vessel itself. Ploughs, 
stays, and pawl-gear were provided, as well as wrought- 
iron guides, for convenience in placing the vessel. 

The hauling-up machinery was described as being now 
generally actuated by water pressure, though in some 
cases, engines with gearing were used, especially in slip- 
ways for small vessels. 

The authors then detailed the working of a slipway, 
mentioning the preparation and running down of the 
cradle, which sometimes was permitted to project 30 ft. 
to 40 ft. over the end of the ways, and the floating on of 
the vessel, which was guided by hawsers from the quay 
or jetty, and by the cradle-guides. After hauling up had 
commenced, the ship gradually settled down on the keel- 
blocks, and the sliding bilge-pieces being run in, it was 
drawn out of the water seated on the cradle. In launch 
ing this process was reversed. Two instances were then 
given of methods by which more than one vessel could be 
taken on a single slipway at one time. The first was by 
means of hydraulic presses placed under the keel of the 
ship, which enabled the weight to be transferred from the 
cradle to blocks supported entirely on the ground, so 
that, by providing the cradle with swinging arms, it 
could be run down out of the way and prepared for receiv- 
ing another vessel. In the second method (Thompson 
and Cooper's), two cradles travelled on distinct sets of 
rails, with slightly different inclinations, so that the 
vessel might be transferred from one to the other, accord- 
ing as the two cradles were simultaneously hauled up or 
lowered down. 

Morton’s hydraulic hauling gear, in which the links had 
to be disconnected at the end of each upward stroke, in 
| order to take out a length, and permit the ram to travel 

back and be reconnected, was then described, and after 
| pointing out the serious loss of time occasioned by this 
| operation, the authors proceeded to show how, by im- 
proved gear, loss of time was avoided. With this appa- 
ratus there was no disconnecting of links, which merely 





* Had the chromic treatment given rise to no formation of hydro-carbon, the amount of carbon obtained as carbide should have | travelled up and down the ways according as the rams 


been 1.144, that being the total amount of carbon in this steel. 

2. The results obtained with the stronger chromic 
solution (Preparation 4) indicate that tht limit of the con- 
centration of oxidising power, which the separated carbide 
is capable of resisting, has here been exceeded. Not only 
has there been in this case a comparatively very consider- 
able loss of carbon, as carbo-hydrogen (or possibly also 
as a soluble product of cxidation), but the iron in the 
separated carbide has also been to a considerable extent 
attacked; and but a comparatively small proportion of 
the carbide remains in admixture with separated carbon, 
the latter partly in a hydrated form, and possibly also in 
some partially oxidised insoluble form. 

3. The proportion of combined water in the products 
obtained with solutions 1, 2, and 3, would seem to indi- 
cate that, in these also, the carbide exists in admixture 
with small proportions of a carbon-hydrate, which may 
be a result of the action of the chromic solutions on tie 
carbide first separated. This may possibly account for 
the not very definite, though on the « uniform, 
atomic ratio of the iron to the carbon in the products of 
Preparations 1, 2, and 3. 

4. Deducting the proportions of carbon, reconverted into 
hydro-carbon by treatment of the products with chlor- 
hydric acid, from the percentages of carbon in the products 
obtained in Preparations 1, 2, and 3, the results exhibit a 
ny which, if accidental, is somewhat remarkable. 

us; 


affected to such an extent by the process of hardening, as 
more or less completely to counteract its power to resist 
the decomposing effect of such an oxidising agent as 
chromic acid solution. 


effects to a moditied extent are produced by submission of 
steel to tempering processes in different degrees, may 


perhaps be determined by further research in this | 


direction. 





SLIPWAYS. 
AT the ordinary meeting of the Institution of Civil En- 
gineers on the 13th of February, Mr. Brunlees, President, 


in the chair, a paper was read on ‘‘ The Design and Con- | 


struction of Repairing Slipways for Ships,” by Mr. T. B. 
Lightfoot, M. Inst. C.E., and Mr. John Thompson. 
After reference to the first introduction of cradles on 


rollers by the late Mr. Morton, of Leith, in the year 1819, | 
a description was given of a modern slipway, capable of | 


dealing with vessels of about 2500 tons gross weight, and 
up to 300 ft. in length. Four sections were dealt with 
in detail, viz., the foundations, the ways, the cradle, and 
the hauling machinery, and allusion was made to the 
gradient, which had generally to be determined by acon- 
sideration of the amount and value of land at disposal, by 
the depth of water to be provided over the cradle, and 


i sometimes by the natural slope of the ground. 


TABLE B.—FINAL PROPORTION OF CARBON. 








Preparation 1. 


Preparation 2, Preparation 3. 





Per cent. of carbon in product .. 56 ‘6 
Less carbon unconverted into hydro-carbon .. 
There remain of carbon per cent. ; - 


7.31 
18,9 per cent. =1.38 
5.93 


7.21 6.84 
| 17.6 per cent,=1,27 12.22 per cent.=0.84 
5.94 6.00 





The atomic ratio of this residual percentage of carbon is 
as 1 to 3.270 of iron. 

5. It will be observed from Table A that the amount of 
carbon, eliminated in the solid form by the chromic treat- 
ment, most nearly approaches the total amount (1.144 per 
cent.) of carbon contained in the steel, in the case of No. 3, 


when the weakest chromic solution was employed—a | 


result which was anticipated. Even in this case the two 
figures do not approach each other quite as closely as they 
did in the case of the specimen of cold rolled steel, re- 
ferred to in the preliminary report ; but this may perhaps 
be in part ascribable to the circumstance that, in the latter 
case, no search was made for water, in the products 
obtained by the chromic treatment. It appears con- 
clusively established that, in all instances, some portion 
of the carbon is expelled as hydro-carbon by the chromic 
treatment ; and that some small and variable proportion 


of the carbide, separated from the cold rolled steel by the | 


chromic treatment, is acted upon by chlorhydric acid, 


The foundations were described as not being difficult or 


| expensive, except in special cases, as the weight of the 


vessel and cradle was spread over such a large area as to 
reduce the pressure per unit to a very small amount. 
Piling was objected to unless the whole length of the way 
was thus supported, as it was important to obtain uni- 
formity of bearing throughout the entire length, in order 
to avoid excessive local stresses. The cast-iron rails upon 
which the oradle travelled were then referred to, and the 
method of laying and fixing them on the timber-ways was 
explained. 

With regard to the submerged portion of the ways 
which usually had to be put in place with the assistance of 
divers, various proposals for shortening the slip, and so 
decreasing the expense of construction, were dealt with. 
These were, first, making the cradle telescopic, so that 
when run out the several divisions closed up, while as 
soon as hauling commenced they opened out to receive 
the vessel; and, secondly, enclosing the upper part 


How far this may always be the | 
case, and how far it may be possible to prove that similar 


| were on their outward or inward stroke, connexion with 
| the cradle being made by pawls attached thereto, which 
geared with the links on their upward stroke, and slipped 
so :Qon as they were reversed. During the short time the 
links were stationary in reversal at top and bottom, water 
was accumulated under pressure, and given out when the 
rams travelled in one direction or the other. 

Reference was made to Messrs. Hayward, Tyler, and 
Co.’s hauling gear, also to that introduced by Messrs. 
Day and Summers, the former being objected to on account 
| of its cost, and the latter from the difficulty in obtaining 

wire ropes sufticiently durable to work under the heavy 
strains to which they would be subjected in a large slip- 
way. Formulas were given for calculating the practical 
dimensions of the hauling gear, and the expense of work- 
ing a slipway was stated, both for Morton’s system and 
for that of the authors. 

The average cost of construction of a slipway was very 
| difficult to determine, but it was stated that a slipway to 
haul up vessels weighing 2500 tons, with 850 ft. of ways, 
hauling machinery, links, and one timber side-jetty, 
would probably come to 25,000/. without the land. 

In conclusion, the authors said they did not advocate 
the indiscriminate use of slipways, but the choice of their 
adoption or otherwise must be left to the engineer, after a 
survey of the ground, and a careful consideration of his 
resources. They thought, however, that in many situa- 
tions the slipway possessed advantages in regard to first 
cost and facility in execution which should specially re- 
commend it to the capitalist ; while, from a shipowner’s 
point of view, the better ventilation around the vessel 
when it was withdrawn from the water, the opportunity 
afforded for inspection, and the short time occupied in 
hauling up and launching, were very important features. 

The paper dealt with only such methods as were 
generally in use, and did not attempt to describe arrange- 
ments and modifications which might be desirable in 
special cases. Reference was, however, made to the 
combined floating dock and slips as first carried out in 
1851 at Philadelphia, the total cost of which was about 
163,000/. 


Boyie’s VENTILATORS. — Messrs. Robert Boyle and 
Son are at present applying their system of ventilation to 
the New Grand Theatre which is in course of erection in 
Upper-street, Islington, 


Coat 1n JAVA.—The question of utilisng coal deposits in 
Java continues to meet with attention at the hands of the 
Dutch Government, thus far, however, without substantial 
results. At present only one mine is in active operation ; 
its production during 1881 amounted to 5345 tons of block 
and 2331 tons of small coal. The quality of the coal is 
similar to that of fair Australian, and in working the 
mines no more than the usual precautions have to be 
taken against explosions of fire-damp and other accidents 
of a similar nature, 
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~ APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
FEBRUARY 19, 1883, 


In the Cases of Inventions communicated from Abroad the | 


Names, d&c., of the Communicators are given in Italics Feb] a 
after the Applicants? seamen 8h 


Nos. 
and 
Dates. 


Feb.13 
779 
73) 
781 





782 
783 


784 
789 


786 
787 


788 


2 


793 


794 
793 


796 


797 
Feo.14 
738 


832 


833 
834 











NAMES, &c., 
OF APPLICANTS. 


W. Cunningham, 
Dundee. 

C. F. Bower, London. 

H. Townsend, and E. 
onl -, C. Davies, 


Bra 
T. G. a Dolby, Lon- 


don 
R. nal T. Fielden, 
Walsden, Lance. 
W. Knowles, Bolton. 
Toompson, £ilivt. 


J. P. Bark, Bootle, 


anc. 

J. Evans, Gaythorne, 
Lanc., & 8, Mason, 
Leicester. 

Clark. eed. 

De Pass, (olay. 

J. Gautherin, Paris. 

T. Rowan, London. 

T. Rowan, London, & 
8. Wiliams, New- 
port, Mon. 

W. Branford, Denning- 
ton, Suffolk. 

Lake. Carpentier. 

F., H., and F. Dowler, 
Birmingham. 
. J. Spurrier, 
mingham. 

F, Wyune, London. 


W. B. Shorland, Bar- 
ton-on-Irwell. 

Morgan- Brown. 
ant 


Bir- 


Bry- 


Mo organ -Brown. Camp- 
ell. 


Van 
Man- 
Brierley 


ll Brown. 
Vechten. 
2 gi 

chest 
W. Malle att, 
Hill, 
H. T. 


don. ; 
G. A, Cassagnes, Paris. 


taff. 
arent Lon- 


H. Kiddier, Notting- 


ham. 
0. Schreioer, Berlin. 
J. Isherwood, Denton, 
Lanc. 
H. and J. Armour, 
Linlithgow, N.B. 


J. Russell, Reading. 
F. Lotter, Altena, | 
Germany. 


H. Thompeon, London. 
Brougham, Alotz. 
J. Kaye, London. 

T. Matthews, London, 


and Bayliss, 
Wolverhampton. 
P. B. Elwell and T. 
Parker, Wolver- 
| hampton. 
| J. = Notting- 


| 


836 | | Imray. 


ar Abel. 
wae C. 


839 | A. ¥Y Akerman, Lon- 
810 T. o Drake, 
841 Fag Leighton, | 
812 ' J. H. Wild, Leeds, 


| B Dearden, Darnall, 

T. F. Craven, Shef- 
el 1, 

Lake. Luthringer. 

A. Maudslay, 
Littlebourne. 

Lake, Mark. 

F. Beesley, London. 

Clark. Hayes. 

W. Blakely, Bourne- 


| _ mouth. 
6 W. Blakely, Bourne- 


mouth. 
J. Whitley, Leeds. 


Bolton. Potter. 

W. J. Dunderdale, 
Huddersfield. 

L. Howell, Taibach, 
lam. 

J. Graham, East 
Greenwich. 

Lake. De la Peta 
and Drunen, 

F. Walker, London. 

Von Nawrocki. (er- 


ken and Goliasch 
and Co, 


835 | J. R. 8. Backhouse, 


Scarcroft, Yorks. 
Schweizer. 


Pasvouri. 
Hinksman, Lon- 


Hudders- 


| 





} 
| 
| 


ABBREVIATED TITLES, &c, 





Lubricating apparatus. 


Potato steamer. 
Gas motor engines, 


Cans, &c., for meat, fish, &c., and 
opening same. 


Pickers for looms. 


Governing steam-engines, 

Feed-water purifiers, 
speci fication). 

Cleansing tubes. 


(Complete 


Breaking pig iron. 


Railway brakes. 

Malting. 

Corrugated box-irons. 

Storage batteries, 

Dynamo-electric machines, electric 
orn and electric current distri- 

Valves for barrels, &:. 


Shearing sheap, &c. 
Fastsnings for purses, &c, 


Velocipedes. 

Dynamo and magneto-electric ma- 
chinery, and gearing therefor. 

Latches, «c. 

Finishing blackened leather, 


Planing machings, 


| 
| Sewing machines, 


Butter workers, 
Walls for buildings. 
Dynamo-electric machines, 


| Ordnance. 
Knitted looped fabrics, 


Plastic compound. 
Treating felt. 


Reaping and mowing machines, 


Gas cooking stove. 

Nickel and cobalt, and alloys thereof 
with other metals. 

Domestic stoves and grates, 

Fastenings for boots, «c, 

Locks and latches. 

Rail screws, &c. 


Motive power engines. 


Brass bobbin winding engines, 
Spoked wheels. 
Sleeping berths. 


Dressing textile fabrics. 
Calendar ring. 


Coupling apparatus, 

| Firearms, 
Extensible fire-esc ape ladders, 
Irrigating gardens, 


Preventing radiation of heat through 
roofs. 

Governors. 

Compressed air motors. 

Water taps, 


| Treatment of bye-products. 
Fusible plugs. 
Erin, &c., machinery for raising 
weig: 
Gi veaie batteries. 
Matches and boxes therefor. 
| Tobacco pipes. 
Gas motor engines, (Complete speci- 
Jication). 
| Coffee cups. 
Apparatus for beating, &c., carpets. 
Destroying insect vermin. 
| 
| Bending lead, copper, &c, 
| Stoppers, 


| Apparatns for working grabs, &¢. 


i 


| 
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gi 
815 
816 
817 


Feb.16, 


848 
849 
850 
851 
85% 

853 


897 
858 
859 
860 





891 
892 


893 


894 
Feb.19 


895 
896 


897 
898 


899 


900 , 


901 


902 
903 
904 
905 
906 


907 | 


910 | 


911 


912 | 
913 


914 


854 | 
i) 





CompPILED BY BY W. LLOYD WISE. 


ILLUSTRATED PATENT RECORD. 











NAMES, 
OF APPLICANTS ABBREVIATED TITLES, &c, 
| T. none, Monten Photographic apparatus, &c. 
P. &, Worsley, Bristol. | Obtaining sulphur from sulphuretted | 
hydrogen. 
H. Tugby, Woodville, | Sanitary pipes, &c, 
Leicester. | 
M. Macleod, Malmes- | Saddle-bar, 
bury, \ 
J. Gjers, Middles- | Treating steel ingots. 
brough-on-Tees. 
F. H. Ayres, London, | Lawn tennis bats. 


W. B. Tully, Chow- 
dean, Durham. 

B. W. Webb, London. 

Crowther. Quincke, 

J. C. Schultz, London. 

J. W. Larmuth and R. 
B. Howarth, Pendle- 
ton, Lanc. 

R. M. Steele, London. 

H. Smith, London. 

W. Taylor, London. 

E. Raths, Aarau, 
Switz. 

C. G. Roberts, Hasle- 
mere, Surrey. 

Dufrene. Fonseca et 


Cie, 
W. Hemingway, Hali- 


Quickly reducing the speed of] a ship 
or veering it. 

Electrical self-registering money tills. 

Fastenings for boots, &c, 

Stoppering bottles, 

Rock drills. 


Screw propellers, &c. 
Marking and recording distances, 
Registering fares. 
Decorating pastry, &c, 


Collecting rain-wat2r, 


| Indelible ink. 


Adjustable piano stools, &c, 


fax, and W. Bottom-) 


ley, Brighouse. 
H. Devine, Manchester. 
Von Nawrocki. Mohr. 
A. W. Pocock, London. 
re Martin, London, 


D, Player, Bir- 
mingham 
Birley. Yule. 


F. M. Newton, Belfast. 

C, Jack, London. 

Mills. De Landtsheer, 

C. Camin, Berlin. 

0. E. Woodhouse, F, L. 
Rawson, and W. H. 
Coffin, London, 

Clark. Moret, 


A. E. Maudslay, Little- 
bourne 

J. B. ‘Goodwin, London. 

J. Clark, London. 

L. Silverman, Londoa, 


J. Reap, London. 

D. Gilchrist, Pollock- 
shields, and J. Barr, 
Kilmarnock, 

J. Hamilton and R. 
Mclutyre, Glasgow. 

J. A. McFerran, Man- 
chester. 


“& —o Manches- 
J. , Kettering. 
A. Patchett, Mill 


Green, Linc. 
Haddan. Sy/liwasschy. 
Haddan. Van Goch. 
G. K. Cooke, London. 
Edwards. (uiyonnet. 
J, Almond, Blackburc. 
T. Fletcher, Warring- 

ton. 
Lake. 


Engine Co, 
M. Perl, London. 
C. G. Beechey, Liver- 
pool. 
Mewburn. Voorhees. 
— Guillaume 


t Cie 
8. “Barro, Keighley, 
Meihe. Allgeyeran 1| 


Bolhoevener. 

T. Twynam, London. 

J._ Tweedy, Walker, 
Northumberland. 

W. Defries, London. 

W. Carrington and | 
W. H. Bowers, Man- 
chester. 

C. Hindle, abawten: | 
stall, and J. 
Canavan, Salford 

G. P. Smith, Tun- 
bridge Wells, 

B. Lowy, Berlin. 

B. C. Cross, Leeds. 

1 Pp Coalbrook- 


ale. 

J. Williams and 4H. 
Barnes, Burnley. 
Abel. Von Markhof. | 

J. Rogers, London. 

J. C. Bloomfield, Blen- 
| _y-lung, & J. McGurn, 
| eee, Fer- 


managh. 
Pitt. Compagnie 

Industrielle des 
| procédé Raoul 
| Pictet, 
| G. M. = oe, Passen- 

am, Northampton, 

Dd, Pattison, London. 
8. J. Mackie and J, 8, 
| Warburton, London. 
C. Lange, London. 


Automatic 
Safety Boiler and | 


Letter boxes. 
Fire lighters. 
Mortice locks, 
White lead. 
Metallic dowels, 


Hat-pressing machines. 

Generating and utilising electricity, 
Pads, sponges, &c., for baths, &c, 
Breaking, wc ., textile materials, 
Pianofortes. 

Incandescent lamps, &e. 


Softening, unhairing, &c., skins. 
Holding ropes. 


Insuring a steady candle-light, 

Reducing metals, 

Sewing mac. hines, (Complete speci- 
Jication), 

Billiard tables. 

Ventilating ships, 


Beds or berths for ships, 
Clocks. 


Batting gloves, 


Boot and shoe tips. 
Giving medicine to animals, 


Smoked fish. 

Musical instruments. 

Hand stamps. 

Measuring, «c., articles of clothing. 
Looms for weaving. 


| Cooking stoves, 


Maintaining the proper level of 


water in steam boilers. 


Tobacco pipes. 
| Preventing fluctuation of gas, 


| Furnaces and stoves, 
| | Clipping horses. 


| Starching collars, 
| Production of printing plates, &2, 


ee acid and phosphates, &c. 
| Steam-ship machinery, 
Union contact for electric fittings. 
Water heater, 


| 


| Printing calico, &e, 
| Velocipedes, 


Flower-pots, 
Waste preventing cisterns, 
Fire-grates, 


Looms for weaving, 


Steeping grain. 
| Lenses for signal lamps, 
Bricks, tiles, &c, 


Concentrating and treating wines, 


Motors, 


Raising and lowering ships’ boats. 
Electrical fuzes, &c. 





Keyless watches, 


1.—Announced February 16. 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 

































































































No. Name. No. Name. No. | Name. 
1882 | 1883 1883 | 
5148 | | Mills 416 | Wirth 465 | Lake( Winkel- 
1883 | (Chutauz). (Speckhart & hofer). 
76 | Hook. Wiedmann).} 466 | Clark (La 
171 | Muir. 417 | Marshall | Compagnie ! 
176 | Thompson (Carter). | générale de 
| (Parshall). 418 | Hopkins & | ‘chromolithie) 
180 | Gatehouse & Turner. 467 | Lake (Oertel 
| Alabaster. | 419 | Myers. and Co.) 
200 | Hadfield, 420 | Cooper. 468 | Jeans. 
239 | Brierley 421 | Cureton. 469 | Brydges 
(Scholz). 422 | Nordenfelt (Grove). 
230 | Starling and (Ferraccin).| 470 Galloway and 
May. 423 | Vero and Beckwith. 
345 | Brierley Everitt. 471 | Hetherington 
| (Frost). 425 | Johnson 472 | Lackerstein, 
383 | Hart. | (Storer), 473 | Hall. 
385 | Friedrichen. | 426 | Brydges 475 | Russell. 
386 | Atherton | (Scherf). 476 | Lonsdale, 
(Yule). 427 | Weygang. 77 | Heaton. 
387 | Harrington. 429 | Hewitt. 478 | Smith. 
388 | Howard and | 430 | Southack. 479 | Perrott. 
| Bousfield. 431 | Godwin. 480 | White. 
389 | Verity, Verity] 432 | White. 481 | Stone. 
{| and Banks.}] 423 | Rowan. 483 | Wirth (Trau- 
391 | Aumont. 434 | Young. mann). 
392 | Clark 435 | Holland. 484 | Clark (Del- 
(Scheenberg).| 437 | Turner. pech). 
394 | Grout. 433 | Thomas and | 485 | Fisher. 
395 | Jensen Twynam. 486 | Edwards 
(Danchell). | 439 | Clark (Rows- (Charlier). 
396 Walker | _ sialle) 488 | Guy. 
(Irm#os). 441 | Clark (Bar 489 , Bennett, 
397 | Cooper. bier and Herd, and 
398 | Wirth (Voigt | _ Coiffier). Walker, 
and Braun).| 443 | Donaldson. 490 | Haddan 
399 Groth (Belle-] 444 | Ellis. (Seibold), 
Froid). 445 | Born. 491 | Sharp. 
400 Mordey 4416 | Gedge 492 | Jones. 
401 | Lloyd Wise (Cavalerie). 493 | Kerr & Law. 
| (La Société] 447 | Cheesbrough| 494 | Dutton 
| Anonyme (Davis and (Sieper), 
| des anciens Blake). 495 | Thompson 
Etablisse- 448 | Cheesbrough (Pruss). 
| ment Cail). (Davis and] 497 | Abel 
402 | Clark (Car- Blake). (Harrass). 
pentier). 450 | Chapman. 498 | Cooke. 
403 | Burbery. 451 | Carcer. 499 | Weatherhogg 
404 | Clark (La 452 | Small. 500 | Dodman. 
Compagnie] 453 | Winans. 502 | Reddie 
Nationale | 455 | Harper. | (Schoyield), 
de Travaux] 456 | Notton. 503 | Tatham. 
Publics). 457 | Arnott. 504 | Marlow. 
405 | D’'Humy. 458 | Haddan 505 | Norrington. 
406 Bruckner, (Neumeister)| 507 | Anderson. 
407 Abeleven. 459 | Stableford. 508 | André. 
403 MacLaine. 460 | Handford. 509 | Niedstaedt. 
410 Christian. 461 | Lake 510 | Johnson 
411 Thompson, (Blondel). | (Baker). 
412 Hall. 462 | Howard aud | 511 | Leeds. 
413 | Coates. Bousfield. 513 | Lake (Taylor) 
414 Coates and 463 | Wirth(Dick &] 514 | Rettie. 
Coates. Kirschten).| 515 | Cobham. 
415 Pickering & |] 464 | Grey. | 
Pickering. { | 
Il.—Announced February 20, 
No. | Name. No Name. No. | Name 
1882 1883 | 1883 
5229 Gare. 5383 | Clark (Lynch) 562 | Johnson 
5863 | Pallweber. 539 | Ward. (Cauchot & 
1883 | 540 | Henderson. La Société 
152 Thompson 542 | Webley. Volpp 
(Bosse ond | 543 | Appleton. Schwarz, et 
Freise). 545 | Williams. Cie.) 
279 , Wirth( Kalle | 547 | Dewrance. 563 | Hamilton. 
and Co.) 543 | Gedge 565 | Ferrer. 
409  Nasch. (Kohler). 566 | Longsdon 
517 | Delaney. 550 | Mohr. | (Krupp). 
518 Lake (Fal- 551 | Harrison. 567 | Blakely. 
connet). 552 | Martin, Mar-| 568 | Blakely. 
519 Jay and tin, and 569 | Blakely. 
Hook. Martin. 570 | Blakely. 
522 Allison 553 | Pattinson, 571 | Blakely. 
(Cooperand| 554 | Simon 572 Blakely. 
La Mont). | (Carves). 573 Walton and 
523 | Hodgson. 555 | Imray (Société | Stansfield. 
526 Vining. | Anonyme 574 | Burdess, 
527 | Haddan | des Cables | 576 | Quayle. 
(Capitaine). | electriques | 577 | Bauer 
530 | Petrie and | Systeme (Stelzner). 
| Entwistle. Berthoud, 578 | Gay. 
531 | Benson | Borel,et Cie.)} 579 | Stewart. 
| (Lyneh). 556 | English. 580 | Garnier. 
533 | Barlow 557 | Abel (Von 581 | Haddan 
| (Cazeneuve). | Markhof), (Knowles). 
534 | Colley and 559 | Thompson 582 | Vidal, 
Wingfield. | _ (Craig). 583 | Walker. 
536 | Froude and | 560 — (Porry)| 584 | Doulton. 
| Jenner. 561 | 585 | Beck(Abadie) 
537 | Imray (Pile | Pc Rabache). 586 | Alexander 
kington). | (Braconnier), 
| 588 | Patterson. 
| 589 | Crossley. 


























































For Particulars see Corresponding Numbers in Livts of 
Applications for Patents. 


COMPLETE SPECIFICATIONS. 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPJSIT OF 













No. Name. No. Name. No. | Name. 
1883 1883 | 1883 | 
742 | Imray 735 | Thompson 836 | Imray 

| (Schweizer). (Elliot). (Schweizer), 
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FINAL SPECIFICATIONS FILED—continued, 
13, 1833 3428, 3865, 3867, 3869, 3874, 3875, 8884, 3885, 
3899, 3907, 5119, all of the year 1882, 
3864, 3866, 3876, 3877, 3886, 3891, 3892, 3903, 
BOLL, 3919, 3043, 3934, 3994, 4033, all of the 


_ [Fes. 23, 1883. 








letters of reference occurring in n the “said “claim. 
and memorandum of alteration, January 12, 1883). 
1882. 
| 2773. Apparatus for Setting out Lawn Tennis 
Courts: A. R. Cobbett, London. ([2d.)—The courts are 
set out by means of a “flexible indicator provided at intervaly 
eane ear | With certain distinguishing-marks situated at certain definite 
90, 3897, 8900, 3901, 3906, 3913, | distances from one another.” (Provisional protection not allowed, 
3015 », 3016, 3018, 3921, 3925, 5235, all of the | June 13, 1882). 


mi e 882. 
‘" = , 3924, 3926, 3928, 3937, 3938, 2819. Giving Publicity to eae: P.M. 
, 3953, 8002, all of the: year 1882. Justice, London. (HF. Brenta, Brussels), (2d.|—The panels 
to the right and heft of a triplicate looking- a. ‘are destined to 
receive the advertisements. (Provisional protection not allowed, 
June 15, 1882). 


2961. Apparatus for Flushing Water-Closets, 

Traps, and Urinals: Harsant, London, ([éi/. 2 
Figs.|—The apparatus consists of a syphon with a movable cap 
fitted with an air pipe. A lever pivotted in the tank above the 
water is connected with the cap and with a displacer. The cs ap 
may be fixed, the lever being connected with the displacer only, 

A smaller tank may be placed below the flushing tank, the dis. 
charge pipe of the flushing tank being placed above a trumpet. 
shaped mouth of a smaller pipe having apertures, and placed in 
the lower tank for delivering anafter flush. (June 22, 1882). 


2971. Furnaces for Melting Glass: R. Potter, 
Stairfoot, Yorks. (td. 9 Fiys.)—One large tank is con. 
structed for melting and working out purposes of a T-shape, A 
hopper is fixed in a hole formed in the centre of the crown 
covering the melting portion. The furnace is deeper towards the 
working out ends than in the melting portion. Small cast-iron 
pillars support the blocks, which form the bottom, both at the 
corners pod atthecentre. (June 22, 1882 


2980. Manufacture of aceite &e.: J. C. 
Mewburn, London. (L. (. Claude, New York, U.S.A.) (6d. 88 
Figs.|—A pile or blank bar, after having been heated to a welding 
and rolling heat, is submitted to the successive 0 erations of 
rolling, creasing or fullering, sawing, bending and clip forming, 
and pressing or finishing at one heat, forming a complete shoe. 
The special features of the pressing and finishing machine are a 
reciprocating bed bearing the lower die (the lower die having an 
accelerated movement) to receive the shoe and playing on a bear- 
ing roller, a roller bearing the upper die and lateral dies to grasp 
and hold the shoe and mechanism for throwing the finished shoe 
out of the die. (June 23, 1882). 


3007. Machinery for the Regulation of S 
erase! Driven by Electricity, &c.: F. 
Edinburg [6d. 2 Figs.)|— 


NOTICES TO PROCEED. 
1.—Time for entering Opposition expires rae, 
March 9, 1883. 





“(Di sclain imery 


Name. No. | Name. Name. 
1882 
4947 





King 5939 | Clark 
(Leishman). (Wass, 
Lake(Frary). Stuart, 
Campbell. Henderson, 
Redfern & Motley). 
(Hanna). 2 | Tomkins, 
Nute. Johnson 
Lake (Neuhaus, 
(Lascols), | Neuhaus, | 
Browning. 1883 | & Neuhaus). 
Mowatt. 69 | Alley. 
Clark 246 | Pielsticker. 
(Oriolle). 259 | Lake 
Lake (Cantin). 
(Carmien). | 315 | Tomlinson. 
Boult 332 | Young. 
(Bailey & | 339 | Graham. 
Talbot). 347 | Bussey. 
Lake 408 | MacLaine. 
(Carmien). 502 | Reddie 
Wilson, (Schofield). 
Tatham. 


Dowrie. 
Kagenbusch. 
Rettie. 
4851 | Smith. 
4865 | Gardner. 
4869 | Strickland. 
4871 | Bate. 
4875 | Guattari. 
4877 | Hanna and 
Shillington. 5179 
Holmes and 9 
Emmens. 
Youngjohns. 
Hewitt. 
Dalby. 
Sherwin. 
Clark (Teis- 
sonniere & 
Auroy-Des- 
longchamps) 
| Dufrené 
(Leite). 


4968 8927, 
5014 
5036 


4847 


“302 2. 


PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 


5057 
5130 


4878 Name. No. Name. Name, 


1880 


51s 


5385 





4882 
43895 
4893 
4905 
4927 


5516 Blow. 

Tipper. 

Lake 
(Shoemaker), 
Thompson, 
Lake 


Ticehurst & 
Cheshire. 
Bennett. 
Burley. 
Baylis and 
Greenwood. 
Brooks. 
Sowden, 
Sowden, & (Fauler). 
Sowden, § Northcote. 
Lake 563 - Goff. 
(Kriigener). Attrill and 
Lake Farmer. 
(Williams). Tatham. 
Lake Haddan 
(Williams). (Weston), 
Thompson Neuman. 
((reisen- Abel. 
berger). (Trufault), 
Dixon Harris. 
(Meister, Wilding 
Lucius, & (Smith). 
Briining). Everitt and 
Thomas. Adams. 
Long and Fyfe. 
Trow. Birch. 


Holz and 
Mey er. 
Sturge. 519 
Varrot. 520 
Fairbairn 524 
(Foatenelle). 
Imray 526 
(Societé 5 
Clement et 
Cie.) 
Clark 
(Mayer). 
Muir and 
Barlow. 
Blair. 
Bower and 
sower. 
Combe. 


5517 
5539 


4935 5716 








503 
I1.—Time for entering Opposition expires Tuesday, 495 
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Entwistle. 
Longsdon 
(Krupp). 
Imray 
(Schiceizer), 








ed in 
enkin, 
Fig. 1 represents one arrangement 
of governor and governing relay. A pair of bevelled wheels R 
driven by the “electro- motor rotate the balanced centrifugal 
governor W. Theslider U has a wide flange, which, at certain 
times as the speed increases, comes in contact with the springs 
land 4. The spring 1 carries a piece of vulcanite which bears 
constantly on a spring 2, The spring 2 is separated by a short 
interval from the spring 3. The circuit wires (from the source of 
the current) are connected to an insulated binding screw H and to 
the frame of the machine respectively. The current normally 
passes through the binding screw H, lever 5, metal bracket 6, and 
through the motor tothe frame. If the speed increases contact is 
made between 2 and 3, and a portion of the current flows round 
the electro-magnet 9, and attracts the armature 8 fastened to the 
lever 5, and the lever 5 makes contact with the bracket 16 con- 
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1876 
669 


Name. No. 


1875 


2026 


8990 
4005 





nected through the resistance coil 14 to the frame, and thus the 
whole current divides itself between the two coils 14 and 9; the 
lever 5 completes contact at 16 before breaking it at 5 by means 
of springs. If the speed should increase still further the circuit of 
Neuhaus and Hill. | the electromotor is closed; for one terminal of the receiver is 

Hodgkin Wood. | connected with the frame, and thus with the governor, and the 

(B lake). Morvan- H other with the spring 4. An arrangement is shown in Fig. 2 for use 
Ww eens Brown | With very powerful currents. The main current passes through 
_ (Doty). the shunt lever C, and according as to whether it is in contact 

with the block C! or C2 it passes through the motor A or not (as 
shown). If the speed become too great or too small, two metallic 
blocks 5“ and 5’ onthe lever 5 come in contact with either the 
two blocks zt and 2” or y and ¥? respectively, the shunt current 
in the two cases passes in opposite direction round the relay 
motor B (as shown), which, by means of a pinion, actuates the 
shunt lever C. Each time the relay breaks contact it may work 
an ordinary Morse instrument which, when the motor is being 
driven, gives a continuous line, and when cut out, a space. (June 
24, 1882). 

3011. Lamps, &c.: S. Grafton, Sa. [2d.]— 
Relates to trimming the wick, extinguishing the flame, and pro- 
viding a provision for matches, in lamps having flat or round 
wicks. (Provisional protection not allowed. June 26, 1882). 
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PROLONGATION OF LETTERS PATENT. 


R. R. Bevis, Birkenhead, has been granted prolongation for the 

term of seven years of certain letters patent for his invention of 
| ‘Improvements in screw propellers,” bearing date the 6th of 
March, 1869. 
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ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 

THE WEEK ENDING FEBRUARY 17, 1883. 
| Abstracts marked with a * relate to applications not proceeded 
| with. The number of Views given inthe Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 


tose. 
Lake 
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Weatherill, 
Wright and 


Lloyd. 
Illingworth. 
Robinson, 

taphael. 
Kirk. 


Braithwaite, 
Finch. 
Crabtree. 
Wiliams. 
3irdsall. 


Beddoe. 
4032 Pyke. 

4034 Williams. 
4035 | Lloyd. 

4040 Proctor. 
4042 | Whitehead. 


4026 


Kirk. 
Emmens. 
Hope. 
James. 
Pitt 


4137 
4147 
4176 
4187 


4255 


Pethick. 
Pitt 


(Imbach), 


Scott. 


Pitt 


Where Inventions are communicated from abroad, the Names, 
a&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 
LACK. 


3021. Detaching Hooks: J. King, Pinxton, Derby. 
(6d. 14 Figs.)—A vertical slot is cued’ in each outer plate of 
the hook described in the Specification 1105 of 1879, for 
“Improvements in machinery and apparatus for preventing 
overwinding at collieries.” The inner plates have each a corre- 
sponding slot, but which are wider at the bottom than at the top ; 





(Dodye), 
Wilson, 
Heimann, 
Spielmann. 


these slots are between the slots which release or hold the shackle 
pin and the upper hole for the axle pin. (June 27, 1882). 


3032. Safety Lamps: W. Jenkins and D. Morgan, 
Treorky,Glamorgan. [6.5 /iys.|—The illustration shows 
the invention applied to a ‘‘Clanny” lamp. A tube G of copper or 
other suitable metal is fitted inside the ordinary wire gauze 
cylinder D (which tube, in the case of a ‘‘ Davy” lamp, must have 
openings for the passage of the light, and for the passage of the 
air). The air is admitted by long slots M covered by wire gauze ¢ 
and formed in the lower ring B; an adjustable ring d, also pro- 
vided with slots, may be placed over the ring B, or the air may 


4275 
4281 
4407 | 


(Starr and 
Peyton). 


4045 | Diggins and 
Gluck. 


Daveris, 
Wirth(Qehler) averis, 


| Oberstrass, Switz). [4d.]—The first, second, fourth, and fifth 
| claims of the original specification are disclaimed, the third onl 

FINAL SPECIFICATIONS FILED. | being retained. This aa is as follows, *‘ In combination with 

Feb, 10, 1883, Nos. 3810, 3811, 3812, 3813, 3814, 3816, 3821, 3822, | the three rollers the two feed channels (the onefor the upper pair 

3823, 382 24, 3 —y 3828, 3830, 3831, 3832, 3833, | and the other for the lower pair of rollers), the channel (for the 

5, 338 36, 3837, 3338, 3840, 3841, 3842, 3843, | lower’ pair) being traversed by the passages (allowing the meal to 

3880, all of the year 1882. fall directly into the conduit towards the dressing machine), 

3847, 3850, 3851, 3855, 3859, 3860, 3862, | leaving between passages (for the corn) as and for the purpose 

3871, 3878, all of the year 1882, | specified,” the words in the brackets being inserted in lieu of the 


1877. 
3725. Flour Mills: C. Pieper, Dresden. ((. 











4048 


























be admitted by openings covered by wire gauze in the lower part 
of the tube G. (June 27, 1832). 


27, 

3019. Manufacture of Artificial Stone: R. Searle, 
London. (4d.)—Artificial stone is made witha binding m aterial 
of Portland cement mixed with artificially heated water. The air is 
withdrawn from the materials used by any known method of ex- 
haustion. (June 28, 1582). 


3957, Chucks for Turning Lathes: H. H. Lake, 
London. (L. Frobcen, Berlin). (6d. 4 Figs.)—A head or block 
to be screwed on to the revolving lathe nozzle is provided with 
three or more recesses for the reception of guide pins. <A ring 
provided with a cylindrical recess for the reception of a worm to 
vear with teeth cut on the block is placed on the block. A suié- 
able number of plates cut out of sheet metal are slid alternately 
on one of the guide pins at one end and have a projection at the 
other end fitting in a groove in the ring. A cover provided with 
screw holes corresponding to the guides, secures the whole in 
position. A central hole is bored through the plates when in position, 
and by turning the worm they will securely hold any article at a 
number of points. (June 28, 1882). | 

3075. Furnaces of Steam Boilers: W. Bell, | 
Lancaster. [td. 2 Fizs.)|—The illustrations represent respec- 
tively longitudinal and transverse vertical sections of the boiler. 
The flue E is provided with a hollow arch B and a dividing wall C 
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beneath it. The products of combustion pass over the wall A and 
meet with the air supplied through the tubes yg, and thence 
along the space D between the arch B and boiler flue E, back along 
the flue B? formed by the arch B and dividing wall C, and thence 
to the lower flue, back along the flue F beneath the boiler, and | 
by side flues to the chimney. (June 29, 1882). 

3080. Stop Valves: J. A. and J. Hopkinson, Hud- 
dersfield. [d. 4 Fiys.)}—The two valve faces a are forced 
against their seats b by means of the spring c, and are connected 











to a spindle ¢ having rack teeth el which gear with the pinion /. 
The spindle ¢ slidesin the tubular guide d?._ The spindle y of the 
pinion f passes through the stufting-box h fitted with the gland i. 
Slight modifications are described and illustrated. (June 30, 1882). 


3081. Swivel for Manufacture of Jewellery Orna- 
ments: W. Skelhorn, London, [4d. 7 Fiys.)—A small 
piece of wire is soldered on to each of two balls, the larger of 
which is hollow and in two parts, one part having the wire 
attached to it, and the other an aperture for the wire of the other 
ball. The smaller ball is placed inside the larger ball and the 
two halves soldered together. (June 30, 1882). 


3094. Machinery for Washing or Cleansing Wool, 
&c,: J.and F. W. Petrie, Rochdale. [6d/. 9 Higs.|—The 
sliding bars, described in Specification 4261 of 1880, for lifting the 
wool, and the frame upon which they are carried, the connecting 
rods, vibrating shaft, and levers by which they are actuated, are 
placed outside the troughs of the machine. The squeezing rollers 
are formed of loose wool placed within a cylinder provided with a 
central core, and the wool is subjected to pressure so as to forma 
disc having a central aperture ; several of these discs are placed on 
a shaft having end collars. (June 30, 1882). 


3095. Overfiows of Valve Closets : H. Connolly and 





A. E. Hubert, London. [(d. 6 /iys.|—A pipe rises on the 
outside of the basin to the height at which the water should stand 


| 
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The pipe opens to the bottom of the basin by a mouth which may 
consist of a number of perforations. (June 30, 1882). 


3098. Pencils: J. D. Sprague, Upper Norwood, 
Surrey. (2d.)—The leads are formed in flat strips enclosed in a 
suitable case. (Provisional protection not allowed. June 30, 1882). 

3103. Bricks and Tiles: W. A. McI. Valon, Rams- 
gate. [4d. 14 Figs.)—Each brick and tile is rabbeted on at 
least four of its sides, and some tiles on all six faces. (July 1, 1882). 

3115. Steam Generators: L. P. Martin, Vienna. 
(6d. 5 Figs.|—Figs. 1 and 2 are respectively horizontal and vertical 
longitudinal sections of a boiler. The working of the engine is as 

é ) follows: When the 
tt — fire is being made 
I i ee up on the grating 
eoeee (i the smoke escapes 
through the open 
obturator (above 
the firebox 0) di- 
rectly into the 
chimney. When the 
heat 
the furnace door 0% 
and the obturator 
are both closed 
and the engine put 
in motion by open- 
ing the admission 
valve 08% Atmo- 
spheric air enters 
into the cylinder 
ol2 and is forced 
through the pipe 0° 
and dampers 0+ into 
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by the arrows), and 
effects the complete 
combustion of the 
fuel and passes with 
=p the products of com- 

, aoe ‘i bustion by the flues 

ol into the smoke chamber. It is here arrested until its pressure be- 
comes greater than that of the steam in the boiler, when it raises 











the valves and enters into the lower steam space where it comes in | 


contact with the surface of the water and imtermingles with the 


steam, producing more steam and increasing the pressure by } 


elevating the temperature. It then enters the upper steam space 
and is dried in its passage towards the admission valve 0 by the 
separating plate a; the feed hopper and obturator are shown 


clearly in Fig. 2 above o. o6 is the water indicator, 07 a safety | 


valve, 09 manholes, ol? doors for access to the ascending valves, 
and ol! the working cylinder. (July 1, 1882). 

3120. Galvanic Batteries: J. H. Davies, Ipswich. 
[6d. 2 Figs.J—Fig. 1 represents one form of battery. A vessel A 
contains nitrate of potassium, which is melted by heat. A plate 
of carbon C is immersed in the vessel A, and is connected to a wire 
forming one (the positive) of the terminals of the battery. Acage 

3 of metallic wire gauze of several thicknesses forming the other 
(the negative) terminal is also immersed in,the vessel A. A tube 
into this cage B and also through a stopper into another 
S containing nitric acid at a suitable temperature. A tube 
F also passes into the vessel E. Air being forced through the 
tube F, it carries the fumes of the nitric acid into the netting 
B, and to the melted nitrate of potassium, and on connecting the 
terminals a strong current is generated. The heat produced by the 
current may be made by the adjustment of the external and internal 








resistances to maintain the necessary temperature. In Fig. 2, H is 
an outer vessel containing the nitrate of potassium, into which air 
is forced by the pipe H! beneath a porous partition I of iron, to 
which is attached the wire K. 
sides, and having a perforated bottom on which asbestos is laid. 
This vessel is filled with fragments of carbon, and acarbon slab 
Lt is laid over the top, the wire M being attached to this slab. © 
and N are exit pipes provided with valves which may be loaded to 
any pressure. Dioxide or nitrate of lead mixed with a suitable 
liquid may be employed in lieu of the nitrate of potassium. The 
negative conductor may have its surface roughened by me- 
chanical means, or by dipping itin acid, or by being covered with 
a deposit of platinum, or with an oxide. The negative conductor 
may be arranged to move in the liquid, one part being in the 
liquid ,and the other exposed to the vapour, the parts being 


reversed at intervals or continuously, for example it may be a} 


rotating metallic disc. (July 1, 1882). 

3128, Electric Logs: R. M. Lowne, London. [éi. 
9 Figs.J)—A rotator somewhat similar to that of the ordinary me- 
chanical ship's log is towed by means of a cable, one end of which 
is made fast to the ship, whilst the other end is attached to the 
rotator, sothat the rotator can revolve freely. The cable con- 
tains two insulated conductors, whose ends are connected to the 
recording apparatus and to the rotator under water. The rotator 
makes and breaks the circuit at every given number of revolutions, 
and this operates the recording mechanism. The conductor from 
the carbon or copper pole of the battery is covered with a non- 
conducting material, and is connected with the contact apparatus 
by a non-oxidisable metal such as platinum. (July 3, 1882). 


3140. Machinery for the Manufacture of Ladder 
Tapes for Venetian Blinds: T. French and J. Monks, 
Manchester. [6d. 1 Fig.J)—The warps for forming the tapes, 
instead of dropping from top to bottom and vice versd, are worked 
from the centre of the top and bottom web. By this means the 
Jacquard mechanism is simplified, and the number of hooks re- 
duced. (July 4, 1882). 

3141. Frames for Looking-Glasses, &c,: B. M. Sim- 
mons, D. A. Lowthime, and J. H, Tree, London, (2d.] 
—Velvet, plush, cloth, and leather are embossed with appropriate 
designs, and attached to the corresponding parts of the frame. 
(Provisional protection not allowed, July 4, 1882). 

3142. Manufacture of Submarine Telegraph Cables: 


G. E. Vaughan, London, (S. Trott and #. A. Hamilton, 
Halifax, Nova Scotia). [6d. 6 Figs.J—A “right hand” twist 


yarn is laid spirally around an insulated conductor so as to form | 


a left hand layer, and a “left hand” yarn is laid on this right- 
handed. (July 4, 1882). 

3143. Grapnels: G.E, Vaughan, London. (S. Trott 
and H. Kingsford, Halifax, Nova Scotia). |6d. 5 Figs.J]—The 
cable being hooked in the prong of a grapnel presses down a plug 
against the resistance of a spring, and causes a pin to come in 
contact with a surface connected to an insulated wire passing 
through thegrapnel, and completes an electriccircuit. (July 4, 1882), 

3144. Barb Wire for Fences: F.C. Glaser, Berlin. 
(A. Schniewindt, Neuenrade). [6d. 5 Figs.J—The barbs are 
alternately cleft or cut out from above and from below at a suit- 


and is then bent over and carricd down to the discharge pipe. ' able distance apart, and at opposite sides of the wire, or the wire | the two spouts v. (July 4,1 


is sufficient | 


the firebox(asshown | 


L is an inner vessel closed at the | 
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| may be turned as it is being drawa through the press, the barbs 
being situated on a helical line. (July 4, 1882). 


3148. Ventilation of Waterproof Rain Cloaks, &c.: 
Sachs, Berlin. [6d. 16 Fijs.)|—Ventilators, preferably 
established in connexion with the buttons which penetrate the 
material with a hollow stem, establish communication between the 
inside and outside of the garment. (July 4, 1882). 


3149. Ploughs for Cutting Open Ditches or Gutters: 
T. T. Mallett, Street, Somerset. [6d. 2 Figs.|\—The 
delivery board on the top of the share rises in a curve, and then 
runs backwards and to one side. The mould board on the side of 
thedelivery boards is adjusted laterally by a screw stay and set 
at the required angle. Two disc coulters are adjustable both 
vertically and horizontally. A wheel placed in front can be 
raised or lowered to regulate the depth of the work. (July 4, 1882). 


3151. Sewing Machines: F. Wirth, Frankfort-on- 
Main. (Junker and Ruh, Karlsruhe). (6d. 10 Figs.|—Relates 
to the construction and arrangement of the rotary reel holder, to 
the combination of the feeder and stitch regulator, and to means 
for setting the needle. (July 4, 1882). 


3153. Generating and Using Gas for Furnaces: W 
F. Browne, London. [10d. 11 Figs.|—Relates to a ‘‘ method 
or process of generating heating or illuminating gas in or about all 
furnaces wherein said gas or a portion thereof is discharged into 
the furnace for immediate ccmbustion, the heat of which generates 
the yas, while the surplus heat is utilised for other purposes,” 
the heating surface being greatly increased and a corresponding 
decrease being made in the capacity of the gaseous generator. 
| (July 4, 1882). 
|_ 3154. Manufacturing and Storing Gas: W. F. 
| Browne, London, [3s. 6d. 55 Figs.)—Relates to a ‘‘ new mode 
| or process, and the means for generating gases under high or low 

pressure for motive power, heating and illuminating purposes.” 
| Contains forty-seven pages of description, fifty-eight claims, and 
| twenty-four sheets of drawings. (July 4, 1882). 


3155. Evaporating Liquids: W. F. Browne, Lon- 
don. (2s. 2d. 40 Figs.j—Relates to a ‘‘method or process and 
| the necessary works or apparatus, which can be made stationary or 
| portable, for the manufacture of syrups and sugar from saccharine 
Juices, and also to the mode of evaporating liquids from organic 

or inorganic matter or substances which may be held in solution 
| or suspension in said liquid.” Contains twenty-six pages of de- 
| scription, forty-nine claims, and fourteen sheets of drawings. (July 
| 4, 1382). P : 
| _ 3157. Hydraulic Motor: G. W. von Nawrocki, 
|Berlin. (F. K. Theis, Ohligs, and A. Meckel and L. A. 
| Simons, Elberfeld, Germany). (6d. 2 Figs.}—A number of tur- 

bines are mounted in a series of syphons in such a manner that 
| the inlet and outlet pipes of any two successive turbines are con- 
nected with each other by bends hl h2, or by vessels r' r2 73, &e.. 
the whole pipe conduit being hermetically closed, and a continuous 











current of water which drives the turbines being produced through 
a discharge pipe 4, a “portion” of the power of these turbines being 





applied forraising the spent water into the supply tank A. The 
water entering by the valve y, pipe, and the guides p turns the 
turbine wheel 0. The turbine wheel o is fixed on the spindle m 
running at one end in the bushing n, and guided at the other end in 
the tube g. The spindle mis provided with a shoulder / pressed 
against the disc x by the pressure of the water. (July 4, 1882). 


3159. Extracting Grease from Bones, &c.: G. W. 
von Nawrocki, Berlin. (J. Wellstein, Bamberg). [6d. 
3 Figs.|—The method consists ‘‘in producing a vacuum in the 
extractor drawing in the solvent by suction, extracting grease 
from the material by heating the extractor after having been 
hermetically closed, separating or recovering the solvent in the 
extractor itself after the extraction of grease, evaporating the 
solvent remaining in the extractor, and finally drawing off 
the recovered fat into a purifier.” The invention relates also to 
| the apparatus for carrying out the above process. (July 4, 1882). 
] 

3162. Dressing or Preparing Ores: F. Wirth 
Frankfort-on-Main. (H. Hochstrate, Howberg-on-Rhine). 
| (6d. 3 Figs.]—The crushed ore is delivered by a revolving screen 
A and falls into a series of hoppers, and is delivered at the point a 
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into the lower part of an inclined channel ¢, where it meets an 
upwardly directed current of air produced by the fan B. The 
current of air carries off the dust and finer particles into the 
dust chamber D, the descent of the coarser particles being aided 
by deflecting plates b and c ec, and an adjustable vertical baffle 
plate 7. The heavier particles are received in a rotary feeder E 
and descend by the hopper ¢ and vertical spout 0, where they meet 
with an ascending current of air whose velocity is regulated by 
adjusting the overflow g and inlet valve h. The specifically lighter 
particles are carried by the current into the well G of an elevating 
apparatus, the water being returned to the supply reservoir. The 
heavier particles inks through the ascending current to a hopper- 
shaped bottom common to two adjacent spouts 0. The particles 





are regularly removed by an elevator apparatus ¢ arranged between 
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3165. Educational Games, &c.: A. J. Boult, Lon- 
don. (J. Froin, Paris). [2d.]—Relates to toys having for their 
object the instruction of those playing with same, which toys 
resemble in appearance an elegant album. (Provisional protec- 
tion not allowed. July 4, 1882). 

3167. Railwa: alling Apparatus: D. Knight, 
Cambridge. [6d. 7 Figs.) -Hiseaaners tor exploding jaealine 
signals or strikinga bell, &c., are automatically manipulated in such 
amanner that the triggers are put in gear ready for exploding or 
striking (or out of gear) from the signal cabin as the semaphor arm is 
raised or lowered at the same time that a rod or standard carrying 
the signal lights is revolved by the detonating apparatus. Fig, 1 
is a plan of the apparatus by the side of the rails, and Figs. 2 and 
3 are respectively an interior enlarged elevation and a vertical 











side section of the case containing the apparatus. The action is as 
follows: Supposing the parts to be in the position indicated in 
Fig. 3, the upper end of lever E is pulled to the left, and being con- 
nected by the arm M to the bell-crank lever L pivotted at K, the 
lever L also rotates on its fulcrum K, and allows the standard P to 
descend it before being held by a stop fixed on the lever L bearing 
against the curved piece R, and thus moving the dise B carrying 
the detonating signals C round by one tooth. On releasing the 
gear, the weight N brings back the lever L and raises the standard 
P. Ifatrain now depress the treadle C! (Fig. 1) it actuates by 
means of the bar Ala bell-crank lever I, which raises the bar P 
and causes a wiper Z to strike the flycatches Y of the spring 
hammer X, and explodes the cartridges ¢, and a small catch J 
taking into an inaline on the arm G of the bell-crank lever E locks 
the apparatus. The details will be readily followed from the 
illustrations. (July 5, 1882). 

3170. Pavement and Ship Deck Lights: T. G. 
Webb, Manchester. [4¢. 6 Figs.]—The glass blocks are 
constructed with the underside in the form of a segment of a 
plano-convex lens, (July 5, 1882). 

Manufacture of Horseshoes: W. R. Lak 

(F. A. Roe, New York). (8d. 25 Figs.J—A_ blar 

of the desired length is cut from the bar, and is subjected to the 

action of suitable dies and devices which form it into a spring 
horseshoe. (July 5, 1882). 

3179.* Manufacture of Sugar: E, T. Hughes, 
London. (FE. Wernickenck, Moscow). [2d.] Relates firstly to 
the construction of the mould ; secondly, to fitting the mould 
with suitable diaphragms ; thirdly, to the application and use of 
a closed fan for the reception of the moulds in combination with 
an air exhausting apparatus ; fourthly, to the use of an hydraulic 
press with a table operated by a plunger ; and, fifthly, to the use 
of a movable carriage provided with an air-tight chamber fitted 
with pipes, &c. (July 5, 1882). 

3180.* Propelling Ships: A. Rickarby, Newcastle- 
on- e. [2d.]—Consists of a central tube with its inner end 
closed and two side tubes of about half the section of the central 
tube, the side tubes forming a U, the loop of which joins the 
central tube with their outer ends opening out of the after 
“run” of the ship. A piston working in the central tube by 
expelling the water propels the ship, (July 5, 1882). 

3183. Apparatus for Preparing Cotton for Spinning: 
A. M. Clark, London. (G. 4. Risler, Cernay, Haute 
Alsace). {6d. 8 Figs.}—Relates to a system of drawing thick 
fleeces or laps of cotton of considerable breadth whose filaments 
are entangled, and to the beaters employed in machines for 
batting long stapled cotton. (July 5, 1882). 

3185.*_ Apparatus for Ventilating Drying Rooms, 
&c.: J. G. Tongue, London. (iH. Wattel, Tourcoing, France.) 
(2d. 1 Fig.)—The air pipes are arranged underneath the floor 
and are provided with holes. The exhaust pipe is fixed in the 
centre of the room, and is provided witha funnel-shaped mouth. 
(July 5, 1882). 7 

3189. Separating and Collecting Ammoniacal and 
other Products from Blast Furnace Gases, &c.: W. 
Ferrie, Chapelhall, Lanark. [2d.)—The gases pass through 
a series of scrubbers, the said products being separated by the 
scrubbing action, after which they may be led through chambers 
containing suitable hydro-carbons, and to the stoves or retorts to 
be burnt, or they may be burnt directly. (July 6, 1882). 


3194. River and other Weirs and Sluice Gates: 
F. Wiswall and W. H. Collier, Manchester, [éd. 
7 Figs.|—The weirs, &c., are constructed so that they shall be 
self-acting and open automatically whenever the water rises above 
a certain defined limit, and that one or more of the sluice gates can 
be opened from the banks when desirable, and consists principally 
of a series of rectangular sluice gates extending in a line across the 
river and capable of turning or tilting on a common horizontal 
axis. (July 6, 1882). 

3196. Placing Wool, &c., upon Shade, Sample, or 
Pattern Cards: W. Greenwood, Halifax. [6d, 4 Figs.) 
—The paper upon which the yarns is to be wound fs drawn off 
rollers and passes by suitable guides to a position where it receives 
the yarns which pass through a reed or a series of wires or pins 
arranged upon a flat cylindrical surface. The paper is then 
divided into the requisite lengths or sections and the ends secured 
by gum or paste. (July 6, 1882). 

3200. Manufacture of Wheel Tyres: A. C. Guerrier, 
London, [id. 4 Figs.|—A square portion, the dimensions of 
which should slightly exceed the diameter of the intended tyre, 
is cut from a plate of suitable metal which has been rolled or 
hammered to a thickness corresponding to the width of tyre 
required. - This plate is secured upon a suitable face plate and 
the angles “ turned” off, and several tyres of different diameters 
are then cut off. (July 6, 1882). 
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3206." Apparatus for Facilitating the Ventilation 
and of Crops in the Stack: J. L. Norton, 
London. [2d.]—Perforated tubes open at both ends are placed 
in juxtaposition in the stack, and carry off the heated air and 
vapours. The tubes may be arranged in the form of a spiral coil. 
(July 6, 1882). 
Cultivation, Steenge. Packing, and Sar: 
ance of Oysters, &c.: W. H. Thompson and C, 
{4d.]—A raft formed with a suitable number 
of longitudinal bars made in Y or other shape form a cradle for 
the oysters. Each bar is arranged with a series of gratings, which 
allows the water to pass through them. For packing the oysters a 
case is arranged with movable partitions formed of spongy matters. 
(July 6, 1882). 

3210. Looms for Weaving: W. Buckley, Delph, 
and J. Hollingworth, Dobcross, Yorks. [8/. 6 Figs.|— 
Two, three, or more cylinders each carry a chain provided 
with lags, all of which represent a different design. These 
cylinders are carried by aswinging frame working upon a fulerum 
which is capable of sliding laterally in a slot formed in a bracket 
fixed to the top part of the loom. Referring to the illustration, 1 
is the top rail of the loom carrying the Jacquard frame 2 and 
pegging wheel 3, the latter being carried by the sliding frame 27 ; 




















4 is a frame working upon a shaft 5, and carrying lag rollers 6 and 
pegging cylinders 7. To withdraw the star wheel 13 from contact 
with the pegging wheel 3, the handle 20 is lowered, which raises 
the rod 19 and links 14 and 15, whereby the shaft 5, with its square 
blocks, slide laterally in slots 22 formed jon the upper part 
of the brackets9. By placing the hand lever 23 into one or other 
of the notches 24 or 36, another pegging cylinder will be brougnt 
to oppose the needles, the star wheel shaft fitting into a notch 
formed on the bar 27. The second part of this invention relates 
to means for removing the pressure of the finger from the shuttle 
box swell just before the shuttle is sent out of the box so as to 
reduce the power required to send the shuttle therefrom. (July 6, 
1882). 

3211. Regenerative Gas-Heatin 
for Heating Water or Air: E. A. Brydges, Berlin. 
(D. Grove, Berlin). [4d.]—The gases passing through a suitable 
connecting pipe, channel, and orifices, come in contact with warmed 
atmospheric air, which has been heated in the interior of suitable 
channels, and are ignited ; the burning gases pass through cast- 
iron channels in a serpentine direction, and to the flue into the 
chimney. (July 6, 1882). 

3217." Machinery for Applying Anti-Induction 
Coverings to Insulated Electrical Conducting Wires: 
G. S. Page, Stanley, Jersey, U.S.A. (/. M. Stearns, 
Brooklyn, U.S.A.) (2d.)—A_ metal band is passed through 
several sets of rollers and bent into corrugations; the last 
set of rollers have their peripheries grooved and the insulated 
conducting wires are led into these grooves, a conducting wire 
being deposited into the bottom of each lower corrugation and 
the top of each upper, the whole being then conducted between a 
pair of nipping rollers. (July 7, 1882). 

3219. Supports for Underground Electrical Con- 
ductors and their Conduits: G. S. Page, Stanley, 
Jersey, U.S.A. (/. M. Stearns, Brooklyn, U.S.A.) (2d.]—The con- 
ductor is laid in a metal trough, so as to have its metallic sheath- 
ing in connexion, with the support, and consequently with the 
conduit and the earth. The support instead of being continuous 
may be formed of a series of forks fixed in the conduit at short 
distances. Chairs consisting of side cheeks, within which the 
end of the conduits fit, and which have overhanging lips at the 
top, and a broad plate with a dovetail edge at the bottom, support 
the abutting ends of the conduits. (July 7, 1882). 

3223. Filtration of Water: J. H. Topham, Man- 
chester. [(d. 3 Figs}.—Consists of a cylindrical brass tube 
with conical ends terminating in a screwed nozzle, one of which 
screws into a boss, whichturns on a pivot a quarter of a turn 
corresponding to when the filter isin and out of use. The filter 
can be unscrewed and reversed for cleaning. The conical ends are 
each filled with a sponge held in position by a circular piece of 
brass wire gauze, and the remainder is packed with charcoal and 
asbestos. (July 7, 1882). 

3225. Construction of Cabs, &c.: J. Abbott, 
Bideford. (6d. 5 Figs.|—The axle is cranked to admit of 
lowering the body of the cab, and the driver's seat is placed behind 
on one side so as to allow the door of the vehicle to be placed in 
the centre behind. (July 7, 1882). 

3228. Cartridges: F. W: Frankfort-on-the- 
Main. (Pulrerfabrik Rottweil Hamburg). (2d. 1 Fig.J— 
An ordinary metal-walled cartridge case is provided with a closing 
disc of cardboard and a second disc of metal is held in position by 
ee embossed ribs and the whole waterproofed. (July 
7, 1882). 

3241. Appliance for! Ruling Music Lines: E. 
Barnett, London, (2d.)—A cylinder of metal or wood has 
five raised lines on its surface which are fed with ink or other 
colouring material by an ordinary pad pressing against the 
cylinder. (July 8, 1882). 

3243.* Preparations for Printing or Decorating to 
Obtain Metallic Effects: J. Gibson, Manchester. 
{2d.]—Caoutchouc dissolved in carbonised di-sulphide or sulphide 
of carbon, to which mineral naphtha or other solvent of caoutchouc 
is added, is mixed with bronze powders. (July 8, 1882), 


3248. Cranes for Quarrying and Mining Purposes: 
M. J. Brooks, Rawtenstall, and J. E. Spencer, 
Crawshaw Booth, Lanc. [(d. 6 Vigs.J|—A jib or derrick 
crane is driven by a detached motor by means of a rope or belt 
through a shaft or gearing at or near the vertical axis on which 
the crane swings. (July 8, 1882). 

3251. Ovens for Baking Bread, &c.: A. M. Clark, 
London. (J. E. J. L. Mounié, Paris). [6d. 10 Figs.J— 
The oven is constructed by one or more long galleries having 
flues in the walls, floor, and arch, and of one or more travelling 
soles, each formed of an endlesschain of fireclay slabs, (July 8, 1882). 

3252. Bottles for AZrated Liquids: H. Codd, 
London, and D. Rylands, Barnsley. [6d. 4 Figs.)— 
The mouth of the bottle is closed by internal pressure, and a small 
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valve is fixed in the neck, the hole being punched whilst the bottle 
isina heated state. (July 8, 1882). 

3256. Rolling Mills : C. A. Snow, Washington, U.S.A, 
(C. B. Sill, Youngstown, Ohio, U.S.A.) (6d. 7 Figs.|—Two or 
more rollers are arranged in a frame with their axes at an angle 
to each other and to the axis of the article to be rolled. Fig, 1 is 
an end view, and Fig. 2 a top plan view. The sides or housings 
B B of the frame A are provided with seats C for the blocks D in 
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which the shafts E of the rolls F are journalled. The shafts of the 
rolls F are provided at one end with pinions G to which the power 
for rotating the rolls in the same direction is connected. The 
boxes D are made radially adjustable in their seats by means of 
set screws H in order to produce articles of different sizes ; a fixed 
bar having spiral faces corresponding with the faces of the adjoin- 
ing rolls may replace one of the rolls. (July 10, 1882). 

3259. Pickers and Pleking Bands used in Looms: 
E. Booth, Manchester. (6d. 8 ’igs.|—An open-topped bearing 
is formed for the spindle on the top of the picker, which slides 
between the spindle and the foot-race. Picking bands are made 
by braiding or plaiting together a number of yarns, cords, small 
braids, or strips of material. (July 10, 1882). 

3281. Electrical Conductors: F. Jacob, London, 
6d. 2 Figs.|--The object of this invention is to secure the advan- 
tages of duplicate conductors without incurring the double 
expense which their use involves. Fig. 1 illustrates a simple com- 
bination in which the two wires L connecting two instruments are 
utilised as a single line with extensions / 1! of any required length 
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for connecting two other instruments B and Bl, the earth being 
used for the return circuit of the latter pair. The first instruments 
A Alare situated within bridges in the limbs of which resistances 
R are introduced, these resistances being arranged so as to 
equalise the potentials on the two sides of each instrument. Fig. 2 
illustrates a combination for working four pairs of instruments 
with four wires, earth being employed for the return circuit of the 
last pair D D!, (July 11, 1s82). 

3293. Machines for the Manufacture of Cigarettes: 
W. R. Lake, London. ((. G.and W. HM. Emery, Brooklyn, 
U.S.A.) [lx 40 Figs.)—The tobacco is separated and carried 
forward by an endless belt, a continous paper tape is then filled, 
turned, pasted, and cut to the required length. (July 11, 1882). 

3313. Folding Chairs: L. Field, Birmingham. [(i/. 
7 Figs.j}—Each pair of the two pairs of legs are crossed and jointed 
at or near the middle, the back and back of the seat being jointed 
to the back legs, and the front of the seat resting upon a cross- 
bar. The whole may be folded up flat. (July 12, 1882). 

3323. Manufacture of Wine, &c,: J. H. Loder 
Leyden, Holland. [id.|—Suzar and glucose mixed with 
colouring matter are subjected to fermentation. The colouring 
materials used are dye woods and orchula weed or sorrel paste. 
| (July 13, 1582). 

3367, Machines for Printing Several Colours at 
the same Time: E. de Pass, London, (/. Krayer, 
Jchannisberg-on-the-Rhine). (6d. 1 Fig.}—Several form cylin- 
ders covered with zinc plates prepared for printing and each pro- 
vided witha damping apparatus and an inking device are arranged 
round an impression cylinder which receives the material to be 
printed upon and conducts it to the form cylinders to receive 
the coloured impression from them. (July 15, 1882). 

5340. Reciprocating Cylinder Printing Presses: 
S. Pitt, Sutton, Surrey. (iV. G. Walker, Madison, U.S.A.) 
6d. 10 Figs.|—The illustration is a perspective view of the press. 
The sheets upon the inclined feed table C are seized one at atime 
by the grippers of the cylinder D wound around it and carried 


over the printing bed and printed, and then released and dropped 
away. The invention relates to the means for gripping the paper, 
for guiding and securing the cylinder during reciprocation, for 
raising and lowering the type bed, for securing the blanket to the 
cylinder, for inking, for holding the paper on the cylinder, and for 
delivering the printed sheets, whereby tapes and fliers are dis- 
pensed with. (November 8, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand 
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MODERN MACHINE TOOLS. 
By J. Ricnarps. 
No. I. 

Tn that class of metal manufacture that may be 
called machine-making, it may be roughly estimated 
that the costs of labour and material are equal, and 
that these constitute four-fifths of the prime cost. It 
must be difficult to determine, or even imagine, how 
far the efficiency of labour and the cost of material 
is effected by machine tools, or tool machines as 
they may be called. The importance of this manu- 
facture is attested by the fact that in all countries 
the foremost engineers and mechanics have been 
makers of such machinery. For a long time, and 
until within twenty years past, machine tool 
manufacture and machine tool improvement were 
almost confined to English makers. The prin- 
cipal improvements, or, as we might say, the de- 
velopment of tool-making, took place about forty 
years ago, when there were laid down certain prin- 
ciples and methods of construction which have not 
been materially departed from since. In searches 
to determine the novelty of alleged new inventions, 
the principal references are found previous to 
the year 1860, and most copiously ten years earlier. 
These facts are deemed of some importance here, 
because in the present series of articles there will be 
various comments upon the tendency of machine- 
tool practice to adhere to particular types and 
methods. 

The main ‘divergence’ from what may be 
called the Manchester type, has been made in Ame- 
rica during twenty years past. There have been 
added many useful improvements and changes, 
mainly relating to movements, in some cases neutra- 
lised by additional details and complication, but on 
the whole constituting a considerable advance in 
machine tool manufacture. These improvements 
in America have been promoted by a great advance 
in the manufacture of small tools and implements 
both for machine and hand use. These in nearly 
all cases bear the stamp of practical experiment 
and are, for the most part, the invention of intelli- 
gent workmen. 

The same remark applies to many of the changes 
and improvements in machine tools, especially 
those made in the smaller shops. By this we mean 
the end sought to be accomplished bears more 
evidence of ingenuity than the means employed for 
its attainment. The excellence of fitting, propor- 
tions, and arrangement follows ‘‘ ideas ”’ showing a 
want of what may be called scientific treatment. 
The reverse is true of Continental practice, where 
fitting, proportions, and so on are in advance of 
functions. These matters will be further noticed 
and explained in connexion with particular machines 
and their modifications. 

It is extremely difficult to speak fairly and in 
general terms of either American or Continental 
forms of practice, because of their diversity. This 
is especially true of America, where, in a few works 
devoted to machine tool making, there have been the 
utmost care and study given to proportions and 
fitting as well as general design. In Great Britain 
there is more uniformity, especially gf proportions 
and arrangement, a matter sutticiently proved by 
the more uniform prices at which machine tools 
are sold. This is much to be wondered at if we 
consider the wide market supplied, and the fact 
that probably one-half of all the machine tools 
are made and produced in the middle and northern 
counties of England, and that designs with special 
orders come from all parts of the world. This, 
instead of producing a diversity of practice, has 
seemingly had an opposite effect. The extent of 
manufacture has been a stronger influence than 
the diversity of design required for foreign orders. 
The extent of this centralised manufacture has 
not only fixed certain types for machines, but has 
produced various conditions that are not likely to 
apply in other countries for a long time to come. 
Principal among these is the piece-work system, 
which in its English form is almost unknown among 
tool makers in America and on the Continent. 

The contract system, it is true, has been exten- 
sively applied in America, particular workmen 
agreeing to execute some special work for a stipu- 
lated price, or, as we might say, by private bar- 
gain. The English system, based upon estimates, 
demands an acquaintance with the cost of work 
that cannot exist except in an extensive manu- 
facture, and when apprentices and clerks are trained 
in ‘taking out quantities.” Workmen will not 
accept estimates unless based upon well-known 





ENGINEERING. 








rules. There must be “constants” for bored, 


turned, planed, or fitted surfaces, and these con- 
stants, as before remarked, can be derived only 
from an extensive manufacture, carried on with 
considerable uniformity. The effect of this system 
is seen in the fact that the wages of first-class 
workmen is as much in England as in America, 
and much more than on the Continent ; the hours 
of work are 10 per cent. less, while the market 
yalue of the product is in respect to America, nearly 
as two to one at the present time. There is, of 
course, quite a difference in the amount of wages 
paid to second and third class workmen, such 
wages being much higher in America; but allow- 
ing this to be compensated by one-tenth gain in 
time, there remains much to be accounted for in 
‘* first cost.” 

These same circumstances must in some degree 
be taken as an evidence of the efficiency of machine 
tools. Their improvement is cumulative and repro- 
ductive. Machine tools produce themselves, so to 
speak, and cheap production must to a great extent 
be a result of their efficiency. Nothing could pro- 
mote machine too] improvement more than a collec- 
tion of facts and rules relating to their performance. 
There is in England a considerable amount of 
such data, otherwise estimates for the piece-work 
system would be impossible, but such data are far 
from complete, and are not generally available. 

Planing and turning can certainly be reduced to 
some kind of standard that would admit of com- 
parison at least. The classification would have to 
be a wide one, it is true. It would have to include 
dimensions and area, the kind of material, rigidity, 
and accessibility, the degree of truth and finish, and 
so on. The value of such data is suggested by 
the question what is the time and cost of plan- 
ing one foot square ? or, what is the cost of turning 
one square foot of area, the kind of material and 
general ‘dimensions being given? Such questions 
have to be answered or guessed at in estimating. 
The efticiency of planing machines might be mea- 
sured by some kind of co-efticient, such as plan- 
ing at two or three cuts a flat plate of cast iron, 
having a given area, This as a test would be uni- 
form or nearly so in all cases. A similar test for 
lathes might be an iron shaft of certain dimensions 
to be finished at once going over. 

In the articles to follow there w ill be ample oppor- 
tunity for criticism. The construction of machine 
tools is not at the present time a scientific subject, 
however much it may promise to become so in the 
future. As before remarked, the efforts of the best 
engineers and mechanics in all countries have not 
been enough to keep this branch of manufacture 
abreast with many others that might be named ; at 
least it seems so if we consider how far competition 
has to do with tool design. The diversity of use 
arising from a constant change and addition to 
the purposes of such machinery, may be more 
than in other branches, still, there is room for 
disparaging comparison; with steam engineering 
for example. Under these circumstances no fault 
should be found with opinions derived empirically. 
This method must precede a scientific one, and until 
the latter is in some degree attained we must ex- 
pect a wide diversity of both opinions and practice. 

To close these general remarks a brief notice of 
Sir Joseph Whitworth’s contribution to machine 
tool manufacture will be in place. The methods of 
fitting introduced at his works forty years ago 
marked an era in practice. True surfaces, flat and 
cylindrical, were the principal element wanting. 
These he produced and made a characteristic of 
machine tool practice in his own and other countries ; 
not only the method but the means of producing 
such surfaces were worked out, and, as we have 
said, soon spread to all countries in a greater or 
less degree. Comments and criticisms of the 
present time regarding Whitworth’s improvements 
are usually and unfairly directed to machine tool 
designs. Of these there emanated from his esta- 
blishment many, and some that have not been much 
changed since, but the great reform made, the one 
that modified practice everywhere, was accuracy. 
The importance of exact fitting increases con- 
tinually, so that in the future, as in the past, Sir 
Joseph Whitworth’s improvements must remain a 
pricipal element in this branch of engineering 
manufacture. 








Inpran RarLway Fares.-—The charge forthird-class pas- 
sengers per mile on the railways of India has been reduced 
to two pies, or about one half-cent. The result has been 
a large increase in traffic, the poorer classes availing 
themselves more generally of the railways, 
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Our Tron Roads; their’ History, Construction, and Ad- 





ministration By Freperick S. Witiiams. Second 
Editibn revised. London and Derby: Bemrose and 
Sons. 1883, 


THE history of our railroads, as written by Mr. 
Williams, reads like a romance. Commencing with 
a graphic description, both of the pleasures and 
miseries of stage-coach travelling in the ‘‘ good old 
times” when the century was young, he traces the 
rise and progress of our magnificent system of com 

munication from the early tramroad down to its 
latest development in the project of the Channel 
Tunnel. A very few pages brings him to the 
Stockton and Darlington line, and from that point 
he writes the narrative of all the chief trunk lines, 
not in a commercial or in a scientific manner, but 
in a gossiping anecdotal strain, under which he 
manages to convey a mass of facts and figures, 
which, if presented in the usual naked form, would 
receive but little attention from many readers. 
The difficulties connected with obtaining the sanc- 
tion of Parliament to some of these early lines were 
immense, and the tales that are told of enormous 
sums paid to noble lords and honourable members 
to buy off their opposition will come as a surprise 
to this generation. 

Separate chapters are devoted to earthworks, 
tunnels, viaducts, gauges, stations, locomotives, 
management, brakes, finance, and Continental rail- 
ways, and each is filled with interesting information, 
most of which has, of course, been told before, but 
nevertheless forms pleasant fireside reading for any 
one who wishes to gather a general acquaintance with 
the railway system rather than to master its details. 
Nevertheless there is a good deal that has hitherto 
only appeared in a scattered form in serial litera- 
ture, and which would not be easily found if wanted 
in ahurry. The trial of the brakes at Newark is 
related in a chatty manner with the results artfully 
combined with anecedotes of ‘‘ Mr. Vacuum Smith” 
and Captain Tyler. The Railway Commission and 
railway passengers’ duty come for a fair share of 
attention, and the book ends with a chapter of 
‘* astounding facts and figures” in which the value 
and work of our railways is told in sums that 
appeal to the eye, but are too large to be easily 
grasped by the imagination. 

In aday when every one travels and most people 
take an intelligent interest in the means by which 
they are carried, and the precautions adopted for 
their safety, Mr. Williams is sure of a large circle 
of readers, even if his information is not always 
sufficiently exact to meet the requirements of those 
who seek for more detailed accuracy than can be 
expected in a gossiping chronicle of this kind. 
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THE STEEL FOR THE ForTH Bripce.—With reference to 
a paragraph which appeared in a recent issue announcing 
that the contract for supplying the steel for the great 
bridge over the Forth had been taken by the Steel 
Company of Scotland, we are asked to state that the 
Landore-Siemens Steel Company have undertaken to 
supply 12,000 tons of steel plates for this structure, and 
that the balance of the contract is the Steel Company of 
Scotland’s. 

Fog SicNaLtinc At Sea.—A letter from Mr. W. 
Langdon, the superintendent of the Midland Railway 
Telegraph Department, upon fog-signalling at sea, re- 
cently appeared in the Times. The method suggested by 
Mr. Langdon is the adaptation of the Morse system for 
steam-whistles, bells, or guns. With the first, the 
various lengths of the blast, and the intervals between 
them, would be readily recognised for the few signals 
that would be required to indicate a vessel’s course. For 
bell-signalling different tones would be employed, and 
different sized guns could be employed when necessary. 
The idea is not a new one, and is so simple and easy of 
application, that it is strange it has not long since found 
a wide application. Possibly Mr. Langdon’s letter, 
which appears at an opportune moment, may revive 
interest in this very practical and simple mode of 
signalling. 
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engine, with a short cut-off, and there is therefore a 
higher rate of economy. In other words, the engine has 
more power for a given size of cylinder. At high rates 
of speed the tendency of the early exhaust closure is to 
hold back the engine, materially reducing the power de- 
veloped. The locomotive engineer never wants a governor 
on his engine, and though it might be easy to control an 
engine by the cut-off valves, as was proposed by Professor 
Thurston, that would hardly be a desirable method of 
operation in the locomotive. How this small clearance is 
accomplished is best seen by reference to Fig. 5, page 195, 
which represents a longitudinal section through the 
centre of the cylinder. 

* Fig. 6 shows a top view of the valve chest with the 
cover removed. It willbe seen that there are at each end 
of the cylinder two short straight ports. Each one of 
these ports is covered by a gridiron valve moving cross- 
ways of the cylinder. In the valve the port openings are 
cut at an angle to the length, so that a short transverse 
motion gives a wide opening to the ports, of which there 
areanumber. Steam and exhaust valves are similar in 
arrangement and position, though the latter are placed 
beneath thecylinder. The gear consists of two box-links 
facing each other, see Figs. 7 and 8 These are driven 
by a system of levers like that used in the Joy valve 
gear, from a point on the connecting rod. The angle at 
which these blocks are set determines the points at which 
the valves open and close. One of them governs the 
exhaust and the other the steam valves. One of them is 
held in a yoke carried on a hollow shaft. Through this 
hollow shaft passes another shaft and holds the opposite 
link. Each link, of course, carries on a sliding block. 
There are two levers, for reversing the motion, that are 
connected to their corresponding leversin the cab. One 
of these levers is attached to the yoke, while the other is 
connected with the shaft. The steam valve is moved by 
the link block working in the link on the yoke. 
result of this combination is that the engineer can, by 
setting either of these links at any desired angle, alter the 
point of compression or of cut-off to suit himself. The 
valves are of the gridiron type, as already stated, and 
move crossways of the cylinder; but, while the openings 
are very large the travel of the valve is very slight, 
amounting to only its lap and opening, and the motion 
is so arranged that the valve moves only when it is in 
balance. One induction valve is standing still while the 
other is moving; in other words, they neither of them 
have to travel any unnecessary distance simply to accom- 
modate the other end, as is the case with the ordi- 
nary D-valve. As the compression is arranged to reach 
nearly or quite to boiler pressure, it is easy to see that 
when these valves move they move practically in equili- 
brium, and the pressure on the back is simply that which 
is necessary to keep them tight when not in motion. 
With tne ordinary valve the case is quite different, since 
while one end may be in equilibrium the other may be ex- 
posed to the full pressure of steam on the opposite side, 
or may perhaps be fairly lifted off its seat for an instant 
by excessive compression. No smalt proportion of the 
unequal wear of valve seats is attributed by engineers to 
this unequal pressure. Gridiron valves, however, when 
carefully made and worked in connexion with a proper 
amount of compression, are singularly free from this 
objection. With the exhaust valve the conditions are 
almost precisely similar ; they move only at the end of 
the stroke when the steam pressure which they have to 
resist has been greatly reduced, and they remain idle 
during most of the time when there is any considerable 
pressure within the cylinder. The valves are moved bya 
sort of bell-crank driven from the valve stem in connexion 
with a wiper, which moves in such a way that the valve 
is started without any shock of contact, and opens and 
closes as smoothly as if its motion had been continuous, 
like that of an eccentric or the lever of a Joy valve gear. 
This arrangement of course obviates any necessity of 
balancing, and gives the best balance possible if the valve 
has enough load to keep its seat. 

‘The valve is kept in contact with the wiper or rocker 
from which it gets its motion by a very neat little device 
consisting of a small piston working in acylinder. This 
is shown at the lower end of the valve in Fig. 6. The 
piston is connected with the valve by a T-shaped head in 
such a way that it can rise freely. By connecting the 
cylinder with the outer air, and putting a cock into the 
opening, the operation is made certain under all condi- 
tions. This device has worked very successfully on auto- 
matic cut-off engines, and is neatly adapted to the work 
of keeping the valve in contact with the toe by which it 
ismoved. The exhaust valves being located on the under 
side of the cylinders, the drainage may be expected to be 
perfect at all times, as the water flows naturally into the 
exhaust cavity, where it is trapped. The cylinders are 
steam-jacketted, with a jacket cast on, but expansion is 
allowed for by separating the outer shell into two parts 
and connecting it by an expansion ring, as is shown in 
Fig. 6. 

“The engine to which this valve motion is applied is 
as remarkable in almost every respect as the valve gear 
itself. Mr. Strong has published some of the details of 
this machine, but all the parts have not before been 
brought together. One of the first features which has 
caused comment on Mr. Strong’s design is the abolition 
of the parallel rod and the substitution therefor of a pro- 
longation of the piston rod, {together with an additional 
slide and an extra connecting rod. There are, then, two 
connecting rods—one for each wheel. The guide is placed 
outside of the forward driver, and is coupled to the main 
crossheads by a straight bar, which of course moves in a 
straight line only. The distance between the centres of 


the crossheads is the same as that between the driving- 
pin centres ; consequently the action and the angles with 
the resulting thrust are always alike on both wheels. 
This construction takes away the great disadvantage of 
tht engine for high speeds. 


Incidentally, a better distri- 


The} 








pin is obtained than is usual with the ordinary construc- 


tion where the power for both wheels has been transmitted | 
| tubes are screwed, adinits of a constant backward and 


through a single pin. It is also anticipated by many that 
this device will overcome the pounding upon the rails and 
the flattening of the tyres of the front drivers when such 


pounding and flattening are caused by the transmission | 


of power to the rear wheel through an angle, while the | carried back to the exhaust pipes, while the condensation 


downward throw of the side rod is at the same time 
arrested. This blow, at aspeed of 50 miles an hour, 
comes from 250 to 300 times per minute, and its intensity 
is very great. It would seem that it is to this action that 
the flattening of the drivers spoken of by Mr. Vogt, at 
the Altoona meeting of the American Engineers, may be 
traced. When tnis blow is arrested and the downward 
motion of the parallel rod stopped, the rod itself is ex- 
posed to a great strain through its own inertia. 

“The most noticeable, and perhaps the most radical 
deviation from the ordinary type of American engine is 
found {n the boiler itself. The limited space between the 
railsand the difficulty of obtaining a large firebox has 
been one of the great drawbacks to the construction of 
a powerful engine to run at high speeds. The attempts 
that have been made to increase the sizes of boilers and 
fireboxes have generally been attended with certain great 
and grave disadvantages, but these efforts have proved 
one thing most conclusively, namely, that when a powerful 
boiler can be made, an almost unlimited speed is attained 
with a very heavy train. Fig. 1, page 194, shows the 
general appearance of the boiler when in place upon the 
engine. Its remarkable feature is its great length. The 
trailing end, it will be noticed, is carried by a wheel about 
48 in. in diameter. Figs. 2, 3, and 4 show longitudinal, 
cross, and horizontal sections of the boiler. Fig. 3 gives the 
best idea of the construction. Commencing at the smoke- 
box end, we have a smokebox of ordinary construction ; 
then follow tubes placed in the usual manner, but 2} in. 
in diameter and some 10 ft. long. So far the bosler differs 
in minor particulars from the ordinary form. The tubes, 
instead of opening into the firebox, open intoa large cir- 
cular combustion chamber, formed of a corrugated tube 
34 in. in diameter. This tube is corrugated, with a spiral 
groove. <At its back end, at BC and D E, isa firebrick 
partition perforated with holes. Through this partition 
two large openings are made into the two fireboxes. The 
fireboxes themselves are formed of two circular arcs 
joined in the centre by asingle sheet and having a large 
corrugated flue and tubular grate. The combustion 
chamber is about 9 ft. in length, and the fireboxes are 
about the same. These fireboxes contain the ashpit, or 
what answers that purpose, and have openings through 
the straight porticn of their length for the discharge of 
coal and ashes into the ashpan below. The corrugated 
tubes obviate the necessity for crown sheet stays, their 
own form furnishing a sufficient strength. The two are 
connected to the barrel of the boiler by offsets and straight 
plates in such a way as to obviate to a considerable extent 
any danger from unequal expansion. Whether there will 
be any is a difficult question to decide, but the fact 
that the corrugated tubes of flues expand and contract 
without pe »ducing any considerable amount of pressure 
on the tube sheets would lead to the conclusion that little 
or no trouble would be found at the point of connexion, 
With hard coal, 2in. tubes, 12 ft. long, will be used. The 
twin fireboxes have an important advantage over a single 
one, because one of them is always discharging hot gases 
into the combustion chamber above the temperature of 
ignition while the other is being fired. 

‘‘The following are the principal dimensions of the 
boiler : 


Internal diameter of barrel straight, inches 54 
Length of fire chambers, feet 5 = 9 
Internal diameter of fire chambers and 
combustion chambers, inches ss 34 
Material throughout ... on a8 ... Steel 
Number of tubes where 2} in. tubes are 
use st - 5 2 + > Je4 
Number of tubes where 2in. tubes areused 232 
Length of tubes where 24 in. tubes are 
used, feet... sae © sick ne 10 
Length of tubes where 2 in. tubes are used, 
feet... ve es oe ee ox 12 
Heating surface where 24 in. tubes are 
used on fire and combustion chambers, 
feet... ns a .. 202 
On tubes, square feet ... so | SEE 
On grates, square feet... i. 20S 
Total square feet 1182 
Heating surface where 2 in. tubes are-used 
on fire and combustion chambers, square 
feet... » oe si von ... 202 
On tubes, square feet ... 1392 
On grates, square feet... 103 


Total ... i a eae ves, OST 

“Longitudinal seams of boiler to be double-welted, 
butted, and double-rivetted seams, while the circular 
seams are to be rivetted with welted steel rings, the lon- 
gitudinal seams made in such a way as to make perfect 
circles, and rings to be turned and accurately fitted. 

‘* Fig. 4 gives an idea of the location of the parts, being 
a section and view from the back end of the boiler. The 
feed-water is heated by a portion of the exhaust, in a 
heater arranged under the running board. This heater is 
constructed of a wrought-iron tube, 13 in. outside dia- 
meter, to the end of which is fixed a cast-iron head having 
two chambers divided by a diaphragm. Into this head 
are screwed 60 brass tubes, 1 in. outside diameter, 14 ft. 
long, and having 210 ft. heating surface. In each of these 
tubes is an inner tube, which is screwed into the dia- 
phragm and reaches nearly to the end of the heating 
tube. The inner tubes are designed only for circulation, 
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bution of the wearing surface of the brasses of the crank- | The exhaust from the two engines being connected, one 





to the chamber into which the heating tubes are s:rewed, 
and the other to the chamber into which the circulating 


forward flow of the exhaust, caused by the alternate 


| variation of pressure between the two sides by the 





quarter-beats of the engine. No exhaust is discharged or 
is carried away ina drip which is trapped. 

‘* The exhaust steam is taken from the exhaust pipes in 
the saddle by tapping in 2in. nipples having half-cup- 
shaped projections to catch a portion of the exhaust, while 
the main portion of it goes unobstructed to the blast 
nozzles. It is estimated that only about 12 per cent. of it 
is required to heat the water to 212 deg. Ff. The water 
is fed into the heater at its front end, and passes through 
and out at the back, then passes through a short pipe to 
the check just forward of the cab. A pump is used to 
pump the water, while an injector is used as an auxiliary. 
One of these heaters, recently tested, showed an increase 
in evaporation of 1.09 1b. of water per pound of ooal, 
representing a saving of 22 per cent. on an ordinary loco- 
motive over feeding cold water. 

‘The running gear is so arranged that the weight of 
the boiler is distributed over 10 wheels—i. ¢., the drivers, 
the leading truck and a two-wheeled truck trailing behind 
the drivers, with the equalising bars so arranged as to 
distribute the weight equally over the drivers and trail- 
ing wheels, while the trailing wheels are arranged to work 
on the Bissell principle, pee the rigid wheel base is no 
longer than an ordinary locomotive. The position of the 
drivers, being forward of the wide portion of the fire- 
chamber casing, admits of lowering the centre line of the 
boiler, or down to that of any ordinary locomotive having 
a S4in. shell in the barrel. This engine and boiler have 
been designed to handle the heaviest express trains, like 
those between New York and Philadelphia, at the highest 
rates of speed. Most of the engines in use are manifestly 
unequal to this work, even when the question of economy 
is left out of consideration entirely. None of the great 
trunk lines are now able to make fast time with a heavy 
train of parlour cars. The new engine has the essential 
features needed in an engine capable of hauling a heavy 
train at high speed, the work for which it was intended 
by the inventor.” 


NOTES FROM THE SOUTH-WEST. 

Newport.—In the steam and house coal trades there is 
a fair amount of activity. In the iron and steel trades 
no improvement can be recorded. Pig and finished iron 
are dull, and although a large business is being done in 
steel nails, prices are not encouraging. Last week’s 
clearances comprised 53,028 tons of coal, and 6245 tons of 
iron. The imports of iron are comprised of 10,229 tons 
from Bilbao and 8407 tons from other places, 


Severn and Wye Railway.—The half-yearly meeting of 
the proprietors of the Severn and Wye and Severn 
Bridge Railway Company was held on Friday at Bristol, 
Mr. W. C. Luce presiding. The chairman stated that 
there had been an increase of 1270/. in the traftic receipts 
during the past half-year as compared with the cor- 
responding period of 1881. This increase was chiefly 
derived from mineral and merchandise tratfic, although 
the passenger traffic also showed an advance. The 
locomotive expenditure was 114d. per train-mile as com- 
pared with 1s. per train-mile in the corresponding six 
months of 1881. The coal which passed across the bridge 
was derived chiefly from Newport and Cardiff. 

Locomotives on the Taf? Vale Ratlway.—At the close of 
December, 1882, the Taff Vale Railway Company owned 
121 locomotives and 104 tenders. In the course of the 
current half-year the directors propose to expend 10,000/. 
for additional engines. The cost of locomotive power 
upon the system in the six months ending December 31st, 
1882, was 53,036/. as compared with 54,299/. in the cor- 
responding period of 1881. The cost of the materials 
used in the repair and renewal of locomotives in the 
second half of 1882 was 4533/., as compared with 4930/. 
in the corresponding period of 1881. The aggregate 
distance run by trains in the second half of 1882 was 
1,266,255 miles, as compared with 1,213,064 miles in the 
corresponding period of 1881. By far the larger propor- 
tion of the trains run by the company were mineral 
trains, 269,567/. of the whole receipts of 353,647/. 
acquired in the six months ending December 31st, 1882, 
having been derived from the conveyance of minerals, 


Cardiff.—The trade of the port continues fairly active. 
Patent fuel remains in pretty good demand. There has 
been a large import of iron ore both from Bilbao and the 
Mediterranean, but the market has not materially im- 





proved. House coal has been disposed of at pretty good 
prices. Last week’s clearances comprised 165,320 tons of 


coal, 1957 tons of iron, and 4198 tons of patent fuel. The 
imports comprised, amongst other articles, 11,631 tons of 
iron ore from Bilbao and 6370 tons from other sources. 

Tredegar.—Business at the steel mills continues brisk. 
The collieries are fully employed, and large quantities of 
coal are despatched daily in all directions. Prices still 
rule rather low. 





= 





Toronto Dry Dock.—The Toronto Dry Dock and Ship- 
building Company have launched their dry dock. The 
dock will shortly be in a condition to receive vessels. 

Kine’s CoLLEGE ENGINEERING Soorety.—At a general 
meeting of this society held on Tuesday last the 27th ult., 
a discussion was held on ‘‘ Motive Power for Tramways.” 
The discussion, which was opened by Mr. W. C. F. 
Stewart, was ably followed by Messrs. Douglass, Horne, 
and Atkinson, Professor Robinson, M.1.C.E., occupied 
the chair, 
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NOTES FROM ‘THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig Tron Market.—The pig iron warrant market 
was rather firmer last Thursday, with transactions reported 
on forenoon ’Change at from 475. 4d. up to 47s. 54d. cash, 
also at 47s. 74d. down to 47s. 64d. and back to 47s. 74d. 
one month, and at the close of the market there were 
buyers offering 47s. 7d. one month and 47s. 44d. cash, 
with sellers near. Some business was done in the after- 
noon at from 47s. 44d. up to 47s. 54d. cash, and the closing 
quotations were, buyers 47s. 54d. cash and sellers 47s. 6d. 
The warrant market opened strong on Friday, but sellers 
became more numerous, and prices receded to the extent 
of 24d. per ton, and the week’s business closed with the 
quotations 5d. per ton under those of the previous Friday. 
Transactions were done in the course of the forenoon at 
from 47s. 6d. down to 47s. 44d. cash, the market closing 
with buyers at 47s. 4d. cash and sellers at 47s. 44d. In 
the afternoon business was done at from 47s. 4d. to 
47s. 3d. cash, the close being buyers at 47s. 3d. and 47s. 5d. 
cash and one month respectively, and sellers near. 
Monday’s market opened with prices 4¢ - per ton higher 
then the closing quotations on Friday, but they subse- 
quently receded, and the final trans: vction was done at 1d. 
per ton lower. Transactions were reported during the fore- 
_ at 47s. 34d. and 47s. 8d. cash, also at 47s. 6d. and 

7s, 54d. one month, and there were sellers at the close of 
Fs market wanting 47s. 34d. cash and 47s. 6d. one month, 
and buyers near. Business was done in the afternoon at 
from 47s. 54d. down to 47s. 44d. one month, also at 
47s. 3d. down to 47s. 2d. cash, and ." closing quotations 
were— buyers, 47s. 2d. cash and 47s, 4d. one month, and 
sellers near. ‘Neither in the forenoon nor in the afternoon 
was there more than a very moderate amount of business 








cha Air. Ad discussion took placeon a paper o by Mr. John Turn- | consider a ‘report of the Ouse Navigation Co canmittee, re- 
bull, Jun., read at a previous meeting, on “The Efficiency | — to a proposed bridge over “the Humber, be tween 
of Water-Wheels and Turbines.” The principal speaker, | Barton and Hessle, in connexion with the projected Hull 
besides Mr. Turnbull, was Mr. Richard Murray, agent in | and Lincolnshire Railw ay. The report stated that the 
Glasgow for Platt Brothers, who mentioned some in- | bridge was to cross a point in the river where the nature 
teresting facts in his own experience with such mechanical of the sands and sides rendered any interference with the 
An interesting discussion also took place on | navigation exceedingly dangerous. The thirty-five piers 
son’s paper (read at a former meeting) on | proposed to be placed in the river would, in the judgment 
‘‘ Electric Lighting for Large Spaces and Workshops.” | of the committee, greatly prejudice the trade and com- 
There were numerous speakers in the discussion, nearly | merce of York and intermediate places on the River Ouse, 
= of whom communicated some valuable information. | and they therefore recommended the corporation to pre- 
A paper was afterwards read by Mr. Robert Duncan, | sent a petition to Parliament against the Bill. The town 
Whitefield Engine Works, Govan, on his ‘‘ Expansive | clerk read a petition which he had drafted against the 
Engine Reversing by Valve.” The discussion on the Bill, which contained a variety of arguments against the 
paper was postponed till next meeting. proposed scheme, and stated in fact that it would practi- 
The Wages Question on the Clude- —Meeting of Employers. | © ally shut out the city of York and the ied of Goole 
-A meeting of the Clyde Shipbuilders’ and Engineers’ from the benefit of navigation to those places by sea-going 
Association was held yesterday in the office of the secre- vessels, and leave them open only to small vessels such as 
tary, the object of the gathering being to consider a coal-| barges, &c. The tide 18 extremely Sa 
request from the shipwrights for an advance of wages to | * anchorage bad where it is proposed that t oe ri ige shal 
the extent of 4d. per hour. At present bag shipwrights cross a a ~ * he ye “poms, — On bape ie - 
are paid 74d. per hour, and they desire to be paid at the ye ay t. wic yr oo it. hig, tw 250 iia i, big ber 
rate of 8d. an hour. The proceedings were private, but | from § 9 ft. to 86 ft. 6 in. high. Alderman Sir James} eck 
we understand that, after discussing the matter for some proposed 5 resoluti¢ P adopting the petition —— ane 
time, it was agreed to meet the workmen in conference, bridge, and this being seconded by Alderman Melrose, 
with the view of effecting a friendly settlement. A | ¥** carried unanimously, 
meeting of representative employers and workmen—an 
equal number of each—was accordingly arranged for. 
The conference will, it is understood, take place on 
Thursday. 





NOTES FROM CLEVELAND | "AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was @ 


Proposed Experimental Signal Station on Sumburgh 
Head.—Lloyd’s Committee have, on the application of C1 F 
d attendance o ang Middlesbroug ery 

Sheriff Rampini, determined to establish an experimental good attendance on ‘Change at Middlesbrough, but very 


i business was transacted. No. 3 Clevelsz ig iror 
signal station on Sumburgh Head, Shetland, for a period ttle business was transacted. No. 3 Cleveland pig iron 





reported. The market was quiet and steady yesterday, 


and during the forenoon there were transactions at | 


47s. 14d. and 47s. 2d. cash, also at 47s. 4d. und 47s. 44d. 


one month, and the closing prices were 47s. 2d. and | 


47s. 44d. cash and one month, respectively, for buyers, 
with sellers near. This day's market was decide dly better | 
than on any of the four days previously reported on. 
Business was done during the forenoon at from 47s. 2d. 
up to 47s. 33d. cash, and from 47s. 5d. up to 47s. 6d. one 
month; the close being buyers offering 47s. 3}d. cash 
and 47s. 6d. one month, and sellers near. The market 
was still stronger in the afternoon, with business reported 
at 47s. dd. to 47s. 5d. cash and 47s. 7d. to 47s. 84d. one 
menth, and subsequently there were sellers wanting 
47s, Sd, and 47s. 74d. one month, with buyers near. 
Apart from the little fillip just noticed in to-day’s market, 
it may be said that dulness is still the prevailing feature 
of the pig iron market, and there does not seem at present | 
to be much indication of any improvement ; indeed, there | 


is but little to be said about the market that is of an | 


encouraging nature. There is still a decided absence of 
outside spéculation in warrants, so that the amount of | 
business reported from day to day is very restricted, and 
that which does take place is chiefly confined to dealers. 


Shipments continue to be fairly good, and they promise | 


well for the next week or two. For the week ending last 
Saturday they amounted to 16,614 tons, as compared with 
&&87 tons in the preceding week, and 10,739 tons in the 
corresponding week last year. Of the total there were 
shipped 1800 tons to the United States, 200 tons to India, 
1370 tons to France, 726 tons to Italy, 1615 tons to 
Germany, 825 tons to Holl: and, 892 tons to Belgium, and 
lesser qué intities to other countries. A ~— more trade 
is being done on Continental account, but the inquiries 
for the United States still continue to be of an unsatis- 
factory character. Makers’ iron is meeting with only a 
moderate demand, and as the price is relatively higher 
than that of warrants, some of the produce of the furnaces 
is going into stock. The demand ought now, however, to 
improve as the spring shipping season ap »proache s, although 
the advices recently received from the United States do 
not indicate that a large amount of business will be done 
with America this spring. Hematite pig iron is still in 
limited demand. The price for the usual proportions of 
Nos. 1, 2, and 3 is oma about 51s. 6d. per ton, f.o.b., 
at Cumberland ports, although in some instances makers 
are asking higher prices. The stock of pigiron in Messrs. 
Connal and Co.’s public warrant stores stood yesterday 
at 592,368 tons, as against 593,386 tons yesterday week, 
showing a reduction of 1018 tons for the week. 

The Royal Scottish Society of Arts.—The seventh meet- 
ing of the Royal Scottish Society of Arts m the current 
session was held on Monday night. Professor Swan, 
LL.D., F.R.S.E., President, in the chair. Dr. Ferguson 
made a communication to the Society ‘ On an Electric Gas 
Lighter, and on Miniature Induction Coils and Batteries, 
invented by Charles L. Clarke, electric engineer, Man- 
chester.” General approval of Mr. Clarke’s invention 
was expressed by the several speakers, and he and 
Dr. Ferguson received the thanks of the society for 
the communication. Dr. William Joseph Black, surgeon- 
major, made acommunication ‘‘ On a Wind-Gauge for Use 
on Board Ship at Sea to indicate the Force of the Wind.” 
Mr. ae secretary of the society, indicated his view that 
Dr. Black’s anemometer would prove to be the best we yet 
- and the thanks of the Society were given to Dr. 

dlac 


Aberdeen Harbour Improvements. —At a meeting yester- 
day of the works committee of the Aberdeen Harbour Board 
it was agreed to renew the dock gates and to lower the sill of 
the dock by 4 ft. at an estimated cost of 16,500/. The con- 
struction of a deep berth for lightening vessels of too great 
draught to cross the present sill of the dock, at an esti- 
mated cost of 8000/., was also considered, but the decision 
was deferred. 

institution of Enginecrs and Shipbuilders.—An ordinary 
meeting of this Institution was held last week, Mr. James 
Reid, Hyde Park Locomotive Works (P resident), in the 


| was quoted 40s. perton. Messrs. Connal = Co., the 
of three -months, commencing ist of March. Should bent eee here, had a stock of 85,288 tons. 
the report for this station justify the expense, it is phi. is a decrease of 384 tons compared with | last week 
probable that a permanent station will be established on | J) (jJasgow the xy | kaki MORGIA toma. (Chawaimicnn say that 
the Point. The importance of this station to the passing they cannot see any inducement to buy, as the price of 
trade, especially to ships crossing through the North | the’ manufactured article is relatively much lower than 
emma between Fair Talo snd Shetland, on voyages the price of pigs, and they naturally look for a lower 
4 i range of values in the raw material. Shipments are 
| over-estimated. better. Up to yesterday morning there had been exported 
Extraordinary Steaming of the New German Steamer | from Middlesbrough 47,000 tons of iron and steel as com- 
“ Fulda.”—The new steamer Fulda, a magnificent vessel | pared with 50,500 tons to the same date in January. The 
of 5124 tons gross, which has been mentioned several | improvement in the exports during the latter part of the 
times in our pages in connexion with last year’s launches | month is expected to continue as the spring orders are 
}on the Clyde, has been handed over to her owners, the | now being placed. The hematite — trade remains 
| North German Lloyd’s Company, of Bremen, by Messrs. quiet and Ase at 52s. per ton for Nos. 1, 2, and 3 west 
| John Ele a and Co., of Glasgow, by whom she was built. | coast ports. 
Last Friday she left the builders’ dock and went down to| pe Afanufactured Iron Trade.—Manufacturers still 
the Tail of the Bank, opposite Greenock, and on the fol- complain of the difticulty they have in selling iron, 
| lowing day she ran over the measured mile at Skelmorlie | -}4},, yugh there is a brisk shipbuilding trade going on. 
| on the builders’ aceount. The result was a mean speed of | The market for plates is large, but the steel plate tr: ide is 
17.56 knots, or fully 20} statute miles per hour. On expanding, and is competing keenly with the Cleveland 
| Tuesday of the present week, however, she made a de- | j.4) plate trade. There isa much larger proportion of 
cided addition to that already ‘recorded high rate of speed. steel ships building now, compared to that of last year. 
According to the specification, she went on a run extend- | }; j. felt that. the production of the North of Encland 
ing over six hours, the trip being prolonged from Cum- | manufactured iron trade is far in excess of the demand, 
brae Light to Corsewall Light beyond the mouth of Loch | and that so long as the present heavy make continues, 
Ryan, and back again. Overthat great stretch of sea | the trade prices “will further decline. ‘It is proposed to 
and the time mentioned, with the tide against her both | restrict the output. A sliding scale for the regulation of 
ways, she attained the extraordinary speed of 17.803 | the wages of the ironworkers of the North of England is 
— - upwards - — statute — per a a -— Palen proposed. Ship | lates are quoted 6/. 2s. 6d. per ton, 
which has never yet been exceeded by any other grea SS Bea ay is 
ocean steamer with the exception of the Alaska and the - dill ba sea ” #25 por cout. of works. : 
Stirling, which were also built in Fairfield Shipyard. | . Zxgincering and Shiphuilding.—There is continued ac- 
The Fulda is sister-ship to the Werra, which has likewise | tivity in both these industries, and during the past few 
done some excellent steaming at sea. On another occa- | days a number of very fine steamers have been launched 
sion we may lay before our readers a more detailed | on the northern rivers. 
notice of this new steamer for the Bremen and New] Messrs. Bolckow, Vaughan, and Co.—A few days ago the 
York mail and passenger service. directors of this large company, whose collieries in South 
Durham and iron and steel works in Cleveland have been 
so successfully carried on, met in London and recom- 
mended a dividend for the year ending 3lst December 
last at the rate of 74 per cent. per annum, writing off 
40, oo from capital expenditure and carrying forward 








NOTES FROM SOU TH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The CharltonTron Works Company (Limited).—A meeting 
of the shareholders of the above company was held on 
Tuesday, at the Cutlers’ Hall, Sheffield, to consider what | ee ae ; 
steps should be taken in dealing with the works of the ae Coat and Coke Trades.—The coal and coke trades 
|company, which is in liquidation. It is about six years | are rather easier, and prices are tending downwards. 
| since the company went into liquidation, and the pro- ———————— 
| perty has cost the shareholders about 100,0007, Mr.| Hr Merzoronocican Socrety. — The usual monthly 
Joseph Garside, of Worksop, the official liquidator, | meeting of this Society was held on Wednesday evening, 
|applied to the Chancery Division for leave to sell the | the 21st ult., at the Institution of Civil Engincers, 
| works without reserve. The chief clerk in November| Mr, J. K. Laughton F.R.A.S., President, in the chair. 
last gave his sanction to the adoption of this course, and | Rey, W. R.iC. Adamson, R. P. Coltman, W. F. Gw innell, 
the shareholders were now called together to express an Captain C.'S. Hudson, Tag Sy a a See 
opinion upon that subject. The claims of the unsecured | ; P 


= f th ; pan ’. Tyson were bz wlloted for, and elected fellows. The 
creditors of the company amount to upwards of 22,0007. pic Tot ing papers were read: 1. ‘* Notice of a remarkable 


Mr. Joseph Garside presided at the meeting. After a| Land Fog Bank, ‘ The Larry,’ that occurred at Teignmouth 
discussion, it was decided to instruct the official liquidator | 9™n October Ith 1882,” * by G. W. Ormerod, M.A., F.M.S. 
to sell the plant and works by auction, and if he was| The “Larry” is a dense mass of rolling” winta tend 400 
unable to sell the whole in one lot he was authorised to| and is confined to the bottom of the Teign valley, 
sell it in lots for as much as it would realise. differing therein from the sea fog which rises above the tops 
Samuel Fox and Co., Limited, Stocksbridge Works.— | of the hills ; it appears about daybreak and has an un- 
The directors of this company, at their meeting on dulating but well-defined upper edge, which leaves the 
Saturday, declared an interim dividend of 4/. per share higher part of the hill-sides perfectly clear. The author 
ffs of income tax) for the last half-year, such dividend | gave _an_ account, illustrated by photographs, of the 
to be paid on 1st March next. pci cage pe era = comes at rg nn on the 
morning o ctober 9th. 2 arometric Depressions 

Messrs. Vickers, Sons, and Co., Limited.—The annual Ceous Ges Azores and the Contment of Eaope” by 
meeting of Messrs. Vickers, Sons, and Co., Limited, Captain J. C. de Brito Capello, Hon. Memb. M.S. The 
River Don Works, has been held. The directors stated author gave the tracks of several depressions frcan th 
that they were very glad to be able to present a satis- |‘, 7ores to Europe, and showed that if there had been a 
factory report to the shareholders. The usual quarterly tele 0 hive pt ‘nearly every one of them could hea 
dividend of 2} per cent. was declared for the fourth st aeemda 3 <5 Kucland., %. “Weather Wosecesta aed 
quarter of 1882, equal to 10 per cent. per annum, with a + ed Waveien = the Suck of South Africa ob 
further dividend for last year in the shape of a bonus of Captain C M "Kail F.M.S. “ Note pe! the 
3} per cent. a G. N. Vickers, the retiring director, | Reduction of Barometric Readings to the Gravity of Lati- 
Was re-elected tude 45 deg. and its effect on Secular Gradients and the 
The Proposed Bailway Bridge across the Humber.—A | calculated Height of the Neutral Plane of Pressure in th 
special meeting of the York Corporation has been held to | Tropics,” by Prof. E. D, Archibald, M.A., F.M.S, 
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THE engravings above illustrate Blake’s pig iron 
breaker, a machine designed to divide pig iron into 
pieces seven or eight inches in length for feeding 
cupolas. Hitherto such work has been done by hand, 
either by lifting the pig bodily and throwing it down 
on a \/-shaped mass of iron, or by striking it with a 
sledge hammer, both methods entailing very severe 
labour, and, with the tougher varieties of iron, 
considerable time and expense. By aid of the 
machine this labour is reduced to raising the iron 
and placing it in the feeding trough, and a more 
intimate admixture of the various brands and the 
fuel is obtained in the furnace, on account of the 
smaller size of the pieces to which the metal is broken. 
Each pig is fed down an inclined and yielding trough, 
Fig. 2, and passes over a \/-shaped knife to an adjrst- 


able stop on asliding head. This head is furnished 


with two knives, equi-distant from the centre knife | 


upon which the pig is supported, and has a motion of 
about twoinches. It slides upon two vertical guide 


rods, which also act as ties, and is raised by a number | 
of india-rubber springs threaded on arod passing from | 


the head to the top of the frame. The downward, or 


acting stroke, is derived from an eccentric upon the | 


second motion shaft, which is driven by a spur pinion 
and wheel from the flywheel shaft. The eccentric 
rod, which is adjustable in length, is connected at its 
outer end toa toggle block, at the centre of two wooden 
toggle bars, which take their bearings, one on the 
underside of the top of the frame, and one on the knife 
block or head. The stroke of this block can be some- 
what varied by adjusting the length of the connecting 
rod. Several of these machines are in successful 
operation in the United States, and do their work at 
the rate of a ton a minute. They are being intro- 
duced to this country by Mr. Henry Simon, of St. 
Peter’s-square, Manchester, who has modified the 


design to adapt it to the requirements of English | 


founders. 





THE BRUSH SECONDARY BATTERY. 
(Concluded from page 179.) 

Tn second part of the invention relates to devices 
to be used for automatically manipulating the current 
employed in charging secondary batteries. The objects 
sought to be attained by these devices are, firstly, that 
when no current is acting in the charging circuit the 
batteries in connexion with that circuit will be short- 
circuited, so far as the charging circuit is concerned, 
and the latter will be short-circuited around each 
battery. Secondly, that when the charging current is 


established in the charging circuit, the short circuit 
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around each battery will be opened and the battery 
thrown into circuit. Again, when the charging current 
stops each battery will be thrown out of circuit, and 
the line short-circuited as at first. These automatic 
operations prevent the discharge of the batteries 
through the charging line ; prevent reversal of polarity 
in the dynamo machine ; and leave a closed circuit for 
the charging current to re-establish itself. If desirable 
a suitable passive resistance may be placed in, or sub- 
stituted, for the short circuit before alluded to, in 
order to offer a normal resistance for the charging 
circuit to establish itself in before the automatic appa- 
ratus shall have thrown the battery into circuit. Fig. 9 
represents the apparatus when the short circuit is not 


provided with a resistance ; Fig. 10 shows it with a | 
| there are three batteries B and three sets of lamps D, 
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resistance; Fig. 11 shows a system wherein three | 

| secondary batteries are charged in series by the same | 
current, each battery having an automatic appliance ; 

| Fig. 12 shows the same batteries in multiple are ; 

| Fig. 13 illustrates four batteries charged in series with | 
one automatic apparatus for the whole of them, and | 
Fig. 14 shows them in multiple are. 

The current generator A, Fig. 9, is connected to the 
| main leads, between which the lamps D are arranged 
| in multiple arc ; the battery B is also placed between 
| the leads. In one main’ conductor there is fixed the | 
| electro-magnetC, provided with an armature lever upon | 

which are mounted two contact pieces, ¢ /f, insulated 
from each other. The other main conductor is broken 
or interrupted, and each end is joined by flexible con- 
nexions with one of the contact pieces upon the arma- 
ture lever. A cross connexion F, terminating in a con- | 
tact piece A, serves to short-circuit the generator. When | 
the armature lever is in the position shown in the | 


figure, the current passes down the right-hand con- 


| ductor, divides itself between the lamps and the bat- 
| tery in the inverse values of their resistances, and 
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returns by the left-hand conductor to the machine, 
passing through the contact pieces fg. When the 
charging current stops, or becomes greatly reduced, 
the armature falls away from the magnet, and the 
circuit is broken between the contacts y and f, and com- 
pleted through eand +. The left-hand conductor is thus 
interrupted, and the circuit then consists of the right- 
hand conductor, the cross connexion F, the contacts 
h and e, and the left-hand conductor. When the 
charging current is again started the magnet C raises 
the lever E into the position shown in the diagram, and 
the charging of the battery is resumed. Fig. 10 shows 
an arrangement identical with Fig. 9, except that a 
resistance G is inserted in place of the conductor F, and 
the lamps are differently connected up. In Fig. 11 
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each with an automatic device K. Fig. 12 shows the 
same elements arranged in parallel arc. Figs. 13 and 
14 illustrate combinations of lamps and batteries con- 
trolled by one device only. 

The object of the next part of the invention is to 
provide for the unequal use of several batteries of a 
system between, or during, the times of charging. 
Suppose a hundred batteries, distant from each other, 
are all connected to one generator, which is capable of 
simultaneously charging (say) twenty of them only ; 
suppose also that the hundred batteries have been 
unequally exhausted since the last time of charging. 
Now as it would be impossible to adjust the automatic 
devices so that they would all come into circuit with 
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the same strength of current, it follows that they will 
come into circuit one by one, until any further increase 
of current will be prevented by the opposing electro- 
motive force of the batteries already in circuit. There 
will now be(say) twenty batteriesin circuit, and as these 
become replenished they will be thrown out, one by 
one, and the line short-circuited around them, and 
other batteries will take their place. Thus the whole 
hundred batteries will in time become charged, an 
automatic regulator at the generator preventing undue 
increase of current when the last twenty batteries are 
successively thrown out. In throwing a battery out 
of circuit the first step consists in the introduction of 
a resistance parallel with the battery, between which 
and the battery the charging current may divide itself ; 
the next step disconnects the battery from the line, 
leaving in lieu thereof the resistance, and the third 
short - circuits the resistance and completes the 
operation. 

Fig. 15 illustrates one form of apparatus embodying the 
invention ; Fig. 16 shows a further development of Fig. 
15, wherein both ends of the battery are disconnected 
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from the charging circuit, when the battery becomes 
charged, or the charging current stops. Fig. 17 ex- 
plains an addition to the devices illustrated in Fig. 15, 
whereby a battery is disconnected from its discharging 
circuit when the charging current is acting in the 
charging cireuit. Fig. 18 represents a system of 
secondary batteries, all charged from one line, each 
battery being provided with a current manipulator, 
and Fig. 19 shows a combination of the magnets O and 

K of Fig. 15. 

In Fig. 15, A represents a generator, B is a secondary 
battery, and C an electro-magnet situated in the main 
circuit connecting the generator and battery; D 
represents a number of electric lamps ; E is a lever, 
the free end of which carries a contact point ¢, which 
is connected by a flexible conductor, or otherwise, with 
the charging line a; G is another lever provided with 
an armature facing the magnet C; I is a lever con- 
nected by catches with the lever E in such a manner 
that I is held up by E when the latter rises, while E 
may fall independently of I. 

The lever I carries contact points f i, which are 
insulated from each other. The contact point / is 
flexibly connected with the line a: and the double 
contact piece 7 is flexibly connected with one end of a 
resistance L, the other end of which is connected with 
the line. This resistance may be made adjustable if 
desired. g is a stationary contact piece connected with 
the line a®, A is another stationary contact piece 
directly connected with the line by a conductor F. 
O is a small magnet located in the charging line a a’. 
It is provided with an armature lever, which can 
vibrate between the stops tand uw. R is a magnet of 
high resistance arranged as a shunt around the whole, 
or a part of, the battery B by means of the conductor 
v stop f, conductor v v', and v*, The magnet R is 
provided with an armature lever S which makes contact 
with a stop 2 connected with the line. y is an ad- 
justable stop limiting the fall of the lever. 

The diagram just explained shows the various mov- 
able parts of the apparatus in the positions which they 
occupy while the generator A is charging the battery 
Bb. The current passes from the generator through the 
line a, magi et O, line ', contacts fy, line a?, battery 
B, line a, magnet C back to line, and through any 
other apparatus there may be in the working circuit, 
back to the generator. The magnets O and C being 
energised by the current will retain their armatures in 
the positions shown. 

While the battery B is being charged, the difference 
of potential between its ends, or between any two points 
of the battery, remains nearly constant ; but when the 
battery becomes fully charged, free gases are evolved 
from its elements, and the difference of electrical poten- 
tial between any two parts of the battery at once in- 
creases materially. The number of elements of the 
battery B, working the shunt magnet R, and the dis- 
tance of the armature from the poles of the said magnet, 
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are so adjusted that while the battery B is being 
charged, the magnet R will not be sufficiently energised 
toraise itsarmature ; while at the sametime, theadjust- 
ment is such that when the potential of the battery B 
rises at the completion of the process of charging, the 
increased current thereby shunted through the magnet 
R, shall enable the latter to raise its armature. 

This adjustment may also be effected through the 
agency of an adjustable weight (not shown) attached 
to the armature lever. When the armature lever rises 
and makes contact with the stop z, the magnet C will 
be ‘‘ short-circuited,” because the current from the line 
may now pass through the lever and stop x to line 
again. ‘Thus the magnet C is paralysed sufficiently to 
allow the lever G to drop. This in turn allows the 
lever E to fall, and the contact point ¢ make contact 
with the conductor ii. Thus the whole, ora part of, 
the current from the line a! is shunted from the battery 
B through the resistance. The continued fall of the 
lever E, carrying with it the lever I, next breaks con- 
tact between the points f and gy, and thus disconnects 
the battery B from the line a', and leaves the whole 
current from the latter in the resistance connected to i. 
Finally the contact piece i makes contact with /, thus 
short-circuiting the resistance through the conductor 
F. This completes the operation of disconnecting the 
battery from the charging line, and short-circuiting 
the latter around the battery. 

When the charge of a secondary battery is nearly 
exhausted the electromotive force falls rapidly. Hence 
by suitably adjusting the minimum distance of the 
armature from the magnet R, it will fall when the 
electromotive force of the battery B is reduced towards 
the close of the process of discharging. This will 
allow the magnet C to be energised if current is acting 
in the line aa', and the lever G will be raised, and 
with it the levers K and I, thus throwing the battery 
into the charging circuit. If current is not acting in 
a a’, the armature of the magnet O will be on the 
bottom stop, the short circuit through R will be open, 
its armature lever down, and the short circuit around 
the magnet C open, and consequently the latter is 
ready to act when the charging current again starts, 
and all this irrespective of any particular condition of 
the battery B. Again, the opening of the shunt cir- 
cuit, while the charging circuit is not acting, prevents 
any unnecessary waste of current through the shunt. 

Let us now follow the operations which take 
place when the charging current starts, and the levers 
G, E, and I are at their lowest points. Matters 
have been so adjusted by means of the weights on the 
levers and the stop », that the lever G will not 
respond to the attraction of the magnet C until the 
charging current, which excites the magnet, has 
reached a certain strength, approximately the normal 
one. Before this point is reached, however, the cur- 
rent may have been for some time charging other 
batteries as already explained. When the proper 
strength is reached the lever G rises, and presently 
engages the arm attached to the lever E. By the time 
the lever G has approached nearer to its magnet, 
whose attraction has thus become sufficient to carry 
upward not only the lever G, but also the lever E, 
which is finally stopped by the contacts / g coming 
together. When the lever E begins to rise the contact 
end of the lever I follows, owing to the counterweight 
at the other side of the fulerum; thus the contact ¢ i 
is preserved, while the contacts ih are opened ; this 
throws the resistance into the charging circuit. The 
lever E, continuing to move upwards, separates the 
contact points « 7, and opens the resistance, thus 
throwing all the charging current into the battery B. 
Finally, upward movement of the lever E is arrested 
by the catches, and the strong attraction of the magnet 
C for its armature is then exerted in maintaining a 
good contact between the points f and gy, through 
which all the charging current now passes. 

In Fig. 16 the lower lever, replacing the conductor 
F of Fig. 15, is pivotted at the centre, and carries at 
the right hand end a contact point, which is 
flexibly connected with the line a*; another con- 
tact, which in conjunction with the first, connects 
the battery B with the line a*. By means of this 
arrangement both ends of the battery are dis- 
connected from the charging circuit, when the lever I 
falls, because the contacts on F, as well as f and g, 
are thereby separated. In Fig. 17 the circuit from 
the battery B to the electro-receptive devices D, is 
broken at two points by the separation of the pairs of 
contact pieces 5, 6, 7, 8. The contacts 6 and 8 are 
attached to a block 9, and are insulated from each 
other, but are flexibly connected with the ends of the 
battery. The block 9 is connected by a link 10 with 
an armature lever. When the current is active in the 
charging line the armature is raised, as explained in 
regard to Fig. 15. This separates the contacts 5, 6 
and 7, 8, thus disconnecting the receptive devices 
from the battery and the charging circuit. When the 
charging current stops, the armature drops, and the 
devices are again connected to the battery. The 
object of the device shown in Fig. 17 is to insulate 
the electro-receptive devices from the charging circuit 
when the working current is acting therein, and is 


particularly applicable when a large number of 
batteries are charged in one line by means of a current 
of high electromotive force. 

Fig. 18 illustrates a system of three batteries, 
each with a controlling device K, charged from one 
source A, 

Fig. 19 shows a compound arrangement of the mag- 
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nets O and R (Fig. 15), wherein the helix of the 
magnet O is combined with that of the magnet R, 
the core of the latter being common to both helices 
The electrical connexions are so made that the charging 
current and the shunt current, circulate in the same 
direction around the common core, and thereby act 
jointly in attracting the armature. The main currents 
remaining constant, increase of current in the shunt 
circuit, due to rise of potential in the battery at the 
completion of the charge, will enable the magnet to 
raise its armature, and produce the changes already 
described in connexion with Fig. 15. When the 
charging current stops the armature will drop. 

The last object sought to be attained by this invention 
is the record of the amount of electrical energy im- 
parted toa battery. To this end there is combined 
with each automatic current manipulator a_time- 
measuring device, in such manner that while the 
charging current is acting to charge the battery, the 
length of time it so acts will be recorded. When the 
battery becomes fully charged, or the charging current 
stops, the time mechanism stops also. As the electro- 
motive force required to charge each cell is known, 
and is constant, it follows that the product of the 
number of cells by the ampére value of the charging 
current, and the time it is circulating, will form a 
reliable basis for calculating the money value of the 
stored energy. A, Fig. 20, is a clock movement, with 

















LIne 














. Ae oe j : 
if ru ene 
1| Fag. 20 il. 
mee DODO ieee 

SF Sees i 




















dials that show its motion for a long period of time. 
When the wire finger F is raised to the position shown 
by the passage of the current round the magnet C, the 
clock is free to go, but when the charging current 
stops, and the finger falls, the motion of the dials is 
arrested. The other pieces shown in the figure are 
similar to those of Fig. 15. Fig. 21 illustrates another 
arrangement in which the going power of the clock is 
derived from a spring K, which is bent when the lever 
E is raised, and allowed to expand again into the 








dotted position when the current fails, 
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“SWING BRIDGE AT HAMBURG, 


On page 59 ante we gave a brief account of a swing | 
bridge at the Niederbaum Harbour at Hainburg, and | 


we have since published a number of engravings illus- 
trating the hydraulic turning gear and other details. 
The last of this series of illustrations appear in the 
present number (vide page 202 and our two-page en- 
graving), and we now propose to complete our de- 
scription of this interesting swing bridge. It will be 
convenient to at once refer to the different illustra- 
tions; Figs. 1 to 9 will be found on the two-page en- 
graving of the number of ENGINEERING for January 19, 
i 10 to 12 form the two-page of February 9, 
gs. 13 to 16 form the two-page engraving of our 
issue for February 16, and in our number to-day we 





complete the illustrations of this bridge by giving | 


Figs. 17 to 22 on our two-page engraving, and Figs, 23 
to 32 on page 202. 

As already mentioned the driving power for this 
swing bridge consists of two hydraulic motors A A, 
supplied with water of 35 lb. pressure from the town 
water supply. A pipe A, see Fig. 2, carries the 
water to a screening-box B, where sand and other 
impurities are deposited, thence it is led by a pipe 
C of 5} in. diameter to the tirst pier, where it passes 
down to a wrought-iron main D of 5 in. diameter, 
placed 6 ft. 6in. below the river bed, and rises up 
the side of the central pier at S!' (see Fig. 19), enter- 
ng the air vessel V from which the two motors are 
supplied through the reversing cylinder B. The trans- 
mission of power from the motor to the turning gear 
of the bridge can be best traced in Figs. 13, 14, 17, 18, 
and 19, which show the gearing through which shafts 
a, i, 7, and m are driven, the pinion mat last 
gearing into the large horizontal wheel 2° fixed to 
the central trunnion of the swing bridge; by this 
gearing the bridge can be turned in either direction 
by reversing the engines. The pinion m?, it will be 
noticed, is mounted ona vertical shaft m, which can be 
raised by means of a worm and wormwheel gearing, 
and a loose sleeve on the shaft, the latter having cir- 
cular grooves cut into it which serve as teeth for the 
pinion to workin. This arrangement, worked by hand, 
is used for lifting the pinion m* out of gear if the 
hydraulic arrangement should fail, and the bridge have 
to be worked by hand. 

Returning to the second motion shaft g it will be 
observed that upon it is keyed the toothed wheel y', 
provided at each side with a friction cone, whilst two 
corresponding friction cones 7 and & are fixed ro- 
spectively on sleeves running loose on the shaft y. If 
the friction clutch is shifted to the right as shown in 
Fig. 17, the turning gear, as above described, is in 
operation ; if, on the other hand, the clutch be shifted 
to the left a shaft o placed above the shaft g will be 
driven by means of the geared wheels / 0, giving 
motion in its turn to two vertical shafts p! which at 
their upper ends are fitted with friction cones P?, 
while their lower ends rest in foot bearings formed 
in the pistons of two hydraulic cylinders q'. 

When the swing bridge is in the position shown 
in Fig 
feathers 
friction clutch P? will engage with friction cone 7! and 
drive the gearing s!, 7, and w', rotating the shaft w 
(see Figs. 13, 14, and 17). This shaft wu, it will 
be seen, is hollow and forms a nut for the two 
rods uw? and wu, which by its rotation are shortened 
or lengthened, and which, as is shown in Figs. 23 and 24, 
lift the ends of the swing bridge off their bearings for 
the purpose of turning it, or lower it down upon them 
again, by means of a knee lever arrangement which is 
clearly shown at V, V!, V*, V3, V4, in Fig. 24. The 
operation of raising the vertical shafts p' and shifting 
the shaft g horizontally, so as to bring cones & or i and 
g' in contact, are performed by means of hydraulic 
cylinders q' and h (see Figs. 17 and 1S). 

There are two starting and reversing levers on the 
platform of the bridge. The lever f (see Figs. 4 and 
13) actuates the bell-crank lever e, and by the rod d, 
passing through the central turning pin of the swing 
bridge, is connected through lever e with rod hof the 
reversing cylinder B. This then starts, stops, or 
reverses the hydraulic motors AA. The second lever 
(see also Figs. 4 and 13) operates two parallel rods 
terminating just above the friction clutch 7! in small 
buffers, which press down the reversing tube (see 
Fig. 16) either to the right or left, and by this means 
operate the valves shown at p'‘, Fig. 16, which admit 
hydraulic pressure to the cylinder / and q'. A loose 
ball inside the tube (see Fig. 16) prevents the valves 
from being shifted back accidentally, and a balance 
weight suspended on the cross lever of this reversing 
arrangement draws up the small buffers again out of 
the way of any turning parts of the bridge. When 
water is admitted under the pistons q', the shafts p! 
rise, until one of the friction cones P? is firmly pressed 
into the friction cone 71. 

After the work of lifting is done and the water is 
allowed to escape from below the pistons q', the shafts 
drop down again by their own weight, but to insure 
their exact downward motion they are coupled by 
levers w w, as shown in Fig. 17, While the one cone P? 
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17, and the shafts p! are raised, sliding on | 
in the long bosses of bevel wheels p, the | 
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engages with the friction cone 71, the other simply runs 
against a button fixed to the spokes of the large wheel 
n' to balance the pressure. 
| Connecting the friction cones P? and 7 and starting 
motors actuate, by means of the gearing previously 
described, the arrangement for lifting the ends of the 
swing span ; when these are sutiiciently lifted, the bolt 
y can be withdrawn and these knee lever supports «! 
shown in Figs 10, 11, 12, 23, and 24 thrown off their 
bearings. After releasing the lifting gear and reversing 
the motion of piston A to throw the friction wheels 
é and g! into action, the bridge is ready for turning. 

The arrangements for withdrawing the bolt y and dis- 
engaging the knee supports are worked by hand from 
the plattorm also, by means of the winch arrangement 
shown in Figs. 4, 10, 11, 12 and 17, 23and 24, atz to 2", 
The pinion on the horizontal shaft 2°, Fig. 17, gears 
into two tooth racks, one above and one below the shaft 
fixed near the centre of the swing span at 2", and which 
are extended as light round shafts to the two ends of 
the swing span (see Fig. 4), and here work both the 
bolt y and the knee support d!. A spring catch 2 is 
further provided to detain the bridge ends in position 
as soon as this is reached, and prevent overrunning ; 
spring buffers 2+ take the side shock, and a guide-rail 
‘is titted to assist the operation of this catch. 

It will materially simplify the understanding of the 
somewhat complicated arrangements for operating this 
swing-bridge, if we follow the two attendants on one 
of their rounds. Their usual position is at E, Fig. 2, 
and at a given signal they close the barriers at E and 
proceed to the centre of the swing span. While No. 1] 
puts the lever, which he brings with him, into its place, 
the second fixes his crank z to the little winch. 

The vertical shafts p! are in their raised position, 
friction cone P? is in contact with 7! and cone &, with 
cone y! ; starting now by means of lever f, the hydraulic 
motors, the ends of the swing span are lifted, allowing 
the bolt y to be withdrawn and the supports d? to be 
thrown off their bearings by means of the hand-winch =. 
The motors are then reversed, the lifting gear V with- 
drawn, and the bridge now swings free, being only 
supported on its central bearing. By the second 





hydraulic cylinder A, the shaft g is shifted over, and 
friction cones y! and @ are thrown into contact, 
starting the turning gear for the bridge, as soon 


as the vertical shafts »! are lowered. According 
to the direction in which the water motors are 
being worked, the bridge will swing either to 
the left or to the right, and having arrived in 


the required position, it is arrested by means of 
the reversing cylinder, which it should here be men- 
tioned, is fitted with spring loaded relief valves, so as 
to be able to discharge water when the momentum of 
the swing bridge carries the motors beyond the point 
where they are reversed. The bolt y is now pushec 
out, fixing the exact position of the bridge, already 
approximately fixed by the buffers 2, and at the same 
time the knee supports z! are pressed closely to their 
bearings. The lifting gear V is now again set to 
work, when the knee supports can be finally brought 
to bear, carrying the ends of the swing span. The lifting 
| gear V is then withdrawn, and fixing the lever ¢ in its 
posicion, withdrawing /, and taking off the hand crank 
z complete the operations of turning the swing span. 

We have now to explain the arrangement for 
working the hand-turning gear, which has been 
provided in case of breakdown from whatever cause 
it may be, of the hydraulic gear. This circum- 
stance has not, however, so far, during the three years 
the bridge has now been at work, taken place, the 
hydraulic arrangement having answered excellently 
and worked most satisfactorily. The hand-turning 
gear is arranged to be worked by the two men always 
employed on the bridge ; but, should any longer stop- 
page occur, provision is made in the gearing for increas- 
ing the speed, and in this case four men would be re- 
quired. For lifting and lowering the two ends of the 
swing bridge much of the gear used in the hydraulic 
power arrangement is also available for the hand- 
lifting gear. Referring to Figs. 13, 14, and 17, it will 
be noticed, that the intermediate shaft ¢, carrying the 
gear wheel ¢? and double bevel wheel @ and @, is 
arranged to slide in its bearings. When shifted to the 
left, Fig. 13, the shaft s is no longer geared to shaft w, 
but by means of the bevel wheels on the vertical shaft 
V the shaft wu is coupled to the former, and can be 
turned by means of the capstan V4 This vertical 
shaft can be raised so as to bring the bevel wheels ¢* and 
into gear, giving greater speed, in which case four 
men are required on the capstan. 

The hand-turning gear may be said to be entirely 
independent of the hydraulic turning gear ; it consists 
(see Figs. 4, 13, 20, 21, and 22) of a capstan gear also 
arranged for two speeds; according to whether the 
square key be puton spindle i or £, Fig 13, the pinion 
V gears into the annular toothed ring W (fixed on the 
top of coping of pier) when lowered by the worm and 
grooved sleeve arrangement shown in Figs, 4 and 13, 

It will be readily acknowledged that considerable 
difficulties had to be overcome in the construction of 
this hydraulic swing bridge, and that great care and 








hand-lever (see Fig. 13) water is now admitted to | 


foresight on the part of the designer, Mr. Vollhering, 
were necessary. ‘The conditions were exceptional, the 
available water pressure low, the speed of the motors 
consequently high, and all the turning gear had to find 
room inside the central pier, and had to be attached to 
a bridge already designed, and in the structure of which 
no alterations of any moment were admitted. The 
work was carried out by the firm of W. Vollhering and 
Co., Engineers, of Buckau Magdeburg, and the task of 
calculating and designing all necessary details was 
entrusted to Mr. H. Keferstein (then with the above 
firm), who also acted as resident engineer for the 
erection of the hydraulic turning gear. The best 
proof of the excellence of the work is the fact, that no 
interruption of any importance has taken place in work- 
ing the bridge during the three years it has been in 
constant operation, although twice at very high tides 
the water entered and filled the pier, submerging all 
the working parts, which, however, were cleaned up 
and set in working order again in about twenty-four 
hours. The top of the pier is covered up for the pur- 
pose of protecting it from dust and dirt by a wooden 
cover, a sail-cloth joint being made round the large 
toothed ring W. Some anxiety was felt in choosing 
the best material for the central bearing pin x! and its 
bearing H, ; hardened steel was not considered suitable 
since the pin had to be bored to allow the rod d to 
pass through it. On the recommendation of Mr. 
Gruson, of Magdeburg, a chilled cast-iron pin and 
socket were used, and have so far answered admirably, 
The pinis 9 in. in diameter, the central hole 12 in., 
and deducting further for four lubricating grooves of 
0.2in. in width, the load on this pin for the swinging 
bridge is 4.6 tons per square inch and 6.67 tons per 
square inch when the bridge is in place and fully 
loaded. The socket H H rests upon two wrought-iron 
wedge-shape pieces x4, by means of which the height 
can be accurately adjusted. By means of the pipe «? 
and small taps d', the flow of oil from this bearing can 
be regulated, and at intervals, a small force pump 
is connected tod’, and oil forced up into the bear- 
ing for the purpose of thoroughly washing it out. 
| All the details of this swing bridge are very carefully 
worked out and well repay a close study, to insure for 
instance the exact tit of the two friction cones r! and 
P*, the top bearing of the latter is attached to the 
bracket »* by steel springs, p° admitting of slight side 
| adjustment. 

In case the central bearing pin or its socket should 
not prove satisfactory, and should have to be replaced, 
| provision was made by which the whole platform could 
| be raised offits bearings. Eight strong screw bolts O O'" 
| Fig. 6, were provided for this purpose, but they have 
| been removed since the completion of the bridge. We 
| may repeat that we are indebted to our contemporary 
| the Zeitschrist dea Vereins De utscher Ingenieure tor the 
particulars of the interesting work we have been de- 
scribing. 














GAS FROM MINERAL OILS. 
To THE Epiror OF ENGINEERING, 

Srr,—Allow me to ask through the medium of your 
widely circulated journal, where I can find the most 
reliable information as to manufacture and use of lighting 
gas produced from mineral oils, or anything else than 
ordinary gas coal. At present [ can find nothing better 
than Kiichler’s Handbuch der Mineraloel, Gasbeleuchtung 
(1878), which is however five years old, and a short notice 
in Schaar’s Kalendar fiir Gas und Wasserfach Techniker 
(1883). I should be glad to find some more exhaustive 
treatise on the subject either in English, French, or 
German, if such a book is to be had. Here in Russia 
there must be a good opening for any process by which a 
cheap, non-condensive, and good illuminating gas could 
be produced from raw petroleum which is plentiful and 
not expensive. 

There are plenty of small private gas works in mills and 
manufactories here, but they are principally constructed 
and worked to produce a good illuminant without much 
regard to economical considerations, and one may almost 
say with entire neglect of travelling power or non-conden- 
sive property of the gas produced, which is an absolute 
necessity if a process is to be worked successfully on a 
large scale in this climate, where we enjoy a winter 
climate of 40 deg. Fahr., and the ground frozen as hard as 
a stone to the depth of six to seven feet from the surface. 

Hoping that some of your readers may be able to give 
me a little information on the above subject, 

Iremai, Sir, yours faithfully, 

Moscow, February 6/17, 1583. AN ENGINEER. 

COST OF INCANDESCENT LIGHTING. 
To THE Epiror OF ENGINEERING. 

Sir,—In the columns of this journal for February 2nd, 
1882, page 109, there appears a most interesting and able 
estimate by Mr. Conrad Cooke of the probable cost of 
electric lighting. In his calculations Mr. Cooke assumes 
3000 hours per annum as the probable user of a machine 
during the year. As this figure may be objected to as too 
high, I shall halve it, in the calculations I am about to 
make, thus taking only 4.1 hours as the average daily 
user of the whole strength of the machinery throughout 
the year. This of course has the effect of making my 
figures appear nearly double as large as those of Mr, Cooke, 
for the cost that he distril ut2s over 3000 hours, I only dis- 
tribute over 1500, The figure of 7s. per ton for coal at 
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Sheffield I shall raise to 21s., which, 1 think, will cover 

the cost in any ae of England. We then have as follows: 
Voran installation of 10,000 20-candle Swan lamps : 

Prime cost: £ 








Yor dynamos, &e.... 10,600* 
For distributing plant... aie ws 8,580* 
Vor six 250 horse-power engines and 

boilers, &e., of the most expensive 

pattern in Mr, Cooke’s estimate (as 

per list C). ay oe ae ss 16,700° 
Fixed plant, land, buildings, &e. 10,000« 
Extras (say) se sig aaa 4,618* 

Total 50,798* 
Yearly Cost of Working : 
To work five of the engines, keeping 

one in reserve, we require from 2 lb. 

to 3lb. of coal per horse-power per 

hour and allowing 1500 hours work 

per annum, together with a margin 

for waste, and taking coal at 21s, per £ 

ton, we have for coal (say) ... 2500 
Wages, oil, ke... ea sid _ 1206* 
kepairs to dynamos, plant, machinery, 

&e. as od i an i 3424* 
Management it a Na ia 500* 
Interest on capital (50,798) at 5 per 

cent. ae gs es aed ” 2540" 
Total cost per annum of five 250 horse- 

power engines working the dynamos 

for 1500 hours per annnm ae 10,170 


Now, if the efficiency of the dynamo be taken at 175 
candles, or 8$ 20-candle Swan lamps per horse-power, 
we should then find that the amount of candle power 
which the above expenditure of money (10.170/.) would 
give usis 5 x 250 x 175 = 218,750 candles, or 10,637 20- 
candle Swan lamps for 4.1 hours per diem, or very nearly 
1. per lamp per annum. This is at the rate of .00742d. 
per candle power per hour. 

In this calculation nothing has been added for profit, 
and the expenses of management have been taken at only 
500/. for 10,000 lights for a year. I think this figure is 
probably too low. If, however, it be increased to 15000, 
per annum, and if a profit of 10 per cent. on the gross 
receipts be also added, the price of electricity would then 
become .000d. per candle-power per hour, 

Now assuming that 5 cubic feet of gas per hour gives a 
sixteen candle Tight, we should then (taking gas at 3s. 
per thousand) have asthe price of gas, per candle-power 

5 x 36 
16 x 1000 
given for electricity in the ratio of 11 to 9. 

The above prices are estimates of the cost of bringing 
gas and electricity to the door of the consumer. The cost 
of fittings inside the house would probably be about the 
same. But as against electricity it must be remembered 
that the lamps wear out. The average life of a Swan 
lamp cannot with safety be estimated at more than 1200 
hours, and the present price of each is 5s. Improvements 
in quality and reduction in price of incandescent lamps 
will certainly be made. 

It is not probable that electricity will cause the dis- 
continuance of the use of gas, at all events for avery long 
time, but if once the price of electricity is brought down 
to such figures as I have indicated above there is no doubt 
that it will come largely into use on account of its cleanli- 
ness and the beauty of its light. 

In many of the provisional orders already applied for, 
70s. is suggested as the price to be charged for a current 
of 100,000 volt-amperes flowing for an hour. If this were 
used to light 20-candle Swan lamps of the B1 pattern, 
which require a current of 1.32 ampéresat an E.M.F, of 
46 volts, we should then obtain from such a current a 
light = 100,000 « 20 _ 


= Sa =31,938 candles; but at 70s. this 
46 x 1.32 
would cost .02549d. per candle power per hour. This is 
more than double the price of gas above quoted, and 
about 24 times the rate at which I have calculated that 
electricity may be produced. It has been no doubt 
selected by the undertakers as a safe margin. 
I remain, yours very sincerely, 


per hour = ,01125d., which is higher than the price 








Henry CuNYNGHAME, 
NON-CONDUCTING COVERINGS FOR 
BOILERS. 


To THE Eprror oF ENGINEERING. 

Str,—We have read with the greatest interest your 
article about non-conducting coverings for boilers and 
steam pipes, and regret that we did not hear anything 
about the experiments, as in that case we would have 
asked permission to have had our fossil meal composition 
included in the list. 

Regarding the figures attained by Mr. Bird, we find that 
Messrs. Dade’s composition gives the best result, viz. : 

Temperature of 





Inches thick. Bare Pipe. Covered Pipe. Air. 
1 237 deg F. 117 deg. F. 72 deg. F. 
14 244 yy i She 
2 244 63 5 


< ” ” J ’ 
The only public experiment which has been made in this 
country with our composition took place last April at the 
Naval Exhibition held in the Agricultural Hall, where we 
showed a vertical boiler covered one inch thick with our 
fossil meal composition, and the results, according to The 
Engineer, April 14, 1882, were: 
Bare Iron. Covered Iron. Air. 
240 deg. F. 84 deg. F. 70 deg. F., 
which shows that our covering gave about the same 
* The asterisks indicate that Mr. Cooke’s highest 
figures have been adopted. 











results with lin. thickness as Messrs. Dade and Co’s. 
covering with 14 in. thickness. 

We regret that it has not been possible to regulate the 
temperature of the room in which the experiments were 
carried on, as we notice differences of 18 deg. Fahrenheit, 
which certainly makes the results obtained very pro- 
blematic. 

Our opinion is that the results given by the outside 
temperature are not sufficiently reliable, and that the only 
sure way of testing the efficiency of non-conducting cover- 
ings is to measure the condensed water in an uncovered 
steam pipe, and then to ascertain the amount of conden- 
sation prevented by the different kinds of coverings. 

We should be glad to see a series of reliable experi- 
ments made, and would be ready to bear our share of the 
expenses ; we would, however, suggest that the different 
compositions to be experimented upon should be bought 
by the committee making the experiments, so that the 
manufacturers of the article might not be aware of the 
purpose same was purchased for, 

We are, Sir, your obedient servants, 
A. HAACKE and Co, 

Lime-street Chambers, 21, Lime-street, 

London, Feb. 23, 1883, 





To tHE Epitor or ENGINEERING. 

Srr,—My attention has been directed toa letter from 
Toope’s Asbestos Covering Company which appeared in 
your last issue. Mr. Toope contradicts some of my state- 
ments and generally impugns my conclusions. He gives 
alistof my ‘“‘misstatemnts,” with which I propose to 
deal, 

Cost. Mr. Toope says that the price of his covering as 
tested by me is not 104d. per square foot, and that I had 
no authority for stating so, having never communicated 
with his firm. He also states the cost of covering the 
1000 ft. length as less than 80/. as against over 130/. as 
stated by me. My authority is merely this. I have in 
my possession a copy of an invoice of Toope’s covering 
consiyned direct to a colliery in this county. The invoiced 
price is 10d. per square foot (outside diameter). Now the 
cost per square foot of the other substances is reckoned 
on the mean diameter ; 10d. per square foot (outside dia- 
meter) is equal in this case to 104d. (and a fraction) per 
square foot mean diameter. How the 1000 ft. length is to 
be covered at this rate for less than 80/. I cannot imagine. 
Imay mention that the experiments were made on a 
piece out of the consignment above referred to. 

The prices stated for all the substances are the prices 
as delivered in the North of England. The price in Lon- 
don may be less. Indeed, in the case of Dade’s silicate 
cotton composition, the price’ in the North of England 
is Tl. 10s. per ton, but in London only 6/., and for all I 
know Messrs. Toope’s Londen prices may be less in the 
same proportion. But my experiments were made in 
this county, and my papers on this subject read before 
the Institute of Mining and Mechanical Engineers at 
Newcastle-on-Tyne, and so of course I could only make 
the comparison of prices as in this district. 

Mr. Toope makes some statements about the lengths of 
his covering, and mentions ships which he has supplied 
with it. He may be perfectly correct, I never contradicted 
him on these points. My paper contains no statements 
referring to any such particulars. I am not responsible for 
the whole article that appeared in ENGINEERING, but 
only for the facts and figures contained in my paper. 

Mr. Toope says I am the first to discover that silicate 
cotton is a better non-conductor than hair felt. I am afraid 
I cannot claim the honour of this discovery. According 
to my experiments hair felt occupies (at equal thicknesses 
a position intermediate between the silicate cottons 
(Dade’s and Jones’s), Some experiments made at the 


~~ 


| Paris Exhibition rather bear out the view that silicate 
}cotton is a better non-conductor than hair felt. 


Mr. 
Toope would seem to have a similar opinion, for in his 
latest covering, a sample of which he forwarded to me, he 
has discontinued the use of hair felt, and employed silicate 
cotton in its place 
I am, Sir, yours faithfully, 
W. J. Brrp. 
60, Fawcett-street, Sunderland, February 27, 1883. 





THE LOSS OF THE ‘ AUSTRAL.” 
To THE Epitor oF ENGINEERING. 

Srr,—After the first excitement was over when the 
Austral sank in Sydney Harbour, the inquiry was ‘‘Whose 
fault was it?’ An article in the Sydney Morning Herald 
of the 7th of December, regarding the inquiry being 
held in England, asks: ‘‘ Whether it is the rule or the 
exception to place the complicated machinery and ap- 
pliances of a first-class steamship under the charge of a 
captain, without first seeing that he has superadded a 
thorough general knowledge of the principles of their 
management to his acquaintance with all that lies 
within the narrower province of ordinary seamanship?” 

Now we all know that this has long been a sore 
point on board steamships. A commander may (as 
is often the case) be more than half his life in a sail- 
ing ship before he comes on to a steam vessel; and 
though he may have been studying to understand steam, 
he often gets into a muddle. As a Board of Trade 
examiner told me, ‘‘ I have many masters and mates come 
to pass in steam, lots get the steam into the cylinders 
but I never had one who could get it out.” The inquiry 
into the sinking of the Austral must be a searching one, 
and if all comes out in the evidence, gross negligence on 
some one’s part is almost certain to be the verdict ; at 
any rate, she lies a disgrace to British seamen, and 
a laughing-stock to our commercial enemies all over the 
world. She is looked on as a national commercial calamity 
in Australia. The imperial inquiry will be watched very 
closely by the Australian public and the remedy proposed 
is anxiously waited for. 





Centring all command and authority in one man has 
failed. I know it is the wish of steamship owners that 
the commanders and chief engineers should work together 
smoothly ; do they? Ask the thousands who have to 
put up with an arbitrary captain, “a very nice man 
before the owners when ashore.” Most seagoing captains 
have two tempers, one for shore and quite a different one 
for the sea; the owners always support the captains, and 
in many cases to their loss. If steamship owners would 
pay a little more care to the engineers’ department, they 
would be gainers. Engineers are not paid according to 
their responsibilities. If their position and pay were 
somewhat raised plenty of good men would be forthcoming. 
A commander of a first-class passenger steamer gets 600/. 
to 800/. a year, and a chief engineer 250/. to 300/. a year. 
This is unfair. In America engineers and commanders 
are paid nearly alike, the commander perhaps having 1002 
a year more than the chief engineer. 

3ut if these engineers bind themselves together, some 
day they will make a bold stand and the public will sup- 
port them in their right. The whole management of 
steamships will have to undergo a change, and the sooner 
it is taken in hand the better for the travelling public. 
A chief engineer’s job now-a-days is no sinecure; with 
twenty or thirty engines to look after it requires a deal 
of thought and skill to keep all going right. Then, again 
to drive a ship 3000 miles is well enough, but when it is 
13,000 miles and only a few days for repairs at each end, 
it is a very different thing. I think the other mishaps 
the Austral had on her voyage were due probably to this 
cause. Superintendent engineers should advise their 
owners that they are running great risks by so doing. 

ours, 


Sydney, December, 1882. JUSTICE. 








WIMSHURST’S INDUCTION MACHINE. 
To THE EpiToR oF ENGINEERING. 

Srr,-A few weeks ago you described a new induction 
electric machine invented by Mr. Wimshurst. I have 
constructed one exactly according to the description so 
given, and I find that the sparks can hardly reach a 
distance of $ in. between the electrodes, instead of 44 in. 
If you could let me know where the fault lies you would 
greatly oblige. I need only observe that the axis going 
through the glass plates and being in connexion with the 
four outside metal brushes, is made of metal. 

Perhaps Mr. Wimshurst would be kind enough to ex- 
plain with some more details how he constructs his ma- 
chine, for I find the construction of a Holtz machine far 
cheaper and mure effective. 

I am, Sir, yours respectfully, 
SrzemunD RavpnitTz, 
Vienna, Mariahilfer Str. No. 51, Feb. 24, 1883. 








THE BRUSH SYSTEM OF ELECTRIC 
LIGHTING. 
To THE EpiTor oF ENGINEERING. 

Srr,—With reference to the article which appeared 
in your last week’s issue, respecting the incandescent 
system in use by the Brush Company, it has come to my 
notice that many people are inquiring under what category 
of the numerous incandescent inventions this system falls, 
Hitherto the lamp used by the Brush Company has been 
understood to be the invention of Mr. St. George Lane 
Fox, so well known in connexion with the lighting of the 
Alhambra Court at the Crystal Palace Exhibition of last 
year; but, as this is not specified in your article, it would 
be interesting to your readers to know whether it is the 
lamp which I believe Mr. Brush has just patented. 

I am, Sir, your obedient servant, 

February 28th, 1883. R. C. 

[We shall shortly illustrate and describe the new form 
of incandescence lamps now made by the Brush Company, 
which involves several important modifications in design 
and manufaeture.—Ep. E.] 





“THEOLOGY AND ENGINEERING.”—In our number of the 
9th ult. (vide page 129 ante) we published a letter under the 
above title, calling attention to the extraordinary‘conditions 
which had been laid down in the official memorandum 
issued concemming the appointment of a professor of 
physics at the Cooper’s Hill College. We are glad to 
find that the matter has been taken up in the House of 
Commons by Mr. Bernard Samuelson, who on the evening 
of yesterday week, the 22nd ult., asked the Under- 
Secretary of State for India, whether he was aware that, 
by a memorandum of the Indian Engineering College at 
Cooper’s Hill, the professor of physics was required to be 
a Protestant, and was required ‘‘to attend mornin 
chapel and Sunday service with reasonable regularity ; 
whether it was true that while these conditions were 
attached to the appointment no mention was made of the 
fact ina recent advertisement announcing the vacancy 
of the professorship; whether similar conditions were 
attached to the appointment of other professors in the 
college; and whether they had been brought under the 
notice of the Secretary of State, and had not been 
disallowed by him. In reply Mr. Cross stated that he 
was sorry to say that the facts of the case were correctly 
represented by Mr. Samuelson. The memorandum in 
question had been brought to the notice of the Secretary 
of State before any appointment had been sanctioned, 
and an advertisement was at once issued from the India 
Office inviting further applications for the post up to the 
31st of March, and stating that “‘the appointment will 
not be subject to any requirements in respect of religious 
tenets or observances.” No conditions as to religious 
requirements, Mr. Cross added, had been required of any 
of the professors in the college. This answer is entirely 
satisfactory, and Mr. Samuelson deserves the thanks of 
the profession, and of scientific men generally, for having 
ventilated the subject. 
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SWING BRIDGE, NIEDERBAUM DOCK, HAMBURG; DETAILS OF TURNING GEAR. 


(For Description, see Page 200). 
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ARRANGEMENT OF TURNING GEAR. 
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DUTIES ON COAL. 
Tue early manufacturers of this country were not 
slow to recognise the great advantages of cheap fuel. 
As long ago as the year 1305 we find that the 
brewers, dyers, soapboilers, &c., of the city of 
London were beginning to use seacoal, and that 
Parliament petitioned the king, Edward I., to pro- 
hibit the use of coal, on the ground of its being an 
intolerable nuisance. This was accordingly done, 
and heavy penalties were imposed upon its employ- 
ment, the punishment for a second offence being 
the pulling down of the furnaces. But, in spite of 
this proclamation, the use of coal continued and 
increased. Probably the penalties were never 
enforced, as the citizens of London were exceed- 
ingly jealous of interference, and were too powerful 
to be coerced in any matter that was not of national 
importance. Possibly, also, the king’s ministers 
foresaw a new object for taxation, and one upon 
which duties could be levied without an outcry 
from vested interests. At any rate, we find that 
in the year 1379 Richard II. laid a tax, for the 
defence of Scarborough against the French, of 
sixpence per chaldron, each quarter of a year, on ships 
laden with coals going from Newcastle to London ; 
and in 1421 an Act was passed for the better collec- 
tion of the king’s custom of 2d. per chaldron, on 
all Newcastle coal sold to persons not enfranchised 
of that port. It appears that it had been usual to 
convey the coal from the shore to the ships in keels, 
or lighters, that contained exactly 20 chaldrons, and 
were rated for the purposes of taxation at that 
amount, but that the canny north countrymen had 
commenced to use keels of 22 to 23 chaldrons capa- 
city, and thus to defraud His Majesty out of 4d. 
or 6d. per trip, therefore it was enacted that all the 
keels should be measured by commissioners and 
marked. The duty appears to have remained at 
this figure of 2d. per chaldron until the time of 
Queen Elizabeth, when it having got considerably 
into arrear, it was raised to a shilling, and the 
arrears were wiped off. It remained at this amount 
until the year 1831, when it was finally abolished. 

Not only was the royal custom on Newcastle 
coal raised from 2d. to ls. by Elizabeth, but an 
export duty of 5s. per chaldron was levied in 
addition, and this was raised by James I. to 8s. 4d., 
and to 10s. if exported in foreign bottoms. 
Charles I. created a new corporation of Free 
Host-men for the selling of all coals exported 
out of the River Tyne at a custom of Ills. 4d. 
per chaldron, and 12s. from all strangers for 
coal to be transported over sea. From _ the 
accession of William III. to the year 1850, an 
interval of 162 years, there were thirty-three Acts 
of Parliament relating to the taxation of coal. 
During a considerable proportion of that time Eng- 
land was engaged in Continental wars, and taxes 
were laid upon every luxury and every necessity to 
furnish money for our own armies, and those of our 
allies. It is not strange therefore that the export 
duty on coal should have been heavy, for not only 
was the exchequer apparently benefitted, but the 
foreigner was impoverished. A curious evidence of 
our friendly relations with Portugal is shown in the 
enactment, dated 1758, that culm might be ex- 
ported to Lisbon at a reduced duty of 1s. per chal- 
dron for 15 years, for the purpose of calcining lime 
for the rebuilding of the city after its destruction 
by the earthquake. 

Export duties grew steadily heavier upon coal 
until 1825, when they stood at 5s. 9d. per ton in 
British ships to any place except the colonies, and at 
10s. in foreign ships. In 1842 these were reduced to 
2s. and 4s. respectively, and in 1850 the export 
duty was finally abolished. 

If the taxes on coal had been confined to the 





king’s custom and the export duty, probably 
neither coalowners nor manufacturers would have 
felt them severely. But in addition to this, inland or 
coastwise duties were levied from time to time. 
Charles II. imposed a duty of 1s. per chaldron on 
all coal vended coastwise, and this he subsequently 
increased for coal delivered into London, to aid in 
rebuilding the churches destroyed by the great fire. 
During the reign of William III. a general duty on 
coals at the pit was projected, but found impracti- 
cable and abandoned, and in its place a duty was 
imposed on all coals water-borne coastwise of 5s. 
per chaldron, which lasted until 1709, when it was 
reduced to 3s. By an Act of Anne, dated 1716, a 
special and additional duty of 3s. was levied upon 
all coal brought coastwise into London for the pur- 
pose of building fifty new churches. This was 
originally intended to be maintained for eight 
years, but the cost of the churches proved greater 
than had been anticipated, and in addition to the 
building fund large sums were required for the 
houses and the maintenance of the clergy, and con- 
sequently in 1718 it was enacted that the tax should 
be continued until 1751, and in 1719 it was made 
perpetual. In 1727 the duties were charged with a 
debt of 370,0001. to make good the supply granted to 
the Government for the service of the year. In 
1749 the Bank of England advanced the sum of 
1,750,000/. in order to redeem all former annuities 
and encumbrances on this duty, which was accord- 
ingly redeemed, and the surplus, after paying off 
the said encumbrances, was granted as a supply to 
the Government. The duty was, by the Act, 
charged with an annuity of 70,0001. for ever, being 
at the rate of 4 per cent., to the Bank, subject to 
redemption by Parliament. The surplus was re- 
served for the disposition of Parliament, and on the 
repayment of the principal, the annuity was to be 
wholly redeemed. In 1750 the interest was re- 
duced to 33 per cent., and in 1757 to 3 per cent. 

In 1782 a national impost of 5 per cent. on all 
former duties on coal was imposed, making in 
London 8s. 44d. per chaldron; and in 1787 an 
additional 5 per cent. was imposed on all former 
duties. The various duties were subsequently con- 
solidated at 8s. 10d. for London and 5s. 6d. for the 
places as shown by the following statement. 





London. Outports. 
Per Per Per Per 
chald. ton chald. ton 
sd « ¢. s. d s. d. 
1709 By 8Anne,e. 4 3 0 2 0 30 20 
a. 8 . » 8 ae ke 20 14 
me. 2 «208 8&6 3 °¢ 
1779 ,, 19 Geo. ILI. 
c. 25. 5 percent. 0 43% 0 34 03 O02 
1782 ,, 22 Geo. III. 
c. 66.5 percent. 0 41 0 34 0 3 0 2 
8 9133 6113 56 38 
1787 By 27 George ITI. 
c. 13, addition to 
make fraction an 
integer 03; 0 03 
Duties by consolidation 
Act 7 0 56 38 


The permanent duties remained at these figures 
until 1798, when there was a slight increase, which 
lasted until 1824. In the interval, however, 
several war duties were levies, amounting some- 
times to 2s. 6d. per ton. In 1824 a reduction of 
3s. Gd. per ton was made, and this reduction was 
increased by successive Acts, until the year 1831, 
when coast duties on coals, culm, and cinders were 
finally repealed. 

Thus we have seen that the coal industry in the 
past has been very severely burdened by taxation, 
first by the king’s custom, next by the export 
duties, and then by coastwise duties. But however 
much it suffered, it only endured the common lot. 
When every window that admitted light to a house, 
and every hearthstone upon which a fire was burnt 
were subject to a tax, it could not be expected that 
an embarrassed government would allow such an 
important article of commerce as coal to escape free. 
The coalowners, however, shared in the general 
ease of the long peace that followed the battle of 
Waterloo, and the last of the demands made upon 
them by Government was abolished more than 
thirty years ago. But although released from con- 
tributions to the State, they were by no means free 
of all taxation. All coal sent from the Tyne to 
London has to pay duties at both ends of its jour- 
ney. First, the Tyne Commissioners collect the 
sum of 1}d. per ton for the improvement of the 
navigation of the river, and, secondly, the City 





of London levies 13d. per ton upon all coal entering 
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the port. The earliest tax, one of 4d. per ton, 
was charged by the Corporation under a prescrip- 
tive title as measurers of all coal, and was called 
‘*Metage.” This duty was raised by an Act of 
James I. to 8d. per ton, at which it remained until 
the year 1694. In the meantime Charles IT. had 
shut up the Royal Exchequer, and had appro- 
priated the funds deposited in it by the London 
merchants. Among other sums was a trust fund 
held by the City of London on behalf of orphans of 
intestate freemen, and as neither Charles, nor his 
successor, could repay the money, an Act was 
passed in the time of William and Mary whereby 
an additional charge of 4d. a ton was levied upon 
all coal in perpetuity, and 6d. a ton for fifty years, 
to constitute a fund for the payment of the debt 
created by the illegal proceedings of the ‘‘ Merry 
Monarch.”’ In 1748 the sixpenny tax was ordered 
to be continued for a further term of thirty-five 
years, and in 1768 it first became the practice to 
charge the Orphan’s Fund with sums for specific 
improvements in the City. In 1807 an additional 
duty of 1d. per ton was levied for the establish- 
ment of a coal market, and the tax was fixed at 
orphan’s duty—10d., metage 4d., and market duty 
1d., or 1s. 3d. in all, at which point it remained 
until 1831, when it was reduced to 1s. 1d. per ton. 
In June, 1834, the Orphan’s Fund was finally paid 
off, and the produce of the coal duties was avail- 
able for the market, and the improvement of 
London. It was applied, among other things, 
to enlarging the site of the Royal Exchange, the 
formation of a street from Coventry-street to Long 
Acre, to building a new coal market, to a new line 
of streets from King William-street to St. Paul’s, 
and to the formation of the Covent Garden ap- 
proaches. The total amount of money expended 
out of the coal duties for public works between 1760 
and the end of 1860 was— 

£ ad, 
1,200,821 13 14 
1,362,500 0 0 
1,818,221 18 14 


Within the City of London ... 
Wathout be Re ss 
Of a mixed character ... 


Total ... 4,381,543 11 3 
In 1861 ninepence per ton of the duty was 
devoted to the ‘*Thames Embankment and Metro- 


politan Improvement Fund,” and the net proceeds 
of the duty of fourpence per ton to the repayment of 
interest and principal of certain debts raised for 
making Cannon-street, and for effecting other im- 


provements in the City. In 1863 the proceeds of 
the fourpenny duty were transferred to the Holborn- 
hill improvements, and in 1868 it was enacted that 
the coal dues should be continued until 1889. 

And now the coal owners of the north are asking 
themselves what will happen in 1889. Time after 
time it has been decreed that certain duties on 
coal should last so long and no longer, and yet at 
the end of the period they have been prolonged for 
another term 6f years, or declared to be perpetual. 
No doubt the improvement of the metropolis is a 
most important work, and one that could hardly have 
been carried out by the ordinary methods of taxation, 
but it is questionable whether better means might 
not be found of effecting it than levying a tax of 
1s. 1d. upon an article that is only worth 4s. 6d. to 
4s, 9d. at the pit’s mouth, and the production of 
which givesemployment to nearly half-a-millionmen. 
If the evil was confined to checking the output of 
coal the average Londoner, watching the yearly 
improvements effected by the Board of Works, 
would probably consider that the end fairly justi- 
fied the means. 

But not only is the coal owner affected, but 
the whole manufacturing industry of London 
is handicapped by the duties. Heavy freights, 
high rents, and the enhanced price of labour 
are difficulties that must beset all manufacturing 
enterprise in the metropolis, and go far to counter- 
balance the advantage of a central position. The 
enormous pauperism of the East End testifies 
that the demand for labour is crippled, and no 
doubt the price of coal is one of the elements of 
the distress that has hung so heavily over many 
Thames-side industries for years. It would be 
difficult to name any other article whose taxation 
would strike so keen a blow at our manufacturers 
as that of coal. We pride ourselves on England 
being the workshop of the world, and when the 
reason of her supremacy is asked, our cheap and 
abundant supplies of fuel are pointed to as the chief 
material cause. It is the manufacturers, using the 
word in its widest sense, that have converted the 
country from a pastoral and agricultural land to one 
filled with workshops and furnaces ; it was the 


manufacturers that found the money for the Con- 
tinental wars of William III. and the Georges, 
| with an ease and alacrity that were the amazement 
‘not only of foreigners, but also of our own states- 
| men; and to-day the whole fabric of English society 
rests upon a manufacturing basis. And now when 
the days of our uncontested superiority are gone, 
and when we have to fight for our place in the 
markets of the world against goods made in foreign 
workshops by English machinery, directed by Eng- 
lish managers and foremen, every manufacturer 
situated within twenty miles of the General Post- 
Office is specially mulcted, over and above the mer- 
chant, the trader, the shipowner, or the professional 
man, for the improvement of the metropolis. This 
must continue until 1889, and the question is whe- 
ther the tax shall then be renewed. Unless a firm 
stand and persistent outcry be raised against Jt, 
there is every possibility that it will, and it is 
necessary that an organised agitation of those that 
are interested should be set on foot. 

The capital does not seem to be favourable for the 
growth of concerted action, either social or com- 
mercial. When cotton goods entering India were 
subject toa duty of five per cent., about equal to the 
thirteen-penny duty on coal delivered in London, 
the Lancashire manufacturers made the life of the 
Secretary of State for India a burden to him by 
petitions, memorials, and deputations, until the im- 
post was abolished, and now we find the opposition 
to the coal duties concreting itself, not in London, 
but in Newcastle. Mr. Theo. Wood Bunning, 
Secretary to the Northumberland and Durham 
Coal Trades, has just issued a most interesting 
and valuable pamphlet, in which he gives the 
history of all duties affecting coals, especially 
those levied in the cities of Newcastle and Lon- 
don.* At the conclusion of the historical portion, 
from which we have already made consider- 
able extracts for the benefit of our readers, he 
attempts to show, as far as can be done from the 
materials that are accessible, the exact financial 
position of affairs with respect to these dues at the 
present time ; that is to say, how much money has 
been borrowed, how much repaid, and how much is 
outstanding. Unfortunately, the accounts of the 
Corporation and the Metropolitan Board of Works 
are not published in a very clear form, and although 
Mr. Bunning has had the assistance of a firm of 
accountants, he cannot be quite certain as regards 
his deductions, because it has been necessary to 
start with certain assumptions. 

It appears that the 4d. duty is not specifically 
mortgaged by Act of Parliament, but that the Cor- 
poration has borrowed money for improvements by 
pledging it in the first instance, and, failing it, their 
other revenues would become liable. The amount for 
which this duty already stands committed will not 
be cleared off until the year 1901, unless it should 
happen that the Corporation has land for sale to 
the value of 760,000/. There is no mention, how- 
ever, of such land in the accounts. The state of the 
ninepenny duty is more reassuring. The improve- 
ments charged against it, up to the end of 1881, 
amount to 5,387,3231. 18s. 9d., of which 3,263, 1001. 
have been paid off from the duties, 410,250/. from 
another source, and the value of the surplus land 
amounts to 1,692,429]. 15s., which if converted 
into money would leave orly 21,5431. 5s. 1d. to be 
paid out of the duty. As the annual value of the duty 
is 290,000/. and the land in Northumberland-avenue 
is being taken up rapidly, it would seem that the 
Board will be in receipt of a handsome unmortgaged 
income from the coal dues before their appointed 
expiration in 1889. Thus it appears that, of the 
two bodies interested in the fruits of the duties, 
one has pledged them thirteen years beyond the 
appointed time, and the other is on the point of 
enjoying them as income free of the exactions of its 
creditors. If the two be merged together, both 
as regards assets and liabilities, they would show a 
balance to the good, and, as it is highly probable 
that the whole of London will be placed under one 
governing body long before 1889, the manufacturers 
should insist that the fund be considered asa whole, 
and that the unauthorised action of the Corporation 
| in mortgaging its proceeds for a greater number of 
years than their authority extended to should not 
be allowed to perpetuate a grievance and a scandal 
that has hitherto been borne with surprising 
patience. 





* An Account of the Duties on Coal and the London 
Coal and Wine Duties, by Theo. Wood Bunning, Secre- 
tary to the Northumberland and Durham Coal Trades, 
Newcastle-upon-Tyne: Andrew Reid, 1883, 








ELECTRIO LIGHTING. 

THE promised memorandum of the Board of 
Trade, to serve as a guide in the framing of pro- 
visional orders or licenses for electric lighting 
projects, has appeared, and is an embodiment of the 
views already expressed by the Board, and to 
which we referred in our last issue. In the interest 
of promoters it is to be regretted that this memo- 
randum did not appear six months ago ; had it done 
so the list of orders would have undoubtedly been 
shorter, and a great deal of labour and delay would 
have been spared the promoters of the more serious 
schemes. Probably the Board of Trade did not 
feel qualified to issue this memorandum till it had 
acquired the information contained in the clauses 
of the various provisional orders and licenses, and 
had learned the views held by the advisers of the 
ditferent towns and parishes interested. The model 
clauses, now issued, refer to six of the principal 
points that have to be considered in preparing any 
scheme for public lighting, together with some of 
the auxiliary considerations growing out of the 
main questions. The first point refers to the area 
to be selected by the undertakers. It is evident 
that this area should be so selected that it may 
afford a fair chance to the undertakers both for 
developing their schemes and realising a profit on 
their investments, and it is very wisely suggested 
that while in the commencement a limited area 
should be allotted to the undertakers, they should 
have also prospective rights over a second area, to 
be exercised after a reasonable delay, or else re- 
signed. As regards capital it is proposed that in 
order that the good faith and financial ability of the 
undertaking company should be practically demon- 
strated, that the company should be required within 
six months from the date of obtaining the order to 
set apart by special resolution the capital required to 
carry out the work, as well as immediately deposit 
at least half the money necessary for works to be exe- 
cuted in specified streets within two years after com- 
mencing. Inthe same way fresh deposits would be 
required for subsequent extensions, all securities 
being approved by the Board of Trade. 

As for the mode of supply, the memorandum pro- 
poses that a system of parallel circuits should be 
adopted, and that at first no other system should 
be demanded, either by local authorities or private 
consumers. It may here be mentioned that the 
whole of the model rules appear to apply specially 
to incandescence lighting, it being stated ‘that if 
it is desired to supply at high tension for are light- 
ing or other purposes, this may be done under 
special regulations.” Subject to a period of six 
months immediately after commencing to work, the 
supply of current must be continuous, except where 
it is otherwise arranged between the undertaker and 
the authorities. This is a very essential stipulation, 
though one that is likely to tell somewhat hardly 
on the undertakers, who would naturally be sub- 
jected to serious fines for failing to fulfil their part 
of the contract. On the question of price to be 
charged to consumers, and limit of profits, the 
Board of Trade is somewhat reserved, and naturally 
so, for the first especially is full of difficulties. No 
satisfactory mode of measuring the quantity of 
energy used by the consumer at present exists, a 
charge for a maximum supply would probably be 
objected to by the public, and a charge for an 
average consumption would probably result in loss 
to the company. Time and experience will un- 
doubtedly bring measuring instruments, as well as 
data on which fair charges can be based, and in the 
mean time companies and consumers will probably 
be compelled to accommodate each other. The 
question of discussing the limitation of profits to 
the companies is, we think, a little premature. 

In order to popularise certain leading ideas, by 
comparing them with others,'familiar to the public, 
the Board of. Works lay down certain definitions : 
‘*The ‘parallel’ system, that is to say, a system 
under which electricity used by each consumer is 
drawn off from a double series of mains (in this 
Order referred to as the positive and negative mains) 
in connexion respectively with the positive and nega- 
tive poles of theimmediatesource of supply, by means 
of service lines forming a series of parallel circuits.” 
The term ‘‘standard pressure” is defined by the 
following sentence: ‘‘The potential at correspond- 
ing points of the positive and negative distributing 
mains shall differ at each point by a constant dif- 
ference (in this order termed ‘the standard 
pressure.’)” This standard pressure is to be allowed 
to range between the limits of 30 volts and 200 
volts for continuous currents, and 50 yolts and 100 








IIIA IEACER ISON IE SRI 8 oe, 








Marcu 2, 1883.] 





ENGINEERING. 





205 








volts for alternating currents. Probably the lowest 


limit contemplates the introduction of an incan- 
descence lamp not yet in the market, adapted for a 
very low electromotive force, with regard to the 
higher limit, although it is a reasonable maximum 
for currents flowing through wires within houses or 
otherwise exposed, it appears liable to hamper 
supply companies as regards the utilisation of their 
main conductors. It is also probably with an idea 
of some alternating current machine not yet de- 
signed, that it is provided that ‘‘the number of 
wlternations per minute of alternating currents 
shall not during the hours of supply be less than 
600, or such other number as may from time to 
time to be fixed by the undertaker and sanctioned 
by the local authority.” Although this sentence 
bears a very elastic interpretation, the idea seems 
to be that the speed of alternations shall be at 
least such as to secure a continuous and not an in- 
termittent light, which would be produced if the 
number of extinctions and re-illuminations, in the 
case of an are lamp, were not sufficient to maintain 
the effect of a permanent light to the eye. 

The following is a brief synopsis of the Board of 
Trade propositions for regulating the condition of 
supply to a consumer. ‘The undertaker shall be 
compelled on demand to furnish a current to any 
premises situated within 25 yards of the conductor, 
the proprietor or occupier of such premises paying 
the cost of all service wires on his premises, and 
for any distance beyond 30 ft. from the mains. 
The would-be consumer must state to the under- 
taker the maximum current he requires, and 
must contract for a period of two years to 
receive the supply, giving security for payment 
if required, and binding himself to pay for the 
supply at least 20 per cent. per annum of the 
charge incurred by the company in laying lines, &c., 
for furnishing him with the current. The under- 
takers shall be bound to furnish a current ‘‘ not 
exceeding what may be reasonably anticipated as 
the maximum consumption on his premises,” and 
they have also on receipt of a month’s notice, to 
increase or diminish such maximum, upon the con- 
sumer paying the expenses attendant on the 
alteration. It is of course absolutely necessary 
that the undertakers should have every possible 
protection afforded to them, but the necessity of 
entering upon a costly experiment for a period of 
two years, dependent also on the giving security for 
charges to be incurred, will decide many, otherwise 
anxious to adopt electric lighting, not to abandon gas. 

The prices to be charged by the undertakers to 
the consumer—unless special agreements are made 
—shall be based either on the quantity of energy 
contained in such supply, or the actual quantity of 
electricity supplied, or the number of hours during 
which the supply is used, and the maximum cur- 
rent with which the consumer has agreed to be 
supplied. Either of these modes is attended by 
many difliculties; the last-named appears the 
simplest, though probably not the least expensive to 
the consumer, who would nevertheless be under the 
disadvantage of paying for the full amount of current 
though he might have only one light burning. This 
point leads to the Board of Trade remarks upon 
meters, which are wisely confined to generalities, as 
the ‘‘certified meter” which is to receive official 
approval has not probably been constructed. Such 
a meter is to record the energy contained in any 
supply of electricity to a consumer, or the quantity 
of electricity supplied, or the duration of supply, 
these amounts being defined as the ‘‘ value of 
supply.” 

The regulations as to safety appliances appearto be 
well considered and complete so far as present ex- 
perience goes. They refer to the proper insulation 
and enclosure of conductors; the limit of current 
allowed to tlow through a given section of wire; the 
means of shutting off the current outside each 
building supplied ; the introduction of safety fuses 
in each service line, which shall cut off the supply 
when it is double (or less) that of the normal ; the 
limiting to a minimum distance of 3 in. the 
space between the terminals of the service wires, 
where they enter the premises of a consumer ; the 
stipulation that when the maximum current sup- 
plied to a consumer exceeds 50 amptres, it shall be 
divided by supplying a second circuit. When 
main conductors are used for charging storage 
batteries, and are connected with distributing 
mains for supplying a lighting current direct, 
and when the conductor is being used for the 
former purpose with a higher electromotive force 
than 200 volts, approved means shall be provided 











by which the distributing mains shall be kept dis- 
connected from the batteries during the period of 
charging. The maximum limit of electromotive 
force allowed for charging batteries is not to exceed 
4000 volts. 

The ‘‘ unit” recommended by the Board of Trade 
is defined as meaning ‘‘ that energy contained in a 
current of 1000 amperes flowing under an elec- 
tromotive force of one volt during one hour.” This 
appears to be a very useful and practical unit ; it re- 
presents a net mechanical energy of about 1.34 horse- 
power, suflicient to maintain some 16 Swan lamps 
of 20 candles. How this unit is to be recorded is, 
as we have pointed out, attended with considerable 
difficulty. If the mode of charging by unit is 
adopted the supply company will have a certain rate 
per unit per quarter up to 100, and another rate above 
that amount. If, however, the consumer is charged 
for the ‘actual quantity of electricity” supplied to 
him, the amount shall be taken as the ‘‘ product of 
the actual quantity of electricity supplied to him 
and the standard pressure at the point of junction 
of the main and the service wires by which he is 
supplied.” Such a mode would appear unfair to 
the consumer, who ought to pay only for the volt- 
amperes actually delivered; but if the standard 
pressure at the point of junction be assumed the same 
as that existing at the end of the conductors in a 
central station, it is probable that the value deduced 
would be in excess of the truth, since no account 
would be taken of any losses that may occur in the 
conductor from the point of testing to the junction 
with the service line. 

We have spoken throughout of these model 
clauses as emanating from the Board of Trade, but 
it is only fair to point out that they are based to a 
great extent upon the clauses for provisional orders 
prepared by Mr. Moulton, and so generally adopted. 
Modified as they are in many important points, and 
framed with a view to protecting the interests of 
the public as well as those of contracting com- 
panies, most of the preliminary difficulties attend- 
ing a practical application of last year’s Electric 
Lighting Act have been removed, and the changes 
that remain to be made—probably numerous and 
important—will come gradually as the occasion 
arises. The Board of Trade certainly appears 
anxious to spare no pains to facilitate legitimate 
enterprise in this direction. 





ELECTRICAL DISTRIBUTION. 

THE Electric Lighting Act expressly provides 
that the ‘‘ undertakers” shall not prescribe to 
householders and others, to whom they supply 
|current, the use of any particular kind or form of 
lamp. Nominally, every one will be free to select 
his own fittings, and to use either Swan, Edison, 
| Lane-Fox, or any other kind of lamp he pleases. 
But, although the undertakers may not insist upon 
ithe use of their own lamps, they may determine, 
| within limits, the potential at which the mains 
| shall be maintained, and thus they have it in their 
power to favour one class of lamp at the expense 
!ot another. In the experiments of the Committee 
j= the Paris Exhibition the difference of potential 
| 





at the terminals of incandescence lamps varied from 
48 to 91 volts, according to the resistances of the 
filaments, there being from each maker’s lamp a 
particular point at which its incandescence is 
thoroughly luminous, and yet not dangerously 
intense. A divergence of ten per cent. above or 
below this standard is injurious to the life of 
the lamp, or greatly reduces its lighting power ; 
and we may be sure that it will not be the object 
of an undertaker who favours the sale of high 
resistance lamps, to provide current of low potential 
or vice versd, and that if a system of town lighting 
were now established the householder’s freedom of 
selection would be practically confined to Hobson’s 
choice. 

But there are other points to be considered in a 
system of distribution of greater importance than 
the prospects of rival filaments. The possibility of 
practically effecting arc and incandescence lighting 
from one source, and of combining with these 
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complicated when there is a possibility of a dif- 
ferent electric potential ruling in the different 
districts of a town. As matters now stand there 
is a prospect that a lamp which burnt well in the 
City, would be dull red if transferred to Hamp- 





electric heating and motive power, becomes greatly | 


vary 50 per cent. on opposite sides of Temple Bar. 
Under whatever conditions the early installations 
are made, it is certain that there will be a steady 
movement in favour of supplying currents of high 
potential, and that lamp makers will be stimulated 
to furnish an article that will permit of this. The 
first cost, and consequently also the annual charges, 
on generators, leads, and troughs are in an inverse 
ratio to the potential at which the current is de- 
livered to the consumer, and consequently, as 
interest and depreciation figure so heavily in all 
electric lighting estimates, it is of importance that 
means should be devised whereby such an important 
factor of economy may be utilised. 

In are lighting and the transmission of power 
the advantages of high tension currents were 
quickly perceived. The Brush machines upon their 
introduction to this country, came rapidly to the 
front, because they would maintain many lamps 
upon one widely extended circuit, while other 
apparatus required a separate conductor for each 
light, or at best for each group of four or six. 
Schemes for electrically conveying the wasted force 
of waterfalls and tides to a long distance work out 
to an astounding cost if currents of normal potential 
be employed, as was pointed out by Professor 
Ayrton at the Sheffield meeting of the British 
Association, and more recently by M. Marcel 
Deprez. 

The employment of high tension currents for are 
lighting is an easy matter, but with a system of in- 
candescence lighting, in which the lamps are 
arranged in parallel arc, such currents have hitherto 
been inadmissible. Various plans were propounded 
before the committee that sat to consider the 
Electric Lighting Bill for the transformation of 
currents from a high to a low potential by the aid 
of secondary batteries, but these batteries have not 
as yet attained a commercial existence in this 
country. In New York, however, we hear Mr. 
Brush has elaborated a scheme of this kind, and 
that he proposes to employ the generators, that at 
night are used in the illumination of the streets, 
during the daytime to charge batteries placed in 
private houses. Full details of the apparatus 
he employs will be found on pages 178 and 198 ante. 

The latest invention for the distribution of 
electric energy is by Messrs. Gaulard and Gibbs, 
and forms part of the Exhibition at the West- 
minster Aquarium. It has a two-fold object ; 
firstly it aims at rendering it practicable for under- 
takers to supply current at the most economical 
potential permitted by the terms of their provi- 
sional orders ; and, secondly, it is intended to make 
the user independent of the producer, and to enable 
him to apply the current he receives to any purpose 
he may please, such as are lighting, incandescence 
lighting, the generation of power, or of heat. 
According to this invention the current in the main 
conductors, which proceed from the central station, 
isemployed solely for the generation of other or 
secondary currents at each spot at which they may 
be required. Thus, if there were five hundred 
consumers in connexion with one station, each 
would have his own separate generator, actuated or 
energised by the main current, dnd he would have 
it in his power to generate currents at a potential of 
45, 60, 91, or other number of volts as he chose. The 
main current would act merely as a carrier of 
power, taking the energy of the steam engine, and 
distributing it in small quantities all over the town, 
each subscriber absorbing any amount he required, 
up to the maximum capacity of his generator. 

The secondary generator of Messrs. Gaulard and 
Gibbs is based upon the same principle as the 
Rhumkorff coil. Im magneto machines producing 
| alternating currents a coil of insulated copper wire, 
| with or without an iron core, is rapidly carried 
through a number of magnetic fields, in such a way 
that each end is exposed to quick alternations of 
north and south polarity ; in a Rhumkorff coil there 
is, of course, no mechanical motion, but, in place 
of it, a magnetic or polar motion is induced within 
the coil by the alternate making and breaking of the 
primary current which flows round an iron core, 
each end of which becomes alternately polar and 
neutral. If, in place of a broken or pulsating 
current, an alternating current be employed in the 
| primary circuit, the analogy to a magneto-electric 
| generator becomes perfect, and magnetic fields of 
alternate polarity are induced within the coil in 
lrapid succession. This magnetic or polar motion 
|induces, in the convolutions of the coil, currents 








stead, and quite black in Hanover-square, and that | whose electromotive force depends upon the number 
the power to be obtained from a motor would! of turns and on the intensity of the magnetic field 
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and whose quantity, or, to use the new nomencla- | 
ture, intensity, varies with the resistances of the | 
circuit of which they form a part. If the secondary 
coil be made in several parts, each with independent 
terminals, these parts may be variously combined | 
either in parallel are, or compound parallel are, or | 
series, according to the conditions under which the 
second, or locally generated current, is to be 
employed, and thus it is possible to generate by | 
means of one secondary generator, currents of high | 
or low potential. This in itself is not entirely new, | 
for in 1877 M. Jablochkoff patented the combined | 
use of a generator, induction coils, and lamps. The 
coils were placed in the main circuit, the current of 
which was interrupted by a make and break, and 
the lamps were situated in series in each of the 


posed of six insulated copper wires, each half a 
millimetre in diameter. These bobbins constitute 


| the secondary circuit of the coil, and have each 


two spring terminals, Fig. 1, which rest upon a 
vertical commutator. This consists of a_poly- 
gonal piece of non-conducting material, capable of 
being turned about its vertical axis by a handle 
shown at the top of the apparatus, and having con- 
ducting metal strips let into its surface. In one 
angular position the positive end of one bobbin is 
connected to the negative end of the next and so 
on ; in another position all the positive ends are 
connected together and all the negative ends are 
likewise connected, while in a third position the 
bobbins are grouped in twoseries of two each, The 
upper and lower ends of the secondary conductor 
































secondary circuits. What measure of success he 
attained we do not know, but we believe that the 
system was actually tried in this country. M. de 
Meritens and also Mr. Bright has provisionally 
protected similar schemes, but neither seemed to 
think them worth prosecuting. 

Above we give three engravings in illustration 
of this system of distribution. Fig. 1 is a per- 
spective view of the apparatus now on exhi- 
bition at the Aquarium, Fig. 2 is a diagrammatic 
longitudinal section of one of the coils, and Fig. 3 
a diagram of an installation consisting of one central 
primary generator and eleven secondary generators. 
Referring to Fig. 1, it will be seen that the apparatus 
consists of four vertical compound bobbins, and as 
these are identical in their construction the descrip- 
tion of one will serve forall. A core of soft iron 
fits easily within a wooden or paper tube, upon 
which is wound an insulated copper conductor in 
three layers of spirals, as in an ordinary solenoid. 
The diameter of this conductor is three millimetres. 
Over the cylinder thus formed there are placed four 
bobbins, each wound with an insulated strand com- | 











ot each vertical set of four bobbins are connected 
to the terminals on the upper board, and by means 
of short pieces of wire these terminals can be 
coupled together so as to group the columns in 
series, or in parallel arc, or in two sets of two 
each. The drawing shows that the cores can be 
raised from the interior of the primary coils, by 
racks and pinions, and in this way another means 
of varying the secondary current is obtained, as the 
polar field may be partly transferred to a region 
where it has little or no inductive effect upon the 
coils. The main or actuating current enters the 
apparatus at the left-hand terminal on the bottom 
board, and leaves by a similar terminal on the right 
side, after traversing the primary circuits of the 
four columns. By means of the central handle the 
primary coils can be successively cut out of circuit, 
and the current sent along a by-pass conductor. 
The value of this invention will, of course, de- 
pend upon its economic efficiency. Its inventors 
claim that it gives very high results, but they do 
not appear to have the records of any trials made 
under exact conditions, At the Aquarium they 





labour under considerable disadvantages, as they 
derive their current from one circuit on a Siemens’ 
W,, alternate current machine, the other circuits 
of which are feeding lamps in the building. Added 
to this the current is too great for the capacity of 
their instrument, and an are lamp has to be placed 
in the main circuit to modify its intensity. Now it 
is well known that each of the four circuits of such 
a machine will in ordinary practice feed 55 Swan 
lamps, therefore, subtracting eight lamps as the 
equivalent of the are, it should in this case feed 49, 
It is actually feeding 26, but it is evident that it 
would maintain a larger number, how much larger 
we do not know, but of course it is impossible but 
that there should be a loss in the secondary gene- 
ration. This loss must represent an increased ex- 
penditure of coal, and it would not be difficult to 
determine its minimum value for a given hypo- 
thetical installation. Against this must be placed 
the saving of first cost and annual charges to the 
undertakers, that is, if they do not provide the 
secondary generators. We do not know at what 
price it is proposed to supply these, but it is certain 
that their aggregate value in an installation of 
20,000 lamps, distributed among 1000 houses, 
would form a formidable item to be placed against 
the saving at the central station. But Messrs. 
Gaulard and Gibbs are far from basing the claims of 
their invention to the appreciation of the public 
upon a comparison of its capabilities with those of 
the small ventures in electric lighting already 
attempted ; they put it forward as a solution of the 
problem ‘‘ of the further industrial development of 
absolute distribution, that is to say, a system of 
distribution limited neither by the distance of the 
central factory from the point of consumption, nor 
by the number of consumers to be supplied.” Into 
such a wide field we must decline to enter. When 
the inventors have shown by exact tests upon a 
practical scale that their system is fairly economical, 
it will be time enough to consider the extent to 
which it may be applied. 





NOTES. 
THE CENTENNIAL OF THE BALLOON. 

THE centennial of the discovery of the balloon by 
Montgolfier is to be celebrated ina special manner 
at Paris on June Sth next. A committee of scien- 
tific societies have requested the Municipal Council 
of Paris to lend its assistance to this féte ; and 
subscriptions have been opened at Annonay in 
Ardéche to erect a monument to the memory of 
the brothers Montgolfier. Already some 32,000 
francs have been raised. We also hear that a 
balloon trip across the Mediterranean is about to 
be organised, but the details of the attempted 
voyage, which will far outstrip the crossing of the 
Channel by Colonel Burnaby, have not reached us. 

OpticaL Errects or Mapr-up Mica Crystats. 

At the Physical Society on Saturday last Mr. 
Lewis Wright exhibited some very interesting and 
remarkably Leautiful effects of polarised and re- 
tarded light, produced by sending the beam of an 
electric lamp through artificial crystalline plates 
built up of thin films of mica after a plan intro- 
duced by Mr. Fox. The effects were superior in 
colour and distinction to those produced by the 
ordinary selenite plates. Very rich mixtures of 
colour were also given by a combination of mica 
films and selenite after the method of Norenberg. 
Mr. Wright exhibited a novelty in the form of an 
‘¢ optical chromotrope,” produced by two mica plates 
superposed, which displayed a dissolving mixture of 
the most beautiful hues. The greatadvantage of these 
mica platesoverthose of selenite for educational pur- 
poses, as Mr. Spottiswoode, P.R.S., pointed out, is 
due to the step-by-step way in which they lead the 
student on. 


EartH CurrENTS AND Sonar Sports. 

At a recent meeting of the Society of Telegraph 
Engineers and of Electricians, Mr. Alex. J. 8. 
Adams, a member of the Postal Telegraph Service, 
contributed a paper which is the third on this 
subject he has read before the Society. Mr. Adams 
attacks the problem with much care and tabulated 
his observations so as to render them very convinc- 
ing. The great sun spots of November last were 
visible to the naked eye, and moved from east to west 
across the solar disc, contracting or dilating as they 
reached its edge. Their passage was, it will be 
remembered, attended by an electric storm and 
aurora of great intensity and range. Mr Adams 
carefully observed the effects on the telegraph lines 

















Marcu 2, 1883. ] 


ENGINEERING. 








— 





between London and Leicester, and London and 
Leeds, during the electric storm on the 17th of 
November, and showed curves of the disturbances 


in these lines. He observed that the electric storm 
did not last during the whole period of passage of 
the solar spots, but only whilst the spots were 
centred on the earth, that is to say from the 17th 
to the 21st of November. The spots became visible 
on the 12th November and remained visible until 
the 26th. His inference from this fact is that the 
solar spots being rifts in the sun atmosphere permit 
the solar body to act more freely in disturbing the 
electrical condition of the earth ; and that the solar 
atmosphere has really a screening effect on this 
action. Whether this be true or not, it is an 
interesting observation that the spots become active 
when centred on the earth, and if true in a general 
sense it will enable astronomers and electricians 
to predict electric storms in future. Professor 
Adams observed that during the prevalence of spots 
the sun gives the earth less heat than ordinarily 
and this may have something to with the 
phenomena. 


Evectric TRANSMISSION OF PowER TO GREAT 
DISTANCES. 

The recent experiments of M. Deprez in trans- 
porting power by electricity from the workshops of 
the Chemin de Fer du Nord have attracted much 
attention. An ordinary telegraph wire of 4 milli- 
metres diameter aud 16) ohms resistance, running 
between Paris and Bourget and back, a distance of 
17,000 metres, was the conductor employed. The 
two machines were also connected by another short 
wire ; the conditions of working being the same as 
if they were placed in relation to each other at 
a distance of 8500 metres, and connected by a going 
and returning wire. The generator had a double 
bobbin wound with wire 1 millimetre in diameter, 
and was of peculiar form in the armature. The 
receiver was a large Gramme machine of the military 
type modified to suit the occasion. The resistances 
of the two machines were 56 and 83 ohms respec- 
tively. All the electric and other measurements 
were carefully made during the trials which took 
place last month ; the former being made by Dr. J. 
Hopkinson, F.R.S. The mean result of six trials 
on February 11th showed that 2.03 chevaux (each 
cheval being equivalent to 75 kilogrammetres per 
second, or 0.9863 horse-power) were transmitted 
of the whole 6.21 chevaux registered by the dyna- 
mometer at the transmitting station. This cor- 


responds to a return of 0.327 H.P. per horse-power | 


absorbed. A detailed examination of the trans- 
mitting system shows that the resistances of the 
generator, the heat developed therein, the loss at 
the brushes and in sparking, absorb 30 per cent. of 
the energy. Another 30 per cent. was lost in the 
passage of tlre telegraph line ; or, in other words, 
122 kilogrammetres of energy were dissipated in the 
conductor. The resistances of the receiver with its 
wires and brushes also absorbed some 30 per cent 
of the electric work. Thus each of the three 
working parts of the installation had an efficiency 
of 0.70. Roughly speaking the energy actually 
transmitted to a distance of 8.5 kilometres (about 
5.3 miles) by an ordinary iron telegraph wire of 4 
millimetres in diameter, represents one-third of the 
original quantity. 


Resipvuat Propucts in Gas MANUFACTURE. 

It is well known that for some years there has 
been an increase in the value of the residual pro- 
ducts of gas companies, and that that increased 
value is contributing largely to the increase in the 
dividends of the gas companies. It may be of 
interest to trace a little in detail the present value 
of the gas residual products, and for this reason the 
experience of a small company will be the best. 
This is because in the large towns the companies 
have a much better market for the residuals than 
in the smaller ones, and also because there are 
often better railway facilities for disposing of them. 
Taking the example of one of the Durham gas 
companies in the heart of the coalfields—for where 
there is cheap coal the coke produced would be less 
likely to find a dear market—we have in the Bishop 
Auckland Gas Company an example that cannot be 
said to be one that is the most favourable. In the 


year that is past the company named used, accord- 
ing to its othcial balance-sheet, 3693 tons of coal, 
the cost being 1498/., including carriage, &c., so 
that the company has the advantage of cheap coal. 
The gas sold was over 23 million cubic feet, and 
possibly the common production was reached of a 


The 


ton of coal giving 10,000 cubic feet of gas. 


| 
| 














residual products—coke, tar, ammoniacal liquor, 
and lime yielded 12401., or more than a fourth 
of the sum that was in the year received for 
the gas that was produced. The coke sold was 
1524 tons—and at the fair price of about 7s. per 
ton. The tar yielded close upon 2I. per ton for 
slightly over 200 tons ; and the ammoniacal liquor 
brought about 15s. per ton, the quantity sold being 
363 tons. It ought to be added that in one or two 
of these articles there were additions to the stock 
during the year, but not to any very serious amount. 
Still the fact that there were such additions points to 
the one difficulty that may be met in the future— 
that the market for these articles may not be able 
to take up all that is made as fast as it is produced. 
Still the fact that prices have advanced as they 
have, and that there are new uses being discovered 
for these products, remove part of the doubts 
that arise; and the higher prices show that the 
gas companies may count upon still larger sums 
being received for these products. It is evident 
that the better value they bring will enable gas 
companies in some degree to meet the competition 
that may grow from any introduction of the electric 
light. Andin the increased and increasing use of 
gas as well as in the better value of residual pro- 


ducts there is proof that there is a good future | 


before the gas making companies of the kingdom. 





ELECTRIC LIGHTING NOTES. 

In our last week’s issue, on page 178, and again in 
this on page 198, we have devoted considerable space 
to an explanatiou of the construction of the Brush 
secondary battery, and of the current manipulation 
by which it is governed. Just before Christmas the 
Brush Company of New York announced that they 
were ready to supply these batteries to persons resident 
along the line of the mains used by them in street 
lighting, but the secret of their manufacture was not 
divulged. It was proposed that the generator which 
had hitherto been idle during the daylight, should 
be employed during that time in charging these 
batteries with a store of energy that would be avail- 
able for feeding local installations of incandescence 
lamps in the evening. Inorder todo this it was neces- 
sary that the arc lamps should be disconnected [from 
the mains, and the mains coupled to the battery cir- 
cuits before the charging could commence, and for this 
purpose the expedient was adopted of reversing the 
current when it was transferred from one use to 
another. By this means and the use of the devices, 
constructed after the manner of polarised relays, the 
current is directed to either of the two sets of apparatus 
in which it is to be utilised. 

The sizes and capacities of the batteries are given 
below : 








Size of | Capacity in Size of Plates | Number of Cells 
Cells. SwanLamps.| ininches. for Swan Lamps. 
No. 1 5 to 8 8x 8 20 
ala 10 ,, 15 8 x 16 20 

(8 x 16 ‘ 
»n 3 20», 30 X doable. ¢ 20 
ai 40 ,, 60 16 x 16 20 





At an exhibition in New York, 27 Swan lights and a 
one horse-power motor were shown in action fed by a 
box of batteries measuring 8 ft. by 15 in. by 16 in. 
The means whereby the main current is delivered to 
the batteries, until each is fully charged and is then 
switched off, will be found illustrated and explained in 
detail at page 199. 


A series of public experiments were made with the 


Elphinstone and Vincent dynamo machine on the | 
| ture, not including printing, was 651,719 dols., leaving a 


evening of Wednesday, February 21, at the offices of 
Messrs. Unwin Brothers, Little Bridge-street, Ludgate- 
hill. The machine was shown feeding 350 Swan 
amps, but it is capable of maintaining as many as 
416. In addition to this a number of experiments 
were performed by its aid, such as_ boiling water, 
fusing long lengths of wire, and burning a file. The 
display ended by the lighting of a powerful search 
lamp, as used in the Navy, capable of giving an illumi- 
nation equal to 100,000 candles. 


— 





The Chelsea Vestry, which has throughout con- 
sidered the question of public and private lighting in 
an eminently practical manner, has made the neces- 
sary preliminary arrangements with the Metropolitan 
Brush Company for commencing work upon a restricted 
portion of the parish. The Chelsea provisional order 
was taken first into consideration by the Board of 
Trade, ‘‘ because the vestry had approached the sub- 
ject fairly, and their objections dealt with the principal 
points to be decided.” We have already commented 
on the decisions arrived at by the Board of Trade, which 
have so materially altered the conditions under which 
contractors will have to undertake the work of light- 








ing. In consequence of these decisions, Mr. George H. 
Hayton, acting for the vestry, consulted with Mr. 
Moulton, Q.C., with a view to the claims of the 
Chelsea order being modified to embody the views of 
the Board of Trade. The promoters have decided 
upon dealing with the eastern part of the parish, the 
area selected being divided into two parts, the first 
to be dealt with lying north of Pont-street. Within 
this area the supply in the principal streets will be 
compulsory within two years, and if required, within 
the remainder of the area. The second portion will 
be dealt with later. It may be fairly assumed, there- 
fore, that the experiment of public lighting will receive 
an extended and fair trial in Chelsea. 

Mr. Frederick Nell, of 25, Mark-lane, E.C., has 
recently made two 20-in. Victor turbines entirely of 
bronze with cast-iron flumes, which are now being 
erected at Rochester, New York State, to work under 
96 ft. head of water, for driving the Brush electric light 
plant to be used for lighting the city. Each turbine 
is guaranteed to develop 575 horse-power. 











FOREIGN AND COLONIAL NOTES. 
Australian Steam Navigation.—A new steamship com- 
pany has been projected to trade between South Australia 
and Western Australia. The new company proposes to 
run between Adelaide, Western Australia, and Port 
Darwin, with a service to the eastern colonies, making 
Adelaide the central point of its operations. 


Railways in New South Wales.—A deputation from Glen 
Innes has had an interview with the New South Wales 
Secretary for Works to urge upon him the desirability of 
constructing a railway to Grafton, cid Glen Innes, In- 
verall, and the district west of those towns. Several 
members of the deputation referred to the richness and 
extent of the agricultural land which would be opened up 
by the construction of a proposed line. Mr. Lackey 
promised to place the claims of the deputation fairly 
before the New South Wales Government. Two deputa- 
tions, embracing, several members of the Assembly, have 
also waited upon the Secretary for Works to urge upon 
him the desirability of a trial survey being made for a 
railway from a point on the Great Northern Railway, 
either at Morpeth or Maitland, passing vid Dungog or 
Stroud, the Manning river, Port Macquarrie, the Macleay, 
Nembucca and Bellinger rivers. i. Lackey informed 
the deputation that directions would be given for a trial 
survey. 

Victorian Railways.—The duplication of the line between 
Windsor and Brighton has been completed. The total 
cost of the duplication amounted to about 40,000/. One 
of the large railway workshops at Williamstown will 
shortly be converted into a grain shed, Mr. Mirls, the 
locomotive superintendent, having received directions 
from Mr. Bent to transfer the material and working staff 
to the new shops at Newport. The change will be made 
at once, so as to leave the Williamstown building avail- 
able for the storage of grain in the approaching busy season. 


Tunnels on the Northern Pacific Railroad.—The chief 
engineer of the Northern Pacific Railroad gives the 
lengths of the tunnels on that great line as follows: At 
the Big Horn, 1100 ft. ; through Bozeman Pass, 3600 ft. ; 
at the Mallen Pass, near Helena, 3650 ft. ; at the Mullen 
Grade, 500ft.; and at the Blackfoot. 500ft.; in all, 
9350 ft. 

The United States Patent Ofice.—From a report of the 
businessof the United States Patent Office forthe fiscal year 
ending June 30,1882, recently submitted by the Commis- 
sioner Patents, it appears that the number of applications 
for patents received during the year amounted to 27,622. 
The number of design patents applied fur was 854, while 
the number of applications for reissue patents was 407; 
737 applications were made for registration of labels, thus 
making altogether 30,062. The number of caveats filed 
was 2455; the number of patents granted, including 
reissues and designs, 17,713; the number of trades marks 
registered 1079; and the number of labels registered, 223 ; 
making a total of 19,015. The number of patents with- 
held for non-payment of final fees was 1673, and the 
number of patents expired, 5123. The receipts of the 
office from adl sources were 930,864 dols., while the expendi- 


XN 


surplus of 279,144 dols. Owing to the absence of an 
appropriation to continue an abridgment to the United 
States patents, that work was discontinued August 1, and 
the manuscripts which had been prepared were carefnlly 
arranged, put in boxes and stored away. 


South Australian Railways.—The South Australian 
Government has accepted a tender for the construction of 
so much of the Goulburn and Cowra Railway as will 
extend from Goulburn to the Bungadore, a distance of 
nearly forty miles, for 232,5087. The Government has 
introduced a measure for the construction of an inter- 
colonial line of railway to connect Adelaide with Victoria. 
The line will be a continuation of the Nairne Railway, 
and will run rvidé Callington and the Murray Bridge to the 

3order. It is estimated that the total outlay upon 
the work, including contingencies and provision for the 
maintenance of the railway during the first year, wi'l be 
928,8927. The chief cost will be for the portion between 
Nairne and Callington, which, it is calculated, will absorb 
nearly 16,0007. per mile. The length of the line is 160 
miles 84 chains. An estimate made for a proposed 
Willunga Railway shows that the length of the line will be 
27 miles 35 chains, and that to construct it on the 
5 ft. 3in. gauge will cost 389,000/., or over 14,000/. per 
mile. 
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APPLICATIONS FOR PATENTS DURIN? THE WEEK ENDING 
FEBRUARY 26, 1883. 


In the Cases of Inventions communicated from Abroad the 


| 


Names, &c., of the Communicators are given in Italics | Feb, 23 


after the Applicants’ Names. 


] 

Nos. | 
and 
Dates, 





NAMES, &c., 
OF APPLICANTS, 


| —_—_____—— | 


Feb.20) 
915 | | C. A. Meinert, and P. | Artificial butter, &. 
Jeserich, Berlin, 
916 | Arthur. Gi/l. Marufacture of gases, &c. 
917 | D. M, Ford, Bristol. Bread-loaf cutter. 
918 | . D. tuaning, London. | Steam, hydraulic, &c,, joints. 
919 | F. G. Fleury, Water-waste preventors, 
920 | H, W. Davidson, and | Grates, &c. 
| J, Speir, London, | 
921 | J. Holden, Swindon, 


ilts. s% 

922 | Day. Campbell, Bond. 
| Brown, Radelige, 
| and Detrick. 

T. J. Mullings, London. | Sash fasteners, 
A, 8. Butler, St, An-}) Electric meter. 
drews, Fife. 
| Imray, McKevit, 
J. A. Turner, Man- | 
chester. 
0. J. Lodge, and J. 8, 
| Pattinson, Liverpool, | 
Haddan. Bowilly. 
Haddan. Hiisven. 
. I, Welsh, Wells. | Valves, 
Allison, Feld. Printing telegraphs, 
—s Rochdale, & | Carding engines. 
A _— Scholes, | 

a ang D. F. Beale, , Blocks or frames for walls, &c. 
aids 

A, Araiiogs, Sheffield. Manufacture of steel and alloys 
therefor. 

| Railway permanent way. 

Sewing-machines, 
| Railway wheels, &c, 
| Steam-engines and boilers, &c. 
| Tiles, bricks, &c, 
Electric cables. 


ABBREVIATED TITLES, &c, 





| Water gauges of steam-boilers. 
Continuous pipes of concrete, Kc. 


; Button fastenings, 
Carriage wheels. 


Secondary batteries, &o, 


| Pointing and firing of guns. 
| Muffs, 


Justice, Thomas. 

Alexander. Crazford. 

W. Eyre, Sheffield. 

| J, Hall, Manchester. 

| Edwards. Sazerae. 

flark. Fontin-Her r-| 
mann, 

Clark. 

Johnson. 
Thiollier, 

Lake. Ma iche, 


A. E, Scott, London. 
L, Gaulard, London. 


Lake, Kimball. 
Lake, Heath. 


W. Jones, Guide Bridge 
and H. Gamwell, | 
Liverpool. 

A. A. Nesbit, London. 

Morgan-Brown. 
Leighton and For- 
saith, 

H. Trott and C. F. 
Fenton, London. 

J. Ferris, Athlone, 

Pielsticker. (Partly 
Miller). 

J. Rothwell and G. 
McMillan, Farn- 
worth, Lanc. 

J. C. Walker, Shipley, 
Yorks, and S. Beau- 
mont, Roubaix, 
France. 

Brewer. Chemische 
Fabrik auf Actien 
(vormals EB. Scher- 
ing), 

Alexander, Zimmer. 


D. Davis, 
Moumout 
Tongue. Curtis, 
Rogers, Gorham. 
G, H. Timmis, Old. 
« Swinford, Wore. 
Johnson, Alexandre. 
Clark. Curley, 
A. Guattari, Londoz. 
A. F. St. George, Lon- 


Meyer, 


Uninflammable products. 
Ancel and | 


| Treating metallic ores, &c, 


Drying animal, vegetable, &c., 
stances, 

Separation of gold, &c. 

Tanning leather by electricity. 
(Complete specification), 

Spinning tops. 

Life-saving, &c., mattresses, 


sub- | 


Sewing machines, 


| Manufacture of ink. 

Knitting machines, (Complete 
specijication), 

Electric arc lamps, 


| Horseshoes. 
Dense metal castings, &c. 


Sliver or card can rings. 





Cleaning wool. 
Colouring matters. 


as aes process and apparatus there-| 


Crumlin, een, &c., ingots, 
Harness, saddles, or collar pads. 
Governors. 

Miners’ safety-lamps, 


Mortising wood. 
Guard ‘for carving forks. 
Producing designs on wood. 
, Transmitting audible signals. 
on. 
56 | W. Blakely, Bourne- | Railway carriage lamps. 
2} mouth. 
Extracting sugar. 
| Measuring, checking, &c., liyuids, &c, 
| Manufacture of precipitated , wea! 
phate of lime and recovery of sul- | 
phur from alkali waste. 
Coal cutting machinery. i 
it 
iT] 


C. Steffen, Vienna. 
J.J. Tylor, London. 
Weldon, Lombard, 


T, C. Fawcett and F. 
H. Stubbs, Leeds. 
T. H. Collins, Win- 


chester, 
Haddan, Gaillet and 
Huet, 
J. Hopkinson, London. 
W. W. Linscott, Lon- 


on. 
De Pass, Elliott. 
De Pass. Elliott. 
E. Wolner, Liverpool. 
| Abel. Pintsch, 


| 
| y 0. Fisher, Cardiff. 
980 | G. J, Snelus, Working- 
res 


Window fasteners, 


Separating liquids from solid matters. | | 

i] 
Dynamo-electric machines. i 
Railway signalli | | 


Hae rod steel for springs. 

a for watches, &c, 
eighing machines. 

Effecting illumination by — 
hydro-carbons, 

Railway signals, 

Treating steel ingots, 








“ton, Cumberland. | 
1 | as B. ‘Dansken, Glas- | Lifts or hoists, 


| Nos, 


and 
| Dates, | 


NAMES, Xc., 
OF APPLICANTS, 





ABBREVIATED TITLES, &c. 





982 | G. Sagler, Middleton, 


984 
985 
986 
987 
988 


990 | J. 


992 | P. 


Lan 
983 | F.Johtson, Notting- 


1am. 
F, Hammond, London, 


| M. T, Neale, London. 
P. H. Marriott and J. 


| 
| 
| 
| 


Hall, Stockport. 

E. Burton, London. 
H, and C. F. Longden, 
Sheffield. 


A. Leo & P. 8. Marks, 


J. H. 


1008 

1009 
1010 
1011 
1012 


1013 
1014 


1015 


1016 | 


1017 | 
1018 


1019 
1020 | 
1021 
1022 
1023 


10924 


1025 
1026 


Feb.26 


1027 
1028 | 


1029 
1030 


London, 
Brown, Montrose. 
Gedge. Perrin and 
Servel, 
W. Willans, 
Thames Ditton. 
J, Orme, London. 
G, B, Rennie, London. 
J. T. McDougall, Man- 
chester. 
.. Quinet and 


Lloyd Wise. Wyvill. 

Lake, Le Gay. 

Clark, De Kabath, 

A. Jack, & H. MacCall, 
Liverpool. 

D. J. Dunlop, Port- 
Glasgow. 

E. P. Timmins, and J. 
Rose, Cardiff 

Groth. Duleken. 

C. Court, Rotherhithe. 

Colton, Wuerfel. 

W. McGee & T, Wat- 

wo Pais] 

Hare and H. J. 
Dale, London. 

J. A. Lamplugh, Bir- 
mingham. 

J. Warwick, Manches- 


er. 
C. H. Andrew, Stock- 


| _ port. 
N. Kumagaya, Black- 


burn. 
oe Manches- 


er. 
B. Sigrist, London. 
H. Smith, Halifax. 


¢ D. Ross, London. 
aaa Lon- 


8. McDougall, Irk 
Vale, Lai 





0. 
R.H 
I, 
J. 


B.' Jackson and 


G. Bentley, 
Lane. 
Handford. Edison. 


L, Gaulard and J. D. 
Gibbs, London. 
Lake. Bull. 
Handford. Hdison. 
R. Jobling, London. 
Clark, Opdyke, 
Lake. Joujsray. 


J. Richmond and W. | 


Whiting, London. 


I, W. Boulton, Ashton- | 


under-Lyne. 
W. Shepherd, London. 


T. Brown, Sheffield. 
W. D. and 8. Priest- | 
man, Kingston- | 


| ok: Hull. 
1031 | E. Zavlee, Marsden, 


1032 | G. W. "Malo, West | 


H Greenwich. 
1033 P, x Pars, Black- | 


1034 | J. L. Tate, Alexan-' 


dria, Virg., U.8.A, 


1035 | J. Rogers, London. 


1038 | 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 
I1.—Announced February 27 


| 


} 1037 | o. 


| 1036 | T. Nordenfelt, West- | 


minster. 
Archereau, 

. Kendall, Kingston | 
it 


Bury, | 

| Operation of electrical generators by 
| Applying variable 
| Bottle-stoppers, &c. 


| Electrical railways. 
| Cribs for children. 
| Hydraulic machinery for punching, 


| Sockets for picks, &c. 


Furnaces, 

Knitting machinery. 

Chimney pots. 

Forming iters from a distance. 
Pirn and spool winding machines, 


Tip vans or wagons, 
Heating by hot water. 


Mathematical dividing, &c., instru- i| 
ments. 

Children’s cots. 

Furnaces, 

Steam boiler, &c., furnaces. 

Wheels of velocipedes, &c. 

Floating docks, «c. 

Coal gas, &c. 

Sinking shafts or pits. 

Distributing type, 

Boots and shoes, 

Gas and other engines, 

Crank and other shafts, 


Mechanical relay apparatus, 


631 
632 


633 
634 
635 
637 
638 
639 
640 


641 
642 
643 I 


Fixing blades of screw-propellers to | 
the bosses, 

Ironing stone, 

Half stuff for paper and millboards., 

Fastener-buttous, 

Warping and chaining yarn, &c, 


Photographic plates, 


Name. 


ILLUSTRATED PATENT RECORD. 


Name. 





Webster. 
Brydges 
(Garbe). 
Wirth 
(Haenle). 
Von Naw- 
rocki 
(Ludewig). 
Walker. 
Nordenfelt. 
Cardew. 
Lake (Skene 
& Kuhmaier) 
Lloyd Wise 
(Bauer), 
Ridge. 
Purnell. 
Munro 
(Swonnikof 
Larchin. 
Wallace 
(Hartmann). 
Clark (De 
Kabath). 
Johnson 
(Maloney). 
Cross. 
Gray & Gray. 
Morris. 
White. 
King & Cliff. 
Lorrain. 
Mewburn 
(Howard)? 
Luyties. 
Caddick. 


Ainsworth. 
|} Robson. 
| Newton 
(Klinne). 
7 | Luetke. 
Rowan. 
Pierce. 
| Symons. 
| Pinder, 
Nelson. 
Faweett and 
Hargreaves. 
Newey and 
Newey. 
57 | Ogden and 
Anderson. 


“Ste bbins). 
Lake 
(Cooper). 
Munro, 
Siemens. 
| Abel 
(Thache r). 
Robinson, 
Digby. 
Heimann. 
Marriott and 
| Hall. 
Haddan 
(Swyt). 
Stanley. | 
3 | Greenwood, 
| Delamere, 
) and Green- 








Etchells. _ 


} ow ood. 


Name 


Matthews, 
a. 
| Eldred, 
| Pinkerton. 
Nunan, 
Wright. 
| Matthews. 
| Boys and 
Cunyng- 
hame. 
2 | Fish 
(Taylor). 
Lake (Gog). 
Turner. 
Walker. 
Woodward. 
Lake 
| (Neviere). 
Colley. 
| uloyd Wise 
(De Bange). 
Fairbank and 
Robertshaw, 
Kinder and 
Southby. 
Low (Fraser) 
Binns. 
Hay and 
Robertson. 
Fenby. 
Sowerby. 
Todman. 
Swan. 
Lindley. 
Ewens. 
Sertram. 
Carmont. 


INVENTIONS PROTECTED FOR SIX MONTHS 3 BY DEPJSIT OF 


COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Lists of 
Applications for Patents. 





Saddles. 
Sewing machines. 
Gas engines, 


Canton crape, &c. 


No. 


1883 


876 


Naine. 


No. Name. 





Silverman. 





Lubricating axles. 


Ladies’ costume stands, 

Tramways and propelling tramcars | 
by electric or steam engines, 

Galvanic batteries. 

Storage batteries. 


Furnaces for sulphur ores, &c. 


Damping fabrics, 
4974 


gas engines 4985 
resistance to 

4987 
4933 
4998 
6002 
5022 
5023 


electric currents, 


Measuring liquids. 


&e. 
Actuating cross-cut saws, &c, 


5033 | 


| Steam engines, 
| 5050 
| Farniture, &c., repositories and Mi | 

chinery therefor. | 


Self-acting grabs, &c, 


5104 
Jacquard pegs, 


No. | 


1882 
4940 


5025 | 


5051 | 


5063 | 


N 


883 
945 | Gaulard. 


! 


OTICES TO PROCEED. 


No. 
1333 


950 


Name. 


Morgan- 
|; Brown 
| (Leighton & 
Forsaith). 


1,—Time for entering Opposition expires Friday, 


Name. 


March 16, 


1883. 


No. | Name. 


No. | Name. 





Boult 

| (Thierrion). 
Gedge 
(Durand & 

| Walker). 

| Templeton & 

| Hilson. 

| Boult (Kuhn) 

Serraillier. 

Kershaw. 

Evans. 

Clarke. 

Bailey. 

Lord 
Penzance. 

Morrison & 

| Armstrong. 
Lake (Van 

Choate). 
Beck 
(Portafaz). 

Mewburn 
(St. Albin). 

| Bauer, 

| Brouard, 

} and Ancel. 


1882 
5152 | Mewburn 
(Scha ff hauser) 
Liddell, 
Brierly, 
Brierly, 
Hirst, and 
Hamer, 
Singer and 
Davies. 
Lake 
(De Souza). 
Clark 
(Rogers), 
Hattersley & 
Greenwood. 
Cooper. 
Lake 
(Mather). 
Lake 
(Mather). 
Newton (De 
| Poilly, De 
Fiz-James 
and De 
Brigode). 





1882 | 
6125 | Terry and 
| Scott. 
6212 | Laycock. 
1883 
117 | Johnson 
| (Baneroft 
& Thorne). 
Chapman. 
Boult 
(Sterling). 
Rayson. 
Rockliffe. 
Nasch. 
Pickering & 
Pickering. 
Howard and 
Bousfield. 
Galloway & 
Beckwith, 
Henderson, 
Crossley. 
| Silverman. 
| 


118 
123 
155 
203 
409 
415 


462 
470 
540 


539 
876 





| Scraping, &c., ships’ bottoms, &. 
| Rolling metallic tubes, 


Il.—Time for entering Opposition expires Tuesday, 





Steering apparatus for vessels. 


| Signal lamps and lanterns, 
| Cartridges, 


| Generating electricity. 
Treatment of peat. 








592 | D’Humy, 


2 | Clark 


No. | 


Name. Name. 





1883 | 
| Swift and 594 
Reade. 
| Symington. 
Craston. 595 
596 
| (Trowvé). 
Vollmer 597 | 

(Tiitemann). | 
Smith, 
Baggaley. 598 
Zingler. 599 | 
Sharpe. 600 
601 | 
| Sonstadt. 





Bassano, 
Slater, & 
Hollins. 

Thompson. 

Imray 


) 
| 
| 

p | Wise. 
| Darby. 

| Molesworth- 
Hepworth. | 

| Schofield & 


Name. 


Mareh 20, 1883. 


No. | Name. 


No. | 


Name. 





Edwards 
(Jacotot). 
Chambers. 
Jameson. 
| Green. 
Culmer. 
Horcher, 
Lawson. 
Hall. 
Page and 
Nunn, 
Bagger(Hight 
and Bailey). 
Pulzer. 
Jameson, 
Boustead, 
Neville, & 
Holt. 
Redfern 


1882 
5090 
5095 


Rose. 
Greene and 
Greene. 

Hogg. 

Torr. 

Williams. 

Olsson. 

Atkinson. 

Johnson 
(Mignon & 
Rouwart). 

Airey. 

Garland and 
Bennett. 

Defries. 
3ixby. 

32 | Booth. 

6452 | Williams & 


5226 
5244 | 
5249 
5430 





| Edwards. 








(Lawrence). 


1882 
5476 
5601 
5633 


Pawley. 
Tribe. 
Lake 
(Randall). 
5679 | Barker. 
5768 | Ridealgh. 


Holland and 
Robertson. 
Davis, Jones, 
| & Girdwood. 
| Macaulay- 
| Cruikshank 
| (Raymond 
| & Shepard). 
352 | Hart. 
353 | Hart. 
360 | Smith. 
445 | Born. 


1 
23 
220 
297 





Bentley. 
Garrett, 

Garrett, 

and Ellis, 


(Giroud). 
Tweddell, 607 

Platt, and 

F ielding. | 





1.—Sealed February 23. 


PATENTS SEALED. 





Thame. 
Hellyer. 
Fletcher. 
Budenberg 
(Budenberg 


608 | Cliffe. 

609 | Hyam. 

610 De Gruyter. 
611 | Edwards. | 
614 | Fleming. 


No. 


1882 
4051 





Name. 


Name, | No. 


Name. 





Northcott. IE 


N | 
| 

| 
4 
0063 | Cavargna, 


1882 


4071 | Haigh, 














Marcu 2, 1883. ] 
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No. Name. No. | Name. No. Name. 
1882 1882 1882 | 
4074 | Jones. 4193 | Beck 4510 | Imray 
4086 | Bennet‘ and (Chosson). (Ditmar). 
Rosher. 4199 | Kinipple. 4578 ark 
4087 | Newton 4200 Kelsey. (Wood). 
(Société 4209 | Lake (Jebb). [4591 | Foster. 
Universelle | 4216 | Morris. 4837 | Truman. 
d’ Electricité] 4224 | Lake (Ross). | 4854 | Lloyd Wise 
Tommasi). 228 | Anderson. | (Rober). 
4106 | Claus. 232 | Hudson. 4909 | Foster. 
4107 | Claus. 2E Durham. 5105 | Cardew. 
4108 | Claus, 4264  Stanbury. 5264 | Newton 
4119 | Harrington. | 4285 Lake | (Klénne). 
4125 | Sugg. (Trivollet). | 5363 | English and 
4131 Claus. 4298 Reddie | Sturgeon 
4136 | Finney. (Virot). | (Partly 
4145 | Tongue 4358 _ Fenwick. | Hanssen). 
| (Keenan). | 4376 Deprez. 5384 | Clark 
4148 | De Villiers, | 4380, Welling. (Canda) 
4150 | Granroth. 4395 | Neil. 6008 | Lorenz. 
4158 | Lineff. 4436 | Church 6015 | Polking- 
4180 | Jameson, | (Brockett). horne. 
4181 | Jameson. 4492 | Sennett. 6019 Horry. 
4494" Lake (Jebb). | 6154 Gentle. 
I1.—Sealed February 27. 
No. Name. No. Name. No. Name. 
1382 1882 1882 
4098 Fisher and [ 4195 Coates and | 4392 | Haddan 
Spencer. | Chandler. (Neumeister) 
4104 Jelf. 4196 Lazenby. 4422. McEvoy and 
4105 Dawson? 4239 | Archer. Mathieson). 
4121 Boult 4243 | Rowden and | 4522 | Lokie. 
(Hagedorn). | Doughty. | 4552 Rodyk 
4122 Boult 4252 | Latham and (Denn ys), 
(Lehmann). Latham. 4605 | Juhnson 
4139 Burras and | 4277 | Lawrence. (Musil). 
Renton. 4293 | Wynne. 4972 Blackmore & 
4140 Coey and | 4301 | Foot. Blackmore. 
McArthur. | 4316  Cheesbrough | 5309 Lake 
4153 Edwards (Eaton). (Fletcher). 
(Wilmot). | 4317 | Cheesbrough ]| 5448 Kidd. 
4165 , Lake (Eaton). 5957 | Thomson. 
(Osborne). | 4345 | Boult 5978 Johnson. 
4175 Sage. | (Lazes). 6048 Johnson 
4178 Fitz-Gerald | 4369 | MacLeod. | (Willcox). 
and Jones. 6220 Smith. 








PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 

















| 
No. Name. No. | Name. No. Name, 
1880 1880 1880 | 
599 | Lake 636 | Clark 667 | Specht 
(Edison). | (Pilleuz). | (Petersen), 
603 Barham. 638 | Lake 669 | Atkins. 
604 Briggs. | (Thompson]} 671 | Dalstrém. 
605 | Bayliss, | and Selden).j| 673 | Brydges(Pot- 
Slade, and] 641 | Lake | hog & Golf), 
Slade. | (Rachet). 675 | Cooke. 
607 | King. 642 | Edwards. 679 | Mallol. 
610 Lawrence. 643 | Scott. 682 | Cave. 
612 | Pieper 646 | Jubb. 688 | Comte de 
(Gruson). 649 | Morgan- | Sparre. 
613 | Shaw-Brown. | Brown 695 | Lake (Chin- 
619 | Krom- | (Mazza). | nock and 
| schrider. 651 | Turnbull. | Harrison). 
620 | Combret. 653 | Mackay 699 | Lake (Chin- 
621 | Lake | (Mackay). | nock and 
(Hunt). 658 | Northrop. Harrison). 
623 | Elmore. 659 | Canavan and; 700 | Barrett and 
625 | Goodfellows Baerlein. | Bruce. 
628 | Tambs. 661 | Hall, Hall, &} 702 | Hannay. 
631 | Engel | Walmsley. | 705 | Korner. 
| (Klinkerfuesy 663 | Boggett, 706 | Lake (Loud). 
632 | Large. 664 | Lane. 707 | Clark (Veit & 
633 | Lake 665 | Hallam and Nelson. 
| (Johnson). | Seott. 
634 | Bradley. 





II.—Through Non-Payment of the Seventh Year’s Stamp 





























uty of 1001. 
No. Name. No. Name. No. Name. 
1876 | 1876 1876 
572 | Reynolds 605 | Archer. 636 | Jeffreys, 
(Murphy). | 612 Haggett. 638 | Dunbar. 
577 | Pearson. 615 | Scott and 648 | Fenby and 
581 | Hall, Scott. | Greenwood. 
583 | Brown. 618 | Timberlake. 649 | Roberts. 
600 | Southgate & | 629  Benson(Cope}] 664 | Walker. 
Woodward. & Mazxwell).| 665 | Chesterman. 





FINAL SPECIFICATIONS FILED, 

Nos. 3932, 3933, 3934, 3036, 3939, 3940, 3946, 3948, 
3949, 3950, 3951, 3955, 3956, 3958, 3960, 3961, 
3964, 3968, 3970, 3973, 3976, 3985, 3991, 4008, 
all of the year 1882. 


Feb, 17, 1883, 


= aes 8971, 3975, 3977, 3979, 3981, 3983, 3984, 3986, 
3990, 3993, 4117, all of the year 1882. 

ow SO a 8470, 3995, 3996, 3997, 4001, 4007, 4031, 4042, 
4048, 4078, 4157, all of the year 1882. 

« Sh~ 4000, 4002, 4005, 4006, 4009, 4022, 4025, 4032, 
4056, 4187, all of the year 1882. 

ee 4015, 4017, 4018, 4023, 4026, 4028, 4034, 4044, 
4045, 5144, all of the year 1882. 

a ae a 4035, 4036, 4040, 4041, 4046, 4052, 4057, 4061, 


4064, 4079, 4081, 4091, 4096, 4126, 4127, all 
__of the year 1882, 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 

















| 
No. Name. No. | Name. No. Name. 
1880 | 1880 | 1880 
733 | Hughes. 781 | Thomson, 1220 | Pieper 
762 | Krailsheimer.} 933 | Glaser (Kloenne). 
770 | Hannay. (Kauf- 1244 | Johnson 
mann) (Griscom). 























No | Name No. Name. No. Name 
1880 1880 1880 | 
1259 | Johnson 864 | Hepburn. 821 | Howard and 
| _(Griscom). | 926 | Howard. Bousfield. 
750 | King. 966 | Imray 846 Parsons and 
760 | Edwards. (Berger). | Cross. 
865 | Waldenstrémj 979 | Godsal. 1178 | Perry. 
| &Sumner. | 1007 | Ragg. 823 | Bettney. 
765 | Sage. 791 | Chamberlain.J 842 | Clark (Bou- 
800 | Henderson. 815 | Morgan- | teilloux and 
841 | Lake Brown | Laing). 
(Pratt). (Hersey, 
790 | Hughes. Hersey, & 
809 | Ross. Pray). | 
835 | Horner. 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/, HAS BEEN PAID AND REGISTERED. 


1 
| 

| 

| 

| 














No. Name. No. | Name. No. | Name. 
1876 | 1876 1876 | 

751 | Warner. 977 Lake (Royer).J 783 | Cranston 

810 | Walworth. 1088 | Simons. | (Partly 
940 ' Bray. Wood). ; 





ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING FEBRUARY 24, 1883. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either personally, or by letter, enclosing 
— of price and postage, and addressed to Mr. H. READER 

ACK. 


2881. Measuring Drapery, &c.: J. Scruby, Rom- 
ford, Essex. (2d.]—A ‘cloth measure to be made of tough paper 
material or on tape, and known under the title or name of ‘The 
Scruby Check Drapery Measure,’” is rolled up in a line with the 
edge of the rolled material. (Provisional protection not allowed. 
June 19, 1882). 


2965, Manufacture of Fuel made from Coal Screen- 
ings, &c.: B. E. W. Siffken, Buckhurst Hill, Essex. 
(W. C. Siffken, Victoria, Canada). [2d.}—The coal screenings, 
&c., are moulded into blocks and pierced with conical perforations. 
Consists also in the manufacture of the moulds of the required 
gs oO described). (Provisional protection not allowed. June 

2, 1882). 

3019. Electric Sock for Boots and Shoes: F. W. 
Woodman and T. W. Aylesbury, London. [2d.}|—The 
socks are constructed of one or more galvanic pairs, in two or more 
pieces hinged together, the plates being excited by the moisture 
of the foot. (Provisional protection not allowed. June 26, 1882). 


3083. Writing Ink: E. Detmold, Putney. [2d.]— 
Consists of four compositions, which will dry instantaneously on 
the paper or other substance. (June 30, 1882). 


3125, Manufacture of Carbonate of Soda, &c.: 
C, Wigg, Liverpool. [6d. 2 Figs.|—Relates to the manufac- 
ture of carbonate of soda by the ammonia process. A soluble 
compound of arsenic is added to the brine to precipitate any 
magnesian compounds, The ammonia and carboric acid gases 
are admitted under pressure into the brine through perforated 
arms rotating around an axis, a series of saturators being em- 
ployed. The brine is kept cool by means of a refrigerating fluid 
flowing through rotating beaters. The apparatus consists of 
cast-iron saturators, provided with hollow rotating beaters for the 
purpose above set forth, and the necessary gearing for imparting 
motion. (July 3, 1882). 

3136. Shackles: R. M. Ruck, Chatham. [6d. 14 
Figs.;—The shackle pins or bolts are secured by washers of 
flexible elastic material. (July 3, 1882). 

3152. Manufacture of Bootsand Shoes: T. Morgan, 
London. (fF. A. Schmider, Zell, Baden). [4d. 4 Figs.J— 
Conical tinned steel blocks are put and pressed into perforations 
of the sole and the bottom piece of the heel in such a manner that 
the smallest surfaces of the blocks will be the exterior, (July 4, 
1882). 

3171. Apparatus for Governing Marine Engines by 
Electricity: W. W. Girdwood, London. [6d. 5 Figs.}J— 
A float, connected to suitable apparatus for making and breaking 
electrical contact between the terminals of an electro-magnet, is 
placed within a tube placed preferably close tothe propeller. The 
armature of the magnet is in connexion with the throttle valve 
either by the aid of an auxiliary steam cylinder or directly. (July 
5, 1882), 

3172. Voltaic Batteries: J. Imray, London. (?. 
Jablochkof,, Paris.) (6d. 6 Figs.}—The negative plate of a primary 
or secondary voltaic battery is formed of a metal or compound 
such as sodium, readily oxidisable by atmospheric pressure and 
the positive plate of an inert conducting porous or perforated mate- 


Fig. 2. 








rial, such as carbon or perforated metal. No exciting liquid is 
used. In Fig. 1a plate of sodium B is secured by aclamp D to 
the plate of carbon A, asheet of paper C being placed between 
the carbon and sodium, and the exposed surfaces of the sodium 
are varnished. In Fig. 2 the sodium plate B is between two carbon 
plates A A. Other arrangements are described and illustrated. 
(July 5, 1882.) 

3174. Horseshoes: M. Bauer, Paris. (J. R. Cancio, 
Pol, Lugo, Spain). [6d. 10 Figs.}—The horseshoe has fixed or 
detachable side straps, which are secured to recesses of the shoe 
and applied by articulated fastening bands or links to the body of 
the hoof. The front strap is connected with the fastening bands 
by a screw bolt passing through the strap and two screw nuts 
pivotted to the ends of the front straps, (July 5, 1882). 





3182. Securing, Sealing, and Labelling Mail Bags, 





&c.: A.M. Clark, London. (7. A. Platt and W. Man, New 
York, and W. O. Plat, Elizabeth, N.J., U.S.A.) [6d. 5 Figs.) 
A sealing cup is slotted for the passage of the straps, and is 
hinged to the label frame, which frame is provided with a staple 
or loop whereby the label must be slipped in from the back, and 
through which the strap, having two buckles at one end, passes. 
(July 5, 1882.) 

3190. Electrical and other Tell-Tales: A. Schweit- 
zer and T. Lawrie, London. (8d. 14 iys.]—Relates to a 
method of recording by automatically printing in plain figures, 
without ink or chemicals, on plain paper, the exact time of visits 
to certain places of night attendants, or the exact time of the 
arrival and departure of clerks and others, and toa method by 
which the act of passing a coin into a till automatically shows its 
value on an indicator. (July 5, 1882), 


3193." Instrument for Opening Aecrated Water 
Bottles, &c. : J. Parton and D. G. Stansbie, Birming- 
ham. (2d.)]—The instrument is made in the form of an ordinary 
cup with a central projecting tubular peg, and a communicating 
laterally projecting elbow pipe. (July 6, 1882). 

3197. Tension Couplings: J. T. Mitchell, Mere, 
Wilts. {6d. 3 Figs.)—The releasing bolt is acted upon by the 
tractive force, and has an oblique face. A shaft connected with 
the load has an oblique face corresponding to that of the releasing 
bolt. A movable slide is adapted to lock the releasing bolt, and 
is connected toa releasing device. A strap holds the releasing 
bolt and movable slide together. (July 6, 1882). 


3198. Walls of Houses and Bricks for Same: T. 
N. Sully, Wellington, Somerset. [6d. 8 Figs.}—The 
bricks or blocks are constructed with channels, and are so placed 
together that a circulation of air is'maintained through the walls. 
(July 6, 1882). 

3202. Machines for Combing Wool: F. Fairbank 
and J. Robertshaw, Allerton, Yorks. [6d. 8 Figs.)— 
Endless bands passing over two rollers compress the fibre against 
a guide plate placed above the comb, and deliver it on to the 
points of the comb teeth. Rotary knives in combination with 
stationary press knives press the fibre to the requisite depth 
between the teeth. (July 6, 1882). 


3204. Apparatus for the Generation, ge 
and Utilisation of Electric Currents: W. R. Lake, 
London, (£. Thomson, New Britain, Con., U.S.A.) [ls. 4d. 
32 Figs.|—Figs. 1, 2, and 3 are respectively end elevation, plan, 
and end view of the armature, of the generator, all partly in 
section. The iron shells M! surrounded by the wire coils M, and 
encircled by a band of copper forming a circuit of low resistance, 
form the field magnets. A revolving armature A is wound with 
three coils of insulated wire, one end of each wire being connected 
to form a single conductor, and the other ends being attached to 
the three segments of the commutator K, each segment of which 
extends 120deg. The arrangement is clearly shown in Figs. 1 
and 3. The core has two dished ends C, which support bridge 
pieces B, connecting the ends and supporting the iron wires 
exterior to them. Four brushesC!, C2, C’, C4, bear upon the com- 
mutator, as shown at Fig. 1, and are regulated by the apparatus 


Fug. 7 











shown at R. A small rotary blower B2 mounted upon the shaft 
furnishes an air blast to preserve the insulation between the 
commutator segments. Modifications of the armature are de- 
scribed and illustrated. A triple condenser (having three insu- 
lated foils) is employed in combination with the segments of the 
commutator to diminish the sparks. The segments of the commu- 
tator are secured, by lugs extending laterally from the seg- 
ments, to sleeves placed upon rods which are supported in two 
insulating flanges. The regulating apparatus either moves the 
brushes forward or backward by the attraction of the electro- 
magnet R (in the main circuit) on the armature A. The pole of 
the magnet is shaped as shown in Fig. 1. The movements are con- 
trolled by the weight and dash-pot as shown. Fig. 4 is a vertical 
sectional clevation of anarclamp. The upper carbon only is mov- 
able. The current enters at the left hand bending screw, passes 
through the coil T and to the upper carbon, but branches to the 
fine wire of the magnet Y, the two portions meeting again at y, as 
clearly shown, and lifts the bar T2 and clamp N ; the spring S closes 
the jaw N2, and the carbon-holder is lifted, the current in the magnet 
Y opposing this motion. A safety clutch arrangement for pre- 
venting the elongation of the arc is shown in the lower part of the 
case H, and will be readily understood, the carbon being released 
on the attraction of the armature of the magnet Q, the current 





only passing through the magnet Q when the bar T? is in the posi- 
tion shown. A modification is described and illustrated. An 
incandescent lamp is illustrated in Fig, 5. The wirework frame 
v2 73 supports the block of carbon k. A carbon rod é@ is pressed 











against this block by means of the spring 02 and movable carbon | 


block g°. The current enters by platinum oil cast in the neck of 
the lamp, and passes to the blocks k k?. The carbon is made of 
porous non-conducting carbon, which is coated with a dense 
layer of hard carbon and treated at a high temperature in an 
atmosphere of hydro-carbon vapour. The specification contains 
thirty claims. (July 6, 1882). 


ae. Apparatus Used in the Manufacture of Gas: 


, omas, in, and C. J. Ennor, Oporto. [(i/. 
1 Fig.J— 
main connected to the gas main by means of a pipe, a chamber 
provided with a valve and an overflow, and a pipe which con- 
nects the chamber to the gas main, relieving the retorts from 


pressure. (July 7, 1882). 


3213. Valves: J. Thomas, Bodmin, and C. J.Ennor, | 


Oporto, [td. 6 Figs.|—The illustration is a vertical section of 
a hydraulic gas main valve with four ways besides the inlet. The 
case A is provided witha cover B, and is supplied with water to 
the height indicated, a constant level being maintained. Four pipes 
(D, E, and F only shown) are arranged symmetrically within the 
case, and a movable cover G is arranged to cover any three out of 





the four, and is attached tothe spindle H. The gas entering at K 
passes into thespace Land down one of the four pipes. When 
desired to change the pipe the cover G is raised and turned by the 
handle so as to stand over a different set of three and lowered, 
the gases passing out by an outlet corresponding to the un- 
covered pipe. Modifications are described and illustrated ; for 
example a three-way valve will pass the gas from one purifier to 


another, conduct it to the outlet main, or shut off the purifier out | 


of work. (July 7, 1882). 


3226. Electro-Magnetic Motor: E. Toynbee, 
Willesden, [6d. 6 Figs.)\—The motor consists of a series of 


concentric, parallel, revolving, and stationary electro-magnets so | 
arranged that the whole shall form one or more continuous rings | 


of magnetic poles, both as regards the stationary and revolving 


magnets. If the magnets of one of the armature rings are opposite | 
the magnets of the corresponding ring of field magnets, the | 


magnets of the other armatures will be in intermediate positions. 


A number of valves are enclosed in a short hydraulic | 


|. 3230. Tricycles, Bicycles, &c.: W. T. Shaw, Sur- 
| biton, and W. Sydenham, London. [l0d. 21 Figs.— 
Consists in a method of applying gearing to the driving parts 
whereby increased power is obtained and applied in an advan- 
tageous manner to the propulsion of such machines. (July 7, 
1882). 

$231. Bundling and Fastening Letters, &c.; 
F. A. R. Russell, London. (6d. 11 Figs.|—Metallic liga- 
tures constructed in various ways are employed for the bundling, 
&e., of letters. (July 7, 1882). 


3232. Stand for Photographic Cameras: J. F. 
Plucker, Antwerp. [6d. 8 Fiws.|—The legs of the tripod 
stands are constructed in parts which slide telescopically one 
within the other. The head is provided with a ball-and-socket 
joint. (July 7, 1882). 

$233. Electric Clocks: J. P. A, Schaefli, Soleure, 
Switz. [6d. 3 Figs.|—A horizontal lever of sutticient weight to 
actuate the mechanism is provided with an armature, and is 
raised periodically by an electro-magnet in circuit from the 
central station. The lever is provided with a propelment which 
acts intermittently on the minute wheel arbor, which is con- 
trolled by an escapement. The escapement wheel is held 
stationary during the rise of the lever by a detent pressed against 
it by a spring, but raised free of the wheel on the descent of 
the lever, in order to permit of the advance of the clock. (July 7, 
1882). 

3234. Bottles and Stoppers: O, G. Abbott, Hudders- 
field. (4d. 7 Figs.]—A stopper is capable of being turned around 
in a horizontal opening in the neck of the bottles in such a 
manner that an opening passing through it is brought opposite 
| the ordinary vertical opening in the bottle neck. (July 7, 1882). 

3235, Agricultural Collectors: J. T. Mitchell, Mere, 

Wilts, [6d. 3 Figs.)—Consists chiefly of a parallel series of 

tines secured to acrossbeam carried on wheels and guided by 

hand and drawn by meansof a chain, the crossbar which connects 
the rear ends of the tines being made in three parts with intervals 
| for the hinged handles. (July 7, 1882). 

3236. Arc Electric Lamps: F. M, Rogers, London 
| (6d. 12 Figs.}—The rod B, carrying the upper carbon I, passes 
| through the centre of the solenoid A, and slides freely within it. 
| The clip arrangement C, consisting of a block of suitable metal 
| divided lengthwise, centrally, to one side or diagonally, is 
! attached in any convenient manner to the hollow core B. The 

two parts of the block are clamped together with a thin sheet of 
| metal between them, and bored to exactly fit the carbon, and 
after the core has been properly turned and fitted the thin sheet 
of metal is removed. The opposite part to that secured to or 
forming part of the hollow core is loosely held by two, or four, 
or more links D (parallel to each other). The current entering 
the lamp at G, passes through the coil A, and draws up the core 
B and block C ; the loose half C! of the block drops by gravity, 
being no longer supported by the plate E, and grips the carbon, 
| which is drawn up, and the are established. The travel of the 


| core C is limited by the nut J screwed on to the nose piece K. 
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When the solenoid is arranged in a shunt circuit a spring or 
weight keeps the carbons apart, and on the passage of the current 
the core with its block is drawn downwards, and the part C! 
coming against a stop releases the carbon, and the arc is estab- 
lished. The links D may be dispensed with, the loose part being 
guided by rollers and a spring. One of the links D may be pro- 
longed and attached to the core of a solenoid wound in a shunt 
circuit, which only comes into action when the core A and the 
block C are drawn upward, releasing a spring cut-out, and 
completing the shunt circuit, which will operate on the part 
Cl by means of the link, and will act as a brake. The method 
| of controlling lamps working in series consists of an auto- 
| matic cut-out composed of a compound magnet, a shunt being 
| so wound as to depolarise and then reverse the polarity of a 
permanent magnet, and repel the permanently magnetised arma- 
ture which diverts the current from the lamp. In another 
arrangement a shunt circuit draws up the core fitted with the 
clip arrangement C and with the carbon, and on the main 
circuit being estabbished the core again drops, the carbon 
being partly retained by a stop fitted obliquely against it. It is 
evident that in all cases the solenoid may be replaced by two 
solenoids or electro-magnets, the arrangements being slightly 
modified. (July 7, 1882). 


| 3239. Machines for Tentering, Stretching. &c., 
| Fabrics: J. Ashworth, Rochdale, (8d. 14 Figs.|—The 

first part of this invention relates to means and apparatus for 
| spreading and keeping fabrics central when being fed forward for 
tentering, &c. The illustration represents in plan one arrange- 
ment for the above object. The two rollers A A are placed end to 
end in a common axial line, and are connected by a suitable 
gearing to rotate in the opposite direction. The surface of each 
roller has around itarib, each turn of which around the roller 





Each ring has a separate commutator, which has as many segments | 


as there are corresponding field magnets, the alternate segments | 


being in electrical connexion, and when the armature poles and 
field poles oppose one another the commutator brushes rest on the 
insulating strips, and no current passes to that series. In addition 
to the ordinary field magnets, a second series of field magnets may 
have their poles in close proximity to the outside of the poles of 
the armature magnets, and a third series in close proximity to the 
inside. (July 7, 1882). 

3229. Cisterns or Flushin 
Closets, &c.: U. Bromley, G. Crowe, and W. James, 
Chester. [(d. 6 Figs.J]—A cistern is fitted with a syphon and 
an adjustable tap which, by means of a float, causes a second large 
tap to be opened in a given time, which fills the cistern and starts 
the syphon. 
ball tap of which is closed by the rising of a float, and the syphon 
started by depressing a displacer. 
by an aperture to prevent continued action after the flush. 
(July 7, 1882). 


Apparatus for Water- | 


This may be combined with a second cistern, the | 


Air is admitted to the syphon | 




















is composed of half a turn in a spiral direction and half a turn 
in a plane at right angles to the axis, and the coiled portions on 
the two rollers are in the opposite direction. The invention 
relates further to the selvage guiders of the kind described in Speci- 
fication 615 of 1881. The angular position of the feeler in 
relation to the feed roller axis is adjusted by self-acting means 
operated by the passing selvage acting upon an auxiliary feeler. 
| The jointed part of the rails where the cloth enters the tentering 
machine is constructed of a gradually curved form from the joints 
| to the entering ends of the rails, so as to dispense with sharp 
| angles at the joints. (July 8, 1832). 








3242, Tape Ladders: J. Carr, Manchester. [6d 
2 Figs.)|—The cross strips of the tape ladders of Venetian blinds 
are formed with yarn, or spun or twisted or other suitable material 
which are woven into the tapes of the ladder and extend from 
one tape to the other, but are not interwoven with weft except at 
the points of attachment to the tapes. (July 8, 1882), 


3244. Incandescing Electric Lamps: T. J. Hand. 
ford, London. ((. A. Van Cleve, Metuchen, New Jersey, 
U.S.A.) [2d.]—A compound capable of absorbing aqueous 
vapour is sealed permanently within the lamp, being enclosed in 
the base or ina tube attached to the central carbon supporting 
tube or other convenient position. (Void, the patentee having 
neglected to file a specification, July 8, 1882). 

3245. Separating Tar from Ammoniacal Liquor, 
&c.: J. and R. Dempster, Elland, Yorks. [6d. 7 Fiys.)—” 
A suitable shaped box having a vertical pipe screwed therein 
with an overflow cup on the top which can be raised and lowered, 
by means of the screw, to suit the height of liquor in the vessel 
is fixed to the opening out of which the liquor passes. The liquor 
flows into the pipe, over the edge, down the sides of the pipe into 
the box and out at the outlet. (July 8, 1882). 

3247. Axlesand Axle-Boxes: H. J. Haddan, Lon- 
don. (HE. Mers, Bruxelles) (6d. 2 Figs.|—Referring to the 
illustration, a split ring H! rests against the collar P Q of the 
axle, and is pressed against it by the screw-threaded coupling 
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H which secures the axle-box to the axle, and prevents escape of 
oil. The parts will be readily understood from the illustration, 
In a modification the inwardly projecting part of the ring H| is 
omitted, and the ring made flush with the face of the axle-box, 
the part C being replaced by a second collar on the axle. 
(July 8, 1882). 

3249. Looms for Weaving: C. Thompson, Halifax. 
(Sd. 27 Figs,|—The illustration is a front elevation of the slay. 
Two or more finger catches 3, one of which acts in connexion with 
the V catch for holding the reed 2 fast for the beat up, are applied 
to the slay beam 1. When the shuttle is trapped, or does not box 
properly, the reed is set free, the break is applied, and the loom 
knocked off or stopped instantly. The neck of the beam is enclosed 
by a hinged metal collar or casting, which also carrics guide pulleys, 








through and around which the friction chain is passed before 
attaching to the tension rod, whereby any amount of grip may be 
readily secured. The box front 34 is bevelled and a loop 33 formed 
therein for the check strap, the front being adjustable so as to 
accommodate the size of the box to any shuttle, the frame having 
lugs and adjusting screws 35 for determining and securing the 
front in position. In the construction of loom temples all the 
whee!s are mounted upon centre bosses. (July 8, 1882). 


3253." Smelting “Purple Ore,” &c.: R. Parry, 
Westcote, Cheshire. (2d.)—This ore or other ore is reduced 
to a fine powder, and is injected by means of a blast of air into 
a bath of metal already molten. (July 8, 1582). 


3254. Knife Cleaning and Polishing Machines: G. 
Kent, London. ([td/. 11 Figs.|—The rollers on which the 
handles of the knives rest whilst being cleaned (vide Specification 
100 of 1870) is made of elastic material, an elastic stop being 
provided for the back of the handle to rest against. Thestandard, 
which carries the roller support projects inwards into the interior 
of the casing, and is divided by a longitudinal slit into two parts, 
between which the knife blade passes. (July 8, 1882). 


3255. Incandescent Electric Lamps, &c.: J. H. 
Gardiner, London, [(id. 11 Figs.|—Fig. 1 is an elevation partly 
in section of a blow lamp for forming the bulbs of incandescent 
lamps. The blow lamp is of ordinary construction, except that 
within the burner tube are two blow-pipes, one having a wide 
open mouth, and the other terminating in a conical nozzle. The 
wind from the bellows is led into a valve chamber and a flap valve 
connected by a horizontal axis toa handle closes the supply of 
air to one of the pipes. When the conical nozzle is in operation, a 
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less supply of gas will be required; to ‘cut off a portion of the 
supply acam k3 on the horizontal axis operates upon a lever / 
jointed to thepipec. The leverl carries an adjustable piece Ul, 
which passes through a hole in the tube c, and compresses the 
inner flexible tube c*. Fig 2 is an elevation of an air pump for 
exhausting the bulbs, and Fig, 3 shows to an enlarged scale the 
manner of forming the joints between the tubes A! A2 and cisterns 
B! B2, CC being india-rubber rings, D a rubber sheath, E a 
screw cap, and F a metallic washer. Two barometer tubes A] A2 
are connected at their lower ends with mercury cisterns B! and B2 
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respectively, and chambers I! I? are formed at their upper ends ; 
M! M2 are mercury cisterns aes the top of 12, The lower 
part of the pipes} K K which pass through the gides of the 
chambers I! I2, are fitted with valves. An alternative up-and-down 
motion is given to the plungers G' and G? by any convenient 
mechanism. The plunger G2 rising, as shown, forces in the flexible 
bottom of the chamber B?, the mercury is forced into the 
chamber at the top, the air being forced out through the valve 
N. The plunger G? now descends, and with it the mercury in the 
tube A? (by its own weight), a vacuum is formed in the chamber I2, 
and the air rushes in as soon as the mercury allows the ball or 
other valve of the tube K to descend. Two strips of metal on 
the foot of an incandescent lamp according to this invention 
are connected to the filament, and bear against two metal springs 
in the socket. One of these springs is connected directly to the 
lead or preferably through a fusible strip of lead enclosed in in- 
combustible material. A third spring rests against the other 
gpring.of the socket, and can be forced out of contact by a button, 
when the lamp will be extinguished. (July 8, 1882). 


3257, Internal Stoppers for Bottles: A. T. King, 
Nottingham. (6d. 8 fwgs.|—A fixed or sliding collar of bloc 
tin, glass, or china surrounds the upper portion of the stoppers. 
(July 10, 1882). 

3258. Retaining Stockings, &c., in Position on the 
Wearer without Injurious Pressure: J. Parry, 
London. [td. 6 Figs.)|—The garter is fastened on the sides of 
the stocking and passes round the front of the leg, the back part 
of the stocking forming a wide band with equal pressure. (July 
10, 1882). 

3262. rg ee for Dyeing Cotton, &c.: E. 
Heppens . Huddersfield. [(4d.)—The loose cotton is 
dyed in a series of troughs having self-acting raking and lifting 
appliances, conveying tables, squeezing rollers, and doffers. (July 
10, 1882). 


3263." “Blocks” or “Cylinders” for Incandescent 
Lights: E. Davies, London, (2d.)—The cylinders for use 
with the oxy-hydrogen or other flame are composed of a mixture of 
magnesia 3 parts, precipitate of chalk 16 parts, plaster-of-paris 
6 parts, oxide of calcium 1 part, phosphide of calcium 1 part, pre- 
pared chalk 6 parts, mixed with water, with or without gum 
compressed to form cylinders and baked. (July 10, 1882). 


3264. * Duqeretes for Effecting the Transport of 
Live Fish: E. L. Sheldon, London. § (2d.)—Cold air or 
water is passed through a coil of pipes in the tank to keep it at 
the required temperature, which is ascertained by a thermometer 
and regulated by a valve. The tank has a perforated false bottom. 
The supply water is forced through a spray apparatus and falls back 
into the tank, (July 10, 182). 


3266, Paring the Curls of Hat Brims: J. Cree, 
Denton, Lanc. (2d.)—A flexible rirg is employed on a plate 
made to the shape of the hat brim. (Void, the patentee having 
neglected to file a specification. July 10, 1882). 


3267. Manufacture of Heels for Boots and Shoes: 
J.J. Gaserine, Leicester. (6d. 9 Fiys.)|—The leather is 
softened and compressed in a mould to the external shape of the 
heel, and is filled with a composition of gutta percha, asphalte, 
Stockolm pitch, resin, shellac, tallow, quicklime, and sawdust. 
(July 10, 1882). 


3269. Fillet Card Setting Machines, &c.: W. and E. 
Blackburn, Cleckheaton, Yorks, [2d.)—The clothing feed 
rollers are mounted in adjustable bearings so constructed as to 
admit the said rollers being placed at such angle as to present the 
clothing to the setting motion of the machine at an angle. 
(July 10, 1882). 


3270.* Rotary Engines and Pumps: J., F. W., and 
W. W. Brierley, London. (2d.)—The piston consists of a 
small cylinder set eccentrically inside the steam cylinder, and 
having a blade working across its diameter. The blade is divided 
transversely into two parts and a semicircular recess, in which a 
metallic packing piece works, is formed in the outer edges of these 
blades, The valve cylinder encloses the steam cylinder, and is 
rocked by acrank arm, the valve remaining stationary. (July 10, 
1882). 

3271. Electrical Meters: T. J. Handford, London. 
(T, A. Edison, Menlo Park, N.J., U.S.A.) (5d. 3 Figs.J—Fig. lis a 
ay ype view of the meter, being partly diagrammatic, and 
Fig. 2 is a view of detacbed parts showing means for operating the 
register mechanically from the working beam. Following out the 
connexions in Fig. 1, a knows portion of the current passes {rom 
the lead 2 by the wire 4, reverser G, wire 6, resistance R!, cup b, 
beam C, cell A, wire 7, reverser G1, cup f', controller D, wire 5, 
reverser G, and wire 3 back to the lead 2, and a deposit will be 
formed upon the electrode A until its weight depresses the other 
end of the beam C, the tilting of which is regulated by the dash- 














pot a, when the current.will take the path 4, G, 6, R', }, C, cell B, 
8, GI, f, e, D, 5, G and 3 to the lead 2, and the deposit will be 
formed on the other suspended plate (both suspending plates thus 
acting as cathodes), and the electro-magnet E arranged in the 
multiple arc circuit 9, D, i, k, E, R2, and 10, will attract the arma- 
ture A and actuate the register F. At the end of say a month the 
reversers G G! will be turned, when the suspended electrodes 
will both become anodes. A simple electrolytic meter I may be 
placed in the shunt circuit 11, 12, in case the automatic meter 
should get out of order. In a modification the electro-magnets 
E E' are arranged in the same circuit as the meter. (July 10, 1882). 


3273. Magnets: J. S. Fairfax,}London. ([2d.}—The 
cores of the magnets are wholly or partially constructed of filings 
or other small pieces of metal. When filling a case or shell a cur- 
rent of electricity may be sent through them and a “ jogging” 





motion imparted to the shell which is then compressed and held by 
suitable fastenings. We understand that asecond application of 
which the final has been deposited by the inventor covers this pro- 
visional. (July 10, 1882), 

3274. Driving Gear for Locomotive Engines: J. H. 
Jo m, London. (G. S. Strong, Philadelphia, U.S.A.) 
[6d. 6 Figs.J}—Two guided crossheads are connected to each other 
and to the piston rod. The crossheads are connected to the crank- 
pins of the driving wheels by two rods, one connecting one cross- 
head to thecrank-pin of one driving wheel, and the other rod con- 
necting the other crosshead to the crank-pin of the other driving 
wheel. This invention is fully illustrated and described on 
another page of this issue. (July 11, 1882). 


3280.* Taps and Valves: A. Wightman, Sheffield. 
(2d.]—A circular chamber is formed in the body of the tap, and 
has an annular recess round the bottom, which receives and holds 
a disc of rubber. The chamber is opened at the top and at the 
bottom which forms the inlet. (July 11, 1882). 


3284. Locking Screw Nuts on Fish-Plates: W. R. 
Lake, London. (J. F. Goodridge, Boston, U.S.A.) [6d. 
8 Figs.|—Consists of a metallic plate provided with four lips to 
abut against the nuts of the four bolts used in securing the fish- 
plates to two adjoining rails, a hole to receive one of the said bolts, 
and a slot to embrace the nuts of another of the said bolts. (July 11, 
1882). 

3286." Preventing Corrosion in Boilers; A. R. 
Bennett, Todholes, Renfrew. (2d.)—A nen-conductor is 
interposed between the boiler and every fitting not composed of 
the same metal as the boiler, and the boiler is itself insulated. 
The water in a boiler is kept highly alkaline. (July 11, 1882). 


3287. Automatic yy yo for Regulating the 
Supply of Gas to a Gas F: e, &c.: W. Cheyne, 
Briton Ferry, Glamorgan (td. 2 Figs.|—When the pres- 
sure in the mains increases it depresses a metallic diaphragm, 
opens the valve and allows a larger supply of gas. The diaphragm 
is adjusted by a weighted lever. (July 11, 1882). 


3289." Hame Plates of Harness, &c.: R. and B. 
Garrington, Darlaston, Staff. (2d.)—Consists in making 
the ‘‘ leader” and “‘ shafter” hame plates by a method and by the 
use of tools described. (July 11, 1882). 


3297. Breechloading Guns and Cartridges: A. N. 
Gavard and H. Millon, Paris, [6d. 10 Migs.|—Relates to 
a needle gun having a fixed cartridge case into which the powder 
and shot or ball are placed, and priming or fulminating composi- 
tion added. (July 12, 1882). 


3298.* Manufacture of Olefiant Gas, &c.: A. Col- 
lingridge, Paris. (2d.)—The"hydro-carbon or other oils for 
lighting or heating purposes are vaporised by means of an appa- 
ratus which allows electric sparks being directed on to particles 
of oil dropping into a generator, inside of which the electric cur- 
rent is conveyed from an adjacent battery, producing olefiant gas. 
(July 12, 1882). 

3299." Securing Globes to their Galleries: H. T. 
Harvey, London. [2d.)—A volute or concoidal shaped cam 
is fixed concentrically to a spindle passing through a piece of 
hollow shaped metal on one of the three arms. (July 12, 1882). 


3300.* Hoist, Lift, or Winch Winding Gear, &c.: 
B. Williams, Cardiff. (2d.|—A friction cone arrangement 
imparts motion tothe apparatus from a continually rotating shaft. 
The brake is automatically applied until it is properly released. 
(July 12, 1882). 

3301. Preserving from Corrosion the Surfaces of 
Ships, Piers, Bridges, &c.: T. S. Webb, London. [4d.}— 
A coating of glass or enamel is fused on to the structures by the 
aid of heat. The glasses or enamels are similarto those referred 
to in Specification 4139 of 1881, and vary between 5 PbO 4 BO, 
2Si O., and 50 PbO 4 BO; 2Si Oy. {July 12, 1882), 

3302. Roller Mills: T. Bouwens and T. Voss, 
London. (4d. 2 Figs.|—The grinding of the material is effected 
by the direct downward pressure of the upper roller aided by the 
use of additional weights. (July 12, 1882). 

3303. Secondary Voltaic Batteries: F.W. Durham, 
New Barnet, Herts, and P. Ward, London. [4d. 1 Fig.) 
The lead or other metal drawn into the form of ‘‘ pinion wire” is 
wound lengthwise or crosswise, or both, on a rectangular frame, 
or the pinion wire may be wound like a watch-spring so as to 








forma plate of disc shape. In the illustration the discs of pinion 
wire A are wound in volutes and placed one above the other in 
the jar B, the glass beads C being interposed between the suc- 
cessive discs. The discs can be lifted out of the jar by means of 
the ebonite rod D. The alternate plates are connected together 
by wires to two conductors which form the poles. (July 12, 1882). 


3304. Apparatus for Promoting Circulation of 
Water in Steam Boilers: J. P. Halket, London. ([2d.] 
—Channels are formed within the boiler around or partly around 
the furnace flues. These channels communicate below with the 
lower parts of the boiler, and are carried upwards to the desired 
extent, (July 12, 1882). 


3305. Manufacture of Ammonia: J. P. Rickman 
and J. B. Thompson, New Cross, Kent. [6d. 1 Fig.j— 
The liquid matter (e.g., urine and excreta) is fermented and then 
distilled, and the ammonia evolved during the distilling is absorbed 
in suitable acids, (July 12, 1882). 

3306. Scrapers, &c., for Cleansing Boiler Flues 
and Tubes: Lowcock, Shrewsbury, and J. Taylor, 
Salford. (6d. 6 Figs.)—Sheets of iron, descending between 
the spaces between the lower parts of the tubes, are attached to 
the underside of the lifting bars of the scrapers, to prevent accu- 
mulation of soot. 
of fast and loose pulleys; adjustable cams acting on a weighted 
lever connected to the strap forks reversing the motion, When 
worms are employed each worm rests in a worm box with bearing 
at each side for the worm shaft, the sides being faced to form sur- 
faces for the ends of the worm. (July 12, 1882). 


3309.* Poles and Nets for Lawn Tennis, Cricket, 
&c.: H. Richardson, Liverpool. [4d.]—Relates to the 
construction of the poles, to methods of straining or coiling the 
net in the centre, to side strainers and supports for the poles, 
to regulating the height of the centre of the net, and to a method 


The scrapers are raised and lowered by means | 














of arranging the cords or lines of the nets, and to the use, or 
partial use, of wire or chains for such cords, (July 12, 1882). 


3310.* Tubular Elevator Apparatus; Baron de 
Winter, Paris. (2d.]—“ Consists of a tubular elevator. having 
internal expansive power, and capable of rapid extension like a 
telescope, and again closing up, under the action of an internal 
power.” (July 12, 1882). 

3318. Appliances for Producing, Evolving, Col- 
lecting, Storing, and Utilising Electric Energy for 

hting, .: I, L. Pulvermacher, London. {éd. 
17 Figs.|—The copper plate, say, of a battery is stamped at about 
the centre of its length, so as to form two tongues, acting as 
distance and contact pieces. The plate when folded receives the 
zinc element and an insulating rod. A cylindrical tubular element 
may consist of an inner helix, formed of wire and covered outside 
with parchment or asbestos paper, the outer surface of which is 
painted with platinum black, or other suitable substance. A 
second set of helices is wound over this, and are secured by a third 
helix, the third helix being previously surrounded by loose, small 
helices, whose ends are connected to the helix covering the paper. 
One end of this cylinder so formed is stopped, and it then serves as 
the porous jar and negative element, an amalgamated rod of 
positive metal being placed inside the cylinder. Modifications 
of this arrangement are described and illustrated. A self-sup- 
porting lead wire cylinder may be formed as follows: A lead wire 
is spun upon a core also of lead in equal spiral order. This is 
itself coiled upon a mandrel so as to form an open-ended cylinder, 
The spirals of each coil are set to lodge themselves between the 
spirals of the next adjoining coils. In another form a metal plate 
is stamped into innumerable loops, which serve to hold the oxide 
of lead. (July 12, 1882). 


332i. Stacking Hay and other Crops: E. R. Salwey, 
Gravesend, [4d.|—The crop is first put up in isolated layers 
or sections cf small bulk, and these are combined into a single 
ee stacking being effected by apparatus described. (July 12, 


3322. Apparatus for potaing, Measuring, and 
Distributing Electric Currents: J. M. M. Munro, Glas- 
gow. (10d. 25 Fiys.)—Several armature rings are mounted on 
metal spokes with open spaces between to favour the escape of 
heat. Each iron core or ring is composed of several cylindrical 
bands of soft iron insulated from each other. The coils are 
wound as in the Gramme machine, U-shaped copper pieces being 
placed between the coils, the legs of these pieces being wedge- 
shaped, and the pieces connected to the coils so as to be included in 
the circuit. Referring to Fig. 1, which is a side elevation, the 
field magnets are made with curved middle parts F and straight 
ends, the exciting coils E are wound round each pair of the bars 
placed near together. The armatures rotate within the curved 
parts, which are the active or polar parts. The commutator 
brushes B bear directly on the circumferential parts of the coils. 
The armature coils made up of copper pieces (exclusively or in 
conjunction with the coils of wire) are arranged in a con- 
tinuous annular spiral. In a modification the armature consists 
of anumber of longitudinal rods running longitudinally, but 
bent or cut inwards and outwards, alternately, field stationary 
magnets being arranged, both inside and outside, within the 
grooves so formed, the copper rods being connected to the com- 
mutator and secured to a tubular shaft. An alternate current 
machine may be formed by suitably connecting the ends of the 
copper bars and replacing the external and internal magnets by 
a number of small magnets presenting alternate poles. If the 
multiple armature be reduced to a single armature, in which case 
it will have an iron ring between its radial parts, and the alternating 
field magnets are placed facing each disc face of the armature but 
with the same poles on opposite sides of each part, and if a suitable 
commutator is used to render the current which excites the field 
magnets alternate, the current produced by the machine will be 
continuous. Each dynamo machine is fitted with a device for 
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automatically throwing it out of circuit when it ceases to be 
driven, and which may be also arranged to act when the resist- 
ance becomes too great. The device may consist of a centrifugal 
governor, the sleeve of which is connected to a switch. An appa- 
ratus for measuring the strength of the current is illustrated in 
Fig. 2. A lever Lis mounted on knife-edges K and carries coils A, 
placed between stationary coils D which are adjustable upon the 
standards G. The coils A and D are arranged in a shunt circuit, 
and the strength of the current is indicated by the position of the 
weight W. If the lever W overbalances it may be made to break 
the main circuit by means of rods dipping in mercury and make 
a circuit which sounds an alarm. A coil in which the separate 
portions can be opposed to one another when the current is 
strong may be used with this meter. The measuring device is 
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shown in Fig. 3. A two-chambered vessel V is arranged some- 
what like an hour-glass and contains mercury and a small ad- 
justable port controlled by a valve adjusted according to the 
strength of: current, the vessel being inverted by the mercury 
making contact with the wires, which inversions are recorded by 
mechanism. Another arrangement is described and illustrated. 
The movable handles of the switches are arranged to drop by their 
own weight, or other suitable means (several described), so as to 
be less liable to be left partly on. The branch switches of a 
main conductor are held engaged by electro-magnets excited by 
the currents and become disengaged when the main switch is 
disengaged, and remain so until again engaged by hand. (July 13, 
1882). 


$325. Fol Bedsteads with Flexible and Elastic 
Sac : A.C. Henderson, London. (EF, F. Boyer, Paris.) 
(6d. 6 Figs.}—A characteristic feature is the rendering of the 
eloth sacking or other bed bottom elastic by stretching it by a 
combination of spiral springs and rollers placed at the foot and 
head of the bed. (July 18, 1882), 


3326." Tricycles, Velocipedes, &c.: F. Beauchamp, 
Edmonton, ([2d.)—Relatesto effecting the steerage, to provid- 
ing a rocking seat, and to the propelling mechanism. (July 13, 
1882). 

* Treatment of Sheet Metal for Obtaining 
Ornamental Effects: H. J. Haddan, London. (K. H. 
Schmid, Bern, Switz.) (2d.]}—The object is to produce a good 
substitute for mother-of-pearl incrustations in wood. (July 13, 
1882). 


3329. Reproducing Designs for the Illustration of | 
Kinleith Currie, Midlothian. | 


ks, &c,: W. P. Bruce, 
{4d.]—In this process the artist draws with the etching needle on 
a grounded metal plate the lines or spaces which are to be lightin 
the proof. These are then excavated by means of a chemical 
mordant, and the plate is printed like a woodcut. (July 13, 1882). 


$331.* Apparatus for Making and Breaking Elec- 
tric Circuits : J. R. Gibson, London. [(2d.]—A metal 
ball rolling in an endless path by its own gravity from a higher to 
a lower level touching in its course a number of contact surfaces, 
completes the electric circuits corresponding to the pairs of points 
over which it rolls. At the bottom of the inclined path it rests 
against ‘two conductors, and {completes a circuit which raises 
that point to the highest level, when the ball may be either 
released by hand or by electrical means. The apparatus may be 
enclosed in a hermetically sealed case. (July 13, 1s82). 


$332. Making Boxes, &c.: A. Millar, Glasgow. 
[6d. 12 Figs.)—Cardboard or other suitable material is stiffened 
by means of dishing, heading, or corrugating, and made into 
boxes forthe parcels post, &c. (July 13, 1882). 


33353. g Metals: A. M. Clark, London. (L. 
Edwards, Paris). (4d.)—Consists in annealing metals in a 
current of hydrogen gas, purified by one or more washings, in order 
to extract from the said metals all the metalloids (such as sulphur, 
phosphorus, arsenic, nitrogen. silicon, &e.), Which are by their 
nature prejudicial to the good quality of the metal. (July 13, 1882). 


3336. Harvest-Saving Appliances, &c.: E. O. 
Greening and E. D. Barker, London. (2d.]—An exhaust- 
ing fan driven by a system of friction gearing is connected to the 
stack by means of triangular flexible hose pipe, or a steam in- 
jector may be used instead of the fan. (July 14, 1882). 


3338. Clay Press Trays: J. Brindley, Burslem. 
[6d. 3 Figs.)—The trays are constructed of fluted boards or sides 
fitted with top and bottom strengthening pieces and tie-rods. 
(July 14, 1882). 

3340. Appliances for Securing Glass to Astragals 


and Sash Bars: A. Drummond, Edinburgh. {tid. 
18 Figs.]—The astragal or sash bar is formed with a central ridge 


between the shoulders on which the glass rests and over which | 


is fitted a strip of such a form that it secures, on either side of the 
ridge a tube of india-rubber which forms the joint. (July 14, 
1882). 


3342, Production of Alkali Salts from Sulpho- 
Acids: F. Wirth, Frankfort-on-the-Main. (Farbjfabrik, 
rormals Brénner, Frankfort). (4d.]—Alkali salts are prepared 
from sulpho-acids by the reaction therewith of the halogen and 
sulphate compounds of the alkalies. (July 14, 1882). 


3344. Self-Acting Window-Blind Apparatns: W.S. 
Laycock, Sheffield. (6d. 10 Figs.|—The blind roller con- 
tains a spring of sufficient strength to balance the weight of the 
blind and rod, so that the blind may be raised or lowered by re- 
lieving it of the weight of the rod or drawing it down by hand ; it 
is kept steady by means of a friction surface andspring. (July 14, 
1882). 


3345. Attaching the Bolsters and Handles of 
Cutlery: J. E. Beal, Sheffield. [6d. 11 Figs.|—To secure 
the bolster without the use of pins it is shaped to somewhat re- 
semble the letter H{ and placed in position through a hole in the 
top of the tang. (July 14, 1882 


3358.* Bell Traps for Drains: A, W. White and 
J. H. Evans, London. (2:.)—A flap attached to the end of a 
lever is placed in the drain pipe under the bell trap, so that when 
a large quantity of liquid is passing the flap is depressed, causing 
the lever to lift the bell and expose the full area of the drain pipe. 
(July 14, 1882). 


3369.*_ Preventing Accidental Extinction of Ex- 
posed Gas Lights, &c.: J. B. Thompson, London. 
{2d.]—In addition to the main burner a smaller one is employed, 
having placed above it a conical helix of platinum wire. (July 15, 
1882). 

3378,* Raising Apparatus, &c.: H. Meinecke, Jun., 
Breslau, Prussia. [2d.)|—By means of a brake or catch arrange- 
ment the weight is caused to remain stationary in any position 
when the crank orhandle is involuntarily let go. (July 17, 1882). 


3379.* Sewing Machines, &c.: J. Forbes, New York, 
U.S.A, [2d.]—Consists of a machine which is capable of being 
applied, by the substitution of different sets of cams, to either plain 
stitching or hem-stitching, the hem-stitch being produced by 
means of a combination of lock and chain stitches. (July 17, 1882). 


3384, Ae for Cutting Helical Grooves in 
Twist Drills, Rimers, &c.: H. J. Haddan, London. (J. 
Martignoni, Bockenheim, Germany). [2d. 3 Figs.}--The drill is 
mounted on the slide of the lathe and a simultaneous longi- 
tudinal and rotary motion imparted to it, the cutter being fixed 
on the mandrel. Referring to Fig. 1, the drill is “ fed” up to the 
cutter f by the handle M. By turning the handle Na longitudinal 
motion is given to the slide and the spurwheel S gearing in the 
stationary rack T actuates the shaft G which by means of one 
of the bevel wheels R! or R2, and the bevel wheel R and pin D 
gives a rotary motion to the drill or rimer, and a right or left 
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hand groove is cut according as to which of the wheels R2 or R} is 
fast on the shaft G. Figs. 2 and 3 illustrate the form of cutter, two 

















cutting edges being produced in the round head by making 
two oblique cuts, (July 17, 1882), 


3386. Combination Pocket Knife, Fork, and 
Spoon: L.A. Groth. (Ff. Praunegger, Graz, Austria.) [2d.|— 
The fork handle slides into the hollow knife handle, both closing 
similarly with a spring, while the spoon is jointed and folded in 
such a manner as to form when closed a part of the knife. (July 
17, 1882. 

3389.* Utilisation of Tidal Power: T. D. Gaman, 

Francisco. (2d.)—A reservoir and a pond are constructed, 
with a wheel in the tidal race, so that the tide in passing the race 
to the pond drives the wheel, and when the tide is low the wheel 
is driven by the water accumulated in the reservoir, suitable 
sluices being provided for the purpose. (July 17, 1882). 


3392. Manufacture of Firebricks: F. C. Glaser, 
Berlin. (Ff. Burgers, Bulnake, and Dr, C, Otto, Dalhausen, 
Germany). (2d.]—Coal or coke, or substances containing coal or 
coke, are ground and mixed with fireclay or other refractory 
material, formed into bricks and dried on heating flues or in kilns. 
(July 17, 1882). 


3397.*_ Apparatus for Drying Crops: J. Hooper, 
Great Teddington, Devon. ([2d.)—A vertical pipe having 
smaller radiating pipes is erected in sections near the middle of the 
stack which is building ; a horizontal pipe near the bottom of the 
stack is connected to the vertical pipe and toa fan, by which means 
air is forced through the radial pipes. (July 17, 1882). 


3398. Producing Transparent Patterns on Ground 
Glass: D. Reich and Co., Berlin. [(4«d.}—The parts to be 
made clear and transparent are covered with an easily melting 
composition mainly composed of borax, litharge, quartz, and 
pulverised glass in about equal proportions, and subjected to the 
heat of amufflefurnace. (July 17, 18382). 


3399.* Preparing Absorbent Paper for Use in 
Copying Letters: A. Gutensohn, London. (2d.)— 
Chloride of zine and nitrate of zinc are each dissolved in liquid 
ammonia. To five parts of the former and one part of the latter is 
added one-half per cent. of a strong solution of gelatine or glue 
and a small quantity of oxide of zinc. Both sides of the absorbent 
paper are then coated with the solution. (July 17, 1882). 

3401. Peeling Machine: H. J. Gehlsen, London. 
(H. Baaser and F, Se?ulte, Kalk, Germany.) (2d |.—On a central 
shaft are aseries of stars on which the peelers made of steel, 
curved and roughened, are hinged. They are pressed against the 
potato by means of springs. (July 18, 1882). 

3402. Machinery for Drawing, Spinning, and 
Twisting Fibrous Substances: F.W. Fox, Burley, 
and T. Coulthard, Preston. (id. 2 Figs.)|—Consists of a 
ring holder formed of sheet metal with an inner concentric ring, 
the top of which is below the top of the traveller so as not to 
interfere with the yarn in its passage to the spool. (July 18, 1882). 


3403." Steam Jet Apparatus: E. de ‘Pass, London, 
(E. Korting, Hanover). (2d.)—A fine air pipe is placed centrally 
in the steam nozzle to prevent noise and vihhation when heating 
liquids. (July 18, 1882). 


3406. Securing the Handles of Table Cutlery, &c.: 
H. Bottom and C. Rose, Sheffield. (2d.|—The tang is 
divided and driven into the handle together with a piece of suit- 
ably formed wire having a taper point, between the divided parts, 
causing them to fit the taper hole in the handle. (July 18, 1882). 


3407* Apparatus for Decorticating or Scouring 
Rice, &c.: J. H. C. Martin, Walthamstow. [2d.)—A 
cylinder is provided with a scouring surface and mounted on a 
vertical shaft revolving within a perforated cover, the bottom of 
which is made in the form of an inverted cone, and acts as a 
hopper. (July 18, 1882). 


3409, Plates for Secondary Batteries: W. Taylor, 
Tottenham, and F, King, London. (21/.)—Strips or tapes 
of lead are cut from a solid block in a lathe and coiled round a 
mandrel with flat or corrugated chucks or discs. (July 18, 1882), 


3413.* Pillars for Metallic Bedsteads: J. Jefferies, 
Birmingham, ([2d.]—Two or more tubes are combined or 
grouped together and fitted with the requisite corner blocks and 
mountings, (July 18, 1882). 


3433. Operating Microphones: P, M, Justice, 
London. (F. Van Rysselberyhe, Schaerbuk, Belgium.) (2d.)— 
A secondary battery or a thermo-electric pile is employed for 
increasing theintensity of the variations of an indicator current 
arising out of the variations in the resistances in microphonic 
contacts. (July 19, 1882). 


3444. Artificial Stone or Concrete Pavement, &c.: 
E. L. Ransome, San Francisco. ([td. 6 Figs).—The 
pavement is carried over cellars, basements, and other chambers 
by means of beams, the concrete being arranged in slabs to prevent 
its cracking from expansion, contraction, &c. (July 20, 1882), 


3447, Valves of Hydraulic Rams: J. Blake, 
Accrington. (4d.]—India-rubber or other suitable material is 
used, the valves being made either of a disc or cylindrical form. 
(July 20, 1882), 


3541. Production of “ty 4 uinoline from Ortho- 
Nitro-Benzylidenacetone : J. Erskine, Glasgow. (J/c 
Farbwerke : vorm Meister, Lucius, and Briining, Hoechst-am- 
Main). (2d.]—For every twenty parts of ortho-nitro-benzylidena- 
cetone there is used seventy-five parts of tinchloride and seventy- 
five parts of muriatic acid (of 1 deg. specific gravity) diluted with 
its own quantity of water. To the mass resulting from the reaction 
is added an excess of hydrate of lime, and the new base is sepas 
rated by distillation in a current of steam. (July 26, 1882). 


3574. Governors for Steam Magines, &c.: W. R, Lake, 
London. (J. Judson, Rochester, New York, U.S.A.) (6d. 4 Figs.|— 
Two coiled springs G opposing the rise of the balls extend cross- 
wise from one ball to the other, one on either side of the governor 
and are connected to the balls by means of the studs a. Another 
coiled spring 6 resting on a follower c is contained in the? “barrel” 
H_ The constant pressure of this spring downwards in the barrel 
has a tendency to raise the valve rod C, by means of the rod d 
and lever f, against the action of the balls, The piston B of the 
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valve consists of a body h and two heads kk, which rise and fall 
on the plate. Thelugs mon the lower head form guides for 
the valve, the lower edge of the upper head & being bevelled ag 
shown at x, The steam enters the casing B, passes by the 


two heads kk, and passes out below (two ports connect the 
chamber above the upper head k witb the opening below). (July 27, 
1882). 

3783. Asphalte Apparatus: B. D. Healey, Brig- 
house, York. (6d. 6 Figs.|—A pan of conical form, provided 
with horizontal stirrers fixed to a vertical shaft, is surrounded by 
. — flue for heating bituminous compounds. (August 9, 

882). 

5280. Sigpeting by Electricity through the Medium 
of Gas: .R, Lake, London. (Ve Standard Time Com- 
pany, New Haven, Con., U.S.A.) [6d. 8 Figs.|—A second gas- 
holder, for holding gas under a pressure greater than the normal 
pressure in the gas mains, is so arranged with the gasholder and 
gas mains of a common gas lighting system that at precept 
times its higher pressure is opened to the mains and imparts an 
impulse to the gas in the mains. One leg of a U-shaped tube, 
filled with mercury toa level above the bend, is placed in con- 
nexion with the medium through which the impulse is to be re- 
ceived, and on the impulse being received the mercury rises in 
the other leg, and completes an electric circuit. (November 4, 
1882), 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford. 
street, Strand. 


Finspury TEcHNIcAL CoLiece.—We have already 
called attention to the introduetory address given by 
Mr. Philip Magnus, the director of the City and Guilds 
of London Institute at the opening of this college. The 
chemical laboratories which were not quite complete at 
the date of the opening of the college, are now ready for 
the reception of students, and among the evening eourses 
is one especially interesting to the building trade, by 
Professor Armstrong F.R.S., who proposes to deliver a 
series of lectures illustrated by laboratory instruction 
adapted to plumbers, gas-fitters, painters, &c. It is 
intended in this course of instruction to consider very 
fully some of the practical problems of sanitary engineering 
now engaging public attention. Students desiring to join 
these courses, should apply at once at the office of the 
College, Tabernacle-row. 

TorPeDO Boats.—Messrs. Yarrow and Co., of Poplar, 
have just completed four second-class torpedo boats for 
the Admiralty, the last of which was tried on the 22nd ult. 
at Long Reach, on the Thames, in the presence of Mr. 
Allington and Mr. Andrews, of the Admiralty, and 
Mr. Maiston, of Portsmouth. Formerly the conditions of 
trial were that these small craft should be put through six 
runs at the measured mile, but as this test of endurance 
was not considered a sufficient guarantee against sub- 
sequent breakdowns, they were afterwards required, 
previous to acceptance to pass through an ordeal of two 
hours’ continuous full power steaming, loaded, during 
which the customary runs were to be made upon the mile. 
At the trial of Thursday a speed of 17.27 knots were 
realised, the greatest which has yet been recorded of any 
second-class boats under the new conditions, The boats 
are provided with forward steam impulse gear, as 
originally proposed by the firm in conjunction with 
Captain Gordon, of the Vernon, and are to be despatched 
—_ to Portsmouth for trial of their torpedo fittings. 
—Times. 


THE ENGINE, Borter, AND EmprLoyers’ LIABILity IN- 
SURANCE Company, LimiTep.-—The general meeting of the 
shareholders of this company was held on the 23rd ult. 
at the head office of the company, No. 12, King-street, 
Manchester, Mr. R. B. Leueten: the managing director, 
presiding. A dividend at the rate of 5 per cent. on the 
paid-up capital was declared ; 1000/. was carried to reserve, 
and after writing off 15 per cent. for preliminary expenses 
and depreciation of furniture, instruments, books, and 
stationery, the balance was carried to next account. The 
chairman congratulated the shareholders on the progress 
of the company during the last and previous years, and 
stated that comparing it with the two most successful 
companies of the same kind it appeared that the income 
of this company was more than double that of the one, 
and more than five times that of the other for the same 
period. The number of boilers proposed for insurance 
during the last twelve months had considerably exceeded 
that of any previous year, irrespective of the boilers of 
the War Department of the Government at the various 
stations throughout the United Kingdom, the contract 
for which had been completed on the last day of the year. 
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HOPKINSON’S CURRENT METER. 

THE question of measuring the electric supply 
toa house or factory is becoming of serious im- 
portance, as may be gathered from the animated 
discussion which touk place after the reading of Mr. 
Shoolbred’s paper on the subject at the recent 
meeting of the Society of Telegraph Engineers and 
Electricians. 
two classes : (1) Quantify or Coulomb meters, and 
(2) energy or work meters. The first class is that 
which is in favour with the public, who regard the 
electric current much in the same way as they 
regard water supply, and do not understand that the 
properanalogy to it is water under pressie, not simply 
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water in quantity. As Professor Perry pointed out 
at the meeting referred to, the energy or erg-meter 
is really the proper instrument to use, since it is 
electric energy which is supplied ; and if, as appears 
likely, the current is made to perform mechanical 
work in addition to lighting a building, the neces- 
sity for an energy or work-meter becomes still 
more obvious. In New York the Edison system is 
at work in a large district, and it is stated that the 
chief revenue of the supplying company is for elec- 
tric power delivered to machines by day. The 
light in fact given at night is regarded as a ‘‘ waste 
product,” just as coke, ammonia, and tar is regarded 
by the gas companies. On the whole, then, it 
appears that for the manufacturers’ sake it would 
be best if energy meters were adopted in preference 
to Coulomb or quantity meters. But according to 
Mr. R. T. Crompton, this is unlikely to happen, as 
the Board of Trade have evidently made up their 
minds to have current meters. 

The current meters of Edison and Sprague are 
based on electrolytic action, that is to say, the 
deposition of zinc or copper by the passage of a 
portion of the current through an electrolytic cell. 
The portion of current thus employed bears a con- 
stant ratio to the whole current, and hence the 
weight of metal deposited in a given time measures 
the quantity of current. In Sprague’s pattern the 


current is periodically reversed through the cell by 
automatic action, and the work done is thus undone 


Electric meters may be divided into | 
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| again ; and the number of reversals is recorded in | 


| a given time as a measure of the current. Messrs. 
vised very ingenious current meters based on 
| electro-magnetic and mechanical effects. To this 
class belongs the current meter of Dr. J. Hopkin- 
| son, F.R.S., which we now illustrate, and which 
has many advantages in its favour. 

Fig. 1 is a side view, with part shown in section, 
of the Hopkinson coulomb or current meter, and 
Fig. 2 is a back view with case shown in section. 
In both figures a a are the electro-magnets of a 
'small dynamo-electric machine to be used as a 
motor, 6 being its armature. This dynamo is 
wound with fine wire as a shunt to the current to 





be measured, part of which passes from L round 
the electro-magnets, then through the armature, 
and thence by brushes and wire to the insulated 
ring h (Fig. 1). Here the circuit may be either 
made or broken, according as the movable piece or 
core i is raised or lowered. If this piece, which is 
a soft iron core within a solenoid, be lowered, the 
circuit is completed to the metal frame of the 
instrument through a vertical contact pin p. This 
pin projects into a groove in the core, and forms a 
rubbing contact as the latter revolves. 

The current to be measured passes through a 
solenoid of stout wire j enclosed in an iron tube f, 
supported by the frame of the instrument. The 
vertical shaft 1 is driven by the armature of the 
dynamo and carries the iron core m m fixed to it. 
The iron core i revolves with the shaft / and can 
slide upon it. It is connected by links o o to the 
governor balJs x n, which therefore tend to raise it 
as the shaft revolves. The revolutions of the shaft 
are indicated by the worm and wormwheel q, acting 
on the shaft and operating the pinions rr, and hands 
of the counter s. Springs ¢ take the weight of the 
core i, and are so adjusted that when no current | 
passes through the coil j, contact is broken with the 
insulated ring h ; but a very small current through | 
this coil will make the contact and cause the electro- 
motor to begin to revolve. When a current passes | 
through the coil j it causes attraction between 
the fixed tube / and the flanges of the moving | 





| opposition to the magnetic force. 


| broken and the speed will fall. 


| increase. 


cores m and i, also between the cores m and i. 


'The magnetic force upon i is verti n- 
Ayrton and Perry, Mr. Boys, and others, have de- | in i wikis ae oe 


wards, and is proportional within -certain limits 
to the square of the current in the coil. When the 
governor is revolving the centrifugal force on 


_ the governor balls is proportional to the square of the 


speed of revolution, and tends to lift the core i in 
These forces will 
exactly balance one another, for if the speed be 
too great the circuit of the electro-motor will be 
If it be too small 
the electro-motor will work and the speed will 
The result is that the system will 
revolve with a velocity proportional to the current 
through the coil. Owing to the symmetrical 


arrangement of the cores, the electro-magnetic 
forces are balanced as far as the shaft / is con- 
cerned, and they do not tend to put any pressure 
upon the bearings. 

The illustrations show the most improved form of 
the meter as constructed by Dr. Hopkinson, who 
has kindly furnished us with the particulars of the 
invention. 





MODERN MACHINE TOOLS. 
By J. RicHarps. 
No. II.—Macurye Toot FRamMes. 

Iris curious how for along time in England, and 
to the present time in America, metal framing for 
machines followed the form of the wooden frames 
that preceded it. This similarity is in some cases 
traceable to the requirements of use, but generally 
it has not this excuse, and seems to arise from not 
considering the different nature of the two mate- 
rials. Rib and plate framing is in most cases an 
imitation of wood framing, soalso are beads, mould- 
ings, and panels with ornamentation of all kinds. 
These things are drawn from architecture and 
cabinet-work, and have no legitimate place in con- 
nexion with machine tool designs. The same re- 
mark applies to painting in colours, and varnishing ; 
matters, however, in which there has been a great 
improvement of late years, the application of so- 
called ‘‘ ornamental” painting being now confined 
to certain classes of agricultural machinery and to 
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small machines intended, like cabinet-ware, for 
household purposes. 

A marked example of the rectangular form of 
framing is shown in Fig. 1, illustrating a band 
sawing machine, invented and patented in London 
in 1802. This frame is described as of iron, but 



































reals 





so nearly has the wooden form been followed that 
in absence of a description, almost any one would 
think the frame made of wood. 

Another example that can be referred to is the 
celebrated blockmaking machinery invented by 
Brunel and Bentham, constructed mainly by Mr. 
Maudslay between 1800 and 1808. A set of models 
of this machinery may be seen at the South 
Kensington Museum. The framing, although of 
iron, is in many respects the same in general 
arrangement as though made of wood. There is, 
however, a disposition of metal in the lines of 
principal stress that might afford lessons to 
designers of the present time. Although not 
directly connected with the present subject, some 
remarks respecting this machinery will not be out 
of place. Considered with respect to the difficulty 
and intricacy of the operations performed, the then 
existing facilities for constructing machines of the 
kind, and its history since, we think this block- 
making plant, consisting of more than thirty 
machines, is the most remarkable ‘‘ scheme” that 
the whole history of implement making can furnish. 
For seventy years this machinery has continued to 
do its work with a gain of tenfold over hand per- 
formance, and up to the present time no engineer has 
ventured in any country to construct machines for 
similar work. 

In shaping wood or other material by n.achine 
action, the difficulties to be overcome increase with 
the irregularity of the forms to be produced. 
Cylindrical shapes,. flat planes, or regular devia- 
tions from these, are not hard to execute; but 
ships’ blocks do not come under any of these 
heads, but are of the most irregular forms, besides 
being made of a score of sizes of hard wood, with 
various modifications, that seem to render it im- 
possible for any considerable part to be shaped by 
machinery. They are made, however, almost wholly 
by machinery, and at the rate of 500 blocks a day. 

Returning to the subject of framing for machine 
tools, the strains most difficult to provide for are tor- 
sional. Lathes form a good illustration of this, or, as 
we may say, an extreme illustration, because nearly 
all the cutting stress upon a lathe frame is torsional. 
The same remark applies to other machines that 
have a rotary spindle set parallel to the framing. 

In that class of machines with a throat or opening 
at the side, such as slotting and drilling machines, 
punches, steam-hammers, and so on, side thrust 
and torsion are more difficult to provide against 
than what may be called direct strains. The latter 
fall in the plane of the framing—in its deep section, 
that must in any case be provided to support the 
working parts. To generalise, it is not difficult to 
so dispose the framing as to resist strain in one 
plane, but is difficult to so dispose it as to resist strain 
in two planes, horizontal and vertical for example. 

In the case of machines with vertical action the 
framings of which have the form of a pillar, lateral 
stress becomes torsion of the trunk or pillar. This 
class is a large one in modern practice, and includes 
at least one-half of all the machine tools made. 
In respect to such frames there can be no question 





as to their proper section ; nothing but the box form 





would resist the torsion or have the required 
rigidity, especially when the action is by blows, or 
has the effect of producing vibration by recipro- 
cating motion. 

We are not aware of there being any exact data 
from which the corresponding strength of box and 
rib sections of equal weight may be definitely stated ; 
certainly none that would apply in the case of 
machine frames subject to intermittent stress, tor- 
sion, jar, and accidental strains. The difference can 
be fairly realised only by constructing two frames 
with a like amount of metal; one with any of the 
common solid sections, the other of the box form, 
and then subjecting the two to experiment. Com- 
parison of the two types of framing without resort 
to such an experiment as we have indicated is out 
of the question, especially in respect to torsion. 

Considering this matter and the nature of the 
strains imparted to lathe frames, it is remarkable 
that in America such frames are nearly always made 
open, consisting of two rails or side pieces con- 
nected by cross girths, nearly in the manner of 
wooden frames once employed. That their form 
originated in this way there can be no doubt ; not 
more than forty years ago engine lathes were made in 
the New England States with frames of pitch pine 
wood ; the ways were strips of cast iron fastened 
on top with carpenter’s screws. These ways were 
chipped and filed true, so the headstock, sliding 
head and carriages, could be mounted without 
other contact than the narrow ways afforded. This 
will be again alluded to in a future place. When 
the wooden frames were replaced by iron, the form 
was preserved as already pointed out, and in the 
case of many makers remains to the present time 
without material change. The section is one of 
the weakest that can be made, if considered with 
respect to the ordinary strains to which lathe frames 
are subjected, and its continuance is unaccountable. 

These remarks apply of course to what may be 
called self-contained frames, such as are set upon 
standards or legs, and not to the heavier class of 
frames that are mounted upon foundations, the 
strength of which must be in a measure added to 
that of the frames. 

Sir Joseph Whitworth has pointed outhow Nature 
has provided precedents for the form of machine 
frames. Bones, which form the framing of animal 
organism, are of a tubular or ‘‘box section,” in 
general cylindrical. The ‘‘ organic” form of framing, 
as it may be called, has only utility for it object. Its 
functions correspond in animals and machines, and 
ornament becomes caricature. 

Fig. 2 shows an application of the box frame for 
lathes.* Such a frame is as nearly inflexible as a 





given amount of metal will permit. The trough in 
the middle at. admits clamps for the sliding head 
or other parts, and is also a receptacle for chips, 
which can be swept into the holes at c, from where 
they will fall through the larger holes at m. Fora 
frame 12 in. square or 12 in. wide in the middle the 
holes c can be 3 in. square and the bottom ones at m 
something larger, 4 in. wide and 6 in. long is enough. 
The bevel surfaces at » are inclined 60 deg. so as to 
permit compensation or refitting, in case the sliding 
head should wear loose. The bearing surface at e 
is made 4 in. wide, and at 03 in. wide. Frames of 
this kind are not difficult to mould and can be made 
of any length shorter than a pattern, or moulded 
without a pattern in special cases. It is also a con- 
venient form for sectional frames, composed of 
pieces bolted together, as is often necessary for 
mountain transportation. 








PRIVATE BILLS FOR SESSION 1883.} 

WE now throw off the shackles of classification 
and roam fancy free among the remaining Bills in 
virtue of the password ‘‘ Miscellaneous,” noting 

* ‘The present and future illustrations employed in these 
articles are not drawn to scale, being intended to explain 
methods only. They are not, however, mere ideas, being 
in nearly all cases taken from actual practice and from 
designs that have been well proved. 

+ See also pp. 15, 27, 52, 87, 113, and 182 ante, also 
pp. 459, 577, 587, and 613 of our last volume, 





by the way that our time-honoured travelling 
companion, the Corporation of London, is only 
conspicuous by its absence on this occasion. Either 
it has no present need for further legislation, or the 
cloud no bigger than a man’s hand is already sufti- 
ciently apparent to strike terror to the civic soul 
and paralyse its energies. Whatever the cause of 
reticence may be the Corporation is not among the 
list of applicants for private Bills, so we proceed 
with those that are. The Imperial Government, 
on the other hand, have in addition to publicity 
respecting their intentions in municipal matters, 
advertised some private measures on their own 
account, a pastime they have indulged in for 
several years past to the exclusive benefit of their 
parliamentary agents, the London Gazette, and the 
waste-paper basket. The first of these shadows 
for next year is called ‘‘ Crown Lands and Forests,” 
the objects of the Bill being, as before, to amend 
existing legislation as to enabling the Commis- 
sioners of Woods, &c., to grant leases, to ac- 
quire by compulsion or agreement the rights of 
certain persons to fuel wood from the New Forest ; 
to enable the Commissioners to grant leases of the 
sea shore for the purpose of an oyster and mussel 
fishery ; to afford greater facilities for the enfran- 
chisement of copyhold Crown lands subject to sub- 
sisting mortgages ; to amend the existing conditions 
affecting the officiating clergyman of Rhyl and the 
national school and glebe land of that parish; the 
remaining provisions of the Bill relate to an Act for 
disturnpiking certain turnpike roads in the county 
of York and transferring them to local highway 
authorities. 

The familiar Bill under the title of ‘ River 
Thames” runs pretty much in the lines of its pre- 
decessor do-nothings. It starts off with a provision 
to repeal, alter, or enlarge the powers of the 
several Acts now in force affecting the river, and 
to authorise the granting of licenses to craft navi- 
gating the Thames; next to repeal, alter, or en- 
large the Merchant Shipping Acts 1854 to 1876, so 
far as they affect the Thames and the Board of 
Trade ; similar enactments with respect to the 
Acts relating to the Corporation of the Trinity 
House ; the like as to Acts relating to pilots and 
pilotage ; the Watermen’s Company and the Thames 
Conservancy. Then follow provisions giving me- 
tropolitan police magistrates and county justices 
jurisdiction over the river, others to transfer the 
powers of existing bodies to other bodies, and 
authorising the making of bye-laws. 

The ‘‘ Thames Navigation” Bill again reproduces 

the well-remembered feature of its defunct brethren. 
It is to make better regulation for the traffic on 
the river, and the placement of works and con- 
veniences on its banks for the prevention of acci- 
dents and the preservation of life and property ; to 
prohibit the use of lights calculated to mislead ; to 
compel owners of manufactories, mills, &e., to 
prevent the emission of smoke and noxious vapours 
from their works, and to impose penalties in con- 
nexion with the removal of wrecks and other ob- 
struction ; to license and regulate steam and other 
vessels, and to limit and define the powers and 
duties of the crews; to regulate the speed of 
vessels, and compel the employment of steam tugs ; 
to empower and require the co-operation of the 
Metropolitan and City police, with the officers and 
servants of the conservators ; to give (like the last 
Bill) metropolitan police magistrates and county 
justices jurisdiction over the river; to amend the 
Conservancy Acts; to give powers to the con- 
servators to inspect drains, sewers, and other 
works, and otherwise enable them to perform their 
duties in connexion with the purification of the 
Thames and the tributaries thereof ; to enable the 
conservators to levy tolls, and to simplify the mode 
of electing conservators. 
The three last notices are rounded off, as on former 
occasions, with the appendage ‘‘ by order,” which 
reads like a royal salute, and strikes the plebeian 
mind with quite as much awe as a picture of the 
British lion or Union Jack would have done in the 
same place, besides being easier of execution. 

The next shifting of our scene takes us back to 
municipal government. The Metropolitan Board 
of Works promote three Bills ; we take first, ‘‘ Me- 
tropolitan Street Improvements,” authorising: 1. 
A new street from the Holborn Town Hall to St. 
John-street-road near the Angel at Islington, com- 
mencing at the junction of Gray’s Inn-road and 
Clerkenwell-road, and terminating on the western 
side of St. John-street-road, Clerkenwell, at its 








junction with Myddleton-place. The works will 
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consist of (a) 
of the improvement before described up to the 
north-west corner of Coldbath-square; (b) the 
widening of part of Exmouth-street on its south or 
south-eastern side ; (c) analteration of the levels of 
Garnault-place ; (d) a new street from the junction 
of Garnault-place and Green-terrace to the termi- 
nation of the improvement in St. John-street-road. 
No. 2. Widening of Upper-street, Islington, on the 
east side between Cross-street and Florence-street, 
and on the west from the police-station to the 
junction of Barnsbury-street with Upper-street. 
No. 3, the widening of Green-street, Bethnal-green, 
on the north side from Victoria-square to Globe- 
road. No.4. Widening of Little York-street on the 
north side from the junction of Little York-street 
with Club-row. No. 5. ‘‘Tower Hill Improve- 
ment,” consisting of a new street in continuation 
of the new street authorised by the Metropolitan 
and District Railways City Lines Extensions Act, 
1879, commencing at the junction of that street 
with Trinity - square, and terminating at the 
southern end of the Minories; this latter work 
involves an interference with the garden in Trinity- 
square, and the utilising a portion of that garden. 
No. 6. ‘Hammersmith Improvement,” being the 
widening of King-street East, from the Broadway 
toa point about 130 yards east of Rowan’s-road ; 
also the widening of Brook Green-road on its west 
side from the Broadway to the south side of the 
fire brigade station. No. 7. ‘* Hampstead Improve- 
ments,” including a new street commenceing in 
High-street, opposite its junction with Heath- 
street, consisting in part of a widening of Church- 
place on its east side, and terminating at the 
junction of Church-place with Church-lane; the 
widening of High-street on the west side from its 
junction with the lastly described street to a point 


60 yards north of Church-lane, together with a! 


footway to connect the new street with High-street, 
as widened in or about the line of Wells Buildings. 
No. 8. ‘‘ Bermondsey Improvement,” commencing 
at the junction of Star Corner with Abbey-street, 
and terminating at the junction of Bermondsey 
New-road with Rodney-street, consisting of the 
widening of Star Corner on the eastern side from 
Abbey-street to Grange-road, and the widening of 
Bermondsey New-road on the western side from 
Edward-street to Rothsay-street. No. 9. ‘* Widen- 
ing of Walworth-road,” on the south-western side, 
from Hampton-street to Thomas’s-place, and for 
the purposes thereof the alteration of the bridge 
carrying the Chatham and Dover Railway over 
Walworth-road, and the setting back of the abut- 
ment on the south-western side of that bridge. 
No. 10. ‘‘South Lambeth Improvement,” a new 
street commencing on the western side of the South 
Lambeth-road and terminating in that road opposite 
Walton-terrace. The Bill is also to contain powers 
enabling the Board to carry the works over the 
Metropolitan Railway and parts of the New River, 
to acquire footbridges over the Grand Junction 
Canal at Paddington and Chelsea, and to vest the 
same in those parishes. Among the other pro- 
visions of the Bill are exemption from the 92nd 
section of the Lands Clauses Act, and power to the 
parish of Hampstead to contribute towards the cost 
of the improvements in that parish. 

The Bill headed ‘‘ Metropolitan Board of Works 
(Bridges, &c.)” is to enable the Board to alter and 
reconstruct the existing Hammersmith Bridge, to 
make a temporary bridge with approaches thereto 
for use during such alteration or reconstruction, to 
charge the maintenance and repair of the approach 
roads and altered bridge, partly upon the Fulham Dis- 
trict Board of Works, and partly upon the authority 
having the management of Bridge-road, Barnes. 
The Bill is also to transfer to and vest in the Board 
the undertaking of the Poplar and Greenwich Ferry 
Company, and to extinguish all rights of levying 
toll on the East and West Ferry roads in the parish 
of Poplar, to abolish all rights of ferry under 
certain Acts of George the Third, to dissolve the 
Poplar and Greenwich Ferry Company and provide 
for the distribution and application of the purchase 
money, and to vest the before-mentioned roads in 
the Poplar District Board of Works. We have 
had occasion to refer to this Poplar and Greenwich 
Ferry concern several times before, and consider 
that, like Charles the Second, it ought to apologise 
for the unconscionably long time it takes in dying. 
We believe it possesses the only constant toll-gate in 
existence within the metropolitan area, and we 
might add for a radius of many miles round it. The 
other possessions of the company include, as we 

















anew street from the commencement | have previously stated, the notion that it is entitled 


to charge a toll of one penny for every person 
landed on the shores of Millwall. Returning to 
the Bill, the further provisions relate to the default 
or neglect of vestries or district boards to pay the 
amount of precepts of the Metropolitan Board, and 
enable that body to deal with them more effectually 
in future. 

The third application of the Metropolitan Board 
is called ‘‘ Metropolitan Street Lnprovement Act, 
1877. (Amendment),” and is to amend certain 
sections of that Act relating to the West-end new 
streets and street improvements. We forget how 
many amendments this Act of 1877 has been sub- 
jected to, but it seems pretty evident that much 
further manipulation must inevitably lead up to a 
final Amendment Act, defining how much of the 
original measure remains in force and how much 
represents the tinkering. 

The notice headed ‘‘ City of London Parochial 
Charities Bill,” which is evidently a blood relation 
of the one inserted last year under that title, states 
that it is intended to move the House of Commons 
in this session for leave to bring in a Bill relating to 
the parochial charities of the City of London, and 
every other charity the property and income of 
which is applicable for the benefit of any parish 
within the City, and which Bill is to contain the fol- 
lowing powers. 1. Theappointment of the Charity 
Commissioners to be commissioners for the purposes 
of the Act, with an addition of two to their present 
number. 2. To enable the commissioners to in- 
quire into the property and revenues of the charities 
and the application and administration thereof, and 
in doing so to exercise the powers which might be 
exercised by the High Court of Justice, if the 
matters had been referred to it instead of the com- 
missioners. To enable the commissioners to classify 
the property, distinguishing that devoted to eccle- 
siastical from that devoted to other charitable pur- 
poses, and to prepare from time to time schemes (a) 
for vesting the property in official trustees, (b) for 
the administration and due application of the 
revenues thereof, and (c) for the payment to the 
Ecclesiastical Commissioners of any funds which the 
scheme shall define as surplus ecclesiastical funds. 
The Bill is also to suspend, except as therein pro- 


| vided during a period to be defined, the powers of 


any court or judge, with respect to the City paro- 
chial charities, which seems rather a novel power to 
say the least of it. 

The Bill with half its title in parentheses, and 
called “Fish Exchange (Blackfriars) Limited,” is 
to authorise that company to establish a market in 
the parish of St. Andrew by the Wardrobe, in the 
City of London, with wharves, landing-places, rail- 
way sidings, tramways, roads, and approaches in con- 
nexion therewith, for the sale of fish and other 
edible articles, together with articles in connexion 
with the fishing trade. The site is be on the lands, 
&c., known as ‘‘ Muggeridge’s Granary,” and the 
market when completed will, according to the notice, 
be situate within a perfect labyrinth of boundaries, 
and in a locality somewhere between Queen Victoria 
Street and the foreshore of the Thames, pedes- 
trians taking as land-marks Upper Thames Street, 
the City Flour Mills, and Wheatsheaf Wharf. The 
Billis to discontinue for public traffic and extinguish 
all rights over Puddle Dock, Victoria Wharf, and 
St. Andrew’s Wharf, and is to authorise agreements 
with the Chatham and Dover Railway Company as 
to the construction of sidings in connexion with the 
market and the railway of the company. 

The ‘‘Tower (Thames) Subway” Bill is to in- 
corporate a company with power to make: (1) A 
carriage subway commencing in the Liberty of the 
Tower at a point near the eastern end of Great 
Tower-street, passing thence in a southerly direc- 
tion by means of a tunnel under Great Tower Hill 
and the River Thames, and terminating in the 
parish of St. Olave, Southwark, at a point in the 
land formerly the brewery of Messrs. Barclay, 
Perkins, and Co., situated between Vine-street 
and Stoney-lane ; (2) a diversion and alteration of 
the levels of the existing Tower Subway; (3) the 
appropriation of a portion of Great Tower Hill, 
and an alteration of that roadway, between the 
south end of Trinity-square and the prolongation 
in an easterly direction of the north side of Great 
Tower-street. The Bill is further to authorise 
agreements with the City Corporation, the Me- 
tropolitan Board of Works, the Whitechapel and 
the St. Olave District Boards of Works, the Tower 
Subway Company, and the Metropolitan and 
District Railway Companies, with respect to con- 





struction, management, and maintenance of the 
proposed works, together with power to the Cor- 
poration, or the Metropolitan Board, to promote 
the Bill, and exercise the powers referred to in 
the notice, also to authorise the company to pur- 
chase the undertaking of the existing Tower Sub- 
way Company. 

The ‘‘ Alexandra Palace and Grounds” Bill is 
promoted by the London Financial Association to 
repeal certain sections of existing Acts of Par- 
liament, and to enable the association to sell, 
demise, or otherwise deal with the palace and 
lands free from the provisions and restrictions 
imposed by those sections, likewise to exempt the 
association from all obligation to continue the 
palace as a place for public resort or recreation. 

The Bill called ‘‘Manor of Fulham, Middlesex 
(Commonable Land),” is to divide the land to be 
specitied therein between the Ecclesiastical Com- 
missioners and the copyholders of the manor, 
entitled to commonable rights over that land, and 
to prescribe the mode of vesting the respective por- 
tions and of dealing with the proceeds thereof, freed 
in each instance from all commonable and other 
rights affecting the same. 

Lancashire Plateway Bill is a novelty. Its objects 
are to incorporate a company for the purpose of 
laying down and maintaining plateways ; that is to 
say, railways the plates or rails whereof shall be 
80 specially constructed as to admit of the passage 
thereon of rolling stock capable of travelling on 
ordinary country roads, and the streets of towns, 
and also of ordinary railway rolling stock. The 
particular works to be authorised are twenty-one in 
number, situate wholly in the county of Lancaster. 
They are described in the notice in similar terms to 
those of railways or tramways, and are to be situate 
in part betweer, or otherwise affect Liverpool, 
Walton-on-the-Hill, Manchester, Prescot, War- 
rington, Oldham, Ashton-under-Lyne, Prestwick, 
Rochdale, Wavertree, Winwick, Middleton, Deane, 
Chorley, Wigan, Penwortham, Blackburn, and 
Whalley ; the works involve an interference with 
commonable lands, and necessitate the stopping up 
and discontinuance for public traffic of certain 
streets and roads, and the Bill contains compulsory 
powers over lands and other similar provisions to 
those relating to railways. 

The ‘‘ Newcastle-on-Tyne and District Sea-Water 
Supply” Bill is to incorporate a company and autho- 
rise them to construct a pumping station and two 
conduits at Tynemouth, with a reservoir at New- 
castle-on-Tyne, for the purpose of pumping water 
from the sea, and to use such water for sanitary 
objects and for extinguishiug fires, and to supply 
the same by measure or otherwise for public and 
private use to the parishes to be enumerated in the 
Bill, together with power to enter into contracts 
with public bodies or private persons as to supply, 
and to enable the public bodies to apply their funds 
to such purposes. 

The application under the title of ‘‘ Preston 
Park (Brighton)’ is to authorise Ellen Benett- 
Stanford, wife of Vere Fane Benett-Stanford, with 
the concurrence of her husband and the Chancery 
division of the High Court of Justice, or with such 
consents as may be necessary, to sell to the Cor- 
poration of Brighton, for the purposes of a public 
park, certain lands on either side of the Preston- 
road, and containing sixty-two acres, and to em- 
power the corporation to apply funds, which they 
are entitled to under the will and codicil of the late 
William Edmund Davies, or other funds belonging 
to them, to the purchase thereof. 

‘‘ Regency-square, Brighton,” Bill is to sanction 
certain provisions for the better management, pre- 
servation, and government of that square, and to 
purchase by agreement or compulsion, the lawn of 
the square, and we presume, by the tenor of the 
notice, to vest it in the Mayor of Brighton for the 
time being, or in some corporation or committee, 
but the language at this point is somewhat vague, 
and the Bill will confer upon the mayor, &c., the 
powers necessary to effect its object. 








Messrs. W. F. Dennis AND Co.—In addition to their 
London office, Messrs. W. F. Dennis and Co. have 
opened a branch establishment in Liverpool for the sale of 
the well-known productions of Messrs. Felton and 
Guilleaume, of Mulheim-on-Rhine. These include wire 
and wire-rope of every description, towing hawsers, 
tramway ropes, lightning conductors, underground and 
submarine cables, telephone cables, electric light leads, 
&e. The new address is 3, Tower Chambers, Water-street, 
Liverpool. 
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THE PADDLE 





STEAMER 


“MAWU NA.” 


BUILT BY MR. WILLIAM DICKENSON, AND ENGINED BY MESSRS, COCHRAN AND CO., BIRKENHEAD. 





WE annex engravings of a small paddle steamer, the 
Mawuna, while on page 217 we illustrate the cngines 
and boiler with which she is fitted. The vessel 
was built by Mr. William Dickenson, while her ma- 
chinery was constructed by Messrs. Cochran and Co., 
of Birkenhead. 


The Mawuna is 55 ft. long by 12 ft. | 


6 ft. beam by 5 ft. 6 in, deep, and has a mean draught | 


of 3 ft. 3 in. 
1 to 3 on the present page. 


Her general design is shown in Figs. | 
She was built to-carry oil | 


on the Volta, and also to do some towing, for which 


she has a light tow rail aft. 


The engines of the Mawuna are of the steeple type, 


and the cylinders are 12 in. with 20 in. stroke. The 
crank shaft plummer blocks are formed in an entabla- 
ture framing, which is connected to each cylinder by 
four wrought-iron standards, and upon which the A 
frames, forming the crosshead guides, are mounted. 
The tops of these A frames are stayed together trans- 
versely, and the lower énds of cylinders are connected 
by a base plate, as shown in Fig. 7, page 217. The 
intermediate shaft is 42 in. in diameter at the centre, 
and 43 in. at the bearings, the latter being 7} in. long. 
The paddle shaft bearings are of the same dimensions. 
The crank-pins are fixed on the crank-arms at the ends 





of the intermediate shaft, and are loose in the arms on the | 


paddle shafts, the latter arms being fitted with brass 
bushes to receive the ends of the crank-pins. The 
connecting rods are 3 ft. 9 in. long between centres. 
The engines are fitted with ordinary link motion, as 
shown in Figs. 7 and 8. 

The paddle wheels are 8ft. Sin. in diameter, and 
each has seven floats 2 ft. 1 in. long by 1 ft. 1 in. mean 
depth, the floats being tapered as shown in Fig. 3, 
which view also illustrates the manner in which the en- 
gines are fixed in the vessel. In ordinary working the 
paddle wheels are driven at 46 revolutions per minute. 

The engines are supplied with steam at 75 Ib. 
pressure by one of Messrs. Cochran and Co.’s well- 
known boilers, the construction of which is shown by 
Figs. 4, 5, and 6. 


| 











grate surface, and 298 square feet of heating surface, 
of which latter 235 square feet are tube surface. The 
ratio of grate surface to water surface is thus, 1 : 16.1. 
The boiler, which is of steel throughout, is 5 ft. 10} in. 
in diameter, and 10 ft. 3in. in total height, including 
the ash-pit; it contains 171 tubes ]}in. external 
diameter and 3ft. lin. long, the flue area through the 
tubes being about 2.26 square feet, or about {th the 
grate area. The chimney is ] ft. Yin. in diameter, and 
the exhaust is discharged into it. In conclusion, we | 
should state that the Mawuna and her machinery were | 
constructed under the superintendence of Messrs. 
Ashlin and Asbridge, consulting engineers, Liverpool. 


ELECTRIC LIGHTING NOTES. 

THE paper read in January last by Mr. C. H. Stearns 
before the Royal Microscopical Society, has just been 
reprinted. It contains an interesting description of 
the application of incandescence lamps to the _ icro- 
scope. Dr. van Heurck, of Antwerp, appears to have 
been the first to make this application, but he employed | 








| lamps of relatively large size. The lamps made by Mr. | 


The boiler has 185 square feet of | 


Stearns for the purpose are very small, with filaments | 


j;in. long, ys in. in diameter, and having an area 
of ;4; square inch. Two Bunsen, «1 four Leclanché 
cells, are sufficient to keep such a lamp brightly incan- 
descent. A light of 24 candles can be obtained with 


| an electromotive force of 34 volts, and a current of 


1} amperes. Mr. Stearns, however, recommends that 
the light should not exceed one eandle, which is suf- 
ficient for ordinary purposes. It is recommended that 
three such lamps should form an attachment to each 
instrument, one mounted on a universal joint and 
placed above the upper stage for illuminating opaque 
objects ; one screwed into the substage and brought 
immediately below the object in the upper stage ; 
and a third, preferably somewhat larger below the 
substage, and especially intended for using with 
the polariscope. This lamp, which will develop 4 
candles, requires an additional cell. Mr. Stearns 
regulates the intensity of the light by taking the 
current through a variable resistance coil placed 
on the base of the instrument. Mr. Stearns states 
that he has successfully lighted the lamps with 
a small dynamo machine, but strongly recommends 
the use of batteries. We believe that Mr. Howard 
Grubb, of Rathmines, Dublin, proposes to apply a 
similar system for illuminating the graduated plates 
and verniers of his telescopes. 





‘Electrical engineering is the best and only por- 
fession that is not overcrowded” is the motto or legend 
upon the title-page of a ‘‘ Dictionary of Electricity,” 
compiled by Mr. Henry Greer, of New York. The 
author also appears to think that electrical literature 
is a field upon which a man may find easy and 
remunerative occupation without the inconvenience of 
thoroughly mastering his subject, or of providing his 
readers with any information beyond that which lies 
ready to his hand in every text-book, and a few 
later numbers of the scientific papers devoted to elec- 
tricity. The work is dedicated “ to telegraph engi- 
neers who wish to emulate the fame of a Faraday, a 
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Sir William Thomson, or an Edison,” but any student 
who had conceived such an ambition in the faintest 
degree, would show little promise of achieving it if he 
could derive much information from such a work as 
this. The author states that he ‘‘ has endeavoured to 
be as concise as possible, hoping that the explanations 
may meet the wants of students and others engaged 


in the profession.” No doubt conciseness is a valuable 





characteristic in a book of reference, and one that the 
book undoubtedly possesses ; unfortunately its brevity 
is often the brevity of ignorance. For instance, the 
definition ‘‘ electricity-dynamic caloric” is a model of 
conciseness, but at the same time perfectly meaning- 
less. Again, ‘‘Ohm—The unit of resistance. 2. A cer- 
tain amount of wire kept in Kew Gardens. . . . Ohm’s 
Laws—These formule, devised by Ohm, enable us to 


























calculate from certain data all the information we 
require. The symbols should represent fixed units to 
obtain definite results, otherwise they are merely 
comparative... . C=; R=. ;E=C+R.” Surely 
k C 
such a definition was never before put forward as 
‘information gained by much labour and expense.” 
Even when the definitions cannot be assailed on 
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suffer 








the ground of want of accuracy, So 


they 
from the author's peculiar literary style as to be 


almost unintelligible. We do not think that the 
aspiring student would derive much information from 
being told that a coulomb is ‘‘the quantity detined 
by the condition that in the current of an ampére 
the section of the conductor is traversed by a cou- 
lomb per second.” The electro-magnet enters into 
nearly every electrical instrument that is made, 
and would have received some little attention we 
should have imagined, to make the laws governing 
its action as intelligible as possible ; but all we are 
told is that it is formed by winding insulated wire 
round a soft iron core. Nor are the purely descrip- 
tive subjects much better treated ; for instance, such 
a definition as ‘* Gulcher System—a system of electric 
lighting by which six or more lamps can be placed on 
one circuit ’—does not convey the idea that the author 
had spent much time and trouble upon his work. Any 
half-dozen definitions selected at random reveal that 
the author is ignorant of the principles of electrical 
science, and has merely jumbled together quotations 
from different sources without any regard to the sense 
in which they were used by their original authors, and 
without any comprehension of the facts or phenomena 
that they profess to describe. The electric lighting 
mania has borne a very miscellaneous crop, but we 
think that none of its products bear stronger evidence 
of an attempt to take advantage of the public interest 
than Mr. Green’s Dictionary of Electricity. 

Messrs. Davey Paxman and Co., engineers of Col- 
chester, have undertaken to supply the power that 
will be required for the electric lighting of the forth- 
coming International Fisheries Exhibition Buildings, at 
Kensington. The installation will be on a large scale, 
and Messrs. Davey Paxman and Co. are going to 
provide 600 indicated horse-power for the purpose. 
One of the engines will develop 350 horse-power. That 
the Commissioners of the Exhibition should have 
entrusted the whole of the work to one firm is some- 
what unusual, and the decision implies a high and well- 
deserved compliment to the manufacturers. 











THE PROGRESS OF TELEGRAPHY. 

THE first of the series of six lectures at the Institution 
of Civil Engineers on the applications of electricity was 
delrvered on Thursday evening, the 15th of February. 
This was on ‘“‘The Progress of Telegraphy,” by Mr. 
W. H. Preece, F.R.S., M. Inst. C.E., of which the 
following is an abstract : 

Telegraphy is the oldest practical application of electri- 
city. It grew bout the railway system, and was rendered 
a practical agent by the foresight of Robert Stephenson, 
I. K. Brunel, Joseph Locke, and G. P. Bidder, who were 
its godfathers in England. Electric currents are, as a 
rule, maintained for telegraphic purposes by the combus- 
tion of zinc, and in the innumerable forms of batteries, 
the conversion of zine into sulphate of zinc is the root of 
the transformation of energy into that form which was 
utilised as electric currents. There are three forms of 
battery in use in the British Post Office Telegraph 
system, and in the following numbers : 


Cells. 
Daniell me ss = ie se ere 
Leclanché 56,420 
Bichromate ... 21,846 


Every administration has its own adopted form, differ- 
ing in design, but based on one or other of these types. 
Magneto-electricity is applied for some forms of appa- 
ratus, and dynamo-machines are occasionally utilised to 
supplement batteries. |The various terms, electromotive 
force, resistance, induction, and current, though measure- 
able in definite units, have not yet become household 
words; but, having been admitted into commercial, 
legal, and parliamentary lore, they will soon be as familiar 
as feet, gallons, or pounds. 

Electric currents are conveyed from place to place 
either overground, underground, or submarine. 

Overground.—Wooden poles preserved in creosote are 
employed in England, but iron poles are extensively used 
in the colonies. The conducting wire is almost uni- 
versally of iron, but copper wire is much used through 
smoky places where iron is liable to rapid decay. 
Phosphor bronze wire is under trial, and is a very pro- 
mising material, as it possesses the conductivity of 
copper with the strength of iron. The improvements 
made in the quality of iron wire have been very great, and 
it conducts now fully 40 per cent. better than it did a few 
years ago. Electric tests have had a marvellous effect 
upon the production of pure metallic conductors ; copper 
has improved in a greater ratio than iron, and samples 
have been produced better even than the standard of 
purity. The insulators remain principally of porcelain, 
and their forms vary nearly with the number of indi- 
viduals who use them; the only improvement of any 
value recently made is one which facilitates the very 
necessary process of cleansing. 

Underground.—Wires are almost invariably carried 
underground through towns. Copper wire, insulated 
with gutta-percha, encased in iron pipes, is the material 
used. There are 12,000 miles of underground wire in the 
United Kingdom. There is a great outcry for more 


underground work in England, owing to the destruction 
to open lines by gales and snowstorms ; but underground 
telegraphs, wire for wiré, cost at present about four times 
as much as overground lines, and their capacity for the 
conveyance of messages is only one-fourth ; so that over- 
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ground are, commercially, sixteen times better than 
underground wires. To am the whole of the Post Oftice 
system underground would mean an expenditure of about 
20,000,000/. Hence there is no desire to put wires under- 
ground except in towns. Besides snowstorms are few 
and far between, and their effects are much exaggerated. 
Of the numerous materials and compounds that have been 
resorted to for insulating purposes, gutta-pércha remains 
the oldest and the best for underground purposes. It 
like all other materials used for telegraphy, has been 
improved vastly through the searching power that the 
current gives the engineer. 

Submarine.—The past ten years has seen the globe 
covered with a network of cables. Submarine telegraphs 
have become a solid property. They are laid with 
facility and recovered with certainty, even in the deepest 
oceans. Thanks to such expeditions as that of H.M.S. 
Challenger, the floor of the ocean is becoming more 
familiar than the surface of many continents. There are 
at present 80,000 miles of cable at work, and 30,000,000/. 
have been embarked in their establishment. A fleet of 
twenty-nine ships is employed in laying, watching, and 
repairing the cables. The Atlantic is spanned by nine 
cables in working order. The type of cable has been but 
very little varied from the first made and laid between 
Dover and Calais; but the character of the materials, 
the quality of the copper and the gutta-percha, the break- 
ing strain of the homogeneous iron wire, which has 
reached 90 tons to the square inch, and the machinery 
for laying have received such great advantages that the 
Telegraph Construction and Maintenance Company laid 
a cable across the Atlantic last year in twelve days, 
without a hitch or stoppage. 

Ideas are conveyed to the mind by electric signals, and, 
in telegraphy, these signals are produced at distant places 
by two simple electrical effects ; (1) that amagnetic needle 
tends to place itself at right angles to a wire when an 
electric current passes through it ; and (2) that a piece of 
iron becomes a magnet when a current of electricity 
circulates around it. An innumerable quantity of tunes 
can be played on these two strings. Various companies 
were established at different times to work certain systems, 
but when the telegraphs were absorbed by the State, the 
fittest were selected to survive and their number conse- 
quently declined. 

The A BC instrument is the simplest to read, for it 
indicates the letters of the alphabet, by causing a pointer 
to dwell opposite the desired letter. There are 4398 in 
use. Its mechanism is, however, complicated and ex- 
pensive, and it is being rapidly supplanted by the tele- 
phone. The needle instrument is the simplest in con- 
struction, but it requires training to work it. There are 
3791 employed by the Post Office, and 15,702 among diffe- 
rent railway companies. Asa railway instrument it is 
the simplest, cheapest and most efficient ever devised. 
The Morse instrument, of which the Post-Oftice possesses 
1330, records its letters in ink, in dots and dashes on 
paper tape, and like the needle and A B C appeals to the 
consciousness through the eye ; it also indicates the letters 
of the alphabet by sound, and thus utilises the organ of 
hearing. Sound-reading is gaining grouad in England 
with great rapidity. here are now 2000 sounders, 
while in 1869 there were none. In America scarcely any 
other instrument is used, but on the Continent of Europe 
there is scarcely one. 

Acoustic reading attains great perfection in Bright's 
bell instrument, where beats of different sound replace 
the dot and dash of the Morse alphabet. Sound-reading 
is more rapid and more accurate than any system of 
visual signals or permanent record. In fact, no record is 
kept in England, for the paper tape is now destroyed as 
soon as it has beenread. Errors are of course inherent to 
all systems of telegraphy. A telegraphist cannot see what 
he writes, nor hear what he says, and who is there that 
does not make mistakes, whose eye follows his pen, and 
whose ear takes in hisown words? The Hughes type- 
instrument, which prints messages in bold Roman cha- 
racters, is much used on the Continent; it is in fact 
recognised as the international instrument, but it has had 
to give way in England to a more rapid system of tele- 
graphy. Itis, however, solely employed for the Conti- 
nental circuits by the Submarine Telegraph Company. 
All long cables are worked by Sir William Thomson’s 
beautiful siphon recorder. 

In ordinary working only one message can be sent in 
one direction at one time ; but by a simple and ingenious 
contrivance, by which the neutrality of opposite currents 
is utilised to convey signals, duplex telegraphy is rendered 
possible, sothat two messages can be sent on the same 
wire at the same time ; and, by a still further improve- 
ment, where currents of different strength are utilised, 
four messages are sent on one wire—two simultaneously 
in opposite directions—at the same time. There are in 
England 319 duplex and 13 quadruplex circuits at work. 

The acme of efficiency in telegraphy is attained in the 
automatic system, in which manual labour is supplanted 
by mechanism in transmitting the messages. ‘There are 
71 circuits worked by these instruments, and 224 instru- 
ments in use, and a speed of working of 200 words per 
minute is easily maintained upon them. With the hand 
alone from 30 to 40 words per minute is the maximum 
rate attained, but by automatic means the limit is scarcely 
known. Since this system can be duplexed, and in many 
cases is so, 400 words per minute on one wire are easily 
sent. By the use of high-speed repeaters, the length of 
circuit for automatic working is scarcely limited ; it would 
be easy to send 100 words per minute to India. 

The growth of business since the telegraphs heve been 
acquired by the State is enormous ; 126,000 messages per 
week have grown to an average of 603,000 ; but the mile- 
age of wire has not increased in anything like the same 
proportion, the excess of traffic having been provided for 
by the great improvements made in the working capacity 
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of the apparatus. In 1873, the average number of 
messages per mile of wire was 147, it is now 256. It is in 
press work that the greatest increase has taken place ; 
5000 words per day at the time of the companies, have 
grown to 934,154 words per day now. 340,966,344 words 
of press matter were delivered in the year ending March 31, 
1882. 

The development of railways has necessitated a corre- 
sponding increase in the telegraphs required to insure 
the safety of the travelling public, and while 27,000 miles 
of wire in England, Scotland, and Wales were used for 
that purpose in 1869, at the end of December, 1882, the 
total had increased to 69,000 miles, equipped with 15,702 
instruments, against 4423 in 1869. 

The growth of business is equally discernible in the 
great cable companies. In 1871, the number of messages 
dealt with by the Eastern ‘Telegraph Company was 
186,000 ; in 1881, it was 720,000. ‘This growth is equally 
striking in all civilised countries, and even in Japan, 
2,223,214 messages were despatched, of which 98 per cent. 
were in the native tongue. ‘The mode of transacting the 
trado of the world has been revolutionised, = while 
wars have been rendered less possible, their conduct has 
been expedited, and their penalties alleviated. 





INCANDESCENT LIGHTING BY THE 
GORDON MACHINE. 
To THE Epiror or ENGINEERING. 

Sir,—lI have lately had an opportunity of visiting the 
works of the Telegraph Construction and Maintenance 
Company at Maze Hill, where the large dynamo machine 
is at work which has been invented and constructed by 
Mr. Gordon. : 

Since the time when this machine was described in 
ENGINEERING (see page 467 of your last volume) it has been 
upon its trial, and the results obtained appear to be so 
remarkable as to merit some mention, 

The room in which the dynamo was fixed was a large, 
light, square room, containing a double cylinder engine of 
80 horse-power (nominal), but capable of working to about 
180 horse power. 

The large revolving field magnet armature of the 
dynamo served the engine fora flywheel, thus obviating 
the use of belting. From the machine two large wires 
proceeded, each forming a circuit round part of the build- 
ings belonging to the company. 

On each circuit were placed 700 20-candle (nominal) 
Swan lamps by twos in series, and in addition there were 
a few Swan lamps of large dimensions. Two indications 
of the horse-power, taken from the engine with a Richard's 
indicator, showed that the engine on the evening of 
January 17 was working at 170 horse-power. 

It will be remembered that one great peculiarity of this 
machine is that the field magnets rotate, while the 
magnets which form the cores of the induction current 
wires remain fixed. Thus the use of commutators is 
avoided, and there can be no loss through friction or 
sparking. 

As the machine is designed to furnish an alternating 
current, the current itself cannot be employed to excite 
the field magnets. It is, therefore, needful to employ a 
separate machine as an exciter, the current from which 
passes by means of a switch into a copper cam fastened on 
the axle of the dynamo, The machines used as exciters 
were two small Crompton machines worked by a small 
steam engine of about 5 horse-power, and giving acurrent 
of about 25 amptres. The large engine, working as has 
been said at 170 horse-power, under a pressure of steam 
of 54 lb. on the square inch, caused the dynamo to make 
140 revolutions per minute. At this rate it yielded a 
current, of which the electro-motive force was 103 volts. 
Each of the Swan lamps had a resistance of about 30 ohms 
when hot, whence it follows that the total lamp resistana’ 
of the system was 4 (resistance of each circuit) 


=} * = ie )=-088 ohms, 


The resistance of the conducting wires=.006 ohms, ans 
the internal resistance of the dynamo was .0075 ohms. 
The total resistance of the system was, therefore, .0U85 
ohms, or, say, .l ohm. This with an electro-motive 


force of 103 volts gives a current of Ww = 1630 ampéres. 


The internal resistance of the machine, as above given, is 
larger than it will eventually be. For the machine being 
designed for a 500 horse-power engine Was working at less 
than a third of its power, and the coils were consequently 
not joined upin the same manner as they will be when a 
larger engine is used. 

Ina dark room adjoining the engine a simple photo- 
metric arrangement showed that the light of the lamps 
was about 22 to 23 candle power. We thus obtain 1400 x 
224=31,500 candles as an equivalent of 175 horse-power 
(allowing 5 horse-power for the exciting engine), or about 
180 candles for each horse-power employed. The actual 
efficiency of the engine and dynamo combined is thus 
about .816 of the work done in the cylinder of the engine. 


For the equivalent of the current in energy= ag 
(103)? 106,090 
il 175 





= 106,090 volt-amperes, that is = 606 volt- 


. (e 
amperes per horse-power indicated in the engines. 

But the theoretic value of 1 horse-power is 746 volt- 
amperes, whence we have an actual working o—~ 
.816 of the work done in the engine cylinder. Now, wher 
we consider the large area over which the lamps were 
distributed, that the two circuits together contained 
about 8 miles of wire, and that the lights extended to a 
distance of 576 yards from the machine, and when it is 
also remembered that the dynamo was built for a 500 
horse-power engine, and hence was not working at its 
best, the above results must be considered very remark- 
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able. The efficiency of the dynamo, apart from the engine, 
is calculated to be about 94 per cent., including the 
exciting engine. 

The low electro-motive force of the machine renders it 
peculiarly safe for domestic purposes, for any part of the 
connexions may be touched without inconvenience, and 
the E.M.F. can be altered to suit the various lamps by 
merely altering the plug connectors. 

This is Mr. Gordon’s first finished machine. It is 
satisfactory to learn that he is engaged on a design for a 
much larger one, with many improvements in detail, 
which he confidently expects will far surpass the results 
already obtained. 

A number of the lights above alluded to are now being 
regularly used to light the workshops, and we may, | 
think, fairly expect that the results of Mr. Gordon’s 
interesting experiment will shortly be confirmed and 
surpassed by an installation executed by some local 
authority. 


I remain, Sir, yours very sincerely, 
H. CUNYNGHAME. 
2, Paper Buildings, Temple. 
NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig Tron Market.—The pig iron warrant market 
was again strong last Thursday, and prices improved to 
the extent of 34d. per ton over those current at the pre- 
vious day’s close. Transactions were reported on fore- 
noon Change at from 47s. 5d. up to 47s. 64d. cash, also 
at 47s. 8d. up to 47s. 9d. one month, the close being 
sellers at 47s. 6d. cash and 47s, 9d. one month, and ouyers 
near. In the afternoon business was done at from 47s. 6d. 
up to 47s. 8d. cash, also at 47s. 9d. up to 47s. 104d. one 
month, and there were buyers at the close offering 
47s, 74d. cash and 47s. 104d. one month, with sellers near. 
Friday’s market opened very strong, and prices advanced 
2d. per ton further, but in the afternoon sellers were 
numerous, and a drop of 3d. per ton took place, prices 
closing 1d. lower than on Thursday. Business was done 
during the forenoon at from 47s. 64d. up to 47s. 94d. cash, 
also at 47s. 94d. up to. 47s. 114d. one month, and at the 
close there were sellers wanting 47s. 8d. cash and 
47s. 11d. one month, and buyers near. There were trans- 
actions in the afternoon at 47s. 7d. and 47s. 64d. cash, 
and the quotations at the close were 47s. 7d. cash and 
47s. 10H. for sellers, with buyers offering om per ton less. 
A considerable amount of animation was displayed in the 
market on Monday, and business was done on a somewhat 
large scale at an advance in prices, the buying having 
been largely forspringshipments, Atthe close pric.sshowed 
again of 44d. perton. Business was reported in the course 
of the forenoon at from 47s. 84d. up to 48s. cash, also at 
47s. 11d. up to 48s, 24d. one month, and'there were buyers 
at the close of the market offering 47s. 11d. cash and 
48s. 2}d. one month, with sellers near. There were 
transactions in the afternoon at from 47s. 11d. down to 
47s. 10d. cash, and at 48s. 2d. down to 48s. one month, 
the close being buyers at 47s. 11d. cash and 48s. 14d. one 
month, and sellers near. Yesterday’s market showed 
further strength, and there was another advance in prices 
to the extent of 44d. per ton, thus showing a gain of 9d. 
per ton over the twodays. i 


done at from 48s. up to 48s. 14d. cash, also at 48s. 3d. up | 


t> 48s. 4d. one month, and at the close buyers were offer- 
ing 48s. cash and 48s. 24d. one month, with sellers near. 
Business was reported in the afternoon at from 48s. up to 
48s, 4d. cash, also at 48s. 4d. up to 48s. 64d. one month, 
buyers at the close offering 48s. 34d. cash and 48s. 6d. one 
month, with sellers near. Still higher prices were ruling 
in the earlier part of to-day, but by the close they were 
1d. per ton lower than yesterday's closing quotations. 
Business was done in the morning at 48s. 4d., 48s. 4d., 
and up to 48s. 5$d. cash, also at 48s. 64d. up to 48s. 8d. 


one month, and the close was buyers at 48s. 5d. cash and | 


48s. 74d. one month, with sellers near. There were trans- 
actions in the afternoon at 48s. 5d, down to 48s. 2d. cash, 
also at 48s. 74d. down to 48s. 4d. one month, and sub- 
sequently there were sellers at 48s. 24d. cash and 
48s 5d. one month, with buyers offering 4d. per ton 
less. It would almost seem as if a decided improvement 
had now set in or was about to set in; there has certainly 
been a good deal more speculative business done, and 
altogether a better feeling has characterised the market 
during the past few days. But so far as legitimate busi- 
ness is concerned, it cannot be said that any new feature 
has shown itself in the market. Pending the decision of 
Congress on the Tariff Bill, America has been holding off 
as much as possible, but it is thought that some change in 
the existing condition of things may soon be looked for. 
There has been some increased buying for the Continent, 
and sales have lately been very large in anticipation of the 
re-opening of the navigation. A fairly good home demand 
is showing itself, but consumers in the different branches 
of the trade complain bitterly of the keen competition and 
of the unremunerative prices which they have to accept 
in order to secure business. The hematite pig iron 
market does not show any change, the price being still 
51s. 6d. per ton for the usual proportions of Nos. 1, 2, 
and 3 brands. The shipments of pig iron last month 
from all Scotch ports amounted to 53,828 tons, as against 
66,893 tons in the we month of last year ; but 
over the two months of January and February there was 
an increase of nearly 5000 tons, the total being 84,335 tons. 
Last week’s shipments were 10,217 tons, as compared with 
11,614 tons in the preceding week, and 12,597 tons in the 
corresponding week of last year. There were shipped— 
to the United States, 3235 tons; to India, 220 tons; to 
Italy, 300 tons ; to Germany, 1400 tons; to Holland, 1109 
tons; and lesser quantities to other countries. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood yesterday at 590,629 tons, as against 592, 


In the forenoon business was | 
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| tons, being a decrease of 1679 tons. There isno change} the American Tariff Bill, has given confidence to con- 


to report as regards the number of blast furnaces in 
operation. 


Clyde Shipwrights’ Wages.—Amicable Settlement.—As 
indicated in last weeks ‘‘ Notes,” a conference of repre- 
sentatives from the Clyde Shipbuilders’ and Engineers’ 
Association and of the Shipwrights, was held in Glasgow 
last Thursday. It lasted about three hours, and was the 
outcome of the friendly conference held on the preceding 
Tuesday. The question at issue having been talked over 
for some time, the employers offered the workmen an 
immediate advance of a farthing an hour, and an 
additional farthing an hour, on the Ist June. The 
delegates promised to lay the offer before a meeting 
of the workmen to be heldin the evening. In answer to 
questions put by the employers, the workmen’s represen- 
tatives stated the grounds on which they thought they 
wereentitled tothe advance sought. The proceedings 
were conducted throughout in a very friendly manner. 
In the evening a mass meeting of members of the Glasgow 
Shipwrights’ Society was held in the Govan Hall, Robert- 
street, Govan. The attendance was numerous, about 
1000 workmen being present. The delegates reported to 
the meeting the offer made by the employers at the con- 
ference. A motion to the effect that the offer of the 
employers be accepted, and an amendment that it be not 
accepted, were afterwards submitted. After a long dis- 
!cussion, the motion was agreed to. Votes of thanks 
| having been passed to the delegates, and to the em- 
| ployers for their courteous treatment of the workmen, the 
| proceedings terminated. The shipwrights will now be 
| paid 7?d. per hour, and on the first of June the rate will be 
increased to 8d. per hour. 





of trade continues to be in a very satisfactory state, the 
output during the last month being large, and the new 
orders being fairly goods There were 23 vessels launched, 
of a total of 33,650 tons, the total for the two months 
being 51,590 tons as against 52,990 tons in the correspond- 
ing two months of last year. The vessels launched last 
| month were—1 Admiralty cruiser, the Phaeton, 3800 
tons; 17 screw steamers, 1 paddle-wheel steamer, and 
4 sailing ships. Amongst the screw steamers there were 


London and the Cape ; the Glengarry, 3000 tons, for the 
**Glen” line of China tea clippers ; the Bonnington, 2200 
tons, for the East India trade; and various others of 
| lesser size. One of the sailing vessels was the Knight of 
| St. Nicholas, 2280 tons, said to be the largest steel sailing 
| ship yet built. 


Board of Examinations under the Coal Mines Regulation 
Act, 1872.—The Board for the eastern mining district of 
| Scotland met yesterday in Edinburgh, under the presidency 
|of Mr. Ralph Moore, H.M. Inspector of Mines. The 
| examiners’ report on the last examination of candidates 
for certificates of competency as managers of mines was 





| 





candidates were then successful in gaining certificates, 
and that seven-ninths of those who failed were thrown in 
the important subject of mine ventilation. The Board 
were unanimously of opinion that this subject deserved 
| to be very carefully studied by all the candidates, and 
that no one should be considered qualified who did not 
show that he had a creditable knowledge of it. It was 
thereafter resolved to recommend to the Home Secretary 
that the next examination be held in Edinburgh towards 
the end of May. 


this Society was held on Monday evening, when Sir 
Wm. Thomson made three communications. One was on 
“Oscillations and Waves in an Adyramic Gyrostatic 
System,” and another was on ‘“ (:yrostatics,” in the 
course of which he performed various experiments, 
illustrating a variety of conditions under which gyros- 
tatic motion or rotation would produce stability in un- 
stable objects. The third communication was on ‘‘ The 
Dynamical Theory of Dispersion.” 


Institution of Engincers and Shipbuilders—Annual Din- 
ner.—The second annual dinner of the Institution of 
Engineers and Shipbuilders was held last Friday evening 
in the Grand Hotel, Glasgow. In the absence of the 
president, Mr. John Henderson, jun., senior vice-pre- 
sident, occupied the chair. He was supported by Sir 
William Thomson, Baillie Wilson, Professor James 
Thomson, Dr. Wallace, president of the Philosophical 
Society of Glasgow, four past presidents ef the insti- 


engineering and shipbuilding trades. The vice-chairs 
were occupied by Messrs. Copestake, Lindsay, and Gil- 
christ. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
thin attendance on "Change at Middlesbrough, 
boisterous weather having no doubt prevented many 
~~ visiting the town as they usually do on Tuesdays. 


has been firmer in sympathy with the better prices paid 
for Scotch iron. 
and are expected to further improve. 
ever, has since Monday been so rough that shipping has 
been much retarded. There have been many casualties 
on the north-east coast. Heavy northern gales accom- 
vanied by drifting snow have put several vessels ashore. 

he Cleveland [ronmasters’ Association returns for 
February are much more favourable than they were 
expected to be, and this fact, together with the passing of 





Clyde Shiphuilding—Launches in February.—This branch | 


the Norham Castle, 4300 tons, built by Messrs. Elder | 
and Co., for the ‘‘Castle” mail packet service between | 


considered. It appeared that only one-fourth of the | 


Royal Society of Edinhurgh.—An ordinary meeting of | 


tution, and a large number of leading members of the | 


the | 


Juring the past few days the market for Cleveland iron | 


The shipments are better this month, | 
The weather, how- | 


} sumers and merchants. Orders are now being given out, 
and better business is anticipated. The price quoted for 
No. 3 Cleveland pig iron was 40s. 6d. per ton f.o.b., and 
some makers asked 41s. For some time past visitors from 
distant towns who regularly attend the Exchange on market 
days, have complained that there is not a fixed hour for 
holding ’Change. These complainants are now petitioning 
the directors of the Exchange to fix a particular time, say, 
from twelve to one o’clock for the holding of ’Change. 
If this suggestion were adopted and punctuality insisted 
| upon, people from Newcastle, Sunderland, Darlington, 
| the Hartlepools, Leeds, and Manchester could make their 
| business arrangements, and be able to attend the market 
|as well. No doubt something will be done to meet the 
| convenience of all parties. 
| The Make and Disposal of Pig Iron.—The Cleveland 
| Ironmasters’ Association returns, which are always read 
| with such interest as showing the actual condition of the 
pig iron trade, have been issued. Of the total number of 
| blast furnaces in the North of England (164) there were 
119 in operation during February. 


The Manufactured Iron Trade.—There has been more 
inquiry for manufactured iron, and orders which have 
| been withheld for the past few weeks are now being placed. 
| Although prices are not much firmer, the manufacturers 
| are not disposed to make any concessions in quotations. 
| Ship plates are 6/. 2s. 6d., and angles 5/. 10s. to 5/. 12s. 6d., 
| less 24 per cent. at makers’ works. 
The Steel Trade.—The steel trade is fairly well occupied, 
| but priees are still low. Hematite iron is quiet at 52s. 6d. 
| we for Nos. 1, 2, and 3, f.o.b. west coast ports, net 
cash, 





| Shipbuilding and Enginecring.—Great activity continues 
| in these industries, and large quantities of work are in 
| hand on the Tyne, Wear, and Tees. 
The Coal and Coke Trades.—The coal and coke trades 
| are ‘quiet. The Northumberland coalowners and the 
| miners have arranged the wages question. The miners 
are to receive an advance at once. The basis of the old 
| sliding scale is improved in their favour, and the move- 
ment of prices more rapidly affects wages. The miners are 
to receive from the beginning of this month an increase of 
23 per cent. in the wages of underground workmen, with 
feos increase of 2 per cent. in the wages of above-ground 
men. The basis of the sliding scale is fixed at 4s. 8d., or 
about 5d. per ton below that of the past scale, whilst there 
| is an increase or reduction of 1} per cent. in the wages for 
| every 2d. increase or reduction m the realised price of coal. 
| It is anticipated that the new scale will entitle the men 
| to a further rise at the end of this month, and that the 
| prices of Northumbrian steam coals will be advanced 6d. 
| per ton. 


The Tees asa Harbour of Refuge.—The Works Com- 
| mittee of the Tees Conservancy Commissioners have taken 
the necessary steps to bring under the notice of the 
Government the claim of the Tees Bay for the purpose of 
a harbour of refuge, and have suggested the desirability 
| of sending down an inspector to make full inquiries and 
| inspect the bay before any other place on the coast is 
| fixed upon. It seems to us that many reasons could be 
| urged why the Tees Bay should be preferred to any other 
| place on the north-east coast for a harbour of refuge. The 
| shape and position of the estuary will recommend itself 
| to any impartial inspector, and when it is recollected that 
| millions of tons of slag—the refuse from the blast furnaces 
—can be had for nothing, with which to assist in con- 
structing piers or fortifications, it may be assumed that 
| the Government will be disposed to give the claims of the 
| Tees every consideration. 


| Messrs. Bolckow, Vaughan, and Co., Limited.—On the 
| 16th of this month Messrs. Bolekow, Vaughan, and Co., 
| Limited, whose extensive collieries, ironstone mines, 
blast furnaces, iron works, steel works, and salt boring 
|} are situated in South Durham, Cleveland, and Middles- 
j brough, will receive for consideration the eighteenth 
| annual report of their directors. The report shows the 
|amount of profit to the 3lst of December last to be 
| 307,035/. 15s. 10d. The directors recommend a dividend 
| of 74 per cent. to the shareholders after writing off capital 
| 40,0007. and carrying forward a balance of 36,1787. 2s. 9d. 
| The winning of the salt at Middlesbrough they have 
| entrusted to Messes. Mather and Platt, but the work has 
| proceeded somewhat slowly. As the steel works at 
Eston are now complete, the directors trust that much 
less will appear in the future than has appeared in the 
past under the heading of capital expenditure. The 
works of the company were never in a higher state of 
efficiency than they are at present. 











Mr. Rowtanp BrotHeRHoop.—We regret to have to 
| record the death of Mr. Rowland Brotherhood after a 
painful illness. The deceased gentleman, who was seventy 
years of age, was for many years engaged in business as 
a contractor, and his large works at Chippenham formed 
a conspicuous object near the railway station. In his 
| earlier days a strong personal friendship existed between 
| him and Mr. Brunel, and many of that eminent engi- 
| neer’s works were carried out by Mr. Brotherhood, 
including several portions of the Great Western line. 
| His business extended all over the West of England, and 
| in addition to the ordinary work of a contractor he manu- 
| factured all kinds of railway plant and fittings for export. 
| His death will be felt as a loss not only by his family, 
| but by a large circle of persons whose esteem has been 
| won by the sincerity and integrity which characterised 
| all Mr. Brotherhood’s actions, whether of a business or a 
| private nature. 





TRAMWAY LOCOMOTIVES. 

Now that steam traction on tramways is becoming | 
an accomplished fact, it may be of interest to give a | 
description of some of the first engines constructed for | 
the purpose by Messrs. Merryweather and Sons, and | 
which have, to some extent, become historical. In} 
1872 Mr. Grantham conceived the idea that a light 
steam-engine and boiler might be adapted to a tram- | 
ear. It also occurred to him that as steam fire-engines | 
were about the lightest machines (for their power) 
worked by steam, a fire-engine manufacturer would 
be the most likely individual to successfully construct | 
the machinery in question. With this view, he in- 
structed Messrs. Merryweather and Sons to make for 
him two small boilers of the fire-engine type, and some 
small horizontal engines to propel the cars. Two 
boilers were therefore designed, each being about 
18 in. in diameter, so that one could be placed on each 
side of the car, leaving the centre free from end to 
end. Two engines were also made, fitted with link 
motion, to drive one pair of wheels on the car. The 
cylinders were 4 in. in diameter by 10 in. stroke, and | 
worked direct on to one pair of wheels. <A reversing | 
lever and regulator lever were provided, which could 
be shipped into sockets at either end of the car, as 
desired. The engines were fixed, and the car ran on 
an experimental line at Lillie Bridge for some 
months, where it was seen by members interested | 
in the problem. Unfortunately, Mr. Grantham died | 
before the matter was sutiiciently matured, or the | 
law altered, to permit of steam traction being used in | 
the public streets. 

However, various engineers, seeing there was some- | 
thing to be done in this direction, applied to Messrs. | 
Merryweather to make other engines. The next one | 
constructed was for Mr. Rowan, of Denmark, and was 
intended for a double bogie car. | 

Then followed another engine for a combined car 
with two bogies. The front bogie carried a vertical 
‘Field ” boiler, to which were attached two vertical 
cylinders, 5 in. m diameter by 9 in. stroke, driving 
cranks on the leading axle. The exhaust steam was | 
taken from the back of the cylinder and passed 
threugh the side of the firebox into a copper heating 
vessel at the base of the uptake. This disposed of the 
visible exhaust steam in a very efficient manner. The 
boiler and engine were enclosed in a house on the | 
front bogie, and was free to radiate in passing curves, | 
while at the same time it was quite independent of 
the passenger part of the ear. The vehicle for which | 
this engine was constructed was intended to be driven 
always with the same end in first, so that the driver 
was not disturbed in the engine-house, and the con- 
ductor remained on the rear platform to attend to 
passengers. As the machine was very light, no 
springs were placed over the axle-boxes, the bearings 
being rigidly connected to the frame, in order not to 
disturb the action of the vertical engine. Springs, | 
however, were introduced between the bogie frame 
and car body, and under the trailing bogie, so that 
the car ran smoothly on the road. By removing the | 
bogie pin, and placing a support under the frout part | 
of the car, the engine could be removed, and another | 
one substituted if required. The advantage of this | 
arrangement over a detached engine and car was, that 
half the weight of the latter was thrown on to the | 
driving wheels in order to secure extra adhesion. 

It was early found, in the experiments with the 
various plans, that an independent engine would be 
superior for many reasons to an engine permanently 
fixed in the car. To meet this, the engine illustrated, 
Figs. 1] and 2, was built in 187 This engine, like the | 
other two, was fitted with a ‘‘Field” boiler. The | 
cylinders (6 in. in diameter by 9 in. stroke) were 
placed horizontally on the centre line of the axle, so} 
that the vertical motion on the springs should not 
affect the action of the valve gear, and the motion was 
encased in a sheet iron box to protect it from the dust. | 
A water tank was fitted at one side of the boiler, and | 
a coke bunker at the other, thus leaving a free gangway 
on each side of the engine, and permitting easy access 
to the working parts, which were shut in by doors in 
the flooring. ‘The exhaust steam was superheated ina | 
receptacle arranged at the bottom of the uptake, being 
conducted thence by pipes passing through the 
ash-pan and inside the tirebox. The arrangement 
was found to give sufficient heat to the steam | 
to render it, under ordinary conditions, invisible, 
without wasting much heat up the chimney. In 
order to protect the tubes from the scale, which 
always forms rapidly on the uptakes of these ‘‘ Field ” | 
boilers, an iron dish was placed round the bottom of 
the uptake to catch the scale as it was dislodged by | 
the shaking of the engine. This had previously been 
found necessary with fire-engines provided with | 
similar boilers, as used by Messrs. Merryweather | 
since 1861. The driver stood on one side of the 
engine with the regulator in one hand, and the re- 
versing lever in the other, and he had a powerful 
brake under the control of his foot. All cocks, | 
dampers, &c., were within easy reach, and could be | 
manipulated by the same man without moving from | 
his position. The levers answered when the engine ! 
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was reversed, so that the driver had simply to turn 
round and change his hands from regulator to re- 
versing lever, or vice verséd. The cab was only 
6 ft. Gin. long, and the total weight of the whole 
machine, loaded with fuel and water, was under 
4tons. The safety valves were connected to a pipe 
leading down the uptake, so that when steam com- 








menced to blow off the surface of the fire was deadened 
and the production of steam arrested. Although this 
arrangement worked well, the boiler was found to he 
too sensitive for ordinary use. The weight of these 
early engines had to be kept down, owing to the 
defective state of the roads at that time, so that a 
longer ‘‘ Field” boiler could not be used, 
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Fig. 3 shows another type, made by Merryweather 
and Sons, for the Paris tramways in 1876. It had 
also a Merryweather and Field’s vertical boiler, and 
was fitted with superheating apparatus, placed just 
below the uptake, as already described, while to pro- 
tect the uptake from wear, and to prevent the tubes 
becoming choked with scale, a scale catcher was also 
provided. A vertical steam cylinder was placed on 
each side of the boiler, driving on suitable gearing to 
the wheels, all of which were connected. The machine 
only weighed 5 tons, and in order to get proper ad- 
hesion when ascending steep inclines, the weight of 
the car was thrown on to the engine, 





There is no doubt these early machines would not 
have achieved such success as they did but for their 
extreme lightness, as the roads, owing to their bad con- 
struction, were very soon unfit even for horse traffic, 
the rails being in some cases simply spiked down. 

(To be continued). 





EVANS’S PIG IRON BREAKER. 

We annex an illustration of a very neat form of pig 
iron breaker, manufactured by Messrs. James Evans 
and Co., of Trumpet-street, Gayton, Manchester, and 
the construction of which will be readily understood 
from the drawing. Ina central space formed in the 


frame of the machine is a heavy wrought-iron jaw 
provided with steel teeth. Motion is given to this jaw 
| by means of a cam mounted on the main shaft, and 
| driven by a pulley. The cam gives a reciprocating and 
; inward motion to the jaw, bringing it at each stroke 
|near the abutment plate fastened to the frame, and 
| also provided with steel teeth, which, like those of the 
| jaw, can be easily removed and replaced when they 
are worn. The pig is fed at the side of the machine, 
through the opening between the jaw and the abut- 
ment, and the travel of the former compresses the pig 
and breaks it into such lengths as may be required, 
The machine illustrated occupies a space of about 
4ft. Gin. by 3ft. Gin., and is 4ft, 3in. high. It 
absorbs 34 horse-power when working at from eighty 
to ninety revolutions per minute, and breaking up ten 
tons of pig into Gin. or 7 in. lengths. 


FOOT-BRIDGE AT LA VILLETTE. 

WE reproduce from our contemporary Les Nourelles 
Annales dela Coustruction the illustrations of a foot- 
| bridge erected over the basin at La Villette, and con- 

necting the two quays on each side of the basin. The 
design for the work was submitted to competition, the 
| principal condition required being, that while the 
| bridge should be convenient for passengers, it should 
| not in any way interfere with the passage of boats in 
|the basin. Various designs were submitted, and that 
| of M. Moisant, of Paris, was accepted. The clear span 
| of the bridge is 282 ft. 19 in., the width between the 
handrails is 16 ft. 5 in., and the clear headway in the 
centre is 35 ft. 5} in. Access to the platform is ob- 
tained by means of staircases at each end, in the axis 
of, and the same width as the bridge, and by transverse 
| staircases Sft. 25 in. wide. The height of the first 
landing above the ground is 18 ft. The masonry, of 
which there is but very little in the structure, consists 
| of two abutments, on which the bottom of the girders 
rest, and to which they are bolted, as shown in Fig. 3, 
page 228, and Fig. 11, page 224, galleries being left in 
the abutments for the purpose of adjusting the bolts. 
| The superstructure consists of three girders having the 
general form shown in Fig. 1, page 224; they are 





placed 6 ft. 6.74 in. apart from centre to centre, 
and are 3 ft. 11 in. deep in the centre between 
| flanges. These latter are 13.78 in. wide and are 


formed of plates .39 in. thick, the webs are also 
.o9 in. thick, and vary in depth according to their 
| positions; they are connected to the flanges by 
jangle irons 3.15 in. by 3.15 in. by .35in. The space 
| between the upper and lower flanges is filled in with 
| panels, the vertical members of which are made of 
|four angle irons, each 1.97 in. by 1.97 in. by .24in. ; 
| the width of the panels varies with their position. 
| These angle irons are rivetted to the webs by rivets 
|.5din. in diameter; the rivets employed in fastening 
| the webs to the flanges are .79in. The intersecting 
diagonals between the verticals are made of T iron, 
varying in size from 3.74in. by 2.17in. by .31 in. in 
the panels at the middle of the bridge, to 5.90in. by 
3.15in. by .35in. in the bays nearest the abutments. 
Rivets .63in. are employed for fastening them to the 
webs. The distance apart of the cross girders varies 
with that of the panels; they are fixed to the girders by 
means of vertical plate gussets .24in. thick, and are 
made up of top and bottom members of angle iron 
1.97 in. by 1.97 in. by .24in., and diagonal connecting 
bars 1.58 in. by .24 in. (see Figs. 4and 5). Outside the 
outer girders the roadway is extended by brackets, as 
shown. Upon these cross girders rest timber longi- 
tudinals 3.94 in. by 5.51 in., and 23.6 in. apart. The 
planking, 1.3 in. thick, is secured to the longitudinals. 
The handrails are of wrought iron, and of the design 
shown. The total weight of the ironwork is about 
150 tons. The following are the principal data from 
which the strains on the structure were calculated : 





Strain on iron, tons per square inch ses 3.81 
Passing load on platform, per sq. ft. 41 Ib. 
99 9 centre girders ,, 82 5, 
Weight of ironwork a mm -, 1065,, 
‘4 », longitudinals and planking 20.5 ,, 
Total load on middle girder, per sq. ft.-lb. 203.0 


The vertical distance between the centre of the arch 
and the point of rotation is 40 ft. 4.21 in., and the hori- 
zontal distance between the centre of arch and the 
point of rotation, 151 ft. 2.1 in. 

NOTES FROM SOUTH AFRICA. 

Str,—Since my last this colony and Natal have luxu- 
riated in plenteous rains, which not only saved sugar and 
corn crops from being semi-failures, but gave support 
and inspiration to every interest, for in South Africa 
the range of the pluviometer may be taken as a pretty 
safe index to national prosperity. The heavens wear- 
ing quite a British look during the week and some 
smart storms soaking us since the advent of the new 
year, we have registered a maximum annual fall, and 
the rivers and vleys are full, where the latter have 
had strength enough to stand. We regret to report 
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the collapse of many, selon de coutume, for the Dutch 
farmer refuses instruction and adheres tenaciously to 
bad methods. Where he is environed by British he 
slowly succumbs to example, and we hear of Mynheer 
going for pulsometers, centrifugals, reapers, strippers, 
and Sther useful weapons, from the strange and ever- 
growing armamentarium of science. Itis evident that 
the dullest Beetian Boor cannot be indifferent when he 
sees neighbours with far feebler resources luxuriating 
in verdure, whilst his broad grounds are parched with 
drought ; so jealousy may at last drive him to Ransome, 
Robey, Allen, and Gwynne. As the railways advance 
we think the army of agricultural engineers in England 
will be freely patronised, for agricultural meetings will 
in future be held annually in all our leading towns ; 
and the journalists are giving much prominence to 
discussions on the most ancient and useful of all arts. 
Mr. Christy, F.L.S., London, has assisted in advocat- 
ing ‘‘ ensilage,” so that soon trial ‘‘ silos” will probably 
be charged in Kaffraria, where irrigation has made 
marked progress near Cathcart. Turbines are also 
being introduced, so that Kendal may in time become 
as well known as Ipswich, Reading, Chelmsford, 
Lincoln, and Gainsborough. 

In well-watered wealthy districts like Oudshorn, 
the practice of ensilage might become of vast im- 
portance, and soon double the tonnage of mohair, 
wool, skins, and hides for export. We have tried to 
give prominence to this idea, and the old veterans, 
who regard the brass-bound ‘‘ Bjibel” as the oracle for 
all things, may be moved ahead, on finding ensilage 
in Jeremiah, chap. 41. 
be called 
Shipbuilding,” although it evades details. It also refers 


to mining, and we think that the emissaries of Solomon | 
rummaged all the surface gold at De Kaap, for traces | 
have been found of very ancient operations in that | 


rugged region. Like the cute Yankee, we do not care 
to prophesy until we know; but we incline to hazard 
the prediction, that a rich goldfield will be disclosed 
this year near Leydenburg ; and we havenewsof crushing 
machinery going up to the Spitzkoff reefs from Durban. 

At present the fields are not ‘‘ poor man’s diggings,” 
but here and there magnificent quartz is found. 
Specimens of this dazzling stuff have gone to Amster- 
dam, znd some of your readers will no doubt ejaculate 
over it. We are persuaded that Ophir was done this 
way, and the word is merely ‘‘Sofala” truncated and 
mangled, after the fashion which made Leghorn out of 
Livorno. More than three years ago, we pointed out 
the prospects of these auriferous lands to Westminster 
engineers, but the fatal and ruinous vacillation of the 
British Government closed the gates of enterprise and 
progress, throwing the unfortunate Transvaal into the 
paws of freebooters, murderers, and adventurers, 
without an apparent care for the solemn promises, 
made thrice to a quarter million of faithful natives. 
We have now our reward in being called by the Zulus, in 
derision, a ‘‘a people of liars.” The rabble of ruffians 
whe promote these frontier wars, also tell the tribes 
that England is dead to honour and dignity, without 
power, prestige, or influence, so that it is useless to 
look to her. The malignant machinations of the 
brandy mmistry of the West not only hampered 
negotiations with the Basutos, but caused the cam- 
paign to collapse, just when the chiefs admit that they 
were on the eve of surrender. 

It is also true that the crass ignorance, hesitancy, 
and passivity displayed by the clerical commander- 
in-chief, rendered nugatory all the zeal, energy, and 
bravery, so signally displayed by colonial volunteers 
in the field. When the gallant Bob Acres, from 
Chatham, left his inglorious commmnd, he added 
insult to his timidity, by not even naming officers 
prominent in several severe skirmishes. The policy 
pursued by the present ministry of country attorneys, 
has proved utterly fatuous, although advanced on 
thé plea of economy and peace. An _ extraordinary 
session is convened, and it is earnestly hoped that 
these adventurers will be promptly banished from 
power and pelf. The conviction gains grdund, that 
the Yatter is their main ‘ motif,” for they are as 
silent as the sphynx without any of its dignity. Our 
governor is soon to proceed to Sydney, and whilst here 
has been singularly reticent, although he was expected 
to traverse the colony, and to invigorate and investi- 
gate communities, after the fashion of the beloved and 
admired Sir Bartle Frere, whose tour was memorable. 
Sir H. Robinson has conferred his name upon the Cape 
Town dry dock, first entered by the mail-boat 
Athenian. We have not heard of any subsequent 
occupancy of any importance, but at the end of the 
year, when pumped out, some fifty cartloads of sprats 
were left in the basin, causing discussion as to their 
disposal. The work, however, has higher merit than 
a fish trap, for it occupied fully seven years in execu- 
tion. Repairs are projected for the damaged dam at 
Cape Town, but a fatal lethargy presides over the 
city councils, and progress is delayed. Another serious 
fire has occurred, and was much intensified by lack of 
water for the engines. The municipality has recently 
ordered a powerful steam fire engine from Shand, 
Mason, and Co., London, and Durban mav follow the 





The venerable book may fairly | 
the first ‘‘Record of Engineering and | 





example. A launch named Germania has been built in 
Table Bay, and steams to this pert at once. She is 
55 ft. long with engines from the Tees. The paddle 
John Paterson, also due here soon from South 
Shields, will bring up our local steam flotilla to six. 
A couple of launches are also coming to Port Alfred, 
which is still obstructed by a pair of wrecked paddle 
tugs, and the town has memorialised the Government 
to remove them. Firbank and Co. have again begun 
work on the forty miles of railway to Grahamstown, 
to be opened this year. 

The only structure of importance is a fine bridge of 
three spans, coming from Derby, which leaps a gorge 
not unlike some of those occurring on the St. Gothard 
Railway, but with less water. Our main span is 
200 ft. between centres, and 200 ft. high. The wings 
are 120ft. each. Mr. Sketchley, M.I.C.E., prepared 
the plans and sketches for the contractors. The 
Kowie River is viable by shallow craft for fifteen miles, 
and rivals the Dart in beauty. Trade is being opened 
between Port Alfred and the Kuysora by the s.s. 
Umzimkulu (100 tons), which draws 8 ft., and easily 
crosses the bars of these harbours, and East London. 
Although we read in papers from all countries of the 
great work achieved by dredgers, finding them at 
Stockton-on-Tees, Rockhampton, Melbourne, and many 
places, yet they are tabooed by the authorities who so 
seriously impede this colony. The ambitious port of 
the Buffalo clearly perceives the value of a deepened 


| channel, so that coal may be shipped from her wharves. 


The tine clipper Milton Park is now here from Dum- 
barton and Cardiff, along with the Aros Bay, after a 
rnn of fifty-three days. Both go to the East in ballast ; 
but we hope to ship Kaffrarian coal in a few years 
hence if we get good Governments. At present we are 
half strangled by the contentions of party, and enter- 
prises of deep importance are delayed by disgust and 
incertitude. Nothing is said of the Indwe coal rail- 
way, but progress is reported on the Aleiral extension 
towards the Free State, which cuts through the 
Molteno coalfields. Engineers are surveying for a loop- 
line to connect the Border Railway with the Cradock 
and Colesberg line, which is being pushed to the Orange 
River somewhat slowly. Fvstina lente is a great 
Government motto in Sonth Africa, and explains the 
terrible tedium of public works at Uitenhage; both 
bogie wagons and cars are being hurried out. The latter 
have six first-class compartments, and are handsome 
vehicles, with eight-spoked wheels of Rotherham make. 
However, the cars are both costlier and heavier than 
the ‘‘Cleminsons,” which also run easier and need 
less lubrication, We do not think that the expensive 
bogies will be patronised by the Free State, for 
the Natal lines are favouring the simpler system 
of radial axles on the ‘‘Cleminson” and ‘‘ Beuther” 
plan. Towards Ladysmith the earthworks are being 
prepared with considerable despatch, and the s,s, 
Rothesay has landed 1000 tons of steel rails at 
Durban, where the bar has been much improved of 
late, and the harbour works make excellent advance 
under the direction of Mr. Innes, the resident engi- 
nee. The new twin-screw tug Lady Wood is in active 
service there, after an excellent run from London. 
She was planned by Mr. J. F. Flannery, C.E., 9, Fen- 
church-street, and gives entire satisfaction to all con- 
cerned. It is intended to send her periodically to St. 
John’s and Delagoa Bay, and she could go to Tamatave 
in less than a week. From the latter port we have 
just had a visit from the twin-screw gun-vessel Seagull, 
which took despatches from Zanzibar. She has pro- 
ceeded home eié@ Simon’s Bay and St. Helena. A 
sailing vessel has also come to this bay with a sugar 
cargo from Madagascar, ‘and we await the dénouement 
of events with great interest. As many ships leaving 
this bay proceed to Burmah, we read the lectures of Mr. 
Colquhoun with interest, and should like to see the 
great railway started from Rangoon, which sends us 
teak, rice, &c. As for tea, we are getting a little from 
Natal, and cotton may become a Natalian effort, along 
with coffee and coal. H.M.S. Briton has put out 
Cetewayo at Port Durnford, where the Wolverine is 
lying ; the gun vessel Algerine having taken a surf- 
boat from this port for the purpose, as the Tugela 
Mouth is sometimes vexed, and needing the doses 
found so useful at Aberdeen and Tynemouth. The 
reinstatement of the Zulu monarch without cattle 
places him in a pitiful position, and many people pre- 
dict trouble, for peace will be difficult between the 
king, John Dunn, and other semi-independent chiefs, 
A neutral zone left by Lord Kimberley will harbour 
refugees and renegades, so the plan has not a single 
apologist in our press. The Zulus are quite orderly 
towards our military, but refuse food to them, and 
seem sulky. They have been treated so long as 
political shuttlecocks that they dislike the process. A 
leader in the Times of December 13 shows a ridiculous 
misconception of the colonial mind, and shows the per- 
verse and shallow condition of English opinion. It is 
absolutely false to accuse us of inciting wars, when 
peace is our clamant want; but it was imperiously 
necessary to shatter the Damocles-like Zulu war engine, 
and also to reduce barbaric license and pretensions on 
the Basuto border. 





Unless the white race is clearly to be master south 
of the Zambezi, efforts will be wasted ; for in spite of 
—— brandy, the Bantu blood does not wither 
vefore the Britisher, who thrusts all his offscour- 
ings to the front, instead of sending such ¢lite as 
William Penn and the Puritan Fathers. It is the 
rowdy element which works all the mischief, where 
progress and peace should be paramount and _per- 
manent, Unfortunately the legislation of shortsighted 
English statesmen has powerfully tended to disease, 
degradation, and depreciation, so that the imported 
workman is too often ‘not worthy of his hire,” and 
frequently becomes a pest rather than a help to the 
community. As in Sydney, masons and carpenters 
are ready to strike at the smallest provocation or 
pretext, so we should be glad of sober Italians or 
thrifty Germans in their place. If a port is created 
at the mouth of the Kei, it would be well to settle a 
colony of Genoese and Tyrolese there, and in the 
splendid country behind. Norwegians have established 
a temperance colony on the Umzimkulu, and the 
silent Trappist monks have also taken a broad patch 
of country in Natal. This week we have news of the 
steamer Harkaway in the Congo, with 3000 tons of 
cargo for Stanley. The Chittagong has landed her 
250 natives there and returned to Zanzibar, after coal- 
ing in Table Bay. These proceedings will no doubt 
disconcert the bragging De Brazza, although he may 
come on the scene in gunboat Sagittaire. The pre- 
tensions of France have excited disgust in Australia, 
and the Melbourne papers protest vigorously. They 
cannot relish the convict settlement of New Caledonia, 
and we donot wish a duplicate on our flank. The Gauls 
do badly far from France, so they will do well to keep 
to Numidia and Senegambia, as their population being 
stationary needs no scope for expansion. Long ago 
Canada attracted the gallant French of the eighteenth 
century, and according to Mr. Seebohm ‘‘ Siberia in 
Asia” (Murray, 1882), the Yenesei is far ampler 
than the St. Laurent, and taps a glorious land and 
resources. The Siberians chate to be a republic, and 
in the boundless breast of Arctic Asia, France can 
avenge her wounded pride and wasted blood, of 
Moscow and the Beresina, A fortitied Tobolsk or 
Yemeseisk would defy distracted Russia, which has 
no railway beyond the Oural range ; and civilisation 
would hail the expulsion of the brutal Muscovite 
from the Gulf of Obi to Kamschatka. The project 
ought also to pay, in a commercial sense, according to 
excellent authorities, such as Wiggins, Atkinson, 
Nordenskiold, and Seebohm. Captain Wiggins has 
lectured on Siberia, in Natal, and was much appre- 
ciated. At Kimberley, the water works, planned by 
Mr. G. Buchanan, C.E., are in operation, and a com- 
plete success. The same engineer may now give 
attention to the canalisation and navigation of the 
Orange River, so as to bring cheap coal to the Diamon«d 
Fields, where 15/. per ton are paid. We also look for 
a network of lines in the Free State, 

**Those who want the railways must try, if you please ; 

That is, do the best that they can ; 

Give up their inaction, to study the traction, 

Which our lengthy and jolting buck-wagons began.” 

It is reported that several ‘‘ Baldwin ” and ‘‘ Rogers” 
locomotives are coming to this port from Philadelphia 
and New Jersey. We have heard of these engines at 
Adelaide, Sydney, and Wellington, so are curious to 
criticise them. 

Progress is being made with the water works at 
George, Knysna district, and a start will soon be 
inaugurated at Mossel Bay. The piping is expected 
from the Tees, but will be of light section. At King 
William’s Town trials have been concluded with new 
fire engines, which were found to be vastly superior to 
the antique machines. The frequent tires in the 
colony, through carelessness and malice, should cause 
a larger demand for these scientific appliances. In 
December the Bordeaux steamer, Precurseur, called 
here, thirty-six days from Sidney, with troops from 
Noumea. She took a little wool, and proceeded vii 
Table Bay. The passengers saw the Austral sub- 
merged in Sydney Harbour, and inquired after her. 

Our Government invite offers to supply 100,000 hard- 
wood sleepers, including Australian jarrah. They Lave 
also imported some iron sleepers for the Cradock exten- 
sion. We have not yet heard any report of these. 
Many of a light type have gone to Jagersfontein, where 
splendid stones are being found frequently, after a 
spell of depression and inaction. Electric lighting has 
fallen flat, the cost having frightened our city fathers, 
who are watching for substantial reductions in pro- 
duction and installation. The Tarawera, with appa- 
ratus depicted in your paper, is due at Cape Town, 
as also the Nyanza, after overhaul and renovation at 
Southampton. Feathers having also suffered a heavy 
fall, contemporaneously with diamonds, attention is 
afresh addressed to caponisation, for which instruments 
were obtained from Mr. Christy about three years ago. 
A number of ostriches have been treated at Uitenhage 
and rendered tractable, without loss or injury to health. 
Male birds being very dangerous and aggressive, be- 
sides spoiling their wings in defiance, the method pro- 
mises to be of much utility. At this port the large 
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iron pile jetty has been completed, and is much 
admired. It is equipped with six steam cranes from 
Bath and Birkenhead. 

A second iron pier has also been begun, starting from 
the sea wall beyond the creek. There is little prospect 
of the viaduct to the projected concrete dock, planned 
by Sir J. Coode, for not a penny could be earned until 
adecade had elapsed, and the outlay would be enormous. 
A simpler scheme, exhibited at Grahamstown, starts 
from reclaimed ground by the present jetty, crosses 
shallow sea by a few arches—to free the constant shore 
current—thence carrying a sea wall of the Newhaven 

yvattern, in a direction parallel with the shore, and 
Gunes wide southerly entrance. The area would 
enclose the jetties named, and not be obstructive or 
troubled by winds, the curve of the bay shielding it 
from the south-eastern. Abundant rock exists for the 
economical construction, and the new land made by 
the station would be extremely convenient for 
structures and shunting trains. 

The transit observations in this colony and at 
Durban were most successful, the Americans taking a 
large number of photographs at Wellington College, 
near Worcester. Mr. Spindler, C.E., of this port, also 
sent a report to Greenwich. He observed Venus 
in 1874 with success. The comet is still hazily 
visible in Canis, but the public has lost all interest 
in it. 

We hear much of refrigeration, but no vessel has yet 
called here with a ‘‘ Bell,” ‘‘ Haslam,” or ‘* Hick” 
machine, The surplus fruit of Natal might pay to 
convey by these means to London. 

In the contest for attracting traffic, we think that 
Southampton should erect congelation sheds, and like 
the Sydney people, arrange to maintain cold in cars, 
direct from the locomotive. 

A coffee palace is proposed here, but it is far from 
resembling its grand brother in Melbourne, of which 
we have an elevation. 

Although we continually read of water, gold, and 
coal being detected by the diamond drill, or even 
the hazel wand, these devices are practically unknown 


in this colony ; although we believe in the contiguity | 


of rock salt, gypsum, coal, and other minerals. 
Explosives are again making a noise, this time at 
Port Alfred, where tonite has carried conviction to 
wondering spectators. It will probably be tested here 
on the old wreck of the steamer Gambia. 
The epidemic of small-pox having faded out in 
Cape Town, and the colony generally, business at the 


induced current being necessarily in the form of a spark, 
the great resistance set up, by influencing the primary 
current, led to the belief that the quantity of the primary 
current was diminished or absorbed. Hence the title of 
“transformer,” which the Rhumkorff coil has acquired. 
Again, the make and break arrangement on the primary 
circuit, necessary to its working, prevented exact measure- 
ments, and consequently the verification of the action of 
the currents of the secondary circuit, whether open or 
closed, on the primary circuit. Consequently to this 
day no attempt has been, or could be made, while the 
transformation theory held its ground, to produce cur- 
rents of quantity in the induced system of the Rhumkorff 
coil by modifications of the secondary coil. 

We desire especially to insist upon this point, for it is 
the necessary result of the principle upon which the con- 
struction of our secondary generators is based, and this 
principle is that— 

1. When acurrent traverses a solenoidical circuit placed 
within a bobbin of insulated copper wire, it determines in 
this latter circuit the creation of an induced current with- 
out other effect upon the primary current than to oppose 
to its passage a resistance proportionate to the electro- 
motive force developed in the secondary circuit, this re- 
sistance having no influence upon the quantity of the 
primary current, provided the tension in this latter is suffi- 
cient to balance such resistance. 

2. The quantity of a generated current is proportionate, 
other conditions being equal, tothe quantity of the primary 
current, 

3. The natureof the generated current depends only on 
the construction of the induced system (‘‘ induit”). 

We have dwelt at some length upon this part of our 
subject, as we wish to make the basis of our principle 
clearly understood, and also because the absence of such 
necessary explanations on our part has led you to draw an 
erroneous comparison between our system and other 
previous inventions in the following passage of your 
article : 

‘This in itself is not entirely new, for in 1877 M. Jab- 
lochkoff patented the combined use of a generator, in- 
duction coils, and lamps. The coils were placed in the 
main circuit, the current of which was interrupted by a 
make and break, and the lamps were situated in series in 
each of the secondary circuits. What measure of success 





he attained we do not know, but we believe that the 
system was actually tried in this country. M. de 
Meritens and also Mr. Bright has provisionally protected 
| similar schemes, but neither seemed to think them worth 
| prosecuting.” 

| These gentlemen in effect had no other end in view 
| than to employ known phenomena, such as those pro- 
duced by the Rhumkorff coil for the production of special 
| effects by the aid of lamps specially constructed, and 
| they certainly would not have stopped short where they 


Cape peninsula is reviving, and the railway to Kalk | did, if they had believed it possible to transform the 


Bay should sooh reach Simon’s Bay. 


of the Parliament House, but the essential want is an 
honest cabinet of trusted men, instead of 


The collapse of | 
a building firm in England will not arrest the erection | © 


dollar | 


Rhumkorff coil in such a manner as tobe able to produce 
lectrical currents applicable to every requirement, and 
| especially in the case of M. Jablochkoff if he could have 
| produced a current suitable for lighting his candle. 

You remark that the value of our invention “ will of 


hunters, and nominees of brandy brewers in the clog- | course depend upon its economic efficiency,” and, without 


ging West. The year has opened with auspicious signs 
and auguries for the agriculturist, merchant, miner, 
mariner, and engineer ; so we cheerfully say, advance 
South Africa ! 

Yours, &e., 
Algoa Bay, January 12, 1883. P. FRANCE. 

P.S.—The steel s.s. Aston Hall, 3500 tons, is in 
port. Bicycling is now well established, and includes 
Faciles and Singer safeties. 

ELECTRICAL DISTRIBUTION. 
To THE EpiTor OF ENGINEERING. 

S1r,—In an article which appeared in your issue of the 
2nd of March, you were good enough to draw the atten- 
tion of your readers to our system of electrical distribu- 
tion. 

We thank you for so signal a recognition of our efforts 
as the publication of a complete appreciation of our appa- 
ratus—we say complete, for you have not only described 
our secondary generators ; but also, treating in a masterly 
way the whole subject of eleetrical distribution, you have, 
with great precision, passed in review the necessary con- 
ditions of a thorough and practical system, while, at 
the same time, you have pointed out the deficiencies in 
previously existing methods. 

In thus handling the question, we presume that your 
object was to define its actual position, and to signal to 
industrial science the new path leading to the solution 
of the great problem which justly engages the attention 
of electricians, and is impatiently locked for by all. 

Relying upon the great and increasing interest in the 
question of Electrical Distribution, we trust that you 
will kindly find space for this letter, which contains a 
rectification of, or rather a discussion upon, two para- 
graphs in your article, which appear to us liable to be 
misunderstood. 

You say, ‘‘ The secondary generator of Messrs. 
Gaulard and Gibbs is based upon the same principle as 
the Rhumkorff coil ;” it would, we think, have been more 
correct to go back to the researches of Ampire, for the 
Rhumkorff coil, while it produces one part of the pheno- 
mena indicated by the master-mind of Ampere, has been 
considered up to the present time a transformer only of 
electricity, and this in consequence of its construction, 
and of the phenomena it produces. 

This instrument in effect is calculated to distract the 
mind from the causes which determine its action—de- 
signed to reproduce the phenomena of static electricity, its 
secondary coil has always been composed of a very fine 
and very long copper wire, and the manifestation of the 


allowing that the means of appreciation and of measure- 
ment are sufficient, you admit that, under the actual 
conditions, the effective power obtained is certainly in 
excess of 55 per cent. We think we may claim import- 
ance for the following experiment which we are con- 
stantly repeating at the Aquarium. 

After having balanced on the primary circuit the re- 
sistance of a secondary generator by a fixed resistance of 
eight ohms, corresponding to the work done by two of 
Siemens’ arc lamps, we have found that, under these con- 
ditions the secondary generator produced a current of 18 
amperes traversing 16 Swan lamps. It being admitted 
that the effective work required to light one Siemens lamp 
is equal to that required for eight Swanlamps taking 1.3 
amperes each, this experiment would lead to the conclu- 
sion that there is an effective production of 90 percent. 

The explanation of our not sustaining a large loss 
lies in the fact, as above explained, that we are not deal- 
ing with transformation but generation, and that this 
latter is limited only by the ressstance offered by the 
induced current of the primary circuit in the case of 
equality of work done by the two currents; but, as you 
say at the conclusion of your article, we have no intention 
to enter into economic competition with the systems 
applied on a limited scale until now. Our views are 
higher; presenting a system of absolute distribution, we 
claim, in establishing it, to be limited neither by the 
number of consumers nor by their distance from the 
central factory. Within five months of having scientifi- 
cally resolved this vast problem, we claim to have pre- 
sented to the public a practical demonstration of the 
generation of currents of varying potentials under the in- 
fluence of a high tension current. We are prepared and 
shall now proceed to make larger installations, and we 
trust that you will continue to take the same interest in 
the extension of our system of distribution to larger fields 
as you have kindly done in our first demonstration in the 
article to which we have alluded, and for which we repeat 
our thanks. 

We are, Sir, your obedient servants, 
Lucien GAULARD, 


London, March 7, 1883. J. Dixon Gibss. 


TRAMWAYS. 
To THE EpITOR OF ENGINEERING. 

Srr,—In the interests of the public it is to be hoped 
that the Board of Trade will not relax the stringency of 
the existing regulations as to the use of steam traction on 
street tramways. 

As the application of steam tramway engines increases, 

















the objections raised against them should decrease in the 





same ratio, and makers should take care that no annoy- 
ance is caused either to riders on the cars, to persons 
walking or driving in the streets, or to occupants of houses 
along the route. 

The most emphatic protest should be entered against 
the use of a steam blast in the chimney of the engines, as 
this causes the emission of most objectionable vapour, 
dust, and in some cases even sparks. 

If the exhaust steam is discharged from the funnel in a 
superheated condition, far greater nuisance is caused than 
if a small quantity of partially cooled steam were shown 
by the engine. 

If the Board of Trade are inclined to alter the present 
bye-laws, those which relate to the speed governor and 
indicator may with advantage be rescinded, as they 
cause the introduction of unnecessary and complicated 
machinery, which has always proved unreliable. 

With a careful driver and sufficient brake power, steam 
propelled tramcars may be safely run in the most crowded 
thoroughfares. 

I am, Sir, your obedient servant, 
G. W. Parrett. 


178, Upper Thames-street, E.C., March 6, 1883. 





WIMSHURST’S INDUCTION MACHINE. 
To THE EpiTorR OF ENGINEERING. 

S1r,—I cordially endorse the suggestion of your Vienna 
correspondent in last week’s issue, that Mr. Wimshurst 
should give a few details of the construction of his induc- 
tion machine. I too have made one as you described, but 
with a metal spindle; and with less success even than 
your correspondent had. 

Would the facts of the plates being made of plate 
instead of window glass, and the bosses on which they are 
mounted being of boxwood, impair the action of the 
machine much ? 

The two pairs of wire brushes I insulated from each 
other by bushing their carriers with ebonite. I have 
worked the machine with the brushes both insulated and 
in connexion, but without effect. 

Yours truly, 

Manchester, March 5, 1883. A. E, 


‘AN EXPERIMENTAL ENGINE.” 
To THE EpiTor oF ENGINEERING. 

Srr,—I notice that in the title to the engravings of our 
engine published by you last week, it is stated that the 
engine was made to my designs. It is due to Messrs. W. 
and J. Player, and to their manager, M. R. J. Richardson, 
to say that they made all the drawings, the leading 
features and dimensions only of the design having been 
furnished in my specification, and only occasional assist- 
ance having been given by me in working out details. 

Yours truly, 
Rosert H. Smiru. 

Sir Josiah Mason’s Science College, Birmingham, 

March 3, 1883. 





NON-CONDUCTING COVERINGS FOR 
BOILERS. 
To THE EDITOR OF ENGINEERING. 

S1r,—We notice that in our letter of the 23rd ult., which 
appears in your issue of the 2nd inst., the result of the 
experiment made with our composition at the late Naval 
Exhibition at the Agricultural Hall is stated to be 


Bare Iron. Covered Iron. Air. 
240 deg. 84 deg. 70 deg. 
This is an error, as it should be 
Bare Iron. Covered Iron. Air 


261 deg. 84 deg. 70 deg., 
and we shall feel obliged by your rectifying same. 
Ve are, Sir, your obedients servants, 

London, E.C., March 6, 1883. A. HaackE and Co. 

8.8. ‘““ FULDA.” 
To THE EpiTor OF ENGINEERING. 

Sir, — Your last week’s number has a gushing paragraph 
on the “‘extraordinary steaming of the Fuida,” wherein 
it is reported that this remarkable vessel had gone ona 
run extending over six hours as to time, and from 
Cumbrae to Corsewall and back as to distance, and that 
the rate of speed on this trial was 17.803 knots an hour, 
the tide being contrary both ways. 

Not having the rate of the tide to three places of 
decimals it is of course impossible to arrive quite 
accurately at the speed of the ship, but the narrative as 
it stands is perhaps enough for one dose. 

From Cumbrae to Corsewall and back is about 86 sea 
miles, if the Fulda was six hours on the road, how are the 
figures 17.803 produced ? 

Steamers do not usually go faster on six hours’ trials 
than at the measured mile, but, as your correspondent 
says, this was an extraordinary case. 








Yours truly, 
DipyMvs, 





To THE EpiTor or ENGINEERING. 

Srr,—In the account of the trial trip of the s.s, 
‘‘ Fulda,” in your paper of last week, her speed is given 
as ‘£17.56 knots, or fully 20} statute miles per hour,” and 
on the second run as 17.803 knots, or upwards of 20? 
statute miles per hour.” Now 17.56 knots is barely equal 
to 20} statute miles, and 17.803 knots is considerably 
under 20% statute miles, and although the difference is 
small, still the statement is inaecurate, and any one 
noticing this may naturally come to the conclusion that 
the speed in knots is quite as likely to be exaggerated. 
In fact no reliance can be given to the statements of 
speeds attained at most trial trips. pie 

Trusting in the interest of accuracy you will insert this, 

Iam, &c., 


Glasgow, Mai ~h 6, 1883. CLYDE ENGINEER. 
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Mons. J. A. Normand, Member. Thursday, March 15, morning 
meeting at twelve o'clock : 1. ‘The Influence of the Board of 
Trade Rules for Boilers upon the Commercial Marine,” by J. " 
Milton, Member: 2. “On the Steam Trials of the Satellite 
and Conqueror under Forced Draught,” by R. J. Butler, 
Member ; 3. ‘On the Efficiency of Guide Blade Propellers,” by 
. I. Thornycroft, Member of Council; 4. ‘Some Experi- 
ments to Test the Resistance of a First-class Torpedo Boat,” by 
A. F. Yarrow, Member. Evening meeting at seven o'clock: 
1. ‘Steam Yachts,” by Dixon Kemp, Associate; 2. ‘‘On the 
Modes of Estimating the Strains to which Steamers are Subject,” 
by Wigham Richardson, Member ; 3. ‘‘Hogging and Sagging 
Strains in a Seaway as Influenced by Wave Structure,” by W. E. 
Smith, Member; 4. ‘‘The Advantages of Increased Propor- 
tion of Beam to Length in Steamships,” by J. Harvard Biles, 
Member. Friday, March 16, morning meeting at noon: 1. ‘* On 
the Extinctive Effect of Free Water on the Rolling of Ships,” by 
P. Watts, Member; 2. ‘‘Tonnage Measurement, Moulded 
Depth, and the Official Register in Relation to the Freeboard of 
Iron Vessels,” by W. W. Rundell, Secretary to the Under- 
writers’ Registry of Iron Shipping, Associate Member of Council ; 
3. “On the Assessment of Deck Erections in Relation to Free- 
board,” by H. H. West, Member of Council; 4. ‘On a Self- 
Propelling and Careening Floating Dock,” by G. B. Rennie, 
Member of Council. Evening meeting at seven o'clock ; 1. ‘‘A 
Dese ription of a Method of Investigation of Screw Propeller 
Efficiency,” by R. E. Froude, Associate; 2. ‘On the Speed 
and Form of Steamships considered in Relation to Length of 
Voyage,’ by James Hamilton, Jun., Member; 3. “On Fog 
Signalling,” by J. MacFarlane Gray, Member of Council ; 
4. ‘“* Methods of Obtaining the Desired Displacement in Designing 
Ships,” by R. Zimmermann 
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NOTICE. 

The Proprietors of ‘‘ ENGINEERING” beg to state 
that Mr. H. G. Boorn Thompson, who until recently 
acted as an Advertising Canvasser for this journal, 
has no longer their authority to solicit new advertise- 
ments on their behalf, but that Mr. Howard Ellis is 
their sole authorised agent for the provinces. 

The Proprietors also beg to state that they have 
entirely withdrawn their support from the French 
periodical known as ** L’ INGENIEUR,” with which 
they have now 10 connexion wi hatever. 
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HARBOURS OF REFUGE ON THE EAST 
COAST. 

In a recent ‘article on harbours of refuge (ENar- 
NEERING, {th February) we stated our intention of 
subsequently dealing with the question of estab- 
lishing such harbours on the Scottish coast, the 
circumstances in the case of the northern country 
|being somewhat different to those which occur 
further south, although the necessity for a new 
inquiry is quite as great. 

As the matter now stands, Peterhead occupies a 
position almost analogous to that of Filey, and its 
friends hope, or did hope till quite recently, that 
they might succeed in getting their proposal accepted 
without inquiry. The case for Peterhead as now pre- 
sented may be stated generally as follows: Firstly, 


| that Scotland should have the benefit of the labour 


of her own convicts who are at present in English 
prisons; secondly, that the Convict Labour Com- 
mittee has decided in favour of the employment of 
convicts on the construction of harbours ; and, 
thirdly, that Peterhead is the best site, having been 
| selected by the Commission of 1858-59 and also by 
ithe Convict Labour Committee of last year. This 


| latter proposition is also supported by statements 
jas to the f 


favourable character of the site, and the 
claims of other places are deprecated by the argu- 
ment that dissensions in the camp will probably 


| result in Scotland not receiving justice at the hands 


of the sister country. 

To the first two propositions no exception need 
be taken ; no doubt if there are any good things 
going in the shape of harbours of refuge or grants 
from the national e xchequer, Scotland is entitled to 
her share, and t'1e Convict Labour Committee was 
quite qualified to decide, and has decided, the 
second point. But the third division of the Peter- 
vannot be accepted as it 
stands. As we indicated in our former article (see 
p. 133 ante), the recommendations of the Royal 
; Commission are of little value at the present date, 
and the Convict Labour Committee cannot be said 
| to have ‘‘ selected” Peterhead any more than Dover 
or Filey. The reasons why the report of the 
Commission of 1859 must be considered as obsolete 
have been so fully entered into that it is not neces- 


‘sary to repeat them ; but we may point out that 


even if it were now of value it did not decide that 
Peterhead was the best site in Scotland. The Com- 
mission named Wick and Peterhead without appa- 
rently giving preference to either, or if they did it 


must be conceded that Wick was thought the more | 
necessary harbour, both because the report lays | 


more stress on the claims of the northern bay and 
because it recommends for it a larger proportion of 
Government money. Wick, however, does not 
appear to desire any more large works in the bay, 
or perhaps it thinks it better to try and manage 
its own affairs in future and devote its attention 
to more moderate and probably more useful works. 

To be able to decide which part of the east coast 
of Scotland is best adapted for a national harbour 
of refuge, a large amount of information would be 
required, which is as yet not to be had, and we are 
not at present prepared even to say that Peterhead 
might not eventually be found to be the least 
objectionable situation. But so far as our infor- 
mation goes it would be a matter of surprise if a 
new inquiry resulted in any extensive works being 
constructed in the south bay of Peterhead. It is 
not a good site for a large harbour in many ways. 
For instance, such a harbour is required near to 
where most vessels pass, and where most wrecks 
occur, and this would rather point to some site 
near the mouth of the Tay. The question of 
making the Tay itself a harbour of refuge was not 
considered in 1858, the universal prejudice against 


| “* shifting sands ” 


| Peterhead. 


| with advantage to improve it as a fishing station, 








being quite sufficient to account 
for this ; but at the present day, with the example 
of the Tees before us, it is very probable that 
works at the mouth of the Tay would save more 
lives and vessels, and prove a greater benefit to 
Scotland, than at any rate a harbour of refuge at 
The fact of the Tay being close to the 
Firth of Forth, which is a natural haven of safety, 
does not materially affect the question; vessels 
persist in getting lost round about the entrance to 
the Tay, and that is a conclusive argument. 

And it must not be forgotten that after the ex- 
tinction of wooden sailing coasters money spent at 
the mouth of the Tay would still be highly remu- 
nerative to the country, as it would protect the 
increasing shipping and trade of the thriving port 
of Dundee. On the other hand, in the future a 
harbour of refuge at Peterhead would, like that of 
Filey, most probably be devoted to fishing boats. 
Indeed, from what we know of the fishing industry on 
the east coast of Scotland, we are inclined to think 
that any harbour at Peterhead would in a short 
time be almost entirely occupied by fishing craft. 
That havens of shelter for these vessels are urgently 
required all along the east coast of Scotland we are 
quite aware, and if the proposal at Peterhead were 
limited to this we should only be too happy to give 
it every support ; but piers, the greater part of 
which are in seven fathoms or more at low water, 
are not required for fishing vessels drawing at most 
8ft. or 10ft. The simple fact of the matter is that 
the south bay of Peterhead deepens too rapidly to 
make a good site for a large harbour. The design 
now proposed offers about 200 acres below low- 
water line, at an estimated cost (and estimates are 
always exceeded) of about 12601. per acre, which is 
considerably above the actual cost of nearly all the 
existing harbours of refuge. The Peterhead pro- 
moters put forward as an argument in their favour 
that they have in the south bay a harbour of refuge 
partially formed by nature. The statement is true 
but incomplete. Nature has formed a partial har- 
bour but has done so in such a way that to com- 
plete it would cost more than to make an entirely 
artificial harbour in more favourable situations. 
As an argument such an assertion may no doubt 
seem irresistible to outsiders such as nautical men, 
but it should deceive no engineer. A bay is not 
per se a good site; it very often is so because the 
artificial works are rendered shorter and cheaper ; 
but at Peterhead this is not the case, the piers are 
short but the great depth of the bay increases the 
cost so much that, as we have already shown, it is 
amore expensive site than usual. And the addi- 
tional depth is worse than useless ; si fathoms at 
low water are considered enough for Dover and 
Filey, but the Peterhead piers terminate in nine 
and ten fathoms. Dover is to accommodate the 
largest vessels in the navy—Peterhead small 
coasters and fishing craft. Comment is unneces- 
sary. 

The value of different situations apart from the 
questions of proximity to passing trade and the 
nature of holding ground, can only be estimated 
by the cost per acre of water enclosed of the depth 
required, and to be obliged to enclose deeper water 
than is needed, in order to get area, would probably 
prove a fatal objection to an otherwise favourable 
site. Apart from the question of cost there is 
another reason why a bay is often not a good site 
for a harbour, and that is the well-known tendency of 
waves to increase in height and force as their length 
is contracted. Sir John Coode referred to this ten- 
dency with reference to Wick in his evidence before 
the Convict Labour Committee. Wick bay is no 
doubt a rather remarkable example of the action, 
but all bays are subject to the same thing in a less 
degree, unless the water shoals gradually, and works 
in consequence generally require to be of greater 
strength in such situations than on a straight line 
of coast. When this point is carefully considered 
along with the fact that the proposed piers at Peter- 
head are for the greater part of their length in a 
depth of not less than seven fathoms, it will 
readily be understood that the works must be of 
enormous strength if they are not to share the fate 
of Wick breakwater. Our own opinion is that the 
estimate quoted in the Convict Labour Report is 
quite erroneous, and that perhaps double the sum 
would bespent before the works could be made secure. 
Probably a good deal might be done at Peterhead 




























































































but a national harbour is a very different affair. 
Such a harbour has requirements which could at 
best only be imperfectly fulfilled by Peterhead ; 
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for instance, there should be every facility for 


the repair of disabled vessels and the machinery of 
steamships, and there are places on the Scotch coast 
which could offer much superior advantages in this 
respect. Several places south of Peterhead have 
been mentioned as more suitable sites, and one 
port at least—Aberdeen—has already memorialised 
the Premier on the subject. The Aberdeen Har- 
bour Commissioners do not appear to submit any 
design, but we understand that one has been pre- 
pared by the harbour engineer, and another by 
Mr. Hall, the eminent shipbuilder. 

But, as already stated, we do not profess at 
present to give an opinion as to the merits of 
different sites on the Scottish coast, we merely 
desire to point out that there is clearly a necessity 
fora full and searching inquiry into the whole 
question. Scotland may profess to feel aggrieved 
at the delay, but we doubt if the dissatisfaction 
would extend much beyond Peterhead, and the 
Merchant Company of Edinburgh, who seem to 
have large interests in the northern town ; and we 
are sure, whatever the result may be, Scotland 
would bea gainer by not rushing recklessly into an 
indefinite but certainly large expenditure at a 
place where the works will probably turn out un- 
necessary in a few years after completion. And 
above all we must enter a strong protest against 
any material weight being attached to former 
opinions founded on obsolete notions of nautical 
requirements and harbour engineering. We should 
be only too glad to see a quarter of a million or 
more spent on the east coast of Scotland, but even 


if the Scotch convicts have to remain in England, | 


it is almost certain that the money would do more 
good if devoted to the construction of a few good 
places of shelter for fishing craft only. 

A properly constituted commission or committee 
of inquiry would collect information which, even if 
it led to no immediate action, would be of immense 
value to all interested, from the Government 
downwards. Wedo not mean to imply that the 
body which sat in 1858-59 did not judge fairly 
according to its lights, but looking over its report 
at the present day, one is compelled to think that a 
Board composed of similar constituents would not 
now be the best we could get. 

Considering that the inquiry was directed to- 
wards providing for the safety of our merchant 
vessels, the naval and military element was much 
too strong and commercial and engineering interests 
too weakly represented, in point of numbers. Naval 
men have a natural liking for harbours on a large 
scale, and it is quite natural that they should prefer 
one or two large undertakings toa greater number 
of small ones ; they are accustomed to the require- 
ments of large vessels, and it is right that they 
should keep always in view the advantage 
which would accrue to the country from having 
another port or ports which could be made naval 
stations. On the other hand, if harbours of 
refuge on the east coast are chiefly required 
for the mercantile marine, one member out of seven 
can hardly be considered a fair representation for 
the trading interests. As to the question of 
engineering members of such a Board, it must be 
admitted there is considerable difficulty. It is of 
course an important part of the subject, because 
with it is bound up the cost of different suggested 
works upon which largely depends the choice of 
locality. Either there should be a large proportion 
of civil engineers on a Board of this kind—certainly 
more than one member—or else there should be 
none at all. If there are any appointed they should 
be men not connected professionally with any 
harbour on the coast. This no doubt would debar 
many of our ablest harbour engineers from serving, 
but there are plenty left to choose from, and even a 
little ignorance is preferable in a judge to the 
smallest amount of bias. After all what is chiefly 
required is a good technical judge, able to dis- 
criminate and value the ample evidence which 
would no doubt be offered by the engineers of the 
different claimants. 

That an inquiry is wanted into the whole of the 
matters involved in this subject there ought to be 
no question, whether, or not there are to be any 
national harbours of refuge. The operations of the 
Harbours and Passing Tolls Act have been curtailed 
by recent legislation and other causes, so that it is 
now practically of little use, and yet it is continually 
quoted as an answer to applicants for grants from 
the Treasury. Probably free grants would not be 
required if the loan system were put on a sound and 
reasonable footing, but there is no doubt much to 





be said on both sides, and the only fair solution is 
to appoint a new Commission to thrash out the 
whole subject and reduce the existing chaos to an 
intelligible and logical system. 

In conclusion, we may add that we shall be glad 
to receive plans and full particulars of any pro- 
posed harbours on the east coast, as we desire to 
ventilate the whole subject thoroughly, and to place 
fairly before the public all schemes of the kind 
which have been worked out with a knowledge of 
local requirements. 


INDIAN PUBLIC WORKS DEPART- 
MENT REORGANISATION. 

For the past year this subject has been under 
the consideration of the Secretary of State for 
India, and as yet no final decision has been arrived 
at. The reason of this long delay we believe to 
be that the Indian civil engineers have been able 
to make out so full a case, that the old routine 
officials shrink from advising the Secretary of 
State to make the required reforms, and yet at 
the same time they cannot advise him to entirely 
refuse the requests of the civil engineers, as to 
do so would be to throw discredit on the pub- 
lished and officially declared promises of the 
Government of India, and on the official and pub- 
lished policy of his predecessor in oftice—the Duke 
of Argyll—and also of the late Lord Mayo, when 
Governor-General of India. 

We may remind our readers that the question 
involved is not merely a slight readjustment of the 
pay and pension of Indian civil engineers, but as to 
whether in the future what has become one of the 
largest departments of the Indian Government, is 
to continue to be administered and governed ex- 
clusively by, and in the interest of, military en- 
gineers, introduced into it from the army, and to 
which they claim to return at any time it may suit 
their convenience. 

Or if, on the other hand, it is in future to be 
administered by civil engineers specially trained by 
a lifelong study in the practice of their profession, 
who are prepared to stake their position in life and 
their professional reputation on the proper per- 
formance of their duties, without having some 
other calling to fall back upon in case of failure. 

One other course remains open, and that is that 
the department may in future be placed partly 
under civil and partly under military men. 

There can be no doubt that this is the direction 
in which the question is gradually shaping itself, 
for we find that under the date of che 29th of 
November, 1881, the Government of India resolved 
that ‘‘ all the business hitherto conducted in the 
Public Works Department in connexion with mili- 
tary works shall be transferred to the Military 
Department on the Ist of January, 1882.” 

And although the Secretary of State for India 
has, we believe, refused the request of Mr. E. H. 
Carbutt, M.P., to place a copy of this resolution 
before the House of Commons, yet there can be no 
doubt of its authenticity, as since the date of the 
resolution the Military Works Branch of the de- 
partment has been entirely remodelled, and we find 
that by the classified list of the department pub- 
lished in January last that the Military Works 
Branch, with the exception of some temporary civil 
officers, is now entirely composed of about seventy 
to ninety officers of Royal Engineers. 

It is needless to say that after this arrangement 
has been carried out the remainder of the depart- 
ment inits other branches is employed only upon civil 
works connected with irrigation, railways, roads, 
civil buildings, &c., and that for the future there 
need be no mixing up of civil and military ofticers, 
and employing them indiscriminately on civil and 
military duties. 

In view of these facts what are the opinions of 
the Indian civil engineers? For they are best 
able to judge of the question, both in its bearings 
upon themselves and on the public service generally. 

On this point there can be no doubt, for owing 
to the kind offices of Mr. Carbutt, M.P., who has 
taken so earnest and disinterested an interest in the 
subject, a small deputation of seven Indian civil 
engineers, six of whom were at home on leave, 
waited upon Lord Hartington at the India Office, 
in February, 1882, and laid their opinions of the 
requirements of the case before him under the 
following nine heads: 

1. Uncovenanted.—This degrading term, originally used 
to designate the native and Eurasian employés of the 
East India Company, is quite inapplicable to civil en- 
ginecrs, and should be abolished, 


2. Equality of Pay.—At present military men 





draw 
their military pay, as well as their civil pay, in the de- 
partment. This is unjust to the civil engineers. The 
equalisation of the pay of civil and military engineers 
has long been promised. 

3. Promotion to be Proportionate.—The total number of 
officers in the department may be divided into three- 
fourths civil and one-fourth military men. It is asked 
that in future all promotion to the Maber, as well as to 
the senior and junior administrative posts in the depart- 
ment, should be made from among the civil and military 
men in proportion to the respective total numbers of each 
body in the department, and not filled exclusively by 
military men as at present. 

4, Manayement and Control of State Railways.—At pre- 
sent the offices of managers and consulting engineers of 
State railways are exclusively filled by military men ; 
this is bad policy and unjust towards civil engineers. It 
is asked that such appointments in future be divided pro- 
portionately between civil and military men. 

5. Separation of Civil from Military Works.—The 
Government of India having already separated these two 
departments, it is asked that steps should be taken for 
forming the civil branch, now contined to civil engineer- 
ing only, into a civil department governed by civil 
engineers, and not placing it exclusively under military 
men as at present. 

6. Transfer of Military Officers from the higher posts 
in the Military Works Branch over the heads of civil 
engineers in the civil branch. 

It is hoped that this unjust practice will in future be 
forbidden. 

7. Pensions.—At present civil engineers receive much 
lower pensions than military men performing the same 
duties, and are paid only in rupees, which at the pre- 
sent rate of exchange means a tax of about 16} per 
cent. The Civil Service, the Royal Engineers, the Statf 
Corps and Medical Department all receive their pensions 
in £ sterling. 

The civil engineers ask to have the same pensions 
granted to them as are paid to the Civil Service, and to 
which they are prepared to contribute in a similar 
manner. 

8. Retirement.—It is hoped that some proper rules of 
retirement will be framed to prevent the wholesale dis- 
missal of civil engineers and the retention of the services 
of military men, as in 1879. Also to equalise the ordinary 
retirement of military and civil officers, 

9. Representation.—Seeing the very large and important 
place now occupied by public works matters in the 
Government of India, it is considered that it would add 
to the representative character of the Secretary of State's 
Council in London if it contained among its number one 
civil engineer of Indian experience, instead of the Public 
Works Department being as at present represented by 
military men. 


These heads of a possible scheme of reorganisa- 
tion are fair and equitable, and in no way trench 
upon any military privilege which can fairly be 
claimed as such. For there can be nothing further 
from the thoughts and wishes of civil engineers 
than interference with military men and _ their 
duties. Nor would military men be named or com- 
parisons instituted with their position, but for the 
bad and antiquated policy of introducing them into 
civil employment in the department to perform 
exactly the same duties as civil engineers, but under 
exceptionally good general rules of pay, pension, 
leave, and retirement, as compared with civil engi- 
neers. 

The view taken by the Government of India, 
the Duke of Argyll, and Lord Mayo of the position 
of civil engineers in the Public Works Department 
is clear from the three following extracts which 
we make from official documents : 

Copy of par. 3 of Government of India, Public Works Depart- 

ment, Circular No, 84, dated Simla, 6th October, 1869. 

3. The Government of India unreservedly declares its 
complete confidence in the body of civil engineers in its 
service. It has long been, and continues to be, the desire 
of the Government of India to recognise their merits and 
just claims, as fully as those of any other class of its 
officers ; and its appreciation of them is sufficiently proved 
by the large addition to the number of civil engineers em- 
ployed under Government during the last few years. 
Further, so far from there being at the present time any 
disposition to depreciate the value of the services of the 
civil engineers, the Government of India has lately had 
before it proposals—which it is hoped will take early 
effect — for improving their position generally; and 
placing them, in respect to their emoluments, on pre- 
cisely the same footing as all other officers aaplapel on 
the same duties. 

This was followed by a letter from the Duke of 
Argyll to Lord Mayo, and a reply thereto as under : 


Extract from Letter No. 119, dated 30th November, 1869, 
from the Duke of Argyll, to the Governor-General of India. 

Par. 3. ‘‘ It cannot fail to conduce to better harmony 
between the military and civil branches of the establish- 
ment, if whateveradvantages are accorded to the members 
of one on first entry should be obtained by both.” 

Par. 4... . . ‘‘and I would further wish you to 
consider whether there ought not to be only one scale of 
salaries and allowances for all members of the service, 
both civil and military.” 


Reply to the above : 
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Extract from a Letter No. 
Lord Mayo, to the Duke of Argyll. 


43, dated 28th March, 1870, from|the latter immediately becomes converted into 


suboxide, if it be not already so. If the water 


—— . 66 le > Saree ie ‘ va haw ai s vs 
Par. 16. “ We may remark that we have already re-| and mercury be then connected to the battery, in 


commended the equilisation of the pay of the military 
and civil branches of the department. . . . . . n 
this point we only add that we shall be glad to see some 
plan adopted by which the furlough allowances of civil 
engineers shall be equalised with those of military officers 
in the Public Works Department, and, so far as practic- 
able, their advantages of pension also,” 

After reading these extracts, and comparing them 
with the points brought to the notice of Lord 
Hartington by the deputation of civil engineers, 
the unprejudiced mind should have little or no 
difticulty in arriving at a conclusion as tc the 
manner in which the case should be decided. The 
civil engineers should at least be allowed a fair 
share in the Government and administration of the 
civil branch of the department, and if military 
men are to be introduced, it should be under 
exactly the same terms in every way as civil 
engineers. 

We believe that an attempt is being made to 
stifle inquiry, and to appear to satisfy the Indian 
civil engineers by the adoption of half-measures, 
which, while apparently conceding much, actually 
give little or nothing. 

Under these circumstances we make an earnest 
appeal to all our readers to help, through every 
possible channel, the efforts Mr. E. H. Carbutt, 
M.P., is so generously making in the cause of 
justice, fair play, and efticiency. 


THE ELECTRO-AMALGAMATION OF 
GOLD ORE. 

In gold mining from quartz reefs the rock is, as 
is well known, reduced to powder by means of 
stampers, and is then carried by a stream of water 
over the surface of mercury. In consequence of the 
strong aftinity between gold and mercury, as soon 
as a particle of the former comes into contact with 
the latter it is absorbed and amalgamated, while 
the quartz fragments, with which it is associated, 
float on the surface of the metal, and are carried 
away by the stream of water. But besides gold 
many other substances, such as oxygen, sulphur, 
and arsenic, have an aftinity, more or less active, 
for mercury, and many, if not all, of them 
are found mixed with the gold in certain de- 
posits. When an ore containing these elements 
is passed over mercury to eliminate the gold, 
the other bodies are also retained, and being of 
much smaller specific gravity than the mercury, 
they float on its surface, combining with its upper 
stratum, and adhering with a persistence that can- 
not be overcome by any stream of water that is not 
of sufficient force to carry off not only the quartz, 
but also the gold and part of the mercury. This 
result is termed by the miners ‘ sickening,” and 
involves great loss of gold, because as soon as the 
surface of the mercury becomes ‘‘sick” the gold no 
longer comes actually into contact with it, and the 
greater part escapes. The remedy hitherto em- 
ployed has been to remove the sick mercury at 
frequent intervals and distil it, exactly as water is 
distilled, but this of course involves additional 
expense, and in many mines the extra cost, and the 
loss which takes place, in spite of all care, are 
sufficient to convert a profit into a loss. 

Lately Mr. Richard Barker, F.G.S., has brought 
out a new method of recovering sick mercury, or 
rather of preventing it becoming sick. According 
to his process he connects the mercury to the zinc 
pole of a galvanic battery, or of a dynamo machine, 
and the water flowing over it to the copper pole of 
the same generator. Thus he gets a current of 
electricity flowing from the water to the mercury. 
The result is certainly very surprising; imme- 
diately contact is made the black scum accumulated 
upon the surface of the mercury retreats from the 
electric terminal, as if driven by a steady blast of 
air, and the bright surface of the metal is exposed 
to view ready to receive anything that passes 
over it. 

This is by no means the first time that attention 
has been called to the peculiar behaviour of mercury 
when acting as an electrolytic surface. In the 
surly part of the century Gerboni, Herschel, and 
Davy noticed it; in 1875 Sir Charles Wheat- 
stone patented a telegraphic instrument in which 
the indications resulted from the motions of a 
column of mercury under varying currents, and 
a little later Mr. Robert Sabine made a thorough 
investigation of the subject. He found that when 
yater is placed upon the surface of mercury 
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the manner described above, the suboxide is re- 
duced, and the surface becomes metallic. With 
powerful currents this action, owing to the dif- 
ference in bulk of the metal and the oxide, is 
accompanied with rapid circulation of the metal. 
If a globule of mercury be placed in a narrow 
groove filled with water so as to divide it into two 
parts, and a current be passed lengthwise through 
the groove, one end of the globule will be con- 
tinually converted to suboxide, and the other 
deoxidised. Now, as the atomic value of the 
mercury is 14.7, and that of the suboxide may 
be taken at 38.9, there is a great expansion 
at one end of the globule, causing a mecha- 
nical circulation of its molecules from the 
larger to the smaller end and a rolling action 
which carries the mercury bodily forward in the 
direction of the current. 

Applying these facts to the ex lanation of the 
action of Mr. Barker’s electro-amalgamator it will be 
seen that there is a constant electrolytic action going 
on at the surface of the mercury, and that when 
this is exposed to water only the process is simply 
a deoxidising one. When, however, sickening 
ores are passing over the mercury, the action of the 
current will be to break up any combination that 
may take place between the mercury and such of 
their elements as are included in the list of sub- 
stances which, under the influence“of electrolysis, 
are carried to the anode. These are the metalloids, 
such as oxygen, sulphur, chlorine, boron, carbon, 
and perhaps arsenic. It is not distinctly known 
what is the exact cause of the sickening of mercury, 
but there is good reason to believe that sulphur 
and arsenic are the most potent agents in the 
matter. Hence, while their chemical affinity 
would cause them to combine with the mercury, 
their electro-negative condition prevents their 
union with its electrolytic surface, when a current 
is passing through them. On the other hand, the 
combination with the mercury of all the negative 
metals, gold, silver, copper, tin, lead, nickel, zinc, 
&c., would be favoured by the current. 

It will thus be seen that the action of the electric 


——=. 


the result may be determined by actual experiment. 
If successful in this respect, Mr. Barker’s invention 
promises to be extremely valuable, while, under 
any circumstances, its power of maintaining the 
surfaces of the riffiles free from contamination, if 
found to be as effectual in actual practice as in ex- 
periment, must open to it a wide field of use- 
fulness. 


MANCHESTER SHIP CANAL.—No. V 


As we have already stated, the Examiner informed 
the promoters of the Bill for the Ship Canal that 
he should report that Standing Orders had not been 
complied with, so far as regards the works in the 
estuary of the Mersey. 

The promoters nevertheless determined to pro- 
ceed with the measure, and a petition was pre- 
pared, praying the Standing Orders Committee of 
the House of Commons to allow the Standing 
Orders to be dispensed with. 

Great public interest having been excited, not 
only in the neighbourhood but throughout the 
kingdom, other public bodies were invited to assist 
in removing the obstacle which threatened to check 
the progress of the Bill at its first stage. 

The response has been the presentation of peti- 
tions in favour of dispensing with Standing Orders 
from the Association of Chambers of Commerce of 
the United Kingdom ; 38 municipal corporations, 
including those of Salford and Birmingham ; 91 
local boards, 31 chambers of commerce, including 
Manchester, Birmingham, and elsewhere; 108 
companies representing upwards of 10 millions of 
capital, and also from numerous landowners along 
the route. 

Petitions in opposition were presented by the 
London and North-Western Railway Company, the 
Mersey and Irwell Navigation, the Bridgwater 
Navigation Company, Mersey Dock and Harbour 
Board, and the Upper Mersey Commissioners, who 
complain generally that the interests involved are 
of great magnitude, and that they all view any 
interference with the estuary of the Upper Mersey 
with extreme anxiety; that the promoters with 
these facts before them, have deliberately chosen 














current in an amalgamating riffle tends to prevent | ; I 
|servations to enable them to decide upon the 


the combination and adhesion of any electro-positive 
elements to the mercury, and to leave the quartz, 
with the sickening ores, floating mechanically on its 


|channel, or even the possibility 


to hurry an immature scheme before Parliament, 
without taking time to make the preliminary ob- 


of making a 


channel. The Dock Board further submit that if 


surface, ready to be carried off by the current of | the Bill were limited to the construction of the 


water. 


This effect is being exhibited by the | canal alone, leaving the question of a low-water 


Electro-Amalgamation Company, Limited, of 37, | channel at some future time to a later session, 
Lower Chambers, Moorgate, London, on a con-| Parliament would be asked to sanction a scheme 


siderable scale. 


They have fitted up several amal- | manifestly incomplete. Memorials praying that the 


gamating apparatus, consisting of inclined tables | Standing Orders might not be dispensed with were 


about 6 ft. wide, with riffles or baths of mercury 
placed at intervals. The bottom of each riffle is of 
copper, and is connected to one pole of an Elmore 
dynamo machine, while over the top, separated 
from the mercury by a space of about half an inch, 
is another plate of copper, connected to the other 
pole of the generator. A stream of water carries 
the pulverised ore down the table and between the 
mercury and the upper plate, the dirt being carried 
forward by the current, and the gold retained by 
the bright clean surface of the mercury. In some 
cases stirrers and rakes of various kinds are adopted 
in place of the upper pole plate, according to the 
nature of the rock treated. 








But the attainment of a clean mercurial surface | 


is not all that stands between the gold miner and 
success in amalgamation. Much gold is ‘‘ rusty,” 
that is, it is coated with a skin or pellicle of sul- 
phuret, probably from contact with sulphuretted 
hydrogen. A piece of such gold may be immersed 
in perfectly pure mercury without any amalgamat- 
ing action whatever, and consequently the mercurial 
process has hitherto been useless for its recovery, 
and rusty ores have been smelted. This raises the 
cost of milling in Colorado from 1} dols. to 
15 dols. per ton of dirt, a notable difference. The 
company claims that the new process is effectual 
for causing the amalgamation of rusty ores, but 
they do not offer any satisfactory explanation 
of the action by which it operates beyond stating 
that ‘by electric action the gold and silver are 
driven to the negative pole, and . . . . it is 
obvious that the natural gravitation of the gold and 
silver is so assisted by the attraction of the electric 
force as to allow but few, if any, of the particles to 
escape.” This can scarcely be called a scientific 
explanation, but we understand that a considerable 
consignment of rusty ore is on its way, and then 





also presented by the trustees of the River Weaver 
Navigation and the Salt Chamber of Commerce. 
The Standing Orders Committee was appointed 
last week, and on the 2nd inst. commenced their 
labours with the consideration of this question. 
The promoters in their statement say ‘‘ the pro- 
ject is to make (1) a navigable canal from the River 
Mersey at Runcorn to Manchester, with docks 
there and at Warrington ; and (2) to dredge and 
maintain a low-water channel in the bed of the 
estuary of the River Mersey, from a point above 
Garston to the entrance of the canal at Runcorn, 
so as to enable vessels of deep draught to enter the 
canal at all times of the tide. The promoters de- 
posited plans and sections of the intended canal 
in accordance with the Standing Orders and no 
fault has been found therewith, and they have also 
made the parliamentary deposit in respect of the 
canal and incidental works, amounting to 229,9001. ; 
but they did not deposit a plan and section of the 
proposed low-water channel. The power under 
which the promoters sought to make this low-water 
channel is contained in the first part of Clause 
26 of the Bill, which is in the following words: 
‘The company may dredge, scour, open, deepen, 
widen, straighten, cleanse, and improve the banks, 
shores, and channel of so much of the River Mer- 
sey as lies between an imaginary straight line drawn 
across the river from the Eastham Ferry Slip to a 
point on the north-east of that river distant twenty 
chains, measured along that bank in a south- 
easterly direction from the lighthouse at Garston, 
and a point in the parish and township of Runcorn, 
in the county of Chester, on the left bank of that 
river, about forty-eight chains east of the western 
end of the north pier of the Old Quay Docks, mea- 
sured along that bank ; and within those limits may 
make, form, maintain, and regulate by means of 
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training walls a low-water channel ; provided that 
none of the before-mentioned powers shall be exer- 
cised except with the previous consent in writing of 
the Mersey Commissioners, and in accordance with 
plans and sections to be previously submitted to 
and approved of by them.’ 

‘*The Examiner has decided that a plan and 
section of this low-water channel should have been 
deposited and has so reported. 

‘¢ The power above stated consists of two parts : 
(1) a power to dredge, scour, and deepen; (2) a 
power to form and maintain a low-water channel 
by means of training walls. The two parts are 
separable and distinct, the power to dredge, scour, 
and deepen is admitted not to require the deposit 
of plans and sections, and that power would 


enable the promoters to improve the low-water 


channel which already exists, so as to enable 
vessels of deep draught to reach the canal at 
all times of the tide, but in order to main- 
tain the same in a fixed direction they would have 
to protect the face of the slopes thereof, where 
found necessary, by means of what are technically 
termed ‘training walls,’ which are formed by de- 
positing stone or fagots or other loose material, on 
the slopes of the dredged channel to secure them 
from scour, but in no case would any such deposit 
be placed above the level of the natural bed of the 
river, or so as to interfere with the existing power 
to navigate the same.” 

They then proceed to say that this mode of regu- 
lating the channel would be in accordance with the 
views of theacting conservator, as set forthin a report 
made by him in 1881 ; that there was no precedent 
applicable which could guide them as to the deposit 
of plans, and that any deposit of a plan of a low- 
water channel would be fallacious owing to its con- 
stantly varying; that the work must be done 
progressively during the construction of the canal. 
They also state that the Conservancy Commissioners 
are an entirely independent body and regard the 
general interests of all parties concerned ; that they 
have unusually large powers which the promoters 
submit would enable them to authorise from time 
to time the improvement of the river, and that in 
accordance with these powers the Upper Mersey 
Commissioners obtained an Act in 1879, autho- 
rising them, subject to the approval of the Conser- 
vancy Commissioners, to remove defined rocks with 
the view of utilising part of the estuary for deep- 
draughted vessels, by obtaining a deeper and more 
permanent direction of the channel. That a channel 
navigable at high water for vessels of deep draught 
could be obtained by the time the canal would be 
completed, yet that some years might elapse before 
that channel would be dredged to such a depth as 
would constitute it a low-water channel at all states 
of the tide. 

‘‘The promoters desire ultimately to obtain a 
low-water channel between Garston and the en- 
trance to their canal navigable at all hours, so that 
large vessels entering or leaving the canal should 
never have to wait for the tide. But this is by no 
means essential to the scheme.” The depth of 


water on the bar of the Mersey is 


about 10 ft. at low water, and vessels 
of deep draught can only cross on a 
rising tide ; and the promoters propose 
in the first instance to dredge and 
straighten the existing low-water chan- 
nel between Garston and Runcorn, so 
































as to enable such vessels to reach the 





canal in one tide. This improvement 
would be of great advantage to all the 
existing ports on the Upper Mersey. 
The canal has been designed 24 ft. 
deep at low-water, to enable vessels of 
large draught to float therein and pass 
up to Manchester at all states of the 
tide. 

The result of the committee’s de- 

liberation is that the Standing Orders 
are to be dispensed with upon condition 
that Clause 26 is struck out of the Bill. - 
This is the clause which would have given the pro- 
moters power to interfere with the Mersey estuary, 
and their operations must be contined accordingly. 
It remains to be seen whether the House of Lords 
will be willing to adopt a similar course. The 
decision of the Standing Orders Committee has 
limited the work to be done by the Bill to cutting 
of acanal. Still, having touched upon the Mersey 
estuary, we intend to give a description of it, 
and also of the entrance to the port of Liverpool, 
and to mention the authorities who have juris- 
diction in respect to it ; these particulars will, we 
feel sure, be interesting to our readers at the pre- 
sent time when public attention is being especially 
attracted to the question of cheapening and expe- 
diting the carriage of goods by land and water. 

The Mersey Dock and Harbour Board, the Lon- 
don and North-Western Railway Company, the 
Bridgwater Navigation Company, and the Upper 
Mersey Commissioners, appeared in opposition to 
the Bill on Standing Orders. 

The conservancy of the Mersey is vested by 
the Act of 1842 in three cabinet ministers, the 
Chancellor of the Duchy of Lancaster, the First 
Lord of the Admiralty, and the President of the 
3oard of Trade, whoappvint an acting conservator. 
This post was held until 1878 by Admiral Evans, 
who was succeeded by Admiral Spratt, F.R.S. 
Their jurisdiction extends from Warrington Bridge, 
on the Mersey and Frodsham Bridge on the Weaver, 
to the sea, for the preservation of the navigation, 


and to guard against encroachments on the tideway. | 


Admiral Spratt has had considerable experience 


as a surveying officer, and his opinions on the con- | 
dition and improvement of the estuary are well | 


worthy of consideration. 


Two trusts exist within the conservancy limits. 
The oldest and one of the most important in the | 
kingdom, the Mersey Dock and Harbour Board, | 
Board | 
consists of twenty-seven members, with Mr. T. W. | 


Hornby as their chairman ; twenty-three are ap- | Helsingfors, who makes a study of auroral phe- 


was created by the Act of 1857. This 


pointed by the dock ratepayers and four by the 
Crown, 


They are custodians of the Dock Estate | 


” 
| 
‘| 
j 
ay 


os 
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at Liverpool and Birkenhead, and succeeded to the 
duties, rights, and privileges formerly vested in the 
Corporation of Liverpool, and adminstered by 
the Dock Committee, the latter body being com- 
posed partly of ratepayers and partly of nominees 
of the Corporation, by whom not only dock but 
town dues were also levied. The Liverpool Corpo- 
ration have obtained a most valuable solatium from 
the Mersey Dock and Harbour Board for trans- 
ferring to them the right to levy town dues. The 
Board also paid dearly for the Birkenhead Docks to 
avoid competition, which docks are so little used 
that the tolls levied in them are only one half as 
heavy as those charged in the Liverpool Docks. 
The general trade of the port is therefore saddled 
with a heavy incubus, which helps to make Liver- 
pool an expensive port for shipping. 

The custody of the channels from Garston to the 
sea isthe hands of this authority. Above Garston 
the lighting and buoying of the channels is in the 
hands of the Upper Mersey Commissioners, a body 
representing the various parties interested in the 
Upper Mersey navigation, including the London 
and North-Western Railway Company, the Bridg- 
water Navigation Company, the Weaver trustees, 
Manchester, Warrington, St. Helens, Runcorn, 
and other towns, as well as the ratepayers. 

The first Act was obtained in 1876, enabling dues 
to be levied above Garston, and a further Act was 
obtained in 1879, empowering the Commissioners to 
improve the navigation and increase the dues. 

Formerly the city of Liverpool had a right of 
levying town dues on all vessels trading to the 
Upper Mersey ports, but this was abolished by pur- 
chase in 1865, and vessels are now subject to dues 
for lighting and buoying the channels only. 


NOTES. 
AN ARTIFICIAL AURORA, 
M. Lewsrroem, the well-known Professor of 


nomena, has recently succeeded in producing what 
may be considered as an aurora on a small scale 
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During the past winter he chose a station in Fin- 
land, just within the Arctic circle, where there are 


two conical hills, one about 2000ft. and the other 


about 3000 ft. high. He connected the tops of these 


hills to the earth at their bases with a network of | raising was settled in London by the managers 


copper wire, and one evening was rewarded by 
observing a luminous circle proceeding from the 
summit of one of the hills, and reaching an esti- 
mated altitude of 360 ft. This terrestrial discharge 
into the atmosphere was electrical, the electricity 
being of positive sign. 

HARDENING CONCRETE. 

In a paper recently read before the Southend 
Mechanics’ Institute, Mr. Henry Faija described his 
patented method of quickening the induration of con- 
crete blocks. The concrete is made and rammed into 
the moulds in the usual manner, after which the 
moulds are placed ina chamber, which is maintained 
at a moist heat of about 100 deg. Fahr. This greatly 
increases the crystallisation or setting of the cement, 
and allows the objects to be moved from the moulds 
in the course of a few hours. The concrete is then 
placed in a bath of about 110 deg. Fahr., composed 
of one part of silicate of soda, and twelve parts of 
water. The solution penetrates to the centre of 
the block, which is thus hardened throughout, 
instead of merely on the surface as in the usual 
process. In three or four days the blocks will have 
attained the strength of ordinary cement three or 
four months old. 

Setr-[Npuction In Dynamos. 

In the Hopkinson-Muirhead and Thomson- 
Ferranti dynamo-electrio machines the loop form 
of coil is adopted with good effect, and the advan- 
tage gained is usually attributed tothe diminished non- 
effective resistance of the coil. But this form of coil 
was, we understand, adopted originally by Dr. Muir- 
head not only for the reduced non-effective resistance 
which it offered, but for the diminished self-induction 


inthe coil. In an open coil of this kind self-induc- | 


tion is less than in a closed coil. The self-induction 
in dynamos is a factor which has been overlooked in 
their construction, and must operate considerably 
in reducing their efficiency. No dynamo as now 
made has the theoretical efticiency it ought to have, 


even allowing for waste by heating in the coils and | 


Foucault effect. The reason, or at least one reason 
of this is, as Dr. Muirhead has observed, probably 
due to the self-induction in the coils. Actual 


measurement of this quantity shows that in the | 


Hopkinson-Muirhead loops it is less than in closed 
bobbins. Inventors will do well to turn their 
attention to this subject with a view to diminishing 
the self-induction in dynamos. 
METROPOLITAN IMPROVEMENTS AND THEIR Cost. 
A return, dated January 26, 1883, has been pub- 
lished by the Board of Trade, showing the total 


amount of works executed by the vestries and dis- | 
trict boards of the metropolis from January Ist, | 


1856, to March 25th, 1881, also the total expenditure 


on such works; the increase of the number of street | 


lamps, and the length of streets and roads under 
the jurisdiction of each body. The lists of areas 
and quantities are in many cases incomplete, but 
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labaft the transverse bulkhead. The vessel first 
ame upright, and then steadily left the bot- | 
tom, and as the pumping proceeded was towed | 
‘into shallower water. This general scheme of | 
' guided by the advice of Mr. John Stansfield. In | 
'a future issue we shall illustrate and describe in| 

detail this novel method of raising the vessel. 

THE VIENNA Evectric Exureition. 

The time for the receipt of applications for space | 
|in this Exhibition has been prolonged from the first | 
| to the twentieth day of this month. By the latter | 
| date all demands must be in the hands of the secre- | 
itary of the Society of Telegraph Engineers and | 
i Electricians, No. 4, the Sanctuary, Westminster. | 

The committee at Vienna are making arrangements | 

for a reduction in the rates of transit on goods for- | 
| warded for exhibition. The applications for space | 
| that have been already received, have been both | 
|numerous and representative—nearly every Euro- | 

pean country is contributing to the Exhibition, and | 
| objects of novelty are promised in all the depart- | 
ments of electrical science. Among the names of | 
‘exhibitors we notice the Société Anonyme d’Elec- | 

tricité de Paris with 8 dynamo machines, 3 motors, 
|and a large number of smaller apparatus ; Messrs. 
Piette and Krizik, of Pilsen, with a system capable 
of maintaining 60 are lights, or one light of 20,000 | 
candles ; the Continental and French Edison Com- 
panies, with an installation of 500 lamps ; and Mr. 
Gaston Planté, the inventor of the secondary 
battery. The committee have made special arrange- 
jments for experiments in the transmission of | 
| power, and have secured water power to the extent | 

in all of 300 horse-power, situated at various dis- | 

tances u> to forty miles from Vienna. 


| THe Cuicaco Exurpirion or Ramway APPLIANCES. | 
| On pages 19 and 161 ante we have given full | 
details of the objects and regulations of this | 
important undertaking, which is expected to be 
| the greatest affair of the kind ever organised. We 
have now received a copy of a Treasury minute 
admitting free of duty all goods intended for the 
Exhibition. These are to be consigned to New | 
York, Boston, Philadelphia, or any of the ports on | 
the northern frontier at which immediate transport- 
ation entries may be made. They will then be 
forwarded to Chicago by bonded common carriers, 
and will be received by the Collector of Customs, 
who will make an appraisement and determine the 
rate and amount of duties to be paid in case the 
goods are sold. The Exhibition building will thus 
become a bonded warehouse, from which articles 
may be withdrawn for consumption upon payment 
of the duties, or for re-exportation under bond. 
The commissioner for England is Mr. C. D. Peters, 
of Moortields, London, who will cheerfully furnish 
all other information that may be required, and 
will render all possible assistance in forwarding 
| goods. The commissioners offer about 500 medals | 
of gold, silver, and bronze for competition among 
| the exhibitors, a prize being allotted to nearly every 
iconceivable object used on a railway, from loco- 
|motives down to brooms. Our space doves not | 
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of the statutes bearing upon the several bye-laws, 
have also been included. The notes will be found 
extremely useful when it is proposed to modify the 
rules to suit the requirements of a particular 
locality. They specify the object for which the 
rate has been made, and in many cases, when a 
certain latitude is allowed, they point out how far 
it may be permitted to extend. The question of 
drainage has been gone into fully, and a number of 
diagrams, prepared by Mr. Rogers Field, are given 
in illustration of the best modes of house drainage 
and ventilation. The work should tend to popu- 
larise the admirable bye-laws of the Local Govern- 
ment Board and strengthen the hands of local 
authorities by showing the exact meaning, and 
the extent to which action can be taken under 
them with a reasonable certainty of success. 


DEVELOPMENT OF THE IRON AND STEEL TRADES IN 
THE COATBRIDGE DISTRICT. 

Of late there has been a good deal of talk about 
new iron and steel works in the Coatbridge district, 
but it is only now that any really definite informa- 
tion is available upon the subject. One of the new 
works has been projected by the Woodside Steel 


}and Iron Company, the managing director of which 


is Mr. James Allan, of the Victoria Tube Works, 


| Langloan. The company have leased a large area 


of ground, forming a most eligible site for their new 


| works, from Colonel Buchanan, of Drumpeller ; 
’ I 


and they have already begun to lay off their sidings 
from the railway, which passes very conveniently. 


| It is contemplated to erect both steel and iron 


furnaces, but the former will not be commenced 
at once. Along with the puddling and heating 
furnaces it is intended to lay down one of the 
largest trains of plate rolls in Scotland, together 
with a train of rolls of moderate size for making 
malleable iron tube strips. Contracts for the whole 
of the machinery have recently been placed, chiefly 
with engineering firms in the district. The engines 
and rolling-mill gear will be constructed by Messrs. 
Dick and Stevenson, Airdrie: the contract for the 
heavy plate shears has been let to Messrs. Miller 
and Co., Vulcan Foundry, Coatbridge ; and the 
steam hammers are to be made by Messrs. Murray 
and Paterson, also of Coatbridge. The rolling 
mills will be fitted with Mr. Graham Stevenson’s 
conical reversing clutch system, as successfully 
applied in several works in Germany, and now 


|rapidly gaining ground in America. A new steel 


works is also to be started on the site of the 
famous old Dundyvan Iron Works, Coatbridge, 
a site extending to some six acres having been 
staked off for Mr. Martin, Sen., long connected 
with the iron trade of Coatbridge. The aim in 
establishing these new works is chiefly, we under- 
stand, to make Siemens steel for bar rolling. Con- 
tracts for supplying the necessary machinery have 


| been distributed amongst the firms already named. 


Doubtless, some additional information on these 
and other projected ventures in the same direction 
will soon be available. 


SHIPBUILDING ON THE RIVER WEAR. 
The Wear is now pushing to the front as one of 


the money values are, except under the heading of | permit of an enumeration of all the articles that | the chief of the shipbuilding rivers, and it is in- 


‘*Expenditure on other Sanitary Works,” always 
given. The length of new sewers constructed is 
specified as 919 miles, 30.) yards, at a cost of 
2,310,890/., while 2,162,769]. were expended on 
other sanitary works. The total superficial area 
of paving laid down was 11,745,875 square yards, 
the value being 5,535,073/., while the expenditure 
on other street improvements was 1,504,831/. The 
total expenditure upon new sewers, sanitary works, 
paving, and other improvements, was 11,513,565/. ; 
26,444 street lamps were added, and the length of 
streets and roadways increased from 9255 in 1856 
to 16072 in 1881. : 
Ratsinc THE S 8. AvsTRAL. 

This splendid vessel, which, as will be remem- 
bered, sank in 50 ft. of water in Sydney Harbour, 
has now been raised and is on her way home. 
The weight to be lifted was approximately 6000 
tons, and the means adopted consisted in securing 
to the ship's sides artificial water-tight bulwarks, 
reaching to several feet above the water-line, thus 
transforming her from a submerged to a stranded 
vessel full of water, but having the gunwale above 
the water-line. To render it possible to turn the 
vessel lengthwise she was divided into two equal 
compartments, by means of a transverse bulkhead 
amidships, the doors in the other bulkhead being 
left open. The vessel, thus prepared, was pumped 
out by powerful pumps, placed equally before and 


| are free to compete, but it may be stated that every | 
| thing that appertains to a railway, either on the | 


teresting to turn to its records to mark the very 
rapid growth in the average tonnage of the vessels 





‘line or in the workshops, may be included, and | ¢hat have in recent years been launched there. Re- 
manufacturers would do well to obtain a copy of | cords are available of the number and the tonnage of 
the rules and premium list before making up their | the vessels built on the Wear since 1852, and in the 
{minds that their gi rods are inadmissible, or that | thirty years the whole of the shipbuilding industry 
their exhibition at Chicago would be a fruitless | jas heen changed. At that early date the vessels 
Capo: built on the Wear were numerous—more so than 
Knicut's ANNotateD Mopet Bys-Laws. now, the number varying for some years from 140 to 

In 1877 the Local Government Board issued|150; and the gross tonnage of the year from 
printed copies of a selection of model forms, which | 50,000 to 60,000 tons. About the year 1858, the 
it had caused to be prepared for the guidance of | number and the gross tonnage began to decline, 
urban sanitary authorities in framing bye-laws under | with the exceptional of occasional years, as wood 
the Public Health Act, and the statutory provisions | gave place to iron, for the shipbuilders of Sunder- 
applicable to their respective districts. The laws | land clung to the older material. And thus in the 
related to (1) cleansing of privies, &c.; (2) nuisances; | year 1873, the number of the vessels built fell below 
(3) new streets and buildings. These bye-laws have | 100, and down to 1882, the number has been below 
been largely adopted in the country, but at the | 100, but last year 109 was reached. The tonnage 
same time considerable difficulties have been|of the vessels built reached its lowest amount in 
experienced from the uncertain definition of the | the year 1860, when 40,201 tons of new vessels 
precise scope of some complex clauses. For this | were built, but there has been an irregular increase, 
reason Messrs. Knight and Co. have issued an|the year 1879 being one of the exceptional de- 
edition of the model series with full explanatory | clension. In the past year the tonnage reached 
notes and diagrams, together with a number of | the high amount of 183,350 tons, and it is the year 
modifications and additions upon the original laws, | that gives the largest average tonnage over the 
relating to points which local experience has indi-| whole of the thirty years that have been referred 
cated as necessary in certain districts. Appendices|to. In 1852 the average tonnage—fractions being 


containing information as to the required capacities | excluded—was 391 ; it fell to 355 tons in the year 
of ashpits, &c., and embodying the various clauses ' 1860, but that was the minimum. By the year 
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1868 it rose to 509 tons; by 1870 to 686 tons ; 
and in the year 1872 it passed 1000 tons, though 
the whole of that increase was not retained, 
the tonnage for the year 1875 being 878. In 
1877, the average reached was 1167 tons ; in 1878 
it rose to 1265 tons; in 1879 it was 1457 tons; 
in 1880, the average was 1529 tons ; and in 1881, it 
was 1656 tons. Finally, last year the average 
reached was 1682 tons, so that since 1875 there has 
been a continuous advance, and the average ton- 
nage reached is not much short of double that in 
the earliest of the years. It is this increase 
in the tonnage of the vessels built that has so 
largely increased the total production of the Wear, 
which is now threefold what it was thirty years 
ago, though the number of the vessels built is about 
33 less. The experience of the Wear in this re- 
spect is that of the north-eastern ports generally, 
though it is tolerably certain thatit isin an emphatic 
form, because it was one of the chief of the ports 
for the building of wooden vessels. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 17th. 
Tue week’s transactions indicate that buyers are 
resolved to wait for the termination of the present 
tariffdiscussion. The struggle at Washington is kept 


up with increasing interest. Low duties are inevitable. | 


Numerous inquiries are being made through importers 


for steel rails for Atlantic and Gulf coast delivery. | 


Mill quotations are 35 dols. and 40 dols. steel blooms, 
34 dols. old rails, 35 dols. for tees, 27.50 dols. for 
double heads, 28 dols. for American, 27.50 dols. 
for scrap ex-ship, Bessemer pig 22 dols. Scotch pig 
is moving quietly. Middlesbrough, 20 dols. ; Ameri- 
can No. 1 foundry, 28 dols. ; No. 2, 22.50 dols. and 
23 dols. ; mill iron, 20.50 dols.—22 dols ; merchant 
bar has weakened to 2 to 2.30 cents. Heavy re- 
quirements for all kinds of iron are held in abeyance 
until the uncertainties as to legislation have dis- 
appeared. Western advices are unfavourable, but 
confidence exists as to the ultimate outcome. Pro- 
tectionists have not given up and expect to so amend 
the Senate Bill as to make its provisions palatable. 
The Ways and Means Bill is virtually dead. 


PHILADELPHIA, February 24th. 

The Senate has finally agreed upon a Tariff Bill, and 
at present writing it is on the Speaker's table in the 
House. The republican representatives held a caucus 
on Thursday afternoon ; 118 members were present. 
The debate developed almost a united republican oppo- 
sition to the passage of the Senate Bill, unless it can be 
amended satisfactorily to the protectionists of the 
Middle States. 
must be amended before it can be considered. 
outlook for the passage of tariff legislation this winter is 
very unpromising. 


to 6.50 dols, scrap iron, ditto. The reduction on 
crop ends will be equal ‘o 1.50 dols. per ton. The 
reduction in steel blooms 8.75 dols. per ton. Steel 
rails 15.68 dols. Street rails 17.92 dols. Duty on bar 
iron is proposed at 18 dols. to 22 dols. per ton. Re- 
duction in hoop iron is from 14, 1? to 1 cent, and 
1,4; cents. Reduction on tin plates, from 1,', cents 
to 1 cent per pound. Reduction on copper in ore, 
from 3 cents to 24 cents. The reduction on black 
copper and regulus, from 4 to 34 cents. From copper, 
pig, ingots, &c., from 5 cents to 4 cents. Old copper 
4 cents to 8 cents. Pig and scrap lead unchanged. 
Lead ore unchanged. Zinc in sheets, from 24 cents to 
2} cents. Scrap zinc, from 20 per cent. ad. val. to 
14 cent per pound, equal to 4 cent reduction. The 
Protectionists are alarmed at the situation, and are full 
of apprehension as to the fate of legislation. The 
strong faction is in favour of the postponement of the 
whole issue until next winter, and at present writing 
this is the probable fate it will eet with. 

Prices are very weak all around, and buyers are 
more unwilling than a week or two ago to make pur- 
chases. Several failures have been announced ; a large 
one at Youngstown, besides half a dozen smaller ones 
in different parts of the country. This has a very dis- 
turbing effect upon the iron trade. Four of the 
fourteen rail mills have suspended, and the other ten 
are better able to maintain quotations at about 40 dols. 
per ton. Productive capacity has certainly reached 
the limits of present demand, and the problem of over- 
production is one which will press itself upon the 
attention of the American iron trade in a short time, 
unless the general demand should improve. 

The Senate Committee on Commerce have under con- 
sideration the Shipping Bill. It authorises the Post- 
master-General to contract for the carriage of the mails 
in ocean steamships of American register, at not over 


1 dol. per mile for such services, and limits the amount | 


to be paid for such services at 1,500,000 dols. annually. 


Besides this the rules of the House | 
The | 


The democratic party is solid | 
against it except in the shape it came from the Senate. | 
The Senate Bill proposes to reduce iron ore to 50 cents | 
per ton, pig iron to 6.50 dols, old rails from 8 dols. | 


FOREIGN TECHNICAL LITERATURE. 
A NEW method of insulating wire is described by the 
Engineering and Mining Journal (New York, February 
| 10), which is employed by the Triplex Insulated Wire 
}and Rubber Company, of New York. The wire is 
| tinned, and then covered with soft rubber ; round this 
|is wrapped a strip of soaked linen, which is in turn 
covered with a thick outer layer of hard rubber. By 
means of machinery specially designed for the pur- 
pose, all the coverings are put on at one operation, 
thus enabling the insulated wire to be sold at a very 
low price. 


The Moniteur Industriel (Paris, March 1) is re- 
sponsible for the following details of a new siege gun 
constructed at the Fives-Lille works for the French 
Government. The gunis 29 ft. 6in. long ; it is of steel, 
with ten plaited wire coils, the wire being .04in. in 
diameter. The shell weighs 3 ewt., and is calculated 
| to penetrate an armour plate of 15}in. at a distance of 
74 miles. The gun itself weighs 50 tons, and cost 
24,000/. It is to be sent to Nantes, where it will be 
fired with charges sutlicient to burst it (e faire éelater). 
‘* The experiments will then be complete.” 


According to the Ocesterreichische Zc itschrift fiir Berg- 
lund Hiitten- Wesen (Vienna, February 17), gold and 
silver bearing sand has been discovered in Lower 
| Bavaria, in the neighbourhood of Innernzell, lying in a 
| valley, surrounded by granite mountains. According 
to the analyses which have so far been made, this sand 
| contains from 15 dwt. to 75 dwt. of fine gold, and from 
3} oz. to 18} oz. of fine silver, tothe ton. It is believed 
| that at a depth of from 12 ft. to 20 ft. the sand will 
| increase considerably in richness. The disintegrated 
| gneiss which is also found in the district, yields in some 
| cases gold and silver, in other cases gold only. 





| L’Industrie Belge (Brussels, February 15) mentions 
| that experiments have been made at Lyons with an 
|apparatus for cleaning tramway rails, designed by 
;two workmen of the place. The machine re- 
sembles in form a child’s perambulator, and is placed 
| upon the rails. It weighs about 2cwt., and can be 
| pushed forward by one man as fast as he can walk, 
cleaning the rails as it goes. The mud and dirt that 
have accumulated in the grooves are scraped up and 
| deposited in a receptacle which forms the centre of the 
machine. It is said that the only limit to the amount 
| of line which can be cleared by one man is the distance 
| which he can walk, pushing the implement before him. 
| The Army and Nary Journal (New York, February 
| 10) publishes an extract from the late naval debate, 
| during which the question of the appropriation of 
100,000 dols. for the purchase of torpedoes was dis- 
cussed. The chairman of the Committee on Naval 
Affairs protested against the purchase of Whitehead 
| torpedoes, and moved that the Bill authorising this 
expenditure should be amended by the insertion of the 
words ‘‘ of American invention and manufacture” after 
the word ‘‘torpedo.” He considered that a much 
better weapon could be purchased at a lower price from 
an American maker. After considerable discussion the 
amendment was adopted. This, of course, excludes 
from use in the United States Navy all but American- 
made torpedoes. 

Stahl und Eisen (Diisseldorf) for February, quotes 
from the Statistica di alcune industrie italiane, a paper 
by Vittorio Ellena, on the iron ore of the Milan dis- 
trict. Itis very similar to that of Elba, and is especially 
suited to the manufacture of steel. Up to the present 
time, the cost of transport prevented it from compet- 
ing with the latter abroad, and want of coal hindered 
its being smelted in Italy. Hitherto, therefore, it has 
been practically useless; but the proprietors of the 
mines are now endeavouring to ake arrangements by 
which it can be transported to the Westphalian dis- 
trict in the trucks returning home empty after having 
delivered German coal in Italy. If this arrangement 
can be carried out, it is believed that this ore will meet 
with a very favourable reception in Germany, for 
making steel upon the Thomas system. 

The Railroad Gazette (New York, February 2) con- 
tains a long letter signed ‘*‘ New England,” on the life 
and other qualities of steel and cast-iron wheels. The 
writer gives a table of the actual average mileage of 
cast-iron wheels removed and replaced during the past 
nine years, compiled from information furnished by 
the principal manufacturers, from which it appears 
that the average rose steadily from 32,268 miles in 
1874 to 56,540 miles in 1880, but in 1881 it fell to 
34,290 miles, and in 1882 to 29,074. This fall is 
partly attributed to the introduction of the automatic 
brake. On the other hand, the writer states that on 
the New England Railway, where Hartford steel-tyred 
wheels are used, they are found greatly to surpass the 
cast-iron in durability. During last year 100 of these 
wheels were removed, worn out, but having accom- 
229,104 miles cach, while on 





| plished an average of 





(Maxcu 9, 1883. 


January 1 of the present year 71 wheels were actually 
running, which had done over 300,000 miles, three over 
400,000, and two over 500,000 miles each. The cost of 
turning steel-tyred wheels (including interest on cost 
of machinery) amounts on this railway to 1 dol. 
11 cents (about 4s, 6d.) per pair. 


The American Manufacturer (Pittsburgh, Feb, 2) 
gives the following Table of the number of furnaces in 
and out of blast in the United States, at the close of 
each of the four quarters of 1882 : 

1883, 

Furnaces in Blast. April1. July1. Oct.1. Jan. 1, 


123 
169 
138 


158 
157 
128 


132 
175 


150 


1 
164 
119 


Charcoal 
Anthracite... 
Bituminous... 
Total 
Furnaces out of Blast. 


457 443 430 


Charcoal _... 93 
Anthracite .. j 2 72 
Bituminous... 74 111 


Total ; 281 
On January 1, 1882, there were 155 charcoal, 169 
anthracite, and 142 bituminous furnaces in blast ; 
whilst 117 charcoal, 67 anthracite, and 78 bituminous 
furnaces were out. This gives a total of 466 furnaces 


128 
64 
83 


276 280 


in, and 262 out of blast, showing a steady decrease 
during the whole of the past year. 


BLAST FURNACE GASES AS A SOURCE OF 
AMMONIA. 

THE question of recovering ammonia from blast 
furnace gases and other new sources, such as Siemens 
and Wilson gas producers, seems likely to assume very 
considerable importance in the immediate future. As 
a contribution to the subject, Mr. Robert R. Tatlock, 
F.R.S.E., F.C.S., &c., recently devoted to its con- 
sideration a large portion of his inaugural address as 
President of the Chemical Section of the Philosophical 
Society of Glasgow. After referring to the enormous 
quantity (250,000 tons) of Peruvian guano consumed 
per annum in the United Kingdom about a quarter 
of a century ago, when that commodity was very rich in 
ammonia, containing 15 to 18 per cent., and to the 
great falling off in the quality of the guano as now im- 
ported, he remarked that the price had advanced to 
such an extent that the substance was now selling at 
about 21/. per ton as compared with 12/, per ton, and 
the result had been that the increasing demand had 
also stimulated the production of ammonia from other 
sources; indeed, every available source had been 
eagerly tried. Not so very many years ago the ammo- 
niacal water obtained in the destructive distillation of 
shale and coal in the manufacture of paraftin oil and 
yas, was regarded as a waste product, and, in fact, asa 
nuisance ; whereas it was now not only universally 
utilised, but it was in some instances the main 
source of profit. It had long been known, he said, 
that ammonia existed to an appreciable extent in 
the waste gases of blast furnaces, as it also existed 
in the gaseous products of combustion of all coals; 
but the mechanical difficulties in the process of recover- 
ing it were so great that it was not attempted until quite 
recently, when the enterprising iron firm of Gart- 
sherrie (Messrs. William Baird and Co.) erected large 
and costly apparatus for condensing it in the form of 
ammoniacal liquor, as well as the tar which distils off 
from the coal in the upper part of the blast furnace. 
When it was considered that an average furnace would 
consume 50 tons of coal per day ; that each ton of coal 
burned gave 130,000 cubic feet of waste gases, having 
an initial temperature, after leaving the furnace, of 
about 500 deg. Fahr., and that that enormous amount 
of hot gas, weighing about 4 tons, contained only 
about 6 lb. of ammonia, some idea could be formed of 
the difficulty which the pioneers of the new industry 
had to contend with. The result was that at present 
1 ton of sulphate of ammonia per day was being made 
at the Gartsherrie Iron Works with less than the 
spare waste gases from two of the furnaces; and it 
was said that the whole of the other furnaces be- 
longing to the firm were, as quickly as possible, to be 
adapted for the recovery of the ammonia. But while 
the erection of that gigantic plant was going on, certain 
of the other Scotch iron masters were not idle. They 
sought means of recovering the ammonia in other ways. 
More than one of them had experimented largely and 
successfully with the object of obviating the necessity of 
cooling the large volume of gas emitted from the fur- 
naces, their method consisting of scrubbing the hot 
gases, by means of various mechanical arrangements, 
with a shower of sulphuric acid, producing sulphate 
of ammonia at once, which however, was of a dark 
colour unless much care was bestowed on it in 
order to keep it clean. The latest news, however, 
with regard to the recovery of ammonia from furnace 
gases, was that a celebrated firm uf ironmasters in the 
neighbourhood of Glasgow had secured full patent 
rights for fixing the ammonia by means of sulphurous 

















CH 9, 








NG. 











Mar 


1833. | 


or other acid in the {form of vapour or gas, w 


== 
hich, | 





ENGINEERI 


lieu of the old one referred to, when relinquished by 


THE INDUCTION BALANCE. 


naturally with the gaseous ammonia, at once formed | Government. This was an oblong reservoir 200 ft. long | Upon the Electrical Experiments to determine the Location of 


a salt which was easy of condensation and easily | 


scrubbed with water, yielding a solution of some | 
60 deg. 'Twaddell, instead of about 4 deg. Twaddell, as | 
in the condensation method. The resulting product | 
consisted of a mixture of hyposulphite, sulphite, and | 
sulphate of ammonia; but it must be borne in mind | 
that, for some purposes, it was not necessary that the 

ammonia should be in the form of sulphate atall. For 
the Brunner and Mond ammonia-soda process, for | 
example, the less sulphate present the better, inas- 

much as, when distilled with lime in order to obtain 

the ammonia in a free state, the residue in the stills | 
would consist of asolution of the soluble hy posulphite and | 
sulphite of calcium, instead of nearly insoluble sulphate. 
The amount of sulphate of ammonia annually con- 
sumed in this country for the ammonia-soda process 
alone was now nearly 3000 tons; and the amount 
was certain to increase, the present value being | 
about 56,000/. One great advantage of the method | 
described was that it required no sulphuric acid, the 
sulphurous acid being obtained by burning ina suitable | 
kiln by means of the cold blast, the waste sulphurous | 
‘*blaes,” which could be had in Scotland, simply for | 
the lifting, by the hundred thousand tons. It was not | 
difficult to make an estimate of the prospective amount | 
of ammonia from that source, at least so far as Scot- 
land was concerned, where there were probably as 
many as 130 blast furnaces capable of being adapted for 
the recovery of the ammonia without injury to the gases 
for heating purposes, such as firing the boilers and heat- 
ing the blast. Each furnace consumed, say, 50 tons of 
coal per day, and’each ton of coal was capable of yield- 
ing ammonia equal to about 25 lb. of sulphate. That 
gave for each furnace 1250 lb. of sulphate in the 24 
hours, or 724 tons per day for all Scotland, or fora 
year of 350 working days 25,375 tons, the value of 
which at the present rates was nearly half a million 
sterling ; and probably the blast furnaces working on 
coal in England were capable of producing quite as 
much. Mr. Tatlock subsequently enlarged on the pos- 
sibilities of obtaining ammonia from the gases emitted 
from coking ovens, as also from Siemens gas producers, 
Wilson gas producers, &c. From the coking ovens in 
England, consuming approximately 20,000,000 tons of 
coal per annum, yielding 201b. of sulphate of ammonia 
per ton of coal, there would be a total annual produc- 
tion of that salt of 180,000/. tons, worth, at present 
prices, 3,500,000 sterling. Of course, the cost of the 
sulphuric acid is included in that amount. 





COVERED SERVICE RESERVOIRS. 

AT the meeting of the Institution of Civil Engineers, 
held on the 20th of February, Mr. Brunlees, President, in 
the chair, the paper read was on ‘‘ Covered Service 
Reservoirs,” by Mr. William Morris, M. Inst. C.E. (of 
Deptford). 

The author alluded to the fact that covered reservoirs 
were used by the Romans, and other ancient people, for 
keeping water cool and pure for potable purposes, and 
showed that their use was by no means a recent refine- 
ment, although they had only lately been introduced in 
modern water works. It did not appear, from official 
returns, that covered reservoirs were used in London in 
1850, when filtration had only been partially introduced. 
But it soon became evident that covered reservoirs were 
necessary for the storage of filtered water, and accord- 
ingly it was enacted by the Metropolis Water Act, 1852, 
which required all water (except water pumped from 
wells) to be filtered, that all reservoirs for filtered water 
within five miles of St. Paul's Cathedral should be covered. 
This enactment was more particularly intended to pre- 
serve the water from contact with the smoke of London ; 
but the objection to uncovered reservoirs was by no 
means confined to the neighbourhood of large towns, as 
owing to the rapid growth of vegetable and animal life in 
service reservoirs, the improvement from the filtration of 
the water was rapidly lost, especially during the summer. 
As examples, the author referred to the uncovered reser- 
voirs constructed at the cost of the Admiralty in Green- 
wich Park and on Woolwich Common, for the protection, 
in case of fire, of the Greenwich Hospital, Royal Dock- 
yard, and other Government establishments, which were 
partially used by the Kent Water Works for the supply 
of their district. The author then proceeded to describe 
the covered reservoirs at Plumstead and at Shooter’s Hill, 
ga agp byethe Kent Company. These were covered 
xy brick arches, springing from cast-iron girders. Then 
followed descriptions of different works, including the 
Chislehurst Reservoir, which was built of brick, covered 
with arches supported by cast-iron girders, and rendered 
internally with cement. ‘The circular reservoir, purchased 
from the Dartford Local Board of Health, was covered 
with brick arches supported on nine wrought-iron joists 
radiating from the centre, where they were supported by 
a cast-iron column. The circular reservoir in Greenwic 
Park consisted of brick arches, resting on concentric rings 
of rolled wrought-iron girders supported by piers. The 
filter-beds at Deptford were converted into covered reser- 
voirs, consequent on the Kent Company abandoning the 
supply from the river Ravensbourne in favour of spring- 
water from the chalk, in{which case the old filtering 
material was utilised in the construction of the concrete 
vaulting. The covering of a small reservoir at Plumstead 
with Bunnett’s flooring was described, and the con- 


by 100 ft. wide ; the walls were of concrete, faced with | 
brick ; the covering arches were of brick springing from 
rolled joists supported on brick piers. The above works 
were designed by the author’s father, the late Mr. W. R. 
Morris, M, Inst. C.E. 

The author then described the New Cross Reservoir, 
built under his direction in 1874, which was similar to 
that on Woolwich Common, except that the roof con- 
sisted of brick arches springing from the piers instead of 
rolled joists. He then gave a full description of a reser- 
voir recently cmneumat by him at Farnborough, Kent, 
in which the outer walls were reduced to a minimum, by 
supporting the covering arches till their springing was 
level with the centre from which they were struck. This 
system was adopted for the end as well as for the side 
walls. An account was given of a slip which occurred 
during the construction of the reservoir, and of the means 
taken for making the work secure. 

The East London Water Works Company had at Horn- 
sey Wood a fine brick reservoir which was capable of 
——s 5,000,000 gaNons of water. The same company 

ad at Ha: 
1,500,000 gallons. This also was built of brick; the 
vaulting was supported by longitudinal walls, stiffened 
by transverse walls, so that the reservoir was divided 
into forty-nine sections, the walls of which were 

ierced with circular openings. The Kilburn Reservoir, 
capable of containing 6,000,000 gallons, was a fine brick 
structure, with vaulted roof, supported on cruciform piers ; 
the outer walls were supported by buttresses against the 
pressure of the external earth. The Hampton Reservoir, 
capable of containing 2,750,000 gallons, was constructed 
entirely of concrete. This reservoir was built in clean 
sharp gravel, and the excavated ballast was admirably 
adapted for the concrete. The arches sprung from 
wrought-iron joists. The Burton-on-Trent Reservoir, 
built for the South Staffordshire Water Works, had a 
capacity of 4,000,000 gallons ; it was rectangular on plan, 
and was covered with brick arches springing from cast-iron 
girders, supported on cast-iron columns; the walls were 
of concrete, faced with Staffordshire bricks. 

The author then referred to several service reservoirs, 
of which he had the opportunity of learning some parti- 
culars during a recent tour. _The Charlottenburg Reser- 
voir of the Berlin Water Works, with a capacity of 
5,000,000 gallons, was built of brick, with walls sufficiently 
thick to resist the internal pressure of the water; the 
soil was fine loose sand, on which bituminised paper was 
spread before laying down the concrete foundations. The 

3erlin filter-beds were covered with Bohemian vaulting, 
the foundation of which rested on gravel puddle. The 
reservoir at Breslau, capable of containing 900,000 gallons, 
was supported on a tower 130 ft. high, and the tower con- 
tained the pumping engines. The author then described 
one of the Vienna reservoirs, and furnished some notes 
on the aqueduct which supplied that city. The water- 
works of the city of Munich, which were in course of con- 
struction at the time of his visit, comprised a reservoir 
having a capacity of 8,800,000 gallons ; the walls and 
floor were of concrete, the vaulting was semicircular, built 
with one ring of brick. The author gave a sketch of the 
Frankfort reservoir and some notes as to the water supply 
of the city. The reservoir and works of the Darmstadt 
Water Works were noticed: the reservoir was of brick, 
built above ground ; it was capable of containing 900,000 
gallons ; the water was pumped from six tube wells, sunk 
in the sandy plain between the Odenwald mountains and 
the Rhine at Griesheim, about five miles from the city. 
The reservoir at Cologne, which consisted of a cast-iron 
tank, with a capacity of 800,000 gallons, was erected on a 
tower 100 ft high ; the water supplied to the city was 
pumped from wells on the banks of the Rhine ; but the 
spring water was quite distinct from the Rhine water. 
The Dresden Reservoir was capable of holding 4,600,000 
gallons of water. The Hanover Reservoir, with a capacity 
of 2,400,000 gallons, was of brick. It stood 30 ft. above 
the ground line, and the outside walls supported the full 
pressure of the water without the assistance of any em- 
bankment. 

After some remarks on the marked preference of 
Germans for spring water as compared with lake water 
or river water, the author concluded the paper with a 
sketch of his idea of a model service reservoir. This was 
so arranged that the earth dug from the excavation was 
all utilised in forming the necessary embankment. The 
floor and the side walls were of concrete, the piers, arches, 
and vaulting of brick. The vaulting was similar to that 
of the Farnborough Reservoir; but the ends of the vault 
were brought down with a curve of 12 ft. 6in. radius till 
they rested on correspondingly curved bays in the con- 
crete end walls. By this construction the thrust of the 
roof would be carried down to an abutment reaching 
against undisturbed ground, and the pressure of the water 
on the reservoir would not only be supported by the abut- 
ment, but be also counterbalanced by the weight of made 
earth facing the embankment, which rested on the 
exterior arches of the reservoir, in addition to the pres- 
sure of the earth which would have to resist internal 
pressure if the walls were vertical. The author held that 
the whole of the interior surface should be rendered in 
cement mortar. 








Tur NEWcASTLE-ON-TrNB STEAM Botter INSURANCE 
Company.—At the fourth annual general meeting of this 
company the engineer, Mr. W. B. Campbell, reported 
that accidents had occurred to two of the insured boilers. 
The first was a Lancashire boiler, both flues of which 
partially collapsed over their internal furnaces from 
overheating, caused by shortness of water. The second 
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the Bullet in the Body of the late President Garfield ; and 

upon a successful Form of Induction Balance for the pain- 

less Detection of Metallic Masses in the Human Body. 
By ALEXANDER GRAHAM BELL. 
(Coneluded from page 118). 

IsHALL quote from the Medical Gazette,* of New York, an 
account of the experiments written by one of the witnesses : 

** The first Successful Application.—On Friday, Oct. 7, 
by invitation, several medical gentlemen,+ including the 
writer, met Professor Bell at the house of Dr. Frank 
H. Hamilton, in this city, for the purpose of witnessing 
the practical application of this improved instrument. 

“The first person subjected to experiment was General 
Calvin E. Pratt, Judge of the Supreme Court of the State 
of New York, and who is now a resident of Brooklyn. 
General Pratt, at the battle of Gaines’ Mills, June, 1862, 
this being the second day of the famous seven days’ 
retreat across the peninsula, received a ball in his left 
cheek, which penetrated through the nares and was 
lodged in the right antrum. Its presence at this time was 
recognised by his surgical attendant, Dr. Damainville, 
and its exact position has been known from that day 
until this, it having given rise at times to much pain and 
suffering. 

“General Pratt has been seen by Dr. Hamilton and 
Dr. Damainville occasionally from that time forward, 
and they have from time to time urged upon him the 
necessity of its removal. General Pratt, however, was 
anxious to know whether Professor Bell’s instrument 
would indicate its presence at the same point as declared 
by his surgeons. 

“The results of the experiment were conclusive and 
entirely satisfactory to General Pratt, the response being 
heard distinctly, but rather feebly, by every person 
present in the room. The feebleness of the response was 
supposed to be due to the fact that, owing to its situation 
and the peculiar form of the instrument containing the 
induction toils, it was impossible to bring the centre 
of its surface very near the site of the ball, the ball being 
situated very near the depression at the ala of the nose. 

** The next patient was Colonel B. F. Clayton, who 
received a wound at the battle of Cedar Mountain, 
Virginia, August 9, 1862. 

‘The missile was supposed to be an Enfield rifle ball, 
and the wound was supposed to be mortal by the medical 
director of General Banks’ staff and his assistants. The 
ball passed through the sternal end of the left clavicle, 
and was supposed to have lodged in the muscles under 
the superior angle of the corresponding scapula. The 
injury was followed by complete paralysis of the left arm, 
continuing for a period of six months; and his arm has 
never yet been completely restored to its normal con- 
dition. He suffers a great portion of his time from pains 
in the arm, shoulder, and portions of the back. 

**Several small fragments of bone escaped through a 
fistulous orifice formed near the seat of the original 
wound. 

** About eighteen months later an abscess opened on 
the front of the chest below the fifth rib and to the left 
of the sternum. Through this sinus his surgeon was able 
to carry a probe upwards and backwards towards the top 
of the shoulder several inches, and which sinus was sup- 
posed then to communicate with the seat of the ball on 
the back. 

‘** Pleural adhesions were recognised by the medical 
attendants as having occurred in the upper part of the 
left thoracic cavity. He has been troubled occasionally 
ever since the injury with cough, expectoration, and 
violent palpitations of the heart. A suspicion has even 
been entertained that the fistulous canal which remained 
open a period of eighteen months, and then became per- 
manently closed, communicated with the bronchial tubes, 
but at no time was a suspicion entertained by him or his 
medical attendants that the ball was not lodged in the 
back and there closely encysted. 

‘*We are disposed to mention as an evidence of Colonel 
Clayton’s loyalty and faithfulness as a soldier, that within 
six months of the receipt of the injury, and while the 
wound was still discharging pus and blood, he returned to 
active duty with his regiment and remained in the field 
until the close of the war. 

‘In the presence of the gentlemen assembled Colonel 
Clayton exposed his chest, and Professor Bell proceeded 
to move the coils across that portion of his back where 
the ball was supposed to be situated, the colonel indicating 
the point underneath the superior angle of the scapula as 
that which has been fixed upon by himself, and all the 
surgeons who had examined him, as its exact seat. 
Altbough being buried underneath the scapula, they had 
not been able to verify their diagnosis by the sense of 
touch. Repeated examinations were made over this 
region without any response both by Professor Bell and 
several of the gentlemen who were present. 

“The instrument was then moved in every direction 
across the back and shoulders with the same result. There 
was an evident feeling of disappointment on the part of 
Professor Bell and all the gentlemen present, for no one 
entertained a doubt up to this moment that the situation 
of the ball was known and correctly stated by Colonel 
Clayton. 

“See Medical Gazette, Oct. 15, 1881, pp. 347-349. 

+ “ The following are the names of the medical gentlemen 
who were present, each of whom verified personally the 
results and declared his entire satisfaction with every 
experiment that wasmade;J.C. Hutchinson, J.G. Johnson, 
and J. G. Allen, of Brooklyn; Elias Marsh, of Patterson 
N. J.; Nathan Bozeman, J. H. Hunter, G. Durant, F. 
Delafield, L. Damainville, W. M. Chamberlain, J. H. 
Girdner, Frank H. Hamilton, and E. J. Bermingham, of 
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“It was not until the lapse of half an hour, and a 


thorough examination on the part of Professor Bell to 
determine if there was not some imperfections in the 
working of the apparatus, that it was suggested to move 
the instrument along the front of the chest. 


** This was done by Professor Bell, and immediately he | 


exclaimed, ‘I have found it!) And such was evidently 
the fact, as was verified by the personal examination 
through the telephone by every gentleman present. The 
response when the instrument was moved over the seat 
of the ball was loud and distinct, and left no room for 
doubt.” 

After all the visitors present had had the opportunity 
of verifying my discovery of the sonorous spot on the 
chest of 
determine as accurately as possible the exact position of 
the ball. 

The exploring instrument (Fig. 23) was first held over 
that part of the chest where the maximum sound was 
obtained. The instrument was then moved slowly 


towards the left until the sound could no longer be per- | 


ceived. The position of the centre of the instrument was 
noted, and a vertical line (A B, Fig. 27) was drawn with 
ink upon the skin through that point. This line indicated 


A 
Fug.27. 
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the boundary of the sonorous area towards the left. The 
experiment was then repeated by moving the instrument 
from the point of maximum sound towards the right, and 


Colonel Clayton, experiments were made to | 


chelate hdanacil 


| perceived, but no response was made by the telephone. 
| The surgeon, however, believing that the bullet had been 
| found, etherised his patient and proceeded with an opera- 
| tion, but discovered, when too late, that the bullet was 
not there. 

Further Modifications of Induction Balance.—I sailed 
| for Europe early in October, 1881, and have had no 
| opportunity since of continuing my researches until quite 
| recently. While I was in Europe, however, Mr. Sumner 
| Tainter devised a new kind of induction balance which 
deserves mention here. The results obtained with this 
apparatus in its present form (Fig. 29) are not to be 























also upwards and downwards, giving us the four boundary- | 


lines shown in the diagram (Fig. 27). 
thus located within a square C of about lin. 

“The exact situation of the ball,” as described in the 
Medical Gazette, “was found to be within the thorax, 
probably in immediate contact with the inner surface 
of the ribs, the point being a little to the left of the 
sternum, between the third and fourth ribs, and two 
or three inches above the cicatrix on the front of the 
chest, where the sinus, long since closed, had evacuated 
itself, and in a direct line from this cicatrix towards the 
left shoulder, which indicated the line of the track of the 
original sinus.” 

Experiments with Needles.—During my absence from 
Washington and from all conveniences for experimenting 
personally with induction balance apparatus, I devised a 


method of verifying the indications of the induction | 


balance and of ascertaining the exact depth at which a 
bullet lies beneath the surface. 
municated through Dr. Woodward to the surgeons in 
attendance on President Garfield, and it was made the 
subject of a special paper presented to the French 
Academy of Sciences November 7, 1881. 

This method, although involving extremely slight pain, 


would ordinarily be used only as a preliminary to an | 


operation for the extraction of a bullet. The arrangement 
is shown in Fig. 28, <A fine needle A is connected to one 





terminal of a telephone, and the other terminal makes 
contact with a plate B, preferably of the same material as 
that composing the needle. Place this metallic plate B 
against the surface of the patient’s skin and thrust the 
needle into that portion of the body where the bullet is 
believed to be lodged. When the point of the needle 
makes contact with the surface of the bullet C a galvanic 
battery will be formed naturally within the body, the two 
poles of which are respectively the leaden bullet C and the 
metallic plate B. Under these circumstances a click will 
be heard from the telephone each time the bullet is 
touched by the needle. This has been verified by 
experiments upon bullets buried in a joint of meat. The 
click, though feeble, is unmistakable. 

I have no doubt that this method of exploration alone, 
witheut the induction balance, would prove of great 
service upon a field of battle, where the employment of 
complicated apparatus is impossible. Mr. Thomas Gleason 
has recently communicated to me the particulars of an 
experiment he witnessed, in the course of which this 
method was tried upona living subject. The surgeon who 
conducted the experiment was unable to obtain any 
response from the Induction Balance employed, although 
from certain indications apparent to the sense of touch he 
believed that the bullet was located in the part of the 
body submitted to experiment. 

To verify his supposition a needle connected as above 
(Fig. 28) was thrust into contact with the hard substance 


The bullet was | 


This method was com- | 


| 
| 
| 


! 
compared with those produced by the best instruments 
described above, but there are undoubtedly great pos- 
| sibilities of future development. 
| The important feature is that the exploring instrument 
| E consists of a single coil, so that there is no possibility of 
; any part of the explorer getting out of adjustment. All 
| the adjustments are made upon the stationary part of the 
| apparatus. 
| The current of the battery is divided between two equal 
| circuits. One of the primary circuits contains the coil A 
| and the exploring coil E, and the other circuit the coil C 
and a rheostat R. Coils A and C are exactly similar ; 
and if the resistance introduced at R is equal to the re- 
sistance of the exploring cvil E, an acoustic balance can 
be obtained by the adjustment of the secondary coils B D 
| upon the primaries A C; but if the resistance introduced 
lat Ris different from that at E, Mr. Tainter states that 
| no balance is possible. 

When the apparatus is adjusted to silence the approach 
of a bullet to the coil E destroys the balance. 

Although the great object of the researches that have 
| been brought before you to-day has been to find that 
| arrangement of balance which will detect a bullet at the 
| greatest distance from the coils of the explorer, it must 
not be forgotten that in every case the instrument is more 
sensitive to the presence of a bullet placed inside the 
exploring coils than to one exterior to them. When, 
therefore, we seek the location of a bullet in one of the 
limbs, it may be advisable to use an annular coil large 
enough to slip easily over the leg or arm, as the case 
may be. 

In Mr. Tainter’s arrangement the exploring coil E 
(Fig. 29) might simply be a large ring consisting of a 
number of convolutions of thick wire which could be 
slipped over the limb, or the ring might consist of two 
coils, forming one side of a Hughes’ induction balance. 

In either case the loudest sound will be produced when 
the bullet is in the plane of the ring, and its exact location 
should be deduced from three observations. Suppose, for 
instance, that with the ring inclined in a particular direc- 
tion the maximum sound is obtained when the ring 
occupies the position A B (Fig. 30.) We know then 


Fig.30. 


that the bullet is in that plane. Now, incline the ring in 
some other direction and explore again. Let the position 
of maximum sound be now C D. We know then that the 
bullet is somewhere on the straight line formed by the 
intersection of the planes A B and C It is only 
necessary then to make a third observation with the 
apparatus so inclined that the plane of the ring cuts this 
straight line, for instance, the position E F. The point 
of intersection of the three planes G is then the exact 
point occupied by the bullet. F 
I shall conclude this paper by the description of an 
experiment made in Newport, R. IL, a few days ago. 
The results are so unprecedented in my experience that I 
feel they cannot be received as implicitly reliable until the 
experiments have been repeated and verified. : 
had arranged upon a table three coils (as shown in 
Fig. 31). The large flat primary coil A was connected 
with a battery of four Bunsen elements and an inter- 
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rupter, as shown, and the two small secondaries of fine 
wire, B C, were connected with a telephone. 

The secondary B was moved about on the primary A 
until a position of silence was obtained. Upon bringing 
a leaden bullet near C the balance was disturbed and a 
distinct sound produced from the telephone. There is 
nothing very strange about this when we know that the 
distance between A and C was only 15 centimetres, so 
that C was well within the field of induction of A; but 
what did seem extraordinary was that the approach of 
the large steel blade of a penknife to the coil C produced 
no effect! The iron diaphragm of a hand telephone 
brought close up to the coil © produced no plone i dis- 
turbance of the balance, whereas a small disc of lead 


produced quite a marked effect. A disc of copper the 
size of a telephone diaphragm also produced a gov "4 effect, 
but the sound was not sensibly louder than that due to 
the small leaden disc. A diaphragm vf zinc occasioned 
a feeble, but distinct, disturbance of the balance. It is 
unfortunately the case that in all the forms of induction 
balance described above lead gives the poorest effect of all 
metals. If people would only make their bullets of silver 
or iron there would be no difficulty in finding them in any 
part of the body! In the apparatus shown in Fig. 31, 
however, it seems (unless subsequent experiments should 
reveal some fallacy) that we have an arrangement which 
is sensitive to lead and not to iron, or, at all events, 
which is more markedly influenced by lead than iron. 

It is hardly necessary to state that when the con C 
was removed to a considerable distance from the primary 
A no effect was produced by the approach of metal to the 
coil C, 

I have in this paper brought before you an outline of a 
labour of love pursued through many anxious days and 
sleepless nights. However imperfect or disappointing 
may be the results so far achieved, they are sufficientiy 
encourging to enable us to look forward with confidence 
to the attainment of still greater perfection. 

I hope to continue these researches in the future; and 
certainly no man can have a higher incentive to renewed 
— than the hope of relieving suffering and saving 
ife. 


3RIDGING THE SASKATCHEWAN—.A bridge which the 
Canadian Pacific Railway Company proposes to throw 
across the South Saskatchewan will be 1000 ft. in length. 

THE Institution oF Civin ENGINEERS.—At the meet- 
ing on Tuesday, the 6th of March, Mr. James Brunlees, 
F.R.S.E., President, in the chair, it was announced that 
the Council had recently admitted Arthur George Adams, 
tobert Bruce Anderson, Henry Becher, Philip Henry 
Bower, Robert Nigel Dalrymple Bruce, Charles Ander- 
son Coward, Armand Ernest Dreyfus, Robert Tillotson 
Hicks, Alfred Hill, Henry Celestine John, William 
Ottawa McEwan, Horace Arthur McIntosh, Edwin Henry 
Moore, Thomas North Mulligan, Thomas Monk Newell, 
Henry Bath Spencer, Theodore Thomas W. Wade, Charles 
Webster, George Johnston Webster, Stephen Bulstrode 
Whitelock, and Arthur Edwin Wild as students of the 
Institution. At the monthly ballot William Spottiswoode, 
M.A., LL.D., President of the Royal Society, was elected 
an honorary member; William Adams, L. and N. W. 
Railway, Bangor ; McTaggart Cowan, Glasgow ; Arthur 
James ey Southampton ; John Goodall, Tnnaru, N.Z. ; 
William Magee Grier, P.W.D., Cape Colony ; Albert 
Grothe, Kew ; Jodo Teixeira Soares, Chief Engr. Parana 
Railway, Brazil; and Francis Goold Morony Stoney, 
We:tminster, were elected members ; James George Willcox 
Alridge, Stud. Inst. C.E., L. and S. W. Railway, 
Southampton ; William Henry Allen, Lambeth; John 
Alexander Angell, West Ham; Henry Franklin Bel- 
lamy, P.W.D. Selangore, 8.5. ; James Alexander 
Betts, Shanghai; James Trembath Boase, Stud. Inst. 
C.E., P.W.D. India; Walter Aspinall Carver, Stud. 
Inst. C.E., Liverpool; William John Cudworth, 
N.E. Railway, Darlington; Augustine Louis Dunphy, 
Parla Kimedi, Madras; Richard Fawcett, Wirks- 
worth ; Benjamin James Forrest, Portugalete; John 
Gould, Chesterfield; Arthur Hicks, P.W.D., India; 
Oswald Campbell Lees, Stud. Inst., C.E., P.W.D., 
India; George Edward Louth, G.W.R., Par Station ; 
William Marriott, Stud. Inst. C.E., Eastern and 
Midlands Railway, N. Walsham ; Henry Cripps Mathe- 
son, Walbrook; Arthur Bennet Richardson, Wal- 
lington ; John Parry Scotland, P.W.D., India; Charles 
Radcliffe Thursby, Natal and Nova Cruz Railway, 
Brazil ; Alexander Pelham Trotter, B.A., Stud. Inst. 
C.E., Furnival’s Inn ; Henry Ward, Old Broad Street ; 
and Thomas Samuel Weeks, Water Works, Torquay, 
associate members, and Lieut. Buchanan Scott, R.E., 
P.W.D., India, was elected an associate. 
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ILLUSTRATED PATENT RECORD. 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
MA 


iH 5, 1883, 


after the Applicants’ Names. 











Nos. 
| i 
pant | oF APPLICANTS ABBREVIATED TITLES, &0. 
Feb.27 
1039 | Lake. Lettstrim. Tethering horses, 
1040 | G. A. Geiret Cork, | Ventilating ships, 
and F 1. Kelson, 
Liverpo 
1041} R. No New- ("Surface condensers, 
castle-on-Tyne, and 
i Edmiston, 


1012 | cur. erp. satein 


Pattinson, 

ae urham. 

1046 _ Johnson. Recken- 

1047 | Pt ioe Keady, | 
rmagh. 

1038 | R. H. Abbott, Dews- 


bury 
1049 Abel. ‘La Société A 
| Labrosse et 
Richard. 


1050 | Morgan-Brown. 
| Raschke. 
1051 | Pitt. Muller and | 


| _ De Castro. 
1052 | Thompson. Sackett. 
1033 


Boult, Daneel. 
1054 | F. H. White, Liver- 
1055 L umleu, Wrexham. 
1056 and T. Vaughan. 

H fillenhall, Staff. 
1057 


H, ow. London. 
1058 | B., J., and H. Wilder, 
1059 


1060 
1061 
1062 





Emmott, ‘ax. 
F. Von Martini, Frau- 

enfeld, Switz, 
Lake, West & West. 
Count Holtzendorff, 


Derby. 

W. Smethurst, Brynn, 
and T. T. Crook 
Bolton. 


Brierley. Tungler. 
A. C. Bagot, Rugeley, 


Staff. 
?. Fy New York, 
Clark. Mellette. 
W. Blakely, Bourne- 


mouth. 
Mewburn. 


1063 


’ 


1064 
1065 


1066 


1067 
1068 | 


1069* Freund, 
1070 


1071 
1072 | 


1073 | 
1074 | 
1075 
1076 


R. J. and A, Edwards, 
London. 


Lake. Hawkins. 

T. 8. G. Kirkpatrick, 
London. 

| Brougham. Hazard 
et Cie. 

W. A. & D. H. Gibbs, 
Chingford, Essex. 
F. Clouth, Vorstadt 
Nippes, Germany, 

J. Richardson and C, 

Green wood, 





Wirth. Pickhardt, 


Allison. Shaver. 
Brandon. Lavarenne. 
C. R, Soderstrom, 
Upsala, Sweden. 
?. bottom, Nun- 
eaton, Warwick. 
P. Van Gelder Sowerby 
Bridge, Yorks, 
cores. Botter. 
a ne 


} Sturge, London. 
J. Barrow, Clayton, 


Lanc. 

A. B. Barnard, London. 

C. Wills, Bristol. 

J. H. Kidd, Wrexham. 

8. Kershaw, Manches- 
ter, and J. Bromi- 
low, Heywood. 

Brewer. Velen and 
Deglish 

Newton. “Cowles. 

Justice. Derooster. 

J. W. Tattersall, Ac- 
crington. 

C. F. Glaus, London. 
0. Ber, Wierzbolowa, 
Russian Poland. 

E. G. Wastfield, Liver- 


Eidin- 


1091 


pool. 
G. Simpson, 


burgh. 
C. A. Wheeler, Swindon 
T.W.R 
don. 





ammell, Lon- 


Cigar and cigarette machines, 
Treatment of metallic ores. 
Tin and terne plates, &c. 

| Manufacture of coke, 


oe for knife blades, pencil leads, 


| | attachment for spinning frames, 


| Traction engines, 


. Producing figured designs on textile 
fabrics by raising the nap. 





Bicycles, 


| “ee starch, (Complete speci- 
fication), 
ling machines. 

| Button-hole linings, 


specification). 


(Complete 


| Baskets, boxes, &c. 


| Man 


Manufacture of white lead, 
| Locks and latches, 

Gas valves. 

Construction of clip-pulleys, 
Telephonic apparatus, &, 
Gas-motor, 


Sensitising og aper, &c, 
Stencilling pans . 


Watering the roadways of collieries, 
&. 


Heating air, 

Mining siguals, &c, 

Metallic strip-blanks, &c, (Complete 
specification), 

Holder for ribbon, &c., in the roll. 

Rudders. 


Transforming naphthaline - disul- 
phonic jnto amido-napthaline-di- 
sulphonic acids and manufacture 
of yellow, &c., dyes therefrom. 

ufacture of emery cloth, “co, 


Printing machines, 
Basting meat. 


Transferring liquid. 

a . air a drying agricultural 
PD 

Writing a drawing pencils. 

Coupling and uncoupling railway 
carriages. 

Plastic compound. 

Wire ropes, wire nettings, &c, 

Mechanical telephone pete. | 

Construction of — = 

Colour alphabet an tigures. 

Boilers. 

Separating seeds, grain, middlings, 











In the Cases of Inventions communicated from Abroad the | 
Names, &c., of the Communicators are given in Italics | Mar, 1 


\| ll 
| 1105 | H. Mortor, tHeckmond- 
wike, 


| 1106 | G. Burklein, Munich. 
1107 | 


1108 | G. ‘Powel Chelten- 
|, 1109 | iJ Mogovern, Liver- 


&., and purifying air. | Glasgow. 
Manutacture of paper. || 1158) G. H. T. Hawley, 
Medicated food 1} Bromley. 

'| 1159 | A. Bell, Manchester, 
Envelopes, &¢. \| and J. H. Lewis, 
Distillation of coal, &c. | Widnes. 

| 1169 | Piper. Nagel, Kaemp, 
Portable and lounge chairs, &c, and Linnenbrugge 
Legs of trousers, 1161 | F. Marriott, Birstall. 
Raising and forcing liquids, 1162 | J.H. Adams, London. 
Supplying lubricant, &c. ; 1163 i Wartmann. 

|| 1162} R. E. Sawtell, Shef- 
Extracts from tea, &c. i} field. 

|| 1165 | E. a Stafford. 
Insulated wires. || 1165 | A. Elliott, London. 
oe eee se ca || 1167 | Haddan, Duzen. 

ashing photographs, i} 

|| 1168 | J. Tlix, London. 
Hydrates of alkalies, &c. | 1169 | T. uishman, West 
Tobacco pipes, Hartlepool. 

| 1170 | Von Nawrocki. Haun- 
Gas engines. | norst. 

|| 1171 | Lake, Weston. 
Calcining cement and kilns therefor. | 1172 | F. Holt, Derby. 

|| 1173 | W. H. Thompson, L. 
Weather bar. Hardaker, and J. 
Posumatic and other railways, M. Porter, Leeds 

1174 | J, Rowley, London, 


NAMES, &o. 


D OF APPLICANTS. 


FE 





| 


ABBREVIATED TITLES, &c. 





| Clark. Rasmus and 
| _ dtogers. 
1103 | z Wrigley, London. 
04 | G. K. Cooke, London. 


—, _ Biese and 


Zie 


1110 | Goud." Colis. 


1111 | E, Goad and R. Taylor,| Ma 


London. 
1112 | G. de Vigne, Lille, 
France 
1113 | B.D, Tene. Leyton- 
stone, Essex, and J. 
E. L. and W. J, K. 
Clark, London. 
W. Cook, Headless 


Cross, Worc. 

A. R. Bennett, Glas- 
gow, 

R. Steel and H. W. 


Whitehead, Leeds. 
Lake, Z'robach. 


1114 | 
1115 
1116 
1117 





1118 | 
1119 | 


Eo -. . easnen, Black- 


t. 

H, <— and 8. 
Comber, Brighton. 
Holmes and | 
Greensield. 
D. G. Fitz-Gerald and | 
T. J. Jones, London. | 
Dd. pooh Fitz-Gerald, Lon-| 


J. M. Harley, Paisley. | 
A. Burdess, Coventry. | 
E. Sturge, London. 
J. ca Wolver- | 


W.A. ee ieilice, London 
B. 8. Cohea, London. 
J.D. Elison, Coventry. 
C, J. Appleton, Salford. 
J. B. Adams and J 
Telford, Liverpool. | 
W. and J. Maiden and | 
E. F. Cowley, Hyde, | 
Chester. | 
Wirth. <Abeqg. 
H. T. Davey, Pataey. 
Lake. feit | 


L. Perkins, London. | 

W. Nobbs, London. 

A, M. Gibson, Raven- | 
stone, Westmoreland. 

P. R. Allen, London. 


A P. R. Allen, London. | 


J. Hirst, London. 
G. Davies, Manchester. | 
A. Carney, Glasgow. 
W. C. Sular, Black- | 
heath, and J. W. 
Slater, London. 
Haddan. Zalm. | 
Haddan, Lanoizelet. 
Haddan. Veérité. 
Marwitz. Gruner. 
A. Paget, Lough- 


Boult. 
J. pak. and D. Barker, 
| B. ‘Haliwal, Black- 


| A Varah, Sheffield. 
R. E. Cox, London. 
| A. Moseley, Notting- 
ham. 
Clark. 
5; _ cuyer. 
| F. W. Dick & J. Riley, 


Gerard-Les- 








Fur clipping and unhairing machine, | 
meat safes, 

fee printing. | 

Card raising machines, 


Combination furniture, i} 
Pianofortes, &c H 


Portable jib crane, 
Cigars or cigarettes. 


Soles of boots, 
tches, &c, 


Manufacture of ferrocyanides, {| 
Electric generators, 


Egg cups. 
Telephonic apparatus. | 
Gas engines, 

Alcohol and food for animals from | 
amylacesus substances. (Com- | 
plete specification). | 

Rotary engines and governors, &c. 

ean of wood, &c, 

| Telephonic apparatus, 


specification). 
Primary voltaic batteries, 


(Complete || 


Secondary battaries, 


Manufacture of maize starch. 
Velocipedes, 

Stamping, «c., envelopes, 
Brackets for supporting rails, &c, 


Insulating wires. 

Suarpening lead pencils, &c. 

Velocipedes, 

Metal rollers, 

Balancing, securing, and fastening | 
sliding window sashes, | 

Machines for screwing and cutting | 
off metal pipes, &c, | 


Manufacture of spools, 

Velocipedes, 

Secondary batteries, 
specification), 

Steam engines and boilers, 

Breakdown guns, &c, 

Giving alarms or signals, 


| ae controlling, &c., electric 
— slotting, planing, &c., | 
| Fastenings for bracelets, &2. 
Grooved tyres for wheals, 


Leather chain belts. 
Treatment of sewage, &o, 


(Complete 


Utilising exhaust steam, 

Ridge plougns, é&c. 

Automatic signalling apparatus, 

Dressing stiff net fabrics, &c, 

Ovtaining multiple copies of writings, 
&c. (Complete specification). 

Boots or shoes. 

Hoists or lifts. HT 


Generating motive-power and gover- \} 
nors therefor, 

Attaching door ee to spindles. 

Smokeless stoves, & 

Imitation ‘‘ guipure viart,” lace. 


Electric incandescence lamps. 
Steel-making and other furnaces. 
Date indicator. 

Evaporation of liquids, &c. | 


Disentegrating apparatus for floar || | 


m 

Felted fabrics, &e. 

Bicycles, &c. 

Treatment of pulmonary, cutaneos, | | 
&c., affections, 

Handles of table knives, &c. | 


Apparatus for a &e. 

Device to hang coa 

Boiler farnaces. ‘Complete speci fi- 
cation), 

Cutting corks. 

Purifying and heating water. 


Stitching books, é&c. | 
| 
Electric lamps, &c. | 


Eccentrics of locomotives, &. 
Heating steam boilers by gas. 








Paving roads. 4 


| za 


te 


1176 
117 


hi 


NAMES, & 
a OF APPLICANTS. 


| ABBREVIATED TITLES, &c. 





Schwabacher, Jeich- 

enheim, 

Wait. sha Lumpp. 
er, 


rright,London. 
, Manchester. 
| J.T. = Southsea, 
Newton. Mader. 
J. a . and W. J. K. 

et and 
a: od 


S| z Galt, Olton, Warw. 


a Willans, Thames 
Ditton. 


| Ornamental net, tulle, &c., fabrics, 


Cant lite bos to &e. 
Boxes for containing tea, &c. 
Roller mills, 
ces. 





Manufacture of buttons. 
Electric lamps. 


Joints of perambulators, &c. 
Regulating the speed of engin33. 








|- GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding ~~ in Lists of 
Applications for Patents 
I.—Announced March 2. 






































| : 
No. Name. No. Name. No. | Name. 
1882 1883 1883 
6001 | Schilzig 532 Benson 605 Cross and 
1883 (Reinhard) (Lynch). Wells. 
436 | Lord. 546 | Williams. 616 | Goodwin. 
Il.—Announced March 6, 
No. | Name. No.| Name. No. Name 
883 | 1883 | 1883 
91 |Wilson and 747 | Adair and 793 | Brandford. 
Sturgeon. |  Yomlinson.| 794 Lake (Car- 
305 | Bessemer. 748 | Johnson | _ pentier). 
382 | Watson, (Neuhaus, | 795 | Dowler, 
Whalley,& Neuhaus, & | Dowler, & 
Weatherill. Neuhaus). |  Dowler. 
4238 hubb. 749 | Walker. 796 | Spurrier. 
440 | Shaw and 750 Griffiths. 797 | Wynne. 
Sydenham. | 751  Hickisson & 798 | Shorland. 
442 | Link | Langbeck, | 799 | Morgan- 
|  (Desplas). 752 | Hickisson & Brown 
474 | Lohf. | _ Langbeck. | (Bryant). 
482 | Nolf. 753 | Johnson 800 | Morgan- 
496 | Thompson | (Westing- | Brown 
(Gray and —" | (Campbell). 
Allis). 754 | Baile. 801 organ- 
525 | McIlvenna. 755 Lowe (Caylor | Brown(Van 
544 | Austin. 756 | Vechten). 
590 | Cotiart. 757 | Piey ~ 803 | Mullett. 
705 | Russell. | (Nagel, 804 | Barnett. 
706 | Levinstein. Kaemp, &} 805 | Cassagnes. 
707 | Bennett. Linnen- 806 | Kiddier. 
703 | Davis. briigge). 807 | Schreiber. 
710 | Stoney and 758 | Sowerby. 808 | Isherwood. 
| Rapier. 759 | Kennedy. 809 | Armour and 
711.| Holden, 760 | Smith. Armour. 
Burnley, 761 | Bentley. 810 | Russell. 
& Fawell, 763 | Imray 811 | Lotter. 
712 | Ermen. (Frémy). 812 | Thompson. 
713 | Foot. 764 | Bowron and] 813 | Brougham 
714 | Deards. Hibbert. | (Klotz). 
716 | Mond. 765 | Rodyk (Ross)}} 814 | Kaye. 
717 | Bowman. 766 | Perkins. 815 | Matthewsand 
718 | Von Naw- 768 | Broadwell. | lis. 
rocki(Sako-] 770 | Wilson. 817 | Mosley. 
vicz& Rosen-| 772 | Porter. 818 | Dearden. 
blum). 773 | Lake (Monté-| 819 | Craven. 
719 | Hedges. | richard), 820 | Lake (Luth- 
721 | Monchablon.} 774 | Bracewell, | ringer). 
722 | Davison. Bracewell, | 822 | Lake (Mark). 
723 | Meeds, Meeds, | and Pil- 823 | Beesley. 
| &Blinkhorn. | _ kington. 824 | Clark (Hayes) 
724 | Gardner. 775 | Johnson (Laj 825 | Blakely. 
725 | Bladon. | Compagnie} 826 | Blakely. 
727 | Scott. | du Chauf- | 827 | Whitley. 
723 | Lake Sage Indus} 823 | Bolton 
(Carlsson). triel). | (Potter). 
729 | Pitt & Wor- | 776 | Wittaker. 829 | Dunderdale. 
| mington. 777 | Lake(Rounds| 831 | Graham, 
730 | Selwyn and | and Noye).| 832 | Lake (De la 
Walker. 779 | Cunningham. | Petia and 
731 | Johnson 780 | Bower. | _ Drumen). 
(Kokosinski | 781 | Townsend, 833 | Walker. 
& Bernet). | Davies, and] 834 | Von Naw- 
732 | Strype. Davies. | rocki 
734 | Beck(Laure).} 782 | Dolby. | (Gerken, 
735 | Beck(Laure).J 783 | Fielden and | Goliash, & 
736 | Mutter. | _ Fielden. | _ Co.) 
739 | Simpson. 784 | Knowles. 835 | Backhouse. 
740 | Thomis and] 786! Bark. 837 | Abel 
| Priestley. 788 | Clark (Reed). | (Pasvouri). 
741 | Baier and 789 | De Pass 838 | Hinksman. 
Werner (Golay). 839 | Akerman. 
743 | Edwards 790 | Gautherin. 840 | Drake 
| (Rousselon).} 791 | Rowan. 842 | Wild. 
744 | Suffield. 792 | Rowan and 843 | Samuels. 
745 | Scott. Williams. 








INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 
For Particulars see Correspondiny Numbers in Livts of 
Applications for Patents. 





No. 





1883 | 
1051 | 

















| Name. No. Name. No.| Name. 
1883 | 1883 | 
Pitt 1053 | Boult 1120 | Lake 
| (Miiller & | (Daneel). (Holmes & 
e Castro). | 1066 | Allis. Greenfield). 
| 1117 | Lake 1135 | Lake 
~ | (Trodach). (Keith). 
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NOTICES TO PROCEED. 
1,—Tinme for entering Opposition expires Friday, 
March 23, 1883. 





No. 


] 
1882 | 2 | 
5146 | Patterson. | 
5147 | Henderson 
| (Suser). 
Muirhead, 
Dyer. 
Fiechter 
(Weber & Co. 
| Walker. 
5172 | Layton. 
5175 | Tweedale. 
5181 | Joel. 
5196 | Armstrong 
|  & Bostock. 
Lake(Colwell) 
Cornell and | Healey. 
Shelton). 2 Belknap. | 
Smith. 5222 | Rushworth. 346 | 
Hodgkinson. | Boult 
Pickles. | (Heiser). 
Landreth & | Stahlin. | 
Renis. | Boult | 
Delettrez | (Rettig). B89 | 
| 
' 


No. Name. 
1882 | 
4600 | Lake 

| _ (Heyl). 
5055 | Varley. 
5063 


Groth 
(Gilljam). 

5070 | Kilbourn. 

5074 Walters. 

5079 Avis. 

5086 | Brown, 
Barnes, & 
Bell. 

Weston. 

Cropper 
(Partly 


Name. 





Noad, Black- 
well, and 
Bunkell. 

Green. 

1 | Mildred. 
| Pitt (White), 
| Symington. 

| Schonheyder. 


5154 
5155 


5160 | 
5161 


| Southwell & 
Dawson. 
Webley. 
| Garrett, 
Garrett, & 
Ellis. 


5096 
5110 


Hyam. 
Newton 

|  (Klénne). 
| Rowan. 
Siemens. 
Lake (Gof). 
Colley. 
Boult 


(Partly 0 | Gibson and 
(Daneel). 


Duballe). Platt. 











I1.—Time for entering Opposition expires Tuesday, 
Mareh 27, 1883. 





ce > a Name. Name. 
1882 | 
5148 


5174 | Wi 2 

5199 | Boult (Botta). 

5200 | Formby 

5207 | Bonnefin. 

5211 | Read. 

5212 | Tate. | 

5215 | Peyton and | Abel (Guh- 
| Burley. | rauer and 

5228 | Furness and Wagner). 

5229 


No. | 





83 | Handford 
|  (Edfson). 
Handford 
(Edison). 
Handford 
| (Edison). 
Handford 
(Edison). 
Boulton. 
2 | De Overbeck 
(Niewerth). 
| Burbery. 
| Cooke. 
509 | Nienstaedt. 
| Thompson. 
604 | Molesworth- 
| Hepworth. 
| Morris. 
White. 
Lorrain. 
Robson. 
Robinson, 
Russell. 
Pitt (Miller 
«& De Castro) 


5 | Barlow 
(Masson). 

Topham. 
Hall. 
Joy. 
Crisp. 

5 | Chapman & 

| Hibbert. 


Robertshaw] 5331 | Aitchison. 
Gare. 5390 
Estcourt. 
Morgan- 
| Brown 
| (Rosenfield). 
Lake 5 


Lake 
| (Kraft & 
| Schischkar 
Lake (Wie- 
| dersheim). 
| Wolff (Kliz- 
biill). 
Zwierz- 
| chowski. 
5627 | Spalding. 
5734 | Dick. 
5819 Whittaker. 
5901 ‘ Sleep. 


| (Horton). 

| Morgan- 

| Brown 

| (Brandt, 

; Sarre, and 
| Beyerhaus). 











PATENTS SEALED. 
I.—Sealed March 2. 





No. Name. Name. 


FINAL SPECIFICATIONS FILED—continued, 

Feb. 26, 1883, 3789, 4084, 4086, 4088, 4090, 4097, 4113, 4298, 

all of the year 1882. 
3564, 4144, 4150, 4161, 4163, 4165, 4180, 4181, 

all of the year 1882. 
4098, 4102, 4104, 4105, 4106, 4107, 4108, 4109, 
4111, 4112, 4119, 4120, 4121, 4122, 4125, 4128, 
4131, 4136, 4139, 4140, 4145, 4147, 4148, 4152, 
4153, 4160, 4164, 4172, 4175, 4176, 4184, 4376, 

all of the year 1882. 
= 4178, 4182, 4196, 4199, all of the year 
8382. 


4183, 4185, 4193, 4195, 4198, 4218, 4226, 4236, 
all of the year 1882. 





PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year’s Stamp Duty of 501. 


No. | Name. No. Name. No. | Name, 
ee | 
1880 1880 | 
711 | Warner. 749 | De Winton 
712 | Maughan. (Remus). 
713 | Pamplin. 51 | Cheese- 
715 | Barker, | brough 
Barker, & (Eaton). 
Barker. 2 | Cheese- 
Redford. brough 
Dudley. (Eaton). 
Quin. Barnsdall and| 
| Quin. Barnsdall. 
| Cocker. | Jackson. 
| McLeanand McLaren and 
Green, | McLaren, 
Chandler and Mackley. 
Chandler. Hornjand 
Lake Horn. 
| (Haynes). 


Palm 
| Williams. (Schmidt), 
| Wilkinson. Mathews. 
| Bloomfield, Gedge 
Peltret. (Archer). 
Gedge Homersham. 
| _ (Hoopes). Lloyd Wise 
| Tongue 


y (Brault, 
(Knauer). Watkins, £ 
Eames. | 


Smith). 
Walbank, 778 Lake 


Duke. \ (Rainer). 





| 
3 | Moir (Deby). 
Nutt. 
Hegener. 
Mitchell. 
Cornish, 
| Bishop. 
716 | Parsons. 
719 , 
720 
721 
724 
726 


(Goupil). 
| Shewell. 
Furse. 
Patison. 
Engell 
(Schneider). 
| Evans, 
Gibson and 
Nicholson. 
Johnson 
| (Gower). 
Hillman. 
Clark 
(Slusser & 
| Goode). 
Truswell. 


728 
729 
732 
735 
738 
740 
741 


742 


745 
748 








| 
| 
743 | 
| 





II.—Through Non-Payment of the Seventh Year’s Stamp 
Duty of 1001. 





No. | Name. No. 





white, or other white pigment in the manufacture of transparent 
labels, tablets, sheets, or the like is disclaimed. (Disclaimer and 
memorandum of alteration, February 2, 1883). 
1882. : 

255." Sewi: Machines; M. H. Pearson, " 
{2d.]—The needle bar of the straight needle is fitted in a =. 
which is given a radial reciprocating motion by a cam on the 
driving shaft, and a vertical movement is imparted to the needle 
bar through a heart cam attached to the slide by a crank or cam 
arrangement, Other arrangements of parts are described, and 
i=” 348 of 1879 and 3294 of 1880 are referred to. (January 

» 1882). 


3130. Fan for Exhaust or Blast Purposes, &c.: 
G.M. Capell, Passenham. [10d. 19 Fignbethe fans are 
constructed with outer and inner blades, provided with ports at or 
near their junction. The area of the port-holes can be regulated 
relatively to the size of the suction pipe. A bevel wheel arrange- 
ment may be used to increase the speed. (July 3, 1882). 


3133. Machinery for Producing and Applyin 
Motive Power: J, Jeffs, London, (4d. 2 Fietek end 
work arrangement, by suitable means described, sets in motion fans 
or bellows, which in turn project air against the vanes of one or 
more windmills, the motion of which is suitably transmitted to 
the machinery to be driven. ‘ Any surplus power” generated 
may be employed to wind up the clockwork. (Did not proceed 
to the Great Seal. July 3, 1882). . 

3150. Dynamo or Magneto-Electric Machines: R. 
Werdermann, London. (6d. 2 Figs.|—Referring to the 
illustrations Figs. Land 2 are respectively end and side elevations 
partly in section. The magnets a, with their polar extensions al 
are fixed within the framework A. An armature b of any suitable 
type fitted with commutators or collectors in the ordinary manner, 
rotates between each pair of magnets. The plates a2, forming the 
cores of the electro-magnet, are connected by trausverse pieces c 

















1876 
688 
696 
721 
728 
734 


876 
Barff. 777 | Lake 
Walker. | (Jaeger). 
Eyles and 781 | King. 
Eyles, 784 | Lawes and 
Crookes. McLennan. 


Allport, 
Aston. 
Walker. 
Thomson. 
Claxton and 
Claxton. 











PATENTS IN RESPECT OF WHICH THE THIRD YEAR’S STAMP 
DUTY OF 50’, HAS BEEN PAID AND REGISTERED. 








1882 
3857 
4211 
4214 
4213 


Holmes and 
Emmens. 
Blechynden. 
Davison. 
Murdoch. 
| Lake(Bergen) 
Clark 


Simmons. 
| Lofthouse. 

Forbes. 

Dell (Smith 
| Middlings 
| Purifier Co.) 

Shaw. 

4226 Green. 
4238 Crookes. 
4242 | Tidcombe. 


4244 | Capell. 
4245 | Lake (Lojda). 
Lake (Cary). 


Hague. 


ay. 
Boult (Smith) 
Torrey. 

| Fawcett. 


86 | Imray 

| (Leavitt & 
Flather). 

Imray(Terry) 

Lake (Platt). 

Lake (Bald- 
win). 


4219 
(Schweizer). 
Marshall. 
5 | Sloan. 
| Marshall. 
5 | Wilson. 
Handford 
(Edison). } 


I1.—Sealed March 6, 


134 | 
150 | 
4246 








No. 


1882 
4883 
4889 
5108 
5254 | 
5334 | 
5387 | 
5616 


No. | Name. Name. 
1882 


4456 


No. | Name. 


1882 | 
4253 





Stetson 
(Dollens & 
Zschech). 

Hinksman, 

Beeman, 
Taylor, & 
King. 

Beeman, 


Parr and 
Gibson. 
4274 Rapp and 

| Herbst. 
Brailsford. 
Houghton. 
| Barlow 
(Encausse 5648 
| & Canésie). 5649 
Butler. . 5758 
Sykes. 4536 5791 
| Blezard and | 
Nelson. 4537 
4566 


D'Humy. 
Whitley. 
D'Humy. 
Reckenzaun. 
Martin. 
Schoth. 
Stewart. 
Roberts. 
Roberts. 
Cousteé. 
Deslandes. 
Lake 
(Dolbear). 
Maynard and 
Cooke. 
Hannan. 
Mewburn 
(Weisbach). 
Faure. 
Stewart. 


Gedye 
(Pattee). 

Cotton. 

Laird. 

McDougall. 

Ekman, 

,Espeut, and 
Fry. 


Read. 


4472 
4286 4503 
4289 
4299 
4504 


4308 
4320 
4330 
4336 


4350 


(Collin). 
Fowler and 
Daniel. 
Newton (The 
Sanford 

Cniversal 

| Fibre Co.) 

| Mills (Schiitt 
and Warn- 
holtz). 

Brown. 

| De Pass 
(Korting). 

| Boult( Eliott, 
Winslow, & 
Clary). 

| Johnson 

| (De Locht- 
Labye). 


| Beverley & 
Sykes. 
| Mills 
| (Mackenzie) 
Ross. 
Lake 
(Wide- 
| strom). 
| Abel 
| (Reinecken 
| & Poens- 
gen). 
| Abel 
|  (Osenbruck 
and 











No. No. No. 


1880 1880 1880 
866 | Nicholson & | 916 | Thompson 918 
Mather. |  (Ducker). 920 
889 | Wright. 1004 Johnson 
891 | Coltman. | (Alder). 930 
1058 | Wiggin, 1079 | Edwards. 970 
| Wiggin, 1177 | Johnson 1017 
| Johnson, & |  (Baeyer), 917 
Wiggin. | Johnson 
867 | Thompson | (Baeyer). 
| Sutherland] 968 | Davidson. 
| and Brown).| 910 | Haddan 
879 | Wirth (Shute). 
(Weber andj 911 | Durham. 
Bunzli). 


Name. Name. Name. 





Gillett. 
Palm 
(Maryhofer) 
Greener. 
Mitchell. 
Fleet. 
Lake 
(Klebs). 
Bagshawe, 
Greatwich. 
Reddie 
(McNary). 
Haas, 


177 
1130 
1158 | 
942 | 
| 
| 


949 











PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 1007. HAS BEEN PAID AND REGISTERED. 





No. | 


1876 
920 


No. 


1876 1876 
830 Whitwell. 978 | 
5000 Hellhoff. | 
856 | Sherry 1229 | 
(Wilson). | 

881 | Lake 836 | Jablochkoff. 

(Gardner).]| 867 | Goodyear. Sample, 

| Grantham, 


| & Waddle, 


Name. No. Name. Name. 





Murdoch 
(Putnam). 

Johnson 
(Caro). 


Lake 
(American 
Cable Screw 

| Wire Co.) 

999 Solvay. 

936 











PROLONGATION OF LETTERS PATENT. 


684 ToR. R. Revis, Birkenhead, for ‘‘ Improvements in screw 
propellers,” for the term of seven years from and after the expira- 
tion of the term granted in the original Letters Patent of 1869. 


ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING MARCH 3, 3, 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chenery tens, E.C., either personally, or by letter, enclosing 





FINAL SPECIFICATIONS FILED, 
Feb, 24, 1888, Nos. 4051, 4053, 4055, 4060, 4062, 4063, 4068, 4069, 
4071, 4072, 4074, 4087, 4089, 4093, 4135, 4137, 
all of the year 1882, 





t of price and postage, and addressed to Mr. H. READER 
LACK. 


1880. 
1874. Labels, Tablets, or Sheets for Advertising : 
J. Stevenson, d M. J. McCaw (Widow of 


Pe. , an 
A. McCaw), Belfast. [4d.]—The employment of kremitz 








and constitute a number of horseshoe magnets, the wires being 
coiled around them on each side of the piecesc. The armatures 
are each connected with the central shaft d by means of belts or 
cords e working on the pulleys b? and f. A single current may be 
passed through all the coils in series, or a separate current may 
pass through each coil, or the magnets may be replaced by per- 
manent magnets. The machine may evidently be used either as a 
generator or motor. (July 4, 1882). 


3158. Cooking Food: G. W. von Nawrocki, Berlin. 
(C. Becker and J. Reunert, Berlin). (6d. 4 Figs.)}—The articles of 
food are cooked in steam or water baths at predetermined tem- 
peratures, The compartments of the apparatus are made with 
insulating walls and covers, and are lined with a non-oxidisable 
metal, each compartment being provided with a hollow cover 
supplied with steam or water; steam is also supplied to metallic 
vessels placed inside, through a perforated bottom. (July 4, 1882). 


3199. Manufacture of Cardboard, Pasteboard, &c. : 
J. H. Johnson, London. (J. Miiller, Schaffhausen, Switz.) 
(8d. 7 Figs.)—Relates chiefly to apparatus for the manufacture 
of cardboard, &c., free from folds or wrinkles, by uniting several 
layers of paper, or of paper and woven fabrics, either in con- 
tinuous web or in single sheets, and to apparatus for automatically 
cutting such rolls into sheets after the layers are united and 
made into cardboard. (July 6, 1882). 


3237, Tipping Carts, Wagons, and Vans: W. 
Vincent, Ar eld, Berks. [6d. 5 Figs.|—The body of 
the vehicle is tipped and held at an angle by means of an arrange- 
ment of ehains and other appliances. (July 7, 1882). 


3250. Constructing and Working Furnaces, &c., 
for the Manufacture of Malleable Iron and Steel: 
J. Burch, Stockport, and R. Allen, Kersal, Lanc. 
(10d. 14 Figs.)}—The furnace consists of three primary sections, viz., 
the main fire chamber, the refinery or multiplex hearth chamber, 
to which a rocking motion is imparted, and a balling cylinder 
which rotates. The specification goes on to describe the separate 
parts and mechanism for working them. (July 8, 1882). 


3265. Emery Weeels, &c.: R. R. Gubbins, New 
Cross, Kent. (8d. 15 Figs.|—Bichromate of potash mixed 
with glue is used as.matrix for binding the emery together. A 
slow movement is given to an emery wheel mounted on a vertical 
pillar for grinding twist drills (vide Specification 2383 of 1881). 
The exhaust fan on such grinders is driven at a higher speed 
than the emery grinder itself, and a clutch is arranged 
with the grinder shaft so that it may be stopped and started 
independently of the fan (vide Specification 4811 of 1880). (July 
10, 1882). 

3268.* Photographic Cameras: W. F. Stanley, 
London. [4d. 2 Figs.|--A scale, which is proportional to the 
focal distance of the lens, is applied to the sliding parts of a 
camera and can be adjusted by means of an underslide, (July 
10, 1882). 

3275. Compound and other Surface 
Spee A. W. Robertson, West 


Condensing 
Ham, Essex. [ 
1g8.)—A hot well or separator A, which rises to a considerable 
height, is so connected to the condenser that the water from the 
condenser flows into the hot well or separator, and is withdrawn 


therefrom bythe feed pump B. In the illustration the delivery 
valves are shown at each end of the cylinder, and the inlet port 
from the separator Ain the centre. There is also a connexion 
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that 





the cond and separator above the ordinary working 
water line to admit of the withdrawal of air from the condenser 
and the flow of water. The separator A is connected to the circu- 
lating pump E for the extraction of air only. This arrangement 
obviates the necessity of an intermediate pump (the “air pump”) 
between the condenser and the feed pump. (July 11, 1882). 


3276. Piston Valve Musical Instruments: B. J. 
B. Mills, London. (C. G. Conn, Elkhart, Ind., U.S.A.) (6d. 
5 Figs.|—The two outside valves are connected directly by tubing 

assing around the middle valve and by means of valve pistons 
Raving three apertures, the wind will be passed once through each 
roducing open tones and twice through the particular 
valve. The piston valves have a single air port for open tones and 
two ports for valve tones. (July 11, 1882). 


3278. Boot and Shoe B: Machines: H. J. 
Haddan, London, (C. J. Blakeley, Wise., U.S.A.) (6d. 
8 Figs.|—Consists in a novel manner of constructing the burnish- 
ing tools and holders and in the manner of operating and limit- 
ing their movements with respect to the shoe, which is held 
against the burnishing tools by the operator. (July 11, 1882). 


3279. Electric Lamps: J.S. Beeman, London. [4d. 
25 Figs.|~Mica, talc, or other non-conducting semi-transparent 
matter of convenient thickness and size, is used to act as a sup- 
port for the carbon filament and so neutralise leverage, and which 
may, by acting as a non-conducting diaphragm, tend to arrest the 
deposit of carbon particles on the various parts of the filament 
and may be used to act as a reflective surface either alone or in 


valve in 


Fig 2 


——.-—~ eld 5 





combination with silvered glass, &c. In applying this to arc 
lamps the mica or talc surrounds the arc points and arrests ard 
collects the sparks. Figs. 1 and 2 show a method of fixing the 
shield of mica or tale C, to serve as a support to the carbon fila- 
ment Band to tend to arrest the deposit of particles of carbon 
from one portion of the filament on to the other. Several other 
methods of fixing for the purposes given above are illustrated. 
(July 11, 1882). 


3285. petiebting the Length of Cloth in Rolls: J. 
and J. Darling, Glasgow. (6d. 6 Figs.)|—A divided cord 
is attached at one end to an axis mounted in a box and provided 
with a handle. The cord passes through a thin tube projecting 
from the box. The other end of the cord is hooked into the end 
of the cloth and the tube made to follow the folds of the cloth, 
when the cord will be unwound. (July 11, 1882). 

3288. Braiding Machines: W. R. Lake, London. 
¢. L. Veerkamp, C. F. Leopold,and W. Darker, Philadelphia, 

J.S.A.) [6d. 7 Figs.]—Relates to improvements in rotary braid- 
ing machines in which two sets of bobbins move in contrary 
directions in concentric annular paths but in different planes. 
(July 11, 1882). 


3290. Machines for Dressing and Cleanin 
Stems and Leaves of Fibrous Plants: J. G. Jebb, 
London. (D. Burr, New York, U.S.A.) (6d. 5 Figs,}—The 
hard outer coating is cut transversely as fed through the machine, 
so as to form a series of gashes, the leaves are supported upon an 
elastic feed bed while being acted upon by the revolving cutters, 
and the gashed coat is scraped off and removed section by section. 
(July 11, 1882). 


the 


3294. Regulating the Speed of Marine Engines: 
A. J. Boult, London. (i. G. Brown, Paris). (6d. 3 Figs.) 
—An electric circuit, which in its normal state is closed by the 
water, the propeller at that time being immersed, is broken when 
the propeller (and with it the terminals) is out of the water. 
This by suitable mechanism actuates the governing devices. 
(July 11, 1882). 


3295. Ink-Distributing Apparatus for Printing 
Presses : W. e,London. (A. S. Doane, New York, 
U.S.A.) (6d. 7 Figs.)—An oblong slab is placed at the rear of 
and above the bed of the press, and is —- upon a cross 
plate elevated sufficiently above the said bed to allow the forme 
inking rollers to be passed up and down over the slab to receive a 
supply of ink therefrom, which the said rollers impart to the forme 
or type secured upon the bed. An ink fountain is placed at the 
extreme upper end of the slab. (July 11, 1882). 


3308. Dyeing Cotton in the Loose or Spun State: 
G. W. von Nawrocki, Berlin. (G. Jagenburg, Rydboholm, 
Sweden). [6d. 3 Figs.)}—The hematoxylin is fixed before the 
developing in the metallic bath by means of steaming the dried 
cotton which has been previously treated in a logwood bath, the 
colour being developed in a cold bath and a vacuum being applied 
or produced for the purpose of preventing the escape of colour 
from the fibres whilein the bath. The apparatus consists of an 
impregnating boiler which can turn on pivots, which is provided 
with internal perforated distributing pipes, a removable cover, 
perforated false bottom, and openings for letting the, fluid in and 
188)" for connecting the boiler to an air pump. (July 12, 


3312. Automatic Water Level Indicator for Steam 
Boilers: G.R. Hugon, London. (J. B. Lefevre and P. 
Renauz, Paris). (6d. 1 Fig.)—A piston connected by means of a 
rod and a lever to a float automatically distributes steam to a 
number of orifices placed in spiral order, which in turn actuates 
the valves of a second 2 and moves a lever upwards, 
which, by means of a ratchet quadrant, actuates an index. (July 
12, 1882). 

3317. Pneumatic Railway Brakes: J. Imray, Lon- 
don, (A. Wenger, Paris). (6d. 20 ee improve- 
ments in several parts of the apparatus described in Specification 
51 of 1881. Instead of employing a stuffing-box for the rod of the 
brake pistons C (Fig. 1) a small piston E packed with cup leather 
a is fixed on the rod Dand works in a small cylinder B. A pack- 
ing washer c seats as a valve against a boss of the cylinder cover 
and prevents leakage when the piston is at the extremity of its 
stroke. The equilibrium valve consists essentially, as shown at 
Fig. 2 in vertical section, of a cylindrical box divided into two 
chambers by a piston F packed with a cup leather e and loaded 
bya weight or spring. One side of the piston communicates with 
the discharge pipe by the branch G, and the other side by the 
tube H and a passage I to the outer air. The passage I is enclosed 
air-tight by a leather. The passageI (as shown at Fig. 3) can 


also be closed by a slide K pressed by a spring A against the open- 
ing. 


Fig. 4 shows in section the construction of the check valve 








of the braking train pipe which communicates continuously with 
the braking train pipe by the branch N, and with the space of the 
brake cylinder containing the braking pressure by the passage O. 
All or some of the brake cylinders may be worked by a single 
train pipe, viz., the discharge pipe, in which case the valves 
(Fig. 4) are only placed in the brake cylinders of the carriage 
having the two train pipes. A discharge cock consisting of a 
conical hollow plug is pressed into its seat by a spring and 
has a lateral aperture which in a certain position forms a com- 
munication from the brake cylinder to the open air. The couplings 
described in the above-mentioned specification are applied to the 
ends of the metal pipes on the ends of the carriage. Each pair 
of wheels is acted upon by the four brake-blocks r (as shown at 
Fig. 5), the pull of the piston of the brake cylinder acts through 
the rod s, lever t, lever w (and by the connecting rod v also on the 
lever w!) on the brakes. The rod s connected to the screw brake 

















gear formsa fixed point when the atinospheric brakes are used, and 
vice versa. Another arrangement of the brake levers is described 
and illustrated. A steam anda _— cylinder are arranged in line 
for compressing the air for working the brakes. The steam piston 
at the end of its down stroke pushes down a sleeve and thus 
actuates a steam and exhaust valve. (July 12, 1882). 


3320. Safety Apparatus for Lifts or Elevators: 
A. M. Clark, London. (V. W. Mason, Providence, R.I,,U.S.A.) 
(6d. 5 Figs.J}—A pivotted pawl is provided with an arm or tail 
piece, working against undulating guides, which, when the 
speed becomes excessive, so oscillate the paw! that it takes into a 
rack and stops the descent. (July 12, 1882). 


3324. Gas Stoves: C. Portway, Halstead, Essex. 
(8d. 4 Figs.]—The heat from the combustion of ordinary burners 
passes through or between the parts of a —— block or loose 
pieces of asbestos, and thence into a spiral chamber or a series of 
chambers formed of brickwork. A tube open at both ends passes 
by preference through the centre of the stove for the ge of 
the ordinary air of the apartment. The parts for the combustion 
of the gas and air may be made to swing on suitable joints. (July 
13, 1882). 

3328. Lamps: C. W. Siemens, London. [6d. 8 Figs.|— 
Fig. 1 isa vertical section, and Fig. 2 sectional plan on line XX., 
Fig. lof theJlamp. A metal chimney D made with internal and 
external fins d exposing a large conducting surface is superposed 
on the glass tube B. The external ribs are enclosed with a casing 
of perforated metal or wire gauze E. An annular passage is formed 
between the glass chimney of the lamp and an outer casing of 
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glass. The products of combustion heat the internal ribs d, and 
the external ribs heated by conduction, heat the air which enters 
through the perforations and descends by the annular chamber to 
the burner A. Modifications are described in which the descending 
heated air channel is arranged internally or externally to the 
glass of the lamp. (July 13, 1882).) 

3335. Telephones: S, M. Yeates, Dublin. [4d.7 Figs.) 
—The electro-magnet is formed with a rigidly fixed armature 
brought close to or attached to either or both poles. The cores of 
the electro-magnet or the armature or both may be made of 
tempered steel permanently magnetised, or of soft iron. (July 14, 
1882). ; 

3337 Temples Used in Weaving: J. Holding, 
Manchester, [6d. 3 Figs.)—In place of a single roller formed 
with gudgeons, two or more rollers are mounted upon a spindle 
so that each is free to move to a greater or lesser extent than the 
other or others. Relatesalso to ‘‘ Swiss temples” having inclined 
pin wheels mounted upon: specially formed washers threaded 
upon a spindle. Grooved, fluted, or other suitable rollers are 
mounted upon the same spindle as the inclined rings, which rings 
act upon the cloth for a short distance from the selvage ; 
rollers also act upon the inner portion of the cloth, (July 14, 
1882). 

3339. Arc Requiater Lamps: R. E. B. Crompton, 
London. (6d. 7 Figs.|—Kelates more particularly to the arc 
lamps described in Specification 346 of 1882, and is applicable in 
cases where the upper and lower carbon-holders are ted by 
flexible cords passing over pulley, so arranged that the travel of 
each carbon is controlled by the other. A portion of the connect- 
ing cord is made to gear with a pulley mounted on the same axis 
as the first wheel in the train of the gearing frame described in 
the above-mentioned specification, which frame is influenced by 
an electro-magnet so that it rises and falls according to the 
current passing through the magnet and advances or retires, the 
carbon holders attached to the connecting chain. A fixed finger or 
stop may be employed to lift the break off the wheel when the 
gearing frame has moved to the position it occupies when the 
carbons need to be advanced. This invention will be fully de- 
scribed and illustrated in a subsequent issue. (July 14, 1882). 














3341. Tenon Cutting Machinery: J. G. Hirst, 
Leeds. (6d, 5 Figs.)—Consists of an arrangement whereby 
the tenons are cut to any desired thickness and depth, and also 
during this operation the side or waste pieces are ‘‘ cross cut” 
and so removed. (July 14, 1882). 


3343. Manufacture of Beta Naphthylamine-Sulphe 
Acid, &c.: F. Wirth, ort. (Farbfabrik vormals 
Bronner, Frankfort-on-Main). [2d.]—Salts of the sulpho-acids 
of beta naphthole are heated in the presence of aqueous ammonia, 
or an acid or neutral ammonia salt of beta naphthole-sulpho 
acids are heated in the presence of hydrate of lime, or other 
body effecting the liberation of ammonia. (July 14, 1882). 


3346. Sewing Machines for Boots and Shoes: W. 
R. Lake, London. (W. H. Alden, Boston, U.S.A.) [6d. 
7 Figs.)—Consistsin improvements adapted principally to “‘ The 
Blake sole sewing machine.” One object is to increase the 
speed by diminishing the weight of the reciprocating parts. 
(July 14, 1882). 

3349. Incandescent Electric Lemp Appliances 

. S. Beeman, London. [6d. 16 Figs.|—The lamp holder i 
fitted with studs e capable of sliding into slots in the receptacle ¢ 
which is furnished with a locking ring d for fastening the sliding 
holder, and with contact plates which are connected with springs f 
guided to their respective plates by recesses ) b in the base of the 








holder, and interposed between the bottom of the lamp and the 
bottom of the inside of the receptacle, or plates, impinging upon a 
switching apparatus. The switching apparatus is formed witha 
revolving contact breaker k, and a revolving continuous conductor 
l divided by a revolving non-conducting parting piece 7. As / and k 
revolve, at certain points, the electric circuit is completed be- 
tween springs or metal contact pieces actuated by springs. 
(July 14, 1882). 

3350, Electric Lamp Holders: J.S. Beeman, Lon- 
don. (8d. 40 Figs.J—An inner casing, carrying the conductin 
wires eand f, slides telescopically within an outer casing line 





with a metallic conductor a electrically connected to one of the 
leads. The conductor e is connected by means of the spring c to 
the lining a, and the conductor f, by the spring d, to the metal 
rod b, which is connected to the return lead. The holder may be 
suspended by a ball-and-socket joint. Several slight modifications 
of the manner of connecting the wires e and f to the conductors 
are illustrated. A double break contact is so shaped that the 
switch can be worked in one direction only and be either fully in 
action or fully off. In one case the movable parts are made in the 
shape of a double cam against which the springs press, and in 
another case the springs are movable and work on double shoulders 
or hollows. In switches for cutting out a portion only of the 
circuit the contact springs act direct on movable surfaces. 
(July 14, 1882). 


3351. Apparatus for Automatically Muang 
Electric Currents and Br Circuits: J. 
London. (6d. 12 Figs.|—The current passes from 


Beeman, ¢ 

the lead D through the coil of wire B (drawing up the contact 
piece / g) to the lamp A, and by the wire d e tothe lead C. If the 
lamp becomes deranged the piece / g falls and the current passes 





from a, contact piece 1 g to f, through the lamp, and to the 
return C. The piece 7 g may be pushed against the contact 
stop by springs. The apparatus for breaking circuits consists of 
two springs held in tension by a fusible connexion, or of a fusible 
metal bar held against two plates by springs, which, when the 
current is too strong, melts and allows the springs to fly apart, or 
itself drops and breaks the circuit. (July 14, 1882). 


3352. Manufacture of Iron and Steel: J. M. Ben- 
nett, Glasgow. [6d. 8 Figs.|—The blast furnaces are pro- 
vided with vertical rows of tuyeres for the purpose of admitting 
blast to or turning it off from any part of the column of materials. 
The whole of the gaseous liquid and more or less solid products 
of the furnace are taken out through openings below the tuyeres 
in the bottom of the blast furnaces. Reverberatory chambers are 
combined with the blast furnace. (July 14, 1882). 


3353. Brick-Making Machinery: G. Dalton, Leeds, 
(6d. 2 Figs.]}—Toggle levers are used for operating the stamps or 
pressers in brick-making machinery. (July 14, 1882). 


3354, Manufacture of Crude or Pig Iron: J. M. 
Rennets, Glasgow. (6d. 3 Figs.J|—In a blast furnace the hot 
blast is led into the furnace at different levels. The gaseous pro- 


ducts, as well as the materials themselves, pass in a continuous 
direction downward, the residual gaseous products escaping 
through openings at the lower part of the furnace. (July 14, 1882). 


3355. Apparatus for Supp Electricity for 
Light, Power, &c.: T. J. Handford, London. (7. 4, 
Edison, Menlo Park, New Jersey, U.S.A.) [S8d. 5 Figs.}—The 
object is to avoid the use of large conductors by using a current 
of high tension. Like letters indicate the same parts on the two 
sides of the diagram. The high tension current from the motor B 
passes by the wire 1 through the wire 7, secondary battery A 
(arranged in series), wire 8, cell E, standard i, wire 9, electro- 
magnet G, cups gh (that end of the beam being then depressed), 
wire 10, contact 7 g to the wire 2, and through one or more sets of 
secondary batteries in a similar manner, a shunt circuit passing 
through wire 16, electro-magnet k, wire 15, ~- o, beam D, 
standard i, and wire 9, and thus to 2 attracting the armature p, 
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which breaks contact with contact g, g being forced by & spring 
against r and establishing the circuit. A deposit is formed upon 
the suspended plate, which weighs down the end of the beam and 
makes the connexion e f and breaks g h, as shown. The 
current then passes from a by k (if closed) through the wire 
3, lamps c, wire 4, cups ef, standard i, cell E, and wire 8 to 
b, a shunt circuit passing by wire 16 through magnet I, wire 
14, stop n, and wire 17 to wire 4; the armature p is attracted 
breaking the contact rq, and establishing the direct circuit 1 2. 
The shunt 12, 13 determines the amount of current sent through 
the cellE. The counting mechanism H is operated by the pawl 
Zand electro-magnet G, as will be readily understood. " According 
to a modification the secondary batteries are arranged in sets of 








two or more, and thrown automatically by commutator cylinders 
into communication with the generator and translating devices, 
alternately, and the elements of each battery are charged for 
intensity and discharged for quantity, the main conductors from 
the motor being arranged on the multiple arc system. The object 
of this invention may also be accomplished by the use of secondary 
batteries or condensers thrown by a continuously revolving com- 
mutator rapidly into connexion with the generator, and then into 
connexion with the translating devices. The commutator is so 
arranged that the batteries or condensers are charged in series and 
discharged in multiple arc. In order to “run” incandescing 
lamps from a circuit having a high tension currept and containing 
arc lights arranged in series, secondary batteries are arranged in 
series in the are circuit, and are charged during the day when the 
arc lights are not used. The current is changed fromthe batteries 
the are lamps by means of a polarised switch, the batteries dis- 
charging in multiple arc and light up the incandescent lamps. 
Extra secondary cells (charged with the main cells) are thrown 
into circuit by electro-magnetic mechanism placed in multiple are 
and effected the same as the lamps, as the E. M. F. decreases. A 
meter is placed in the circuit for each set of lamps. (July 14, 1882). 

3356. Apparatus for Varnishing Sheets of Paper, 
Cloth, &c.: W. R. Co s, London. [¢d. 2 Figs.|— 
The sheets are automatically fed forwards under or against a 
varnish brush or roller, and removed by apparatus to the other 
side of the machine. The varnishing brush is kept away from the 
feed rollers when no sheet is passing, and is supplied by inter- 
mediate rollers or brushes. (July 14, 1882). 


3357. Machinery for the Manufacture of Lace, &c, : 
F. E. A. Busche, Schwelm, Germany. [l0d. 24 Figs.J)— 
Relates to an arrangement of machine to manufacture a class of 
lace such as ‘‘ Torchon lace,” ‘‘ Valencienne lace,” and the like. 
(July 14, 1882). 

3360.* Reversible Fog and Danger Signals: J. H. 
Sullivan, London. [id. 5 Figs.J—A striking bar replacing 
the ordinary weight regulates the position of the signal arm and 
Se over the line and comes into contact with the whistle 
ever on the engine. The whistle lever consists of a bar centrally 
pivotted to a chair fixed to the weather board. The lower end of 
the lever is connected by a chain to an additional handle. (July 15, 
1882). 

3361. Metallic Glazing Bar and Fittings for 
Glazing without Putty or Paint: T. Hughes, Market 
Drayton. [¢d. 12 Figs.J—The glazing bar consists of two 
tubes provided with longitudinal slits, connecting strips, and 
stops. (July 15, 1882). 

3363. Hood Joints of Perambulators, &c.: C. E. 
Gibson, Birmingham. [6d. 26 Figs.)—The hood joints 
are formed of solid rods, coated with brass or other metal, pivotted 
at the centre and ends and provided with end caps. (July 15, 
1882). 

3364. Artificial Hips, Bodies, or Stands for Sup- 
porting Dresses, &c. : A. W. Child andG. B. Childs, 
London. {td. 4 Figs.;}—A movable hip or support is applied 
to the back part of the ordinary stands and also at the sides if 
desirable. (July 15, 1882), 

3365.* Antiseptic Compound: H. J. Haddan, Lon- 
don. (C. Aschinan, Louvain, Belgium). (2d.]—The composition 
is indicated by the formula Cy_H)2.0g Naz Bo, 07 3(H3 Bo Oy). (July 
15, 1882). 

3366. Smoke-Flues and Smoke-Chambers of Metal- 
lurgical Works: H. J.Haddan, London. (Mechernicher 
Bergwerks-Actien-Verein, of Mechernich, Prussia). _[2d.]—Par- 
titions extending alternately from the top towards the bottom, and 
viee versd, of the flue are placed transversely to the flue, (Void, the 
patentee having neglected to file a specification. July 15, 1882). 


3368. Sugeenees for Facilitating the Slicing of 
Bread: J, Erskine, Newton Stewart, N.B, (6d. 7 Figs.) 
Relates to an apparatus to cut up loaves of bread, &c., into slices 
of regulated thickness with rapidity and preeision. (July 15, 
1882). 

3370. Apparatus for Automatically Indicating the 
Presence of Fire or Heat by Means of Electricity : 
E. Edwards, London. (8. Carré, Rouen, France). (6d. 
3 Figs.|—The expansion or breakage of a wire allows contact to 
be made between two platinum points, which closes an electric 
circuit and operates a bell or other indicating apparatus. (July 
15, 1882). 

3371. Pulleys for Window Blind Rollers, &c.: H. 
A. Williams, Lincoln. (2d.]—Relates to means whereby the 
rollers are readily fitted in position and removed therefrom with- 
out disturbing the blind cord or chain from the pulley or dis- 
turbing the pulley itself. (Void, the patentee having neglected to 
Jile a specification. July 15, 1882). 

3373. Sawing, Metals: J. H. Johnson, London. 
(H. Tuyssuzian, Paris.) (6d. 5 Figs.|—The oscillating levers, 
described in Specification 2365 of 1866, work in hollows or re- 
cesses formed in the body of the supports. The teeth of the saws 
are formed and “ set” before tempering thesaw. (July 15, 1882). 

3374. Wire Netting for Fencing, &c.: D. Peres, 
London. [6d. 7 Fiys.|—A piece of wire is bent to form part 
ofa mesh of netting, and has an elongated eye at each extremity, 
andacentralloop. These pieces are combined together to form 
the netting. (June 15, 1882). 

3376.* Lawn Tennis Racquets: A. J. Altman, 
London. (2d.)}—The frame is lined with cane, india-rubber, or 
other suitable equivalent. (July 15, 1882). 

3381.* Apparatus for Extracting Shuttles from 
Sewing Machines: W. H. Beck, London. (VD. P. Con- 





tamine, Paris.) (2d.]—By oscillating the pendent arm of a lever 
in the appropriate direction, a horizontal arm enters between the 
slides of the shuttle, and striking beneath it, raises it sufficiently 
to enable it to be taken hold of by the fingers. (July 17, 1882). 


3382. Electric Light Appliances: H. J. Had 
London. (H. A. Seymour, Desktagten U.S.A.) [1s. 40 Figs.] 
—The illustrations show in section means for raising and lowering 
the lamps. The casing D, carrying rollers C mounted on axes, 
insulated from the casing and connected to the conducting wires 
E, may be arranged flush with the ceiling between the joists, or as 
shown, and be secured by the screws J. The metallic wires L (in 
connexion with the leads) are coiled on the spring rollers C and 
support the lamp in any position. When the lamp is lowered the 
piece M, being released from the stop N, is raised by the spring 
and occupies the position shown in Fig. 2 and short-circuits the 
lamp, the current passing by the strip M. Slight modifications of 
actuating the shert circuit are described and illustrated ; e.g., in 
high buildings the strip M may be actuated by a spring and a 
stop on a movable counterweight. The tube of the lamp when in 
its raised position passes into an opening in the casing. In 
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another arrangement the switch may be opened by a non-conduct- 
ing block on the lamp chimney, and only the short portion nearest 
to the lamp of the flexible cord for supporting the lamp be made of 
metal. An automatic fire-alarm and switch may consist of a 
fixed disc having four studs in connexion with the four ends of 
the main conductors and the house conductors respectively. A 


second dise works over this and is provided with two metal strips | 


and an arm supported horizontally by a fusible wire and loaded 
with a weight or bell. In this position the house and main con- 
ductors are in circuit by means of two metal plates on the movable 
disc, but if the supporting wire which may extend over all the 
rooms should fuse, the lever is pulled down and the two studs 
connected tothe mains are connected by one of the metallic plates 
on the movable disc. In order to avoid breakage of the incandes- 
cent lamp, a yielding disc is hermetically sealed to the neck of 
the bulb and a non-conducting disc is secured within a central 
aperture of the yielding disc and carries the conductors. The 
disc may be corrugated to give increased facility for expanding 
and contracting. The carbons for the incandescent lamps are 
prepared from a paper made of a long fibre pulp combed so that 
the long fibres lie parallel with each other ; the elementary layers 
of the filament are cut from this paper, one half being cut 
parallel and the remainder at an angle to the fibre. Curved 
incandescent filaments may be formed from a plastic pulp which 
is subjected to a pressure which gradually increases from the 
inner to the outer surface, so as to compensate for the difference 
in lengths. To produce filaments of great strength the fibrous 
material is subject to great pressure and is afterwards 
carbonised in any known manner. (July 17, 1882). 

3385. Electric Arc Lamp: L. A. Groth, London. 
(C. P. Jiirgensen, Copenhagen). [6d 4 Figs.|—The illustration 
represents a diagramatic view of the arrangements. The two 
carbon holders K K! are supported by two grooved pulleys whose 
radii are proportional to the burning away of the carbon, respec- 
tively, fixed on the same axis carried by the frame, so that when 
either carbon holder is raised the other is lowered. The carbon 
holders extend into the solenoids SS!, The two solenoids are con- 
nected together by the binding screwsp — and p +, acontact appa- 
ratus Rand the carbon holders K and K!, as shown. Supposing 
now the current to be passed, the two carbon points being sepa- 





rated, it passes from p + through the insulated carriage O, binding 
screw b, armature a (held in contact with b by a spiral spring), 
insulated carriage v, outer coils s of the solenoid s to p—; the 
upper carbon holder K is drawn downwards and the lower one K1 
upwards, and the current will now passfrom p + through carriage 
O, solenoid m (breaking contact between a and b), upper carbon 
holder K, arc, lower carbon holder K!, solenoid S' to p —, separating 
the two carbon points K K! and establishing the arc ; a shunt circuit 
passing from p + through the inner coil s! of the solenoid s, outer 
coil sto p —, the two solenoids 8 S! will counteract one another at 
the normal length of the arc, but as the length of the arc increases 
the power of the solenoid S$ will increase while S! diminishes, and 
the carbons will be gradually fed towards one another. To insure 
steadiness one of the carbon holders may be attached to the piston 
rod of a hydraulic brake. The axis of the grooved discs may be 
balanced by a spring. (July 17, 1882). 


3387. Machine for Filing Saw Blades: L. A. Groth, 
London. (J. P. Hansen, Soro, Denmark). [6d. 6 Figs.|\— 
A reciprocating motion is given to the file carried in a suitable 
slide, and on the completion of the cutting stroke the saw is 
ia for the return stroke, and is moved on, one tooth. (July 17, 


3388. Attachments for Boots and Shoes: G. Rate 
and T. Chattaway, Leicester. (2d |—The attachments are 

bstantially ridge-shaped, and are stamped out of solid leather, 
The side edges are bevelled. (July 17, 1882), 

3390. Candle Holders: C. Keibel, Folsong, Ger- 
many: (6d. 7 Figs.}—The holder consists of fingers rising from 
a solid support, and having an inwardlly “uns female screw in 
tS) interior. The candle is screwed into this holder. (July 17, 
1 Je 

3391. Manufacture of Wire: T. Morgan, London. 
(E. I. Levavasseur, Paris). (6d. 4 Figs.|—The wire of the re- 
quired diameter is run out directly from a rotating ingot mould of 
the construction described. (July 17, 1882). 


3395. Sonne Se for Use in the Manu- 
facture of Rope, &c.: H. H. Lake, London. (H. F. 
Evans, New York). (2d.)—A mineral oil such as ‘‘ amber oil” ig 
combined with fish oil or equivalent oil, in preferably equal parts, 
(July 17, 1882). 

3396. Machinery for Printing in Colours: J. Davies 
and W. G. White, London, and T. A. Middleton, 
(10d. 18 F'igs.]—Relates to the production of a machine 
to be used for printing in colours according to the process de- 
scribed in Specification 3047 of 1879, viz., the various colouring 
matters are mixed with a certain composition, are cut into blocks 
by means of a band knife and the blocks put together to form the 
design. The material to be printed is damped with turps and 
presented to the printing surface. (July 17, 1882). 

3404. Appliances for Holding and Grinding Tools 
for Cutting Metal: R. Rawlinson, Salford. {td. 
7 Figs.|—The cutting tools are secured in their holders by means 
of bolts. The tool holder carriage is provided with arrangements 
for cross-traversing upon a cross-piece which is carried by side 
levers or by a swivel frame which can be turned upon a fulcrum to 
bring the tool in contact with the grinder, and to withdraw it 
therefrom. (July 18, 1882). 


3405. Manufacturing petetns Healds: W. R, 
Harris and J. G. Cooper, Manchester. (6d. 22 Figs.)— 
Relates to the preparation of the metal eyelets of the healds 
described in Specification 590 of 1869 ; also to a machine which 
fixes the eyelets on the yarn, which is untwisted to receive the 
eyelets between its strands. (July 18, 1882). 

3412.* Tm and Cooling Boards or Rests 
for Co: : P. M. Justice, London. (N. 7. Shai, 











Columbus, Ohio, U.S.A.) [2d.}—The ‘object is to render such 
| article substantial, light, and neat, with provision for safety 
against accidental crushing or falling under the weight of the body 
in shifting the position of the board, as is often required when the 
body is laid thereon.” (July 19, 1882). 


3418. Electric Arc Lamps, &c.: 8S. Z. de Ferranti 
|and A. Thompson, London. [td. 2 Figs.)—The carbon 
holders of an arc lamp are actuated by means of right and left- 
handed screws, or equivalent mechanism such as a rack anda 
pinion caused to rotate at proper times, so as to approach or sepa- 
rate the carbons by means of a pair of electric motors, which may 
consist of an electro-magnet operating an armature connected 
with a pawl which turns a ratchet wheel, the armature oscillating 
as in an electric bell. The illustration represents one arrange- 
ment of arc lamp. Supposing the carbon points to be separated, 
the current entering at X passes through the resistance L, sole- 
noid K, to the terminal Y, drawing in the core ; a portion of the 
current will now pass by the contact H! to the stop H, through 
the electro-magnet B, lever C, to Y, when the lever C will oscillate 
and feed the carbon points together by means of the pawl D, 
ratchet wheel E!, and a pinion rack (shown in dotted lines); the 
main portion of the current will then pass direct through the 
carbons, the spring J will overcome the action of the solenoid K, 


| 








and a shunt circuit will pass through the electro-magnet A, lever 
C, contacts G and Gl, lever I, to the main circuit and across the arc, 
and by the oscillation of the lever, the pinion on the axis E (through 
a second ratchet wheel) will be turned in the direction to separate 
the carbons and establish the arc, and as the length of the arc in- 
creases the attraction of solenoid again overcomes the spring J 
and the carbons are fed together. The spring J may be replaced 
by a solenoid in the main circuit. FF are springs tending to 
make contact between the levers C and stops G and G! respectively. 
(July 18, 1882). 

3419. Dynamo-Electric Machines: 8. Z. de 
Ferranti and A. Thompson, London. (6d. 10 Figs.|— 
The armature of this machine consists of a single conductor pass- 
ing in an undulating form around the wheel, and so formed that 
there shall be as many radial portions of the zig-zag conductor as 




















there are magnets on either side of the revolving wheel. A north 
pole of a field magnet on one side of the wheel faces a south pole 
on the other side, the poles on either side being arranged a ter- 
nately north and south, A continuous alternating current is pro- 
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duced, all the radial arms of the conductor being uniformly acted 
upon. The zig-zag conductor is so bolted to the wheel that the 
centrifugal strain set up, which tends to separate the conductor 
from the wheel, is directly transmitted to and sustained by the 
body of the wheel. The zig-zag conductor may be formed either 
directly by hand or by first winding round and round into a hoop, 
and then bending into a zig-zag form and attaching it to the wheel. 
The illustrations represent an arrangement in which the conductor 
passes several times round the wheel. In another arrangement 
of winding, the conductor takesa zig-zag course amongst the cores 
arranged in a circle, and passes alternately on the inner and outer 
side of each core, thus forming a double zig-zag or wicker-work, in 
which the cores are enclosed. No iron pole pieces are used in the 
armature. Fora further description we refer our readers to our 
issue of December 1, 1882. (July 18, 1882). 

422.* Purses: G. Macaulay-Cruikshank, Glas- 
gow. (fF. W. Schwarz, Ojenbach-on-: ain). [(2d.J}—The purses 
are constructed out of one piece of leather or other material with- 
out a seam, and are provided with a cover lock, (July 19, 1882). 


3423." Construction of Wire Fences : G. E. Vaughan, 
London. (C. £. Lesur, Paris.) [2d.)—The framework is com- 
posed of triangles embedded in the earth and overhanging the 
preserved ground, the spaces being filled in with wires in the ordi- 
nary manner, (July 19, 1882). 

3425. Ball Valves: H. A. Cutler, Upton, Essex. 
[6d. 2 Figs.)}—The valves are so constructed that they are in 
equilibrium (or nearly so) at all times, no packing or cup leathers 
being used. Referring to illustration, which is a sectional eleva- 
tion, the valve spindle A carries at its two ends respectively a 





valve B and a plunger slightly exceeding the effective diameter 
of the valve. The flange E of the plunger and the face of the 
valve B are faced with india-rubber to prevent leakage. The 
valve is opened and closed by a ball attached to the arm I, which 
bail rises and falls with the fluid in a cistern or tank. (July 19, 1882). 


3429.* Apparatus for Conveying Rails and Bars as 
they come from a Ro g Mill on to a Bed, &c.: A. 
Wilson, Dronfield, Yorks. [2/.|—Relates to the arrange- 
ment and means of hauling the carriages which traverse the bars 
sideways on to the hct beds, where they remain to cool. (July 19, 
1882). 

3430. Application of Telephones or Microphones 
to —— or Vessels to Detect Leakage: A. Q. Ross, 
Cinc ti. (7. J. Bell, Cincinnati, U.S.A.) [6d. 5 Figs.) 
—The molecular vibrations induced in the pipes or vessels by the 
escaping or entering water are received, applied, converted, and 
conveyed to the ear by microphonic apparatus applied to the 
different parts of the pipes or vessels by means of a rod or wire, 
or other means. The microphonic apparatus consists of a metallic 
diaphragm mounted centrally upon a stud in a sound chamber 
formed by a hollowed out portion of the body piece and a cap 
piece provided with an opening. The microphone may be 
attached to a rod or wire in communication with the mains by 
means of a screwed lug projecting from the lower end of the body 
piece. (July 19, 1882). 

3431." Safety Locks: H. Thisquen, St. Petersburg. 
[4d.]—A combination of letters or figures are employed to indicate 
the position of the parts. July 19, 1882), 

3436. Engine Power Meters: C. V. Boys, Wing, 
Rutland. [td. 7 Figs.)—A small vertical cylinder fitted with 
a piston is capable of communicating at its two ends with the two 
ends of a cylinder. The piston rod is attached toa helical spring 
which is compressed or extended according as there is excess of 
pressure above or below the piston. A rectangular or polygonal 
shaped inverted cup collar provided with projecting arms pre- 
vents any steam being projected into the box carrying the 
integrating apparatus. The piston rod is attached to the arm 
which swivels thetintegrating disc, by a swivel. A slide, whose 
arms embrace the two ends of the integrating cylinder, is moved 
to and fro by means of a rod, cord, or strap worked from the 
engine and a spring. This invention has been previously described 
and illustrated, vide page 498, vol. xxxiv. (July 19, 1882). 

3437. Cocks and Valves: D. R. Ashton, London. 
(4d. 4 Figs.)—The diaphragm has a through aperture, and the 
inlet and outlet orifices are situated at opposite sides of the said 
diaphragm. (July 19, 1882), 

3438, Connecting Switches to the Rails of Rail- 
ways: J, Pickering, London. [(d. 6 Figs.|—The switch 
rails are hinged to the back rail by means of a hinged clip or 
coupling. (July 19, 1882). 

3442.* Gas Fittings: A. C. Wells and R. Wall- 
work, Manchester. (2d.)—The joint plugs are grooved in 
such a manner, that, by turning the bracket into different angular 
positions the quantity of gas consumed may be regulated. 
(July 20, 1882). 

3448." Double Inclined Plane Splint: A. Wormull, 
London. [2d.}—The parts are so constructed that they will 
fold together without being detached from each other, (July 20, 
1882). 

3449." Gas Motor Engines; H. P. Holt and F. W. 
Crossley, Manchester. (2d.)—After the products of come 
bustion are discharged from the cylinder, a charge of combustible 
gaseous mixture is admitted, and compressed to the end of the 
stroke, and then ignited. (July 20, 1882). 

3452. Screw Propellers: R. Duncan, Glasgow. 
(6d. 12 Figs.|—The blades are formed to extend outwards from 
the boss in an approximately radial line, and terminate in a 
rapid curve concave to the driving side. (July 20, 1882). 

8453. Process for Producing an Improved Bever- 
age: J. Lane, Liverpool. (2d.)—Consists of unfermented 
wort, ground rice, fine sugar, and water, with an infusion of 
saffron, annatto, or other colouring matter, and good milk. (July 
20, 1882), 





3457." Apparatus for Finding Distant Points, &c., 
with the Telescope: A. J. Boult, London. (/. Wenzel, | 
Strasburg). (2d.}—By means of a cylinder with suitable limbs, 
the angular position of any object is recorded by a mark on a 
graduated segment. (July 20, 1882). 


3459. Apparatus for Checking Cords of Blinds, &c.: 
A. Dix and T. H. Dix, Rock Ferry, Chester. (6d. 
6 Figs.}—A pivotted cam is so placed as to allow the cord to pass 

in an upward direction when the cord is pressed obliquely, but 
jams it when passing vertically upward. (July 20, 1882). 


| with it. 





3460. Crankshafts for Screw Steamers: D. Purves, 
London, [6d. 10 Figs.)}—The crankshafts are made in pieces 
put together in such a manner as will allow of small yielding 
without producing fracture. The illustration represents one 
arrangement. The crank web a is recessed as shown at al to 
receive the end of the crank-pin }, which abuts in this recess. The 








two pieces are bolted together by one bolt d which passes longi- 
tudinally through the crank-pin 6 and webs c and a, and is held in 
place by a nutd!, The crank-pin b may be made separate from 
the web c and be secured by a nut, or it may be fitted in a bored- 
out eye and the web shrunk on to it. In another arrangement the 
crank-pin is reduced at one end and secured in the web a by a screw, 
or the crank-pin may be secured by an oblique bolt passing through 
it and through the weba, (July 20, 1882), 


3462.* Cultivators for Tilling: A. Simpson, Shan- 
bryd, Elgin, N.B. (2d.)—The depth to be cultivated is regu- 
lated by a screw and lever attachment, and the upper prong can be 
adjusted by a slide at the back of the sheaths. (July 21, 1882). 


3463. Corsets, &c.: R. Hunting, London. (J. G. 
Avery, Spencer, Mass.) [6d.)—Two or more wires are coiled 
together spirally on a mandrel, and used as stiffeners, &c. (July 21, 
1882). 

3464." Secondary Batteries: J. H. Johnson, Lon- 
don. (J. H. Sutton, Ballarat, Victsria, Aust.) (2d.)—Porous 
plates, cylinders, or discs, are made of ground carbon moulded into 
form with,a glutinous, saccharine, or carbonaceous substance, and 
having curved or angular extremities. The volatile portions are 
driven off by heat. These plates are electro-plated with copper at the 
places for the attachment of the conductors and faced with lead. 
The plates are then saturated with acetate of lead, and afterwards 
with dilute sulphuric acid, or the plates are saturated with nitrate 
of lead heated, arranged as + and — electrodes in a cell con- 
taining sulphuric acid and a current passed through them, which 
operation may be performed as often as required. Or the carbon 
plates may be cut or moulded with holes, or cavities, or corruga- 
tions, or shelves, on or in which spongy metallic matter of carbon 
or alumina is deposited, or the plates may be made with extremely 
fine pores and cavities. These plates are used to form the 
pairs of the batteries. A battery may be formed by a number of 
cylindrical vessels of lead, fitted one within the other and insu- 
lated at their bottoms: the outermost and innermost stand higher 
than the others and form the poles. (July 21, 1382), 


3466". Apparatus for Generating Electric Cur- 
rents, &c.: C. A. Carus-Wilson, London. ([2d.)—A 
circular solenoid consists of a number of flat metal washers insu- 
lated from each other, and each having a slot cut radially and a 
projecting piece at each end ; a continuous slot is thus formed all 
round,the inside of the ring. ‘‘ The washers are connected by wires 
so thata current, when introduced into one, travels round it, then 
along a wire atthe other side of the ring, back to the first side 
through a second washer acertain distance off, then along another 
wire on the near side and over through athird washer, and so on.” 
The several poles of the solenoid are arranged to have, say, two 
norths and two souths alternately round the ring. At certain 
intervals a wire is taken from the projecting pieces to aset of com- 
mutators at the centre, and the current flows from two brushes 
into, say, four sections, and four south and four north poles are 


| formed, i.e., two intense north poles and- two intense south. A 


rotating frame carries the brushes and four pole pieces of the 
magnets, which pole pieces pass inside the washers, or the frame 
may be fixed and the ring rotate. In order to regulate the current 
in w circuit, an apparatus for rapidly making and breaking the 
current is placed in the commencement of the circuit. The 
current is then passed through a solenoid or electro-magnet, and, 
according to the position of the core, which may be self-regulating, 
more or less of the energy is absorbed. In an apparatus for 
making and breaking circuits, two spring plates in direct metallic 
connexion are fitted in opposite parts of an insulated disc which is 
free toturn between two other insulating discs, in each of which 
is a metallic piece, which both bear upon tha plates or upon the 
insulated block, according toits position. (July 21, 1882). 


3467. Acoustic and Stentorophonic ents: 
F. Wirth, Frankfort-on-the-Main (4. Kettiy, Saar- 
briicken, Germany). [6d. 1 Fig.J—Two truncated paraboloids 
are fastened together in such a manner that their foci coincide, 
and their axes form one straight line. (July 21, 1882). 


3468. Fasteners for Boots, Gloves, &c.: J. N. 
Aronson, London. [(6d. 40 Figs.|—The fastener is formed 
with an arm adapted to swivel about a stud or axis perpendicular 
to the surface of its base, the free part of the arm being prevented 
from rising by the stud or axis. In Fig. 2, cis the base having 


Ug. 2. Fig. 1. 
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holes for its attachment to the garment, b the perpendicular stud 
or axis, a the arm, and e¢ an elastic locking device. In Fig. 1 the 
arm ais formed with a boss, and is connected to the base by a 
rivet or screw, and the locking is effected by a recess in the base. 
(July 21, 1882), 

3469.* Saddle-Bar: M. Macleod, Teignmouth. [2d.) 
By means of asplit spring depending link the stirrup leather is 
freed from the horizontal bar, and the rider released. (July 21, 
1882). 

3473.* Generating, U , and Regulating 
Electric Currents for Lighting, : A. Reckenzaun, 
Leytonstone, Essex. (2d.)—The field magnets of a machine 
are composed of cast-iron tubular pieces with wrought-iron cores. 
The tubular parts are arranged radially to the axis, and have polar 
extensions which enclose a cylindrical central space. One or more 
of the magnet coils can be introduced in the circuit by a shunt 
arrangement. The armature is constructed of iron rings, each 
formed of a number of thin sheet-iron washers, which have as 
many projecting parts as there are bobbins. Each ring is sup- 





| ported by a non-magnetic disc provided with projections of greater 
| depth than the armature coil. 


An arc lamp is regulated by the 
action of an elastic fluid, such as air contained in a vessel arranged 
to rise and fall in a second vessel containing a liquid, and which 
air vessel is provided with an inlet and an outlet valve, which are 
regulated by an electro-magnet, and which carries the upper 
carbon-holder. In a switch a series of gradually increasing resist- 
ances are arranged between the metal contact pieces and level 
(July 21, 1882). 








3475." Break Gear for Railway Wagons: J. M. 
Haime, Cardiff. (2d.)—The hanger is made of flat bar iron, 
and twisted at right angles at the top for convenience of attach- 
ment. (July 21, 1882). 


3476. Chambers and Receptacles for Electrical 
Apparatus: W. A. Barlow, London. (L. Encausse, 
Paris). (2d.}—Electrical apparatus receptacles and tanks employed 
in the deposition of metals are lined with mixed compressed 
carbon. (July 21, 1882). 


3480, Unhairing Hides or Skins: J. H. Johnson, 
London. (B. Etcheverry, Paris). (2d.)—The hides are placed 
in water, heated to 80 deg. Centigrade, taken out, and the hair 
removed by a suitable tool. (July 21, 1882). “ 

3482.* Locks: J. H. Black, London. (2d.)—The lock 
mechanism is placed in the knob. (July 21, 1882), 


3483, Manufacture of Aerated Beverage: J. and 
R. J. Alabaster, and J. E. Simms, London. [2d.)|— 
Lemon juice or extract, lime juice, and sugar are mixed, to which 
is added salicylic acid, the whole being bottled in the usual 
manner. (July 21, 1882). 


3485. Telegraphing to and from a Railway Train 
in Motion: W. B. Healey, London. (W. L. Hunt, New 
York, U.S.A.) [6d. 4 Figs).—The line wire is connected with 
a series of rollers fixed between the rails, whilst the car containing 
the telegraph instruments is provided with two shoes (placed 
under the front and rear parts of the car) for depressing the rollers, 
which thereby disconnects the line, and completes the circuit 
through the instrument in the car. (July 22, 1882). 


3487. Apparatus for Maintaining a Constant 
Draught in Chimneys, &c.: E. Edwards, London. 
(A. Marques, Bordeaux). (6d. 3 Figs.)—An internal pipe is 
provided having a conical base ; a number of smaller conical pipes 
are arranged round the base and communicating with the interior 
of the chimney top. (July 22, 1882). 


3488.* Couplings for Hose, &c.: J. H. Heathman, 
London. (2d.|—Each coupling end is provided with a ring 
having lugs, claws, grooves, and tapered portions, so formed that 
two similar rings may be interlocked with each other without the 
ry either screw threads, springs, hinges, or bolts. (July 22, 

882). 


3493." Rendering Textile Fabrics Waterproof for 
Coverings, Sheetings, &c.: C. Court, Rotherhithe, 
Surrey. (2d.]—The fabrics are covered with a mixture of about 
half a pound each of india-rubber and gutta percha, thoroughly 
dissolved in half a gallon each of camphine and white naphtha, 
and for some purposes, such as covering portmanteaus, about four 
ounces of chloride of lime is added to every pound of the above 
composition. (July 22, 1882). 

3496. System of Suspension for Carriages, Wagons, 
&c.: E, M. Desprez, Paris. |6d. 2 Fiys,)—Instead of the 
ordinary laminated springs, spiral springs are used, with com- 
pensating springs to diminish the rebound experienced after pass- 
ing an obstacle. (July 22, 1882.) 


3497. Treatment of Sewage and other Refuse 
Animal Matter, &c.: T. H. Copley, Dunstable. [4id.)— 
Precipitation and purification is promoted by the employment of 
reagents consisting of mixtures of soluble chlorides, such as chloride 
of aluminium, calcium, iron, and magnesium, either by themselves 
or with carbonaceous matter. (July 22, 1882). 


3501. Wool Carding Engines: E. G. Brewer, Lon- 
don. (C. hiudiger, Forst Lusatia, Germany). (6d. 1 Fig.J— 
Consists of two or more immediately contiguous carding cylinders, 
each of which is separately provided with two or more workers, 
and with corresponding strippers, all arranged in such a manner, 
that, by the different surface speeds, the first carding cylinder gives 
off the material directly to the next carding cylinder or cylinders, 
&c., and soon. (July 22, 1882). 

3503.* Hammocks: R. H. Holman and W. Carlton, 
Grantham. (2d.)|—The hammock is so constructed that the 
sides collapse and wholly or partially envelop the legs and feet 
of the occupant. (July 22, 1882). 


3504.* Machine for Generating Electricity: A. 
D’Oreli, Greenwich. (2d.]|—An armature plate, pierced with 
holes corresponding to two series of fixed bobbins composed of 
magnets wound with copper wire, is carried upon a shaft, and also 
carries upon its faces soft iron poles and is free to revolve between 
the two sets of magnets, The wires of the bobbins or magnets of 
the pole-pieces are carried through the armature shaft, which is 
hollow, to the commutator. The driving power is derived from a 
weight suspended from a drum ofa large driving wheel. (July 24, 
1882). 

3514.* Couplings for Pipes: M. H. Simpson, Lan- 
caster. (2d.]—Thecoupling is provided with valves so arranged 
that the act of coupling up the pipes opens a cock or valve, 
whilst the act of uncoupling them closes the cock or valve, 
(July 25, 1882). 

3515.* Distributing and Diftusing Powerful 
Lights: A. P. Trotter, Cambridge. (2d.]—The general 
shape of the lamp is that of an inverted cone, the surface of which 
is circularly grooved so as to present a series of steps which dis- 
tribute the light uniformly by refraction. The stepping may be 
formed interiorly or on both surfaces. A reflector is provided 
above the cone and a glass cylinder having its surface circularly 
grooved may be placed between the reflector and the base of the 
cone. The cone form may be varied and the lamp be spherical or 
elliptical. The steps may each be broken up into a number of 
segments. Distributing steps may be formed on the exterior and 
diffusing fluting on the interior of the glass or conversely. A 
second application which covers this provisional was applied for 
by the inventor on January 15, 1883, (July 25, 1882). 


3518.* Spring Slides for Securing Paper in Machine 

ting : M. Millington, Nottingham, and R, Burton, 
London, (2d.)|—Thelay-to consists ‘‘ of a grooved metal block 
with two brass plate springs opposite to one another, or with one 
steel clip spring holding down into the groove a diding arm carry- 
ing beneath the projecting end thereof a circular lay-to block.” A 
clip beneath the grooved block fastens the lay-to on to the platen 
iron, so that it may be moved alongit. (July 25, 1882). 


3521. Attaching Handles to Vessels of Glass, &c. : 
H. J. London. (A. Czepelka and E, Fritsch, 
Vienna.) (2d.])—The handles are secured by means of wires, 


rings, or hoops which pass around the vessel. (July 25, 1882). 

3522. Producing Metallic Wolfram or Carburates 
of Wolfram: C. J. L. Leffler, Sheffield. (2d.)—Wolfram 
ore or oxides, or salts of wolfram and charcoal, or other carbona- 
ceous matter, are heated ina furnace which is so constructed as 
to prevent ingress of air or oxidising gases into the chamber con- 
taining the mixture during the process of heating the same. 
(July 25, 1882), 

3524, Packing for Piston Rods, &c.; W.R. Lake, 
London, (£. Degrave, Paris). (2d.)—The core of the packing, 
which consists of a lubricating composition, is covered with an 
envelope of asbestos. (July 25, 1882). 
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3525.* Penholders: J. A. Pickering, London. [2d.]— 
A tongue is fitted to the upper side of the penholder, and made 
to slide over the pen and regulate the opening of the nibs. (July 
25, 1882). 

3529. Fire Escapes: F. Hoe, Burton-on-Trent. 
[2d.]—A number of tubes, arranged telescopically, are constructed 
So as to be forced out by water pressure either from street mains 
or by means of a hand pump. (July 25, 1882). 


3530.* Self-Binders for Pa: &c.: C. Q. Basevi, 
London. (2d.]—A portfolio with flexible back is provided with 
needles and cords for securing the papers, pamphlets, &c, (July 
25, 1882). 

3531.* Communicating in RailwayTrains: F. Hoe, 
Burton-on-Trent. (2d.]—The passenger writes the communi- 
cation on a piece of paper and puts it into a tube running the 
whole lexgth of the train, and having a bell-mouth at the front 
end to gather wind to force the paper through and intoa receptacle 
in the guard’s van. (July 25, 1882). 


3535." Sewing Needles: J. Hewitson and W. J. 
Napier, Liverpool, [2d.]—The eye of the needle is made long, 
and an oblique slit is cut on one side through which the thread is 
passed. (July 25, 1882). 

3543. Wheels for Grinding, Glazing, and Polishing : 
J. Robinson, Manchester. [2d.)—The wheel centre, of iron 
or other material, is first covered with a composition of india- 
rubber, lime, and sulphur, and then with a composition of india- 
= r, litharge, and sulphur, and finally with emery, (July 26, 

8382). 

3544. Electric Regulator and Meter: W. Laing, 
Paris. {€d. 1 Fig.]—An electro-magnet A attracts the ‘armature 
F and establishes an electrical connexion between the contact 
pieces CCl. A current then passes by the pieces CC! to the 
apparatus to be regulated. The resistance of the armature F to 

















the attraction of the electro-magnets is regulated by the spring 
Rand screw B. Several applications of this are described ; in 
applying it to an arc lamp regulated by a shunt circuit, the two 
terminals Pl P2 are connected to the main leads, and the third 
by a supplementary wire to the end of the shunt wire of the con- 
trolling mechanism. It is somewhat difficult to understand what 
is the inventor’s exact meaning from the description. (July 26, 
1882). 

3551. Pumps for Rarefying and Compressing Air: 
&ec.: W. R. Lake, London. (4. Burekhurit aneP.T. 
Weiss, Basle, Switzerland). [6d. 6 Figa.)}—The spaces on each 
side of the piston are connected immediately after the piston has 
completed its stroke, and after the valves in the inlet and outlet 
passages have been closed. (July 26, 1882). 


3558. Velocipedes: J. S, Orton, Birmingham. 
|4d.]—The seat is attached to the fork in sucha manner that it 
is always in line with the track of the driving wheel, alsoa parallel 
motion arrangement is provided to enable a person with short 
legs to ride a bicycle with a large driving wheel. (July 27, 1882). 

3560. Liquid Meters: H. J. Haddan, London. 
(T, L. Calkins, Newark. U.S.A.) [2d.]—Consists in making 
them with twosets of valves which are thrown in opposite direc- 
tions by aspring actuated lever. (July 27, 1882). 

3561," Apparatus for Drawing the Tines of Forks: 
J.Imray, London. (P. E. Bird and H. Winterbothom, Phila- 
delphia, U.S.A). (2d.]—The die through which the tines of the fork 
are drawn is divided lengthwise, the two parts being made to slide 
in opposite directions while the metal is drawn through them, 
the hole in the die diminishing, and thus giving the tine the 
desired taper. (July 27, 1882). 


3616. Galvanic Batteries: J. R. Rogers, London. 
[4d.]—Radiating plates of copper united at their centre are placed 
ina porous cell, and a mixture of oxide of copper, plumbago, 
graphite, or black-lead and per-oxide of manganese is inserted 
between the plates. The porous cell is surrounded by a cylinder 
of zinc, and immersed in an exciting liquid with or without the 
addition of sulphide of mercury. Or a copper cylinder may be 
placed outside the porous potand the “‘ mixture” inserted between 
them, the zinc being placed in the porous pot, or each side of the 
copper plate may be covered by a compressed plate of ‘the 
mixture” which touches it only at the top and bottom, and 
the zinc plate is placed as close as possible (without touching) to 
the compressed plate. Acetic acid may be added to the cell contain- 
ing the zincelement. (July 31, 1882). 


3642. Apparatus for Sculling Boats: T. J. Edwards, 
London. (6d. 10 Figs.]..The end of each scull is attached to 
a stanchion by means of a swivel rowlock ; by this arrangement 
the sculler faces the bow of a boat. (August 1, 1882). 


365i. Product for Preventing Incrustation in 
Steam Bollers: W. E. Gedge, London. (J. Boissié, 
Paris). [2d.j—About 80 per cent. by weight of crushed potato 
is mixed with 20 per cent. by weight of muriatic acid, the desired 
consistency being obtained by the addition of common flour. 
(August 1, 1882). 


3673, Manufacture of Wrought Iron Steel Rods: 
E. Deeley, Wallsall. [4d.)—The rods are first reduced 
and coiled on a drum rotating upon a vertical axis in the 
furnace. The end of a coil when sufficiently heated is inserted 
between the rolls near the furnace and drawn off the drum. 
(August 2, 1882). 


3697. Machines for Cleaning Intestines: E. de 
Pass, London. (S. Oppenheimer, New York, U.S.A.) 6d. 
4 Figs.J—The entrails are drawn over a cylinder, and between 
elastic rollers, and subjected to the action of rotating scrapers. 
(August 9, 1882). 

3724. Manufacture of Sulpho-Acids and Colouring 
Matters therefrom: F. Wirth, Frankfort. (The Farb- 
Sabrick vormals Bronner, Frankfort-on-the-Main).  [4d.]—The 
naphtholsulphoacids are converted into the corresponding naphthy- 
lamine-sulphoacids by the action of ammonia, (August 4, 1882). 


4986. Manufacture of Iron in Blast Furnaces: C. 
Cochrane, Stourbridge. [4d.]—Lime is used in place of 
limestone to prevent the evolution of carbonic acid gas, and the 
furnace is constructed of large size, while the ore is reduced to 
song a before being used for charging the furnace. (October 

, 1882). 


5320. Reeling of Silk, Cotton, or other Thread: 





W.R. Lake, London. (/. M. Grant, Hartford, Conn., U.S.A.) 
{4d. 2 Fiys.}—The thread is wound diagonally from side to side 
of the reel, forming, when complete, a band which is laced at one 
or more points to prevent the skeins becoming entangled during 
the process of drying. (November 7, 1882). 

5407. Filters: J. Wetter, London. (J/. Grant, Boston, 
U.S.A.) [4d. 5 Figs.]—Consists of a spherical shell or ball con- 
taining some filtering material and a case therefor, combined with 
a washer of flexible materiai adapted to fit upon the outside of the 
said shell, By turning the shel onits axis, the material may be 
washed. (November 13, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE, 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





NOTES FROM THE SOUTH-WEST. 

Dock Matters at Bristol.—The half-yearly meeting of 
the Bristol Port and Channel Dock Company was held on 
Wednesday at Bristol, under the presidency of Mr. C. 
Nash. The report presented recorded a small decrease in 
the tonnage for the half-year, as compared with that for 
the corresponding period of 1881. The decrease was 
stated to be entirely attributable to the continued stagna- 
tion of the American trade, which had led to the tem- 
porary removal to other stations of some of the steamers 
of the Great Western line, and toa diminution in the 
arrivals of steamers belongingto the Anchor and other 
lines. The imports of grain alone from the United States 
and Canada had fallen off to the extent off 32} per cent., 
but, on the other hand, there had been an increase of 53? 
per cent. in the imports of grain from the Black Sea, 
and in spite of the decrease in tonnage, there was an in- 
crease in the net revenue of 545/. The present prospects 
of agriculture in the country and the probable scarcity 
and dearness of meat, coupled with the large stocks of 
grain held and the fall in the price of cattle on the other 
sideof the Atlantic pointed to the conclusion that the pre- 
sent year must see a considerable revival of American 
imports. Another Bill has.been brought forward by the 
promoters of the Port and Docks Commission Bill of last 
session, and as it did not this year seek compulsory 
powers over the company’s property, but merely to pro- 
vide the machinery for an amalgamation of the dock in- 
terests of the port, the directors do not propose to offer 
any opposition to its passage through Parliament. 


Coedcae Colliery.—The proprietors of the Coedcae No. 3 
(house coal) Colliery, Rhondda Valley, have discovered 
a bed of No. 3-coal, 3 ft. 3 in. in thickness, of which they 
have secured a larger “taking” than that which they 
have been working, so that the yield is likely to last an 
additional twenty years. The new taking lies in the 
direction of the Glyn, Caecurlais, and Bwichgwyn, and 
comprises a large bed supposed to be surrounded by 
*‘ faults.” After getting through 42 yards of “‘ fault” the 
Coedcae Company succeeded in piercing the seam, and 
found it to be fully equal to their anticipations. There 
are at present about 250 workmen employed at Coedcae 
No. 3, with an output of 300 tons to 350 tons per day, and 
the output is likely to be soon increased to 450 tons, or 
500 tons per day. 

Gas at Bristol.—The directors of the Bristol United 
Gaslight Company report that the use of gas for working 
and heating purposes is being steadily extended since an 
exhibition of gas appliances was held in the Drill Hall. 
The sanitary authority are increasing the number of an 
improved description of public lamps, which give general 
satisfaction. The directors have made this year a reduc- 
tion of 2d. per 1000 cubic feet in the price of the gas sup- 
plied by the company. 

Newport.—The coal trade remains active. In the iron 
trade prospects do not appear so healthy. A weak tone 
is generally apparent, and although fair quantities are 
being turned out at the works, the pecuniary results are 
not encouraging. Last week’s clearances comprised 
52,076 tons of coal, 500 tons of tin plates, and 800 tons of 
coke. The imports embraced 9024 tons of iron ore from 
Biibao, and 3515 tons from other places. 


Briton Ferry Iron Works.—Mr. G. H. Davey, Wood- 
side House, the manager of the Briton Ferry Iron Works, 
has been successful in purchasing the whole of the stocks, 
&c., of the works. One of the blast furnaces will be put 
to blast at once, and the other portion of the works will 
be gradually started. 


Wages in the Forest of Dean.—On Friday Messrs. Craw- 
shay Brothers withdrew the horses from their Dean 
Forest iron mines, the men declining to accept a proposed 
reduction of wages. 


Newport and Alexandra Dock Companics.—On Wednes- 
day a meeting of the shareholders of the Newport Dock 
Cempany was held at the company’s offices to consider 
the provisions of a Bill before Parliament for constructing 
a new entrance lock, and also an agreement to dispose of 
the company’s property to the Alexandra Dock Company. 
The Bill was approved by the meeting. —™ 


Discovery of Coal.—During the latter part of last week 
the workmen engaged at a colliery, which is being opened 
and developed by Messrs. Griffiths and Co., near the Old 
Waterloo Colliery, in the vicinity of Rhiw Lyr Dafydd, 
above the Rock, struck upon the Mynyddisiwyn seam of 
coal, for which they had been searching for some time. 
The portion struck appears to be of excellent quality. 


RAILS FOR THE FRENCH State Lines.—The administra- 
tion of the I’rench State railways recently let an important 
contract for rails. The amount of the contract was 
1,712,0007. Sleepers were also contracted for to the value of 
684,000/. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Cocker Brothers, Limited.—The annual report of the 
directors of this company states that, after providing for 
depreciation of plant and doubtful book debts, and 
after writing off the balance of preliminary expenses 
(1647. 7s. 4d.), the net profit for the year is 776/. 3s. 7d. 
This will reduce the balance to debit of profit and loss 
account to 879/. 16s. 9d. 


The Hull Corporation and the New Railway Bridges.— 
At a meeting of the Works Committee of the Hull Cor- 
poration, held at the town-hall, the town clerk reported 
that in pursuance of this committee’s instructions of the 
19th ult., he had made an application by memorial to 
the Board of Trade requesting that Board to send 
down an inspector to inspect the district now passed 
through by the Hull, Barnsley, and West Riding Junction 
Railway, and to report upon the omission of the bridges 
not constructed as shown upon the deposited’ plans of 
railway No. 5, in the Cottingham Local Board district, 
and to suggest that such alterations and additions to, and 
extra bridges as may be considered by the Board of Trade 
necessary, and also as to the alteration of the levels of 
the line, which will be of serious consequence to the 
Corporation when the district through which the line 
“wipes becomes built up. In answer to this {memorial 
ne received a letter acknowledging receipt, and_ stating 
that ‘The erection of bridges for roads crossed by 
the Barnsley Railway authorised by their special Act, 
as well as the extent to which the railway shown 
upon the deposited plan and section may be varied, 
is regulated by the provisions of the Railway Clauses Con- 
solidation Act of 1845, and that the Board of Trade have 
no jurisdiction except in cases where the railway company 
apply to them for a certificate under Sections 12 and 13 of 
that Act for such alterations as are therein specified, and 
that no application had been made to the Board of Trade 
with regard thereto, and, further, that as regarded the 
matters referred to in the memorial, it appeared to the 
Board of Trade that the Act of 1845, above referred to, 
was incorporated in the special Act of the company con- 
ferring upon the Corporation and their officers al! neces- 
sary powers to require that the railway shall be constructed 
in accordance with the deposited plans, and as sanctioned 
by special Act.” The chairman said they could not do 
anything further. 

Coal Dust and Colliery Explosions. —At the annual 
meeting on Saturday of the Manchester Gas Engineers’ 
Association, a paper of considerable interest on the con- 
nexion between coal dust and explosions in coal mines 
was read by Mr. C. E. Jones, of Chesterfield, who gave 
an account of some experiments in the matter made by 
himself and others, and urged that the use of gunpowder 
in coal-pits should be abolished by Act of Parliament. 


The Visit of the Gas Institute to Shefield.—In accordance 
with a resolution passed at a meeting held in the Cutlers’ 
Hall last month, the Mayor of Sheffield convened a public 
meeting of the inhabitants of Sheffield and district for the 
purpose of appointing a committee to make the necessary 
arrangements on the occasion of the annual meeting of 
the Gas Institute at Sheffield in June next. The meet- 
ing was held in the Council Chamber, Sheffield, yesterday 
afternoon, the mayor presiding. There was rather an 
animated discussion, but it was understood that the 
members of the Gas Institute would visit the town and 
required no favours from any one. 


Goole, Epworth, and Owston Railway.—At a meeting at 
Crowle on Friday, Mr. Watson, chairman of the Local 
Board, presiding, resolutions were passed in favour of the 
scheme. Petitions from all parts of the district are being 
forwarded to the Standing Orders Committee praying 
that the committee will dispense with that portion of the 
orders not complied with, and enable the Bill to be heard 
on its merits. 


Hull and Lincoln Railway.—The Right Honourable 
the Earl of Yarborough, of Brocklesby Park, Lincoln- 
shire, has joined the board of directors of the proposed 
Hull and Lincoln Railway, and will give to the project 
his utmost support. The Board is now composed as 
follows: Lieutenant-Colonel Gerard [Smith, J.P.; the 
Right Honourable Lord Monson; the Right Honourable 
Viscount Pollington; Sir John Dugdale Astley, Bart. ; 
Mr. Henry Briggs, J.P. ; Mr. George Hodge ; Mr. Henry 
Hodge; Dr. King, J.P.; Mr. Alderman Willows ; and 
the Earl of Yarborough. At a special meeting of the Lin- 
coln Town Council held on Thursday night, it was resolved 
to present a petition — the Hull and Lincoln Rail- 
way Bill now before Parliament, as far as it gives the 
company powers to increase the traffic over the level 
crossings in the city. The Hull and Barnsley and West 
Riding Junction Railway and Dock Company, the 
Ancholme Drainage and Navigation Commissioners, and 
the owners of the South Field Estate, have also given 
notice of their intention to oppose the passage of the Hull 
and Lincoln Railway Bill through Parliament. 


Tue Late Mr. Grorce Wytues.—The death is an- 
nounced, on the 3rd inst., of Mr. George Wythes, of 
Bickley Hall, Kent, and of Copthall, Essex. Mr. Wythes, 
who was born in June, 1811, and who was consequently in 
his seventy-second year at the time of his death, was 
engaged in railway works with the late Mr. Brassey and 
other leading contractors, amongst whom he held a high 
position. One of his successful undertakings was the con- 
struction of a portion of the Great Indian Peninsular. 
Railway. Bickley, one of the most healthful of all the 
rural retreats round London, owes its existence in its 
present form to Mr. Wythes. He built the splendid 
parish church of Bickley and the adjoining parsonage in 
the park entirely at his own expense, at a cost of upwards 


of 20,0007. 
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PHOTOMETRY—No. VI. 
Luminous STANDARDS. 

Tur selection of a suitable luminous unit, has 
for many years occupied the attention of those 
physicists and engineers occupied with problems of 
lighting. On account of its importance this ques- 
tion was naturally brought before the Congress 
of Electricians for consideration and discussion ; 
unfortunately, however, no satisfactory area 
was arrived at, and for want of something better 
was’ necessary to stop at the least objectionable of 
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variations occur which often affect the eaten 
values to a considerable extent. A French engineer, 
M. Girout, who recommended as a standard, a gas 
jet with a pressure regulator, of which we shall 
speak presently, has published in the Paris Journal 
of Gas Lighting, a résumé of very careful experiments 
which he carried out on the variations in inten- 
sity of photometric candles. These experiments are 
summarised very clearly in a series of graphic tables 
some of which we reproduce in Figs. 40 to 43; 
in each of them the vertical lines represent the 
successive positions occupied by the movable screen 
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to recommend it provisionally, with the object of 
obtaining results sutticiently uniform to render them 
comparable. As we have already said at the com- 
mencement of these articles, an International Com- 
mission ought to be formed to undertake the 
problem and determine the rules which should be 
definitely adopted in photometric investigations. 
The determination of a luminous standard will 
certainly be one of the most delicate parts of 
its programme, because the qualities that should 
be combined in the standard are so numerous, 
that it would appear almost impossible to realise 
them simultaneously. 

First of all let us consider the particular case of 
electric lighting from which intensities of the most 
varied character are obtained—from incandescence 
lamps, each of a fraction of a candle, to the great 
Brush are light of many thousand candles, such as 
was exhibited at the Crystal Palace in December, 
1881. Can so wide a range of intensities be referred 
for measurement to one standard unit, or will it be 
possible to find several units, «absolutely multiples 
of each other, and applicable to the various electric 
lamps? Such a standard by no means exists at 
present, and we are now obliged to resort to several 
units more or less variable, of very uncertain ratios, 
and the permanent nature of which can be ac quired 
only under numerous conditions. Moreover, the 


least objectionable of them all is too feeble to 








which will more nearly approximate to the unit, 


as the ratio s is smaller. Messrs. Ayrton and 
( 
Perry a recently suggested a correction of 
this error, by placing, as we have already said, 
before the source of intense light, a diverging lens, 
spreading and reducing the light per unit surface 
ina known ratio. This is one of the numerous 
propositions on which the International Commission 
will have to decide. The inability of the Congress 
of 1881 to deal with this subject is evidence of the 
difficulties that the problem presents. They will be 
made more evident from the analysis which we shall 
now make of the various units employed. 
The chief of these units are ‘‘ candles” 
types, oil lamps, and gas burners. 
Candles.—These form the first units of light em- 
ployed in photometry. In France they have been 
Tonenelad by the Carcel lamp, and are only used 
exceptionally under the name of Bougie de l Etoile 
for measurements of very low intensities. In Eng- 
land and Germany the candle is, on the other h and, 
very largely used. In this country they are made 
of spermaceti, while in Germany, paraffin is em- 
ployed. ‘This difference in types naturally produces 
great confusion in making comparisons, because the 
three candles are not of equal intensity. Moreover, 
in each type the candles have not always the same 
power, and during the combustion of a candle, 
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lights to be compared at the moment when the spot 


disappeared. The ordinates give the series of 
observations made from minute to minute, the time 
being reckoned by a seconds’ registering chrono- 
meter. The candles were weighed to within 1.54 
grains, and moulded just before each experiment in 
such a way as to leave a length of one centimetre at 
the carbonised part of the wick. Fig. 40 gives acom- 
parison between two spermaceti candles, weighing 
73.35 grammes, and 73.40 grammes, and absolutely 
identical in appearance. It would be supposed, 
a pricri, that they would yield an equal light, Lut 
from the diagram it will be seen that candle B 
burnt with more intensity than candle A. The 
mean ratio of the intensities was B=1.113 A, with 
variations comprised between B=0.973 A and 
B=1.3 A. In the course of the experiment the 
candle B lost 7.824 grammes and candle A lost 
7.534 grammes. The experiments, Figs. 41 and 42, 
show the candles A and Bcompared with a standard 
gas jet, used from a burner with a single hole in 
diameter equal in intensity to .1 of the normal 
carcel, and having a flame 2.65 in. in height. In 
the first case the mean intensity was .C875 carcel, 
with a maximum variation of 55 per cent. from the 
lowest intensity. Inthe second it was .C87 carcel, 
with a variation of 34 per cent. from the minimum 

value. The experiment corresponding to curve, 
Fig. 43, results from a cclmpalison of. the Girout 
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standard, with a paraffin candle of which the succes- 
sive lengths of flame were measured. The intensities 
were subjected practically to the same variations as 
the lengths of the flame. It ranged up to 62 
per cent. above the lowest value, with an average 
corresponding to .1041, or about one-tenth of a 
carcel. 

The variations shown by these experiments are 
easily explained if we attend to the numerous con- 
ditions which an invariable intensity requires— 
homogeneousness of the fatty body forming the 
candle, absolutely equal distribution around the 
wick, uniformity in structure of wicks, a constant 
rate of combustion, the absence of all currents of 
air. If we consider the mode of making each type 
of candle, it will be seen that the materials of 
which they are composed are never absolutely 
homogeneous, either on account of differences in 
chemical composition, or because of irregular 
mechanical distribution. Practically stearine candles 
contain very variable proportions of wax and 
parafiin. Spermaceti candles are mixed with 
about 3 per cent. of wax and paraffin, and the latter 
material in its turn hasa very variable composition ; 
its melting point ranges from 113 deg. C. to 140 
deg. according to its mode of manufacture, and the 
nature of the raw material from which it was ex- 
tracted. Stearine and wax are also sometimes 
mixed with the paraftin. Each of the bodies com- 
posing the three types of candles is thus a com- 
pound of very variable composition ; besides this the 
process of moulding presents great difficulties. In 
cooling, fatty bodies, especially parattin, contract 
and form cavities around the wick, or flake and 
develope a tendency to crystallisation, which ren- 
ders the mass quite heterogeneous. It is not neces- 
sary to insist further on the causes of variations in 
intensity and duration arising from differences in 
the material of which the candles are composed. 
The wicks of the candles are generally formed of from 
60 to 80 woven strands of cotton, and treated with 
substances to facilitate combustion, such as nitrate 
of potash, and with materials such as boric acid, 
borax, phosphate of ammonia, &c., which form 
heavy cinders coming away from the end of the 
wick. These materials are dissolved in a great 
excess of water, which prevents the wick from burn- 
ing down to the level of the body of the candle. It 
will be seen at once that the structure of the wick, its 
length, the form it assumes at different periods of 
combustion, and its more or less eccentric position, 
exercise a great influence on the intensity of the 
light. The slightest current of air that causes the 
flame to flicker, will still further affect the varia- 
tions due to unequal combustion and to changes in 
length of the wick. 

For all these reasons, then, it is impossible to 
trust absolutely to the results obtained by the com- 
parison of luminous sources with candles. We 
have seen that according to the experiments of M. 
Girout, the variations sometimes exceed 50 per cent. 
of the minimum value, so that an electric light 
measured by means of a candle standard, might 
vary in nominal value between 1000 and 1500 candles. 
Under these conditions photometric measurement 
offers no guarantee of accuracy. 

To summarise this part of the question, the mean 
values adopted for the intensities of various types of 
candles are as follows: The French stearine candle 
(called L’Etoile) weighs five to the pound, and 
burns at the rate of 7.60 grammes per hour. Accord- 
ing to Péclet, this standard has a value of about 
one-seventh of a normal carcel, and according to 
Becyuerel from one-eighth to one-ninth. These 
differences may be taken as due to variations in the 
length of the wick, which if not trimmed may lose 
12 per cent. of its lighting power. It is recom- 
mended that the wicks should be kept at a constant 
length of one centimetre. We have seen above 
that the luminous value of the spermaceti candle is 
.087 carcel, and that of the paraffin candle .1 
carcel. It is almost unnecessary to point out that 
these values are always uncertain. 

The Carcel Oil Lamp.—The Carcel lamp has this 
advantage over candles, in that it provides a more 
constant unit and one of a higher absolute value. 
The principle of its construction is a modification 
of that devised by Aimé Argand in 1789; previous 
to that date little or nothing had been done in 
improving the arrangement of lamps. Argand sub- 
stituted for the flat wicks then in use, annular 
wicks, with a central current of air, burning the oil 
more completely on account of the increase in sur- 
face of the wick in contact with the air. By this 
means he suppressed the smoke and consequent 





waste produced from other wicks and arising from 
the insufliciency of air in the centre of the flame. The 
central draught that Argand at first tried to produce 
by a small metal chimney placed at a certain height 
above the flame, was soon replaced by a cylindrical 
glass chimney, by means of which the height of the 
flame and therefore its intensity could be increased, 
while absolute steadiness was secured. The form 
of the chimney was modified a short time after by 
Lange, who conceived the idea of contracting the 
glass at the point nearest the flame in such a way 
as to break up the current of air, and to direct it on 
to the flame, in order to produce more complete 
combustion. The lamp devised by Carcel in 1800 
added to the arrangement of Argand a regular feed- 
ing of the wick. In this lamp the oil reservoir is 
placed in the base, and the oil is raised up to the 
end of the wick by means of a small pump, actuated 
by clockwork. The improvements afterwards made 
by Perrot brought into a practical form these lamps, 
excellent in principle, but somewhat complicated. 
Perrot’s modification consisted in replacing the 
pump by a simple leather membrane. This device 
incorporated in the so-called moderator lamps 
largely reduced the cost of the lamps, which the 
complicated mechanism of Carcel rendered very 
expensive. The moderator was devised by Fran- 
chot, who substituted for the clockwork a spring, 
the gradual unwinding of which forced up the 
oil by means of a piston placed above it ; the fall of 
the piston caused the oil to rise by a tube up to the 
level of the wick. The piston is formed of two discs 
of thin iron plate, with a leather washer fastened 
between them, that allows the oil poured into the 
lamp to descend into the lower reservoir, and after- 
wards forces it up a tube that the piston carries 
with it in its movement. This tube, which is very 
sinall, fits into a larger one attached to the burner, 
and which carries at its centre a rod which enters 
the tube bringing up the oil, the penetration of 
the rod varying with the position of the piston. 
It is this part of the apparatus which gives the 
name of moderator to thelamp. The force of the 
spring is so adjusted that the amount of oil sup- 
plied to the burner remains almost constant, what- 
ever the position of the piston. 

This brief description is necessary as an intro- 
duction to a study of the value of oil lamps as 
photometric standards. First employed for this 
purpose by Arago and Fresnel, they were after- 
wards adapted by MM. Dumas and Regnault for 
the photometric experiments carried out to regulate 
the illuminating power of the gas supplied to the 
city of Paris. 

The intensity of the Carcel lamp depends on 
various elements, the principal of which are the 
composition of the oil, the nature and the length 
of the wick, the position of the contraction in the 
chimney above the flame, &. These elements 
have been studied by MM. Paul Andouin and 
Paul Bérard, in a paper published in the Annales de 
Physique et de Chimie (1882, vol. lxv., Third Series, 
page 423). Their mode of experimenting consisted 
in successively varying oue of the elements, keeping 
the others constant, in order to ascertain to what 
degree these variations influenced the intensity and 
expenditure in oil of the Carcel lamp. The latter 
being placed on a balance at a distance of one metre 
from the photometer, a ring gas jet with twenty 
holes was placed at an equal distance. The con- 
sumption of gas could be regulated so as to make 
the intensity of the flame exactly equal to that of 
the lamp. A gas counter recorded the gas used. 
The lighting power of the Carcel was reduced by a 
simple proportion to an expenditure of 42 grammes 
per hour. The consumption of gis increased with 
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an increase in the intensity of the lamp. When 
this had reached a maximum the gas jet, regulated 





in such a way as to give an equal light, consumed 
a maximum amount of gas. A first series of ex- 
periments had for their object to investigate how 
the consumption varies with the height of the wick, 
the height of the bend in the chimney remaining 
constant, and 7 millimetres above the top of the 
wick. The first of the subjoined Tables gives the 
results obtained, 

The second series of experiments relates to varia- 
tions in consumption according to the position of 
the bend in the chimney, the wick being kept at a 
fixed height of 7 millimetres : 


Medium Wick. 


Small Wick. Large Wick. 
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From the foregoing Tables the following deduce- 
tions may be made. 1. By increasing the height of 
the wick, the consumption of oil and the intensity 
of light increases up to 10 millimetres, and then 
diminishes. 2. The more the bend in the chimney 
is raised, the more the consumption of il is in- 
creased, but at a certain moment the consumption 
continuing to increase, the intensity diminishes, 
There is therefore a height of the neck of the 
chimney corresponding to a maximum intensity. 
3. The average wick corresponds, with equal con- 
sumption, to the maximum intensity ; it 1s there- 
fore the most advantageous. 4. Except when the 
consumption was nearly 42 grammes of oil where 
the numbers representing the intensities show but 
little ditferences, there is no constant ratio between 
the expenditure of oil and of gas. This ratio in- 
creases up to a maximum which it attains towards 
the consumption of 42 grammes. And when photo- 
metric measurements are taken with the Carcel as 
a standard, if the consumption is not exactly 42 
grammes, it is impossible to reduce the results to 
the consumption of 42 grammes by any simple calcu- 
lation, until the actual consumption lies betwen the 
limits of 40 and 44 grammes. Outside of those 
limits the results given are inexact. It is impos- 
sible to fix absolutely the condition in which a 
Carcel lamp will have a constant expenditure. The 
temperature, the agitation of the air, the duration 
of lighting, the quantity of oil in the reservoir, all 
of these causes combine to vary the consumption, 
and therefore the intensity. Before commencing a 
series of photometric measurements it is expedient, 
if great precision is desired, to subject the lamp to 
preliminary tests, to ascertain under what condition 
it gives the best results. 

The use of the standard carcel has been espe- 
cially studied in reference to its application in veri- 
fying the lighting power of gas made by the 
Compagnie Parisienne, and in the official trials 
made especially in France for electric measure- 
ments, the points recommended by MM. Dumas and 
Regnault have been carefully attended to. It is 
therefore necessary to recall here the practical 
instructions prepared by these two celebrated 
physicists, and to explain at the same time the 
ordinary mode of operating in measuring the values 
of gas jets. The practical instructions just referred 
to bear upon the methods to be followed in carrying 
out experiments relative to the daily measurement 
of the lighting power of gas of the Paris Company. 
We reproduce only such parts as refer to the Carcel 
lamps. The elements of this lamp should be as 
follows : 
millimetres. 
Exterior diameter of burner : ae 5 
Interior a inner air current ... 

” ” outer ” 
Total height of chimney... - 
Distance from 2lbow to base of glass 
Exterior diameter at level of bend 
Interior » Of glass at top of 

chimney... mie sa oe : 
Mean thickness of glass... ~ ue 


Wick.—A medium wick should be employed of 
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the type known as lighthouse wick. It should be 
woven with 75 strands, and should weigh 3.6 
grammes per decimetre of length. The wicks should 
be kept in a dry place, or should be preserved in a 
box with a double bottom containing quick lime 
that ought to be renewed from time to time. 
Vil.—Purified colza should be used. 


LITERATURE. 


The City of London Directory for 1883. London: W. H. 
and L. Collingridge. 
Tue thirteenth annual issue of this valuable di- 
rectory fully maintains the reputation acquired by 
its predecessors. It contains some thousands of 
new names, and gives accurate information of the 
changes brought about by the formation of new 
streets and the late fire in Wood-street. A special 
feature is made of the institutions of the City, and 
the livery companies, charities, and parish autho- 
rities are prominently treated. The names of 
directors, capital and dividends of companies having 
ottices in the City, are also given, as well as the 
members of Lloyd’s, and an index to all the bank- 
rupts of the last year. A coloured map shows the 
ward and parish boundaries ; from its large size it 
might well be made to convey a great deal of infor- 
mation besides this, and thus add an additional 
value to this admirable publication. 








Papers on Mechanical Subjects. By Sir Joseph Wuir- 
WoRTH, Bart., F.R.S., D.C.L., LL.D. Part II. 
Rifled Small Arms. London: E, and F. N. Spon; 
Manchester: T. J. Day. 

In these papers Sir Joseph Whitworth briefly 

sketches the history of our small arms from 1852 

until the present time. At the earlier date the 

British army was provided with a smooth bore 

musket, that was so inaccurate in its firing that at 

a range of 200 yards it was found impossible to hit 

a target 11 ft. Gin. wide with more than 50 per 

cent. of the shots. This was followed in 1853 

by the Enfield rifle, having a bore of .577 in. 

and one turn in rifling in 78 in. The bullet was 
cylindro-conical, 1.81 calibres long, and was caused 
to take into the grooves, at the moment of firing, 
by the intrusion of a conical wood plug into its 
hollow base. In 1854 Lord Hardinge appealed 
to Mr. Whitworth to aid him by investigating 
the mechanical principles involved in the con- 
struction of an efficient small-arm. The result 


of the experiments was a rifle of .45 in. in dia- | 


meter, with one turn in 20 in., and firing a bullet 
of the usual weight of 530 grains, but 3 calibres in 
length. The section of the barrel, and of the bullet, 
was a hexagon with rounded corners. In 1857 a 


series of competitive trials were made between | 
Whitworth and Enfield rifles, in which the former | 


was completely successful, but a committee of officers 
reported in 1859 that the bore was too small for a 
military weapon. In 1864 it was determined to 
adopt a breechloading rifle, but Mr. Whitworth 
was not asked to submit one for trial. After a long 
delay the Martini-Henry was selected as our 
national arm, with a diameter of .45 in. and a 
quick twist. 

Sir Joseph points out that the weapon of to-day 
combines two of the three characteristics that he 
advocated as the essential features of a military 
small arm nearly thirty years ago, and there is no 
doubt that this isample proof, if any were required, 
of his mechanical far-sightedness and of the correct- 
ness of his early views. An outsider who under- 
takes to reform the procedure of a highly conserva- 
tive body of men, such as directed our army at the 
time of the Crimean war, sets himself a formidable 
task, and the more ability he brings to the work, 
the greater will be the opposition that he will 
encounter. When it is remembered that the in- 
fluence of the Duke of Wellington prevented the 
use of the percussion cap in the army, when the 
flint lock had been abandoned for sporting pur- 
poses for many years, it is no wise surprising that 
Sir Joseph Whitworth was unable to get military 
men toadopt his radicalreforms. Time brings its 
revenge to those that can wait, and the principles 
laid down by our author thirty years ago, except as 
regards polygonal rifling, are now exemplified in 
the arms of every leading power. 
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THE MANCHESTER SHIP CANAL. 
No. VI. 

Since the publication of our last article the Man- 
chester Ship Canal Bill has come before another 
tribunal, viz., the Committee on Standing Orders 
of the House of Lords. The committee consists of 
forty noble lords, but only six or seven were pre- 
sent, and then decided to rehear the case after 
Easter, when it is hoped a larger attendance will be 
secured. To the public this result is eminently 
unsatisfactory, and we should think it must be 
equally so to the promoters and their opponents, 
and reflects but little credit upon the public spirit 
of our hereditary legislators. It must be uni- 
versally admitted that the Bill is a most important 
one ; a great principle is aimed at, viz., the wrest- 
ing of a disused and practically closed river navi- 
gation, which has been lost to the public, from the 
hands of owners who neglect it systematically, in 
order that it may be placed in other hands, with 
power to reopen it for the benetit of the community 
at large and to safeguard the interests of the public 
for the future. 

The adoption of this principle would be viewed 
with satisfaction by the traders of the country, who 
find themselves compelled to accept the terms 
offered by railway companies in nearly all cases 
where the sea does not provide a competitive 
route. 

The importance of the petitioners in favour 
of the suspension of Standing Orders, together 


pended to them, as well as the status of the com- 
panies and trusts petitioning in opposition, and 
the public interest aroused in respect to the 
measure, to say nothing of the expense incurred 
on all sides, ought to have secured the attention 
solicited. 

We observe one noticeable paragraph in the 





| statement made on behalf of the promoters, viz.,|tions being satisfactory. 
| that although ‘‘ they ask for a low-water channel | ment can only be effected by giving a fixed position 


}a high-water channel would answer their purpose 
| perfectly well.” We entirely agree with this sug- 
| gestion, as we consider it will be a doubtful policy 
to incur the expense necessarily involved in making 
and maintaining a low-water channel through the 


Mersey is permitted to remain an obstacle to the 
free navigation of the port. In our opinion one of 
two courses should be adopted, either the deepen- 
ing of the channel of the Mersey should be pro- 


to Manchester should be reduced to the dimensions 
of.a superior barge navigation. In the latter case 
it would be a matter for careful consideration 
whether the depth of water should be 10 ft., 12 ft., 
or even 15 ft., the depth adopted by the Canadians 
for the late improvements on their canals from the 
St. Lawrence to the Great Lakes ; but we are 
inclined to think that 12 ft. depth of water would 
best meet the requirements of all interested 
parties. 

On the next page we publish a plan of the Mersey 
estuary, the form of which estuary is peculiar, and we 
are not aware of any other which is similar. It has 
been compared to a bottle, Liverpool being at the 
neck, and the rush of tidal water through this com- 
paratively narrow channel, maintains its depth and 
the approaches to the Liverpool Docks extending six 
miles along its shore, for the volume of fresh water 
is very small. Whilst the Thames drains 5000, the 
Severn 4500 square miles, and the Humber receives 
the drainage of 10,500 square miles, the Mersey 
watershed is only 1725 square miles. The extent 
of the estuary is about 22,000 acres, the length 
30 miles, and in the widest part it is 3} miles across, 
narrowing to 1000 yards opposite Liverpool. From 
Garston to Runcorn the variable character of the 
channel is plainly shown on our plan which gives 
the centre lines of the main channel from 1825 to 
1881. The channel shifts from month to month, 
and in parts occasionally from day to day, and 
renders navigation difficult and uncertain. It 








appears to have hugged sometimes the Lancashire, 





sometimes the Cheshire shore, rarely taking any- 
thing approaching a middle course. 

Considering the interests that have been de- 
veloped at different ports on the shores, it is not 
surprising that definite plans are demanded before 
an opinion can be given on the scheme proposed. 
The London and North-Western Railway have 
extensive docks at Garston, and are interested in 
the Shropshire union establishment at Ellesmere 
port, also in a small dock at Widnes. The Weaver 
trustees have a dock at Weston, and the Bridg- 
water Navigation Company several docks as well 
as the entrance to their canals at Runcorn. The 
trade of the Upper Mersey is increasing notwith- 
standing the difficulties of the navigation, the ad- 
vantages of steam power being proportionately 
greater under such circumstances ; all these parties 
with the exception of the Weaver Company are 
opposed to the Bill in its entirety, as being likely 
to interfere with their existing traffic as carriers, 
and were therefore glad to avail themselves of an 
excuse for a side attack, and they seem to have 
outflanked the enemy in the first skirmish. The 
Upper Mersey Commissioners’ Act of 1879 remains 
a dead letter, so far as any improvement of the 
navigation is concerned ; they have not, however, 
forgotten to make use of their powers to raise the 
dues, and they so far recognised their responsibility 
to do something for the improvement of the navi- 
gation as to order a survey to be made by Mr. G. 
Hill, C.E., who closes his report with the follow- 
ing observations : 

‘¢ Tf an improvement in the low-water channel is 
desired, I am of opinion that this cannot be ob- 
tained by deepening only, and by such work being 
limited to the portion of the river between Hale 
Head and Weston Point. Above Hale Head the 
inclination or level of the bed of the channel is 
regulated by the water passing down the river, and 
the rise or fall of this inclination is no doubt 





with the number of petitions and signatures ap-! 


estuary, although admittedly a great convenience | 
| to shipping, so long as the bar at the mouth of the | to have been its contour in former times would con- 
| tribute largely to the improvement and permanency 


governed by the level of the bed of the channel at 
Hale Head. A deeper channel at that point which 
| can only be obtained by a corresponding lowering 
|in the bed of the channel seawards, would most 
|probably lead to an improvement in the channel 
labove Hale Head, seeing from the borings that 
|there are no obstructions to prevent this. The 
| quantity of sand constantly moving about within 
the estuary would most likely prevent such opera- 
A permanent improve- 


[tothe channel by means of half-tide or training 
|walls. The position of such works, if determined, 
|must of course depend upon the interests in the 
| navigation, and the consent of all interested parties 
| to the change. 

‘A restoration of the river to what would appear 


of the channel. The contractions of the river at 


| Hale Head and Runcorn Gap show the controlling 


effect of the rocks rising above the tide leve], com- 


longed from New Brighton to the bar, or the canal | pared with the effect of the shore between these 


places, and at other parts of the estuary where the 
rock and land are at a low level. Where the banks 
of the river have had the full effect of the scour 
upon them, and where the rock is below the tide 
level, the land has been cut away and become 
absorbed into the river, increasing its width by the 
addition ot a large area of shallow water when fully 
covered at high tides, but diminishing the scour 
and materially interfering with the free flow of 
water, resulting in constantly shifting channels and 
causing much difficulty in navigation.” 

The above passages and others contained in Mr. 
Hill’s reports are quoted by Admiral Spratt in his 
annual report to the Conservators of the Mersey 
dated 1880, and he endorses Mr. Hill’s opinion in 
the following words : 

“These facts and opinion of Mr. Hill are of 
great value and interest in connexion with the ques- 
tion of improving the navigation of the Upper 
Mersey to which they wholly refer; and I fully 
concur in his opinion that in any scheme for the 
regulation and deepening of a more direct navi- 
gating channel through it, half-tide retaining walls 
only are permissible, should such ever be under- 
taken, an opinion I had previously come to myself. 
For inthe larger view of the important influence 
exercised by this broad central expansion of the 
estuary when filled by the daily tide, and more 
especially at high spring tides, as a power for scour 
upon the sea channels and bar, none but half-tide 
retaining walls could ever be sanctioned by the Com- 
missioners of Conservancy.” 
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STOCKTON AND DARLINGTON STEAM TRAMWAY WORKING. 
COST OF REPAIRS AND RUNNING OF ENGINES FOR WEEK ENDING MONDAY, JULY 24, 1882. 





| 
| Coke. 
Repairs and | 

Renewals. | 
| Quantity. 


| 
Number of . 
Bee Wages. 
Engine. | Wages 


sf 





tons cw, 
0 2 
0 
0 
0 
5 0 
6 0 
Steam raiser 7 
Coke trimmer .. 
Cleaner .. sis 


Coal. Oil. Tallow. 


Quantity. Quantity. 
half-pints. 
18 





o Ge bo Ce Co Ce be 


Quantity. | Quantity. 


Waste. Number of Cost per Engine 
Cars | x Mile, 
Worked. | P* = 


Miles Run. | 


1: 
i 





Ib. a 
14 


| 
| 
| 


j4.cars 1 day 
5 


1 


a ” 
6 
: ” 





ee 


| 
1905} | 
| 


Average cost per mile 
Cost of water .. 








STOCKTON 
COST OF REPAIRS AND RUNNING OF ENGINES FOR WEEK ENDING MONDAY, JANUARY 22, 1883. 





Repairs and 
Renewals, 


Number of 


Engine. Wages. 


Quantity. | 


AND DARLINGTON STEAM TRAMWAY W 


Coal. Oil. Tallow. 


a Quantity. Quantity. Quantity. 


Waste. 


TORKING. 


| 
Number of Cars 
Worked. 


| Miles 


Cost per Engine 
Run. i 


per Mile. 








3. qr. 





x 
0 
0 
' 0 
0 
0 
| 0 


s. d. 
0 10 
0 10 
010 
0 10 
0 lo 
0 6 


ewts. half-pints 
21 
20 
20 
20 


et et 


her en erHe ne 


385 
3244 
315 
300 
320 


235 


1 day 
i 


1 


4 cars 
fh 


” ” 


Oy ” 
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Cost of Working of Engine for One Day's Run of 
Sixty Miles, November 22, 1882. 


“<5 





, ia " Miles 
Oil. Waste Water Bon. 


pts. 
3 


Wages. Coke. 


cwt. 3 
44 


a; a. 
Driver .. ps oD 
Mechanic 010 
Cleaner ae 
Coke trimmer 0 


13d. | 24d. 60 = 11s. 0}d 





Average cost per mile 2.20d. 

entry of dust is entirely prevented. One of the most 
fruitful causes of wear in tramway locomotive bearings 
has been found to arise from the dirt pushed or washed 
into the oil cups by the driver when oiling. Messrs. 
Merryweather have tried many plans to prevent this, 
such as hinged tops, screwed tops, revolving tops, close 
tops, with small holes for corks, &c.; but in all of 
them mud found its way into the wearing parts. The 
coupling-rods were most troublesome, as the drivers 
could not be depended upon to wipe the covers before 
removing the corks. The oil syphon now used obviates 
this difficulty, the act of removing the cover clearing 
away at the same time all the dust which may have 
gathered in the vicinity of the oil hole. 
are all cast or forged solid. 


The brake blocks are made to embrace the flange as | 
and also the tread of the wheels, in order to steady | 
them laterally, and also to wear the flanges down | 
This is an important feature 


as well as the treads. 
when the engines are used on grooved rails, which are 
in many cases very shallow in the slot. 

The whole of the moving parts except the coupling 
rods are placed under the centre of the engine, where 
less dust and dirt are thrown up. A casing is also 
affixed, the doors of which are secured by nuts, which 
effectually prevent a rattling on the road, and at the 
same time affords ready access for cleansing when the 
engine is placed over the pit. 

The boilers are of large capacity, so that, although 
from their form the range of the gauge glass is 
limited, large variation in the volume of water is 
admissible, and attention to the feed need not be 
irksome when running. 

The principal dimensions of the engine shown are 
as follows : 


Heating surface, firebox 


¥. »» tubes 


Total . 
Grate area... 55 ie ss ... 4,25 ft. 
Tubes—Number 78, 1} in. diameter x 4 ft. long. 
Cylinders—7 in. diameter x 11 in. stroke] 
Wheels... 3 a6 : 2 ft. 4in. dia, 
Wheel base 4 ft. Gin. 
Gauge... om es ss ..  4ft. 8hin. 
With reference to the low cost of working of these 
engines, and their economy in repairs, we annex 


The syphons | 


verbatim copies of three reports, taken at different 
| times, by Mr. Robert Sutehall, the manager of the 
| Stockton and Darlington tramways, where six of these 
| motors, similar to these just shipped to Rangoon, have 
been working for the past cighteen months. The chief 
| gradients are two, varying from 1 in 20 to 1 in 30, 


| and a third (300 yards long) of 1 in 20, and upwards. | 


The sharpest curve is of 40 ft. radius. 

In addition to the lines above cited as being 
economically worked by the Merryweather engine, 
we may mention the Dewsbury, Batley, and Birstal 
| tramways (Yorkshire). These engines have been 
| running here for the past four years, and from the 


| Batley Reporter we learn that the working cost per | 


| mile for the year ending June 30th last was 3.81d., 


|including driver’s wages, cleaner’s wages, wages of | 


| men preparing fuel, water, oil and waste, repairs, 
| renewals (charged at 10 per cent. interest), and spare 
engines (charged at 5 per cent. interest). 

We may observe that the working expenses have 
since been considerably reduced, owing to the rails 


having been relaid, the line having been originally | 


intended for horse trafttic. 

The managing director of the Leiden-Katwyk tram- 
ways (who is at present in England) also reports that 
his line is worked by Merryweather motors at a cost 
of 24d. per mile, including afl ordinary expenses. 


GIRARD AND KOSTER TURBINES. 

Iv our notice last autumn of the Bavarian Exhibition 
| at Nuremburg* we mentioned briefly an exhibit of 
| turbines by the Kiihnle’sche Maschinenfabrik, of 

Frankenthal (Rheinpfalz). We give this week a two- 
| page plate illustrating these turbines. The works 
| named exhibited specially two types of turbine, the one 
| on the Girard system, with a patent raising and 
| lowering arrangement, the other a vertical turbine 
| with Kdéster’s patent ventilation. The former is 
| shown in Figs. 1 to 6 of our two-page plate. Fig. 1 
| shows the turbine in its lowest, Fig. 2 in its highest 

position. 
| face below a guide caseG H. There are forty guide 
| blades, divided into four sets (each a quadrant) of ten 
|each. Each alternate set of ten opens from the inside 
| (as to the right, H, in Fig. 1), while the others open 
| straight through from the top. The two former 
| quadrants can be closed to any required extent by a 
| shutter valve on the inner periphery of the guide blades, 
| worked by the spur pinions F’, through the spindle D. 
| The openings down from the top remain always open. 
| The guide blade casing H is fitted at its upper and outer 
| edge with hydraulic packing Q, so as to make it practi- 
| cally a piston capable of being raised or lowered in the 
| cylinder P by the three suspension rods C. The tur- 
| bine shaftis double. The weight is taken by the inner 
| stationary spindle, on which it rests, through the cross- 
| head N, with the nuts A and B, upon the outer hollow 





* See ENGINEERING, vol, xxxiy., p. 373, 


KE is the turbine itself, working on a flat | 


19305 Preparing coke an 


water 


Average cost per mile 


revolving shaft. The method of adjustment is as 
follows : The whole affair—turbine, hollow shaft, and 
| casing—is raised or lowered in the cylinder P until the 
turbine itself is just clear of the tail water. The nuts 
on the top of the suspending bolts CC are then made 
| fast, and the turbine lowered by means of the nuts 
A B until it can work a few millimetres clear of the 
casing. These nuts are then secured, and the whole 
is ready for being put to work in its most advantageous 
position, The turbine itself is ventilated by the holes 
| Inits periphery as shown, the outer ones being in free 
| communication with the air directly, the inner ones 
through a hollow tube attached to the casing, and 
forming a dry chamber in which the turbine shaft 
works, In some cases this turbine is made with two 
shutters instead of one, and one of them is put in gear 
with a governor. In this way, when one shutter has 
| been set nearly right by hand, the other will control 
| the water supply to feed automatically. Figs. 5 and 6 
| show larger scale views of the section of the turbine 
| and guide blades. 
The makers give the following statement as to the 
| work done by, and efficiency of, such a turbine as that 
| illustrated (1.200 metres diameter) : 


Quantity of Water 
| perSecond, | 


Fall. Efficiency. | Horse-Power. 


per cent. 


72 


| 


metres litres 
2.0 16.92 
| 75 | 24.67 
738 | 33.5 
| | 

Figs. 7 to 13 show the second type of turbine which 
was exhibited by the Kiihnle Works, namely a vertical 
turbine (outward flow), with Koster’s patent venti- 
lated regulating valves. In this turbine the guide 
blades through which the water passes to the turbine, 
occupy only about one-sixth of its whole circumference, 
Instead of the valve which closes the water openings 
being solid as in the last case, it is made witha hollow 
back formed in such a way as always to allow the free 
admission of air through some of the openings which 
are closed to the water (see the arrows in Fig. 8), 
and thus prevent the formation of a partial vacuum, 
with consequent increase of resistance, by suction. 
Figs. 10 and 11 show the guide blades and turbine 
blades in more detail, and show also the full construc- 
tion of the valve with its stutting-box and working gear. 
Figs. 12 and 13 show, also on a larger scale, another 
plan which has been adopted for ventilation and regu- 
lation. Each opening between the guide plates is, in 
this case, provided with a little slide valve, which 
either allows the water free passage (when up), or else 
allows free passage of air from side openings (when 
down. 

The Kiihnle’sche Maschinenfabrik deserve much 
credit, not only for the execution of the work we have 
described (some of the castings were specially good), 
but also for the very careful design shown in the way 
| in which the details have been worked out. 


883 
937 


25 
3.0 1030 














Marcu 16, 1883. ] 


ENGINEERING. 











WIMSHURST’S INDUCTION MACHINE. 
To THE Epriror OF ENGINEERING. 

Sin,—In reply to the letter of Siegmund Raudnitz, 
dated February 24, and published in your issue of this 
week, I may state that if the machine he has ‘‘constructed 
exactly according to the description” published in your 
valuable paper of Jan. 5 does not give the large quantity 
of electricity, and the sparks of 44in. length, there must 
be without any doubt either imperfection in its detail, or 
the glass must be of a bad quality for its purpose. 

It is not possible, from his present letter, for me to 
point out wherein this departure, or imperfection occurs, 
nor for me to give him any details more useful to the 
purpose than which you have already been good enough 
to publish, unless and until he furnishes me with a com- 
plete drawing of the machine as he has made it, when I 
shall be glad to point out the cause of his failure, and to 
suggest its remedy. 

I now have made several more of these machines for my 
friends which give 6in. length of spark, and (to use the 
written words of one of our first electrical authorities) 
which give ‘torrents of current.” I am just now making 
another to give 10in. length of spark. 

I possess very fine specimens of the leading types of 
electrical machines. I think I may safely add that no 
person, after comparison of them, could for an instant hesi- 
tate in selecting the one under notice as by far the simplest 
and best in every respect. 

I am, Sir, very ~ yours, 
JAMES WIMSHURST. 

4, The Grove, Clapham Common, 





To THE Epiror oF ENGINEERING. 

Sir,—My attention having been called to a letter from 
Mr. Siegmund Raudnitz, which appeared in your issue 
of March 2, in which the advantages of the Wimshurst 
machine are much disparaged, it seems only just to 
Mr. Wimshurst that the other side of the question 
should be stated. I have worked with several machines 
built exactly as described in ENGINEERING on January 5, 
and find them invaluable, while the letter-press which 
accompanied the drawing was amply sufficient to enable 
any competent electrician or mechanic tomake the machine. 
I have been able to obtain even better results with the 
machine than was stated in the article, where 44 in. was 
given as the length of the spark obtainable, while I have 
been able to measure them considerably over 5 in. 
between the electrodes. In fact, for lecture table or 
laboratory the machine seems invaluable. 

Yours oe, 
A. J. WALTER. 
Dulwich, March 12, 1883. 





To THE Epitor or ENGINEERING. 

Srr,—In your last two issues letters have appeared 

from correspondents in trouble with their Wimehuret’s 
induction electrical machines. I also have constructed 
one from the description in your issue of 5th January 
last, but have obtained much better results, and have a 
reason to be very pleased with the machine, although I 
fail to get anything like a spark of 44in. I think it is 
not to be doubted that much of the efficiency of the 
machine depends on perfect insulation of the charged 
varts, 
' My results are as follows: When the machine has 
been unworked for some time, and has thus become dis- 
charged, on turning the handle at about the third or fourth 
turn, the electricity makes its appearance, and at the 
same time the resistance to turning is sensibly increased. 
lf viewed in a darkened room the plates, brushes, and 
points are illuminated with electric sparks and brushes, 
u fine brush-like discharge takes place between the elec- 
trodes when at a distance of 2 in. At 1}in. distance 
sparks continuously pour across, and when the balls are 
1 in. clear apart I find there are from 20 to 25 sparks for 
each turn of the handle, and Leyden jars are readily 
powerfully charged from any part of the conductors. I 
find the right-hand conductor (see engraving in issue 
of January 5th) becomes + and the left —. 

Mr. Wimshurst says the 4} spark is obtained for every 
24 turns of the handle when a pint Leyden jar is con- 
nected with each electrode. This is the part I fail to 
accomplish. I should like to know how to apply the 
jars to the machine. As the quantity of electricity I get 
is abundant, all I require is to store up all that is de- 
veloped by 25 turns of the handle; this quantity no 
doubt if discharged all at once would produce the effect 
mentioned. 

One point to which I would call the special attention of 
your Jast week’s correspondent is this: When I first put 
my machine together on turning the handle the points 
and brushes were all aglow with electric discharge, but I 
could not obtain the slightest effect between the elec- 
trodes; accidentally I turned the the handle left-handedly, 
and immediately sparks flew across between the elec- 
trodes, and this I find to be always the case if the 
crossed strap is on the near side. This crossed strap for 
reversing the motion must be on the far side from the 
handle, and the handle turned right-handedly. If the 
straps be reversed or the handle turned left-handedly no 
charge is produced in the conductors and electrodes, but 
continuous sparks leap from the plates to the brass 
spindle under the plates fer the multiplying gear. If, 
however, the conductors carrying the brushes be each 
placed at right angles to the position shown in en- 
graving, and the handle turned left-handedly, then the 
electrodes become charged, but the left-hand one is 
+ and the right-hand one —. 

My spindle carrying the plates is mahogany, arranged 
with brass plates and ferrules as bearing surfaces to lessen 
friction, the glass plates are of window glass, the metal 


If my machine is thought worth copying in any respects 
by any of your correspondents, I shall be pleased to give 
details of any of its parts to any inquirer. 

On the whole I am highly gratified and thankful to Mr. 
Wimshurst for the machine, and as to cheapness, I don’t 
think it is to be equalled. I have made mine myself, and 
it has not cost more than 8s. or 10s. for materials. 

I remain, yours respectfully, 
J. Quick. 

Royal Arsenal Science Schools, Woolwich. 


TUNNEL ROADWAY UNDER THE RIVER 
THAMES BELOW LONDON BRIDGE. 
To THE Epiror OF ENGINEERING. 

S1r,—We notice in reading your valuable article of the 
16th ultimo, giving a description of the various projects 
laid before the London Chamber of Commerce relative to 
some better means of communication across this river, 
that you have named the figures 458,000. ag our estimate. 
This estimate is for crossing at a point where the ap- 
proaches form a considerable item included in that sum, 
the northern approach 
3500 ft. away from the centre of the river, whilst that 
approaching from the south commences: 2000 ft. away 
from the centre. We desire to point this out because 
many of your readers would be led thereby to the conclu- 
sion that our system is very costly, as compared with some 
others which we are aware are put forward as cheaper. 

Our system is what may be called a high level tunnel ; 
that is to say, its roof may be placed very near the bed of 
the river, and thus obviate the steep or lengthy ap- 
proaches that a deeper tunnel requires, and dispense 
with all lifting and lowering appliances, and is equally 
applicable to any site. 

Ve would mention another matter which materially 
affects any question of relative cost; it is that of pro- 
viding against any possible contingency that might inter- 
fere with the permanent safety of such a structure, by 
completely enclosing the tunnel in iron plating. 

Whilst directing attention to this we may refer to 
another system that has been proposed for subaqueous 











tunnelling in which the structure is to be built in lengths, 
somewhat like the section No. 1, having plate iron on its 
outside, and brick lining, with the upper part, built 
separately in short lengths as No. 2 section, and with 
temporary ends fitted to it so as to resemble the form of a 
diving bell, and in that form carried by floating stages 
and cranes ovei the site, lowered through the water, 
and then sunk into the ground by excavating inside, the 
spoil excavated being sent to the surface through a tem- 
porary tube or shaft by which access is obtained to the 
interior during excavation and building the invert, &c. 
Such a structure as this is obviously objectionable ; it 
will in all probability assume somewhat the exaggerated 
form shown in section No. 3 ; first by the lateral pressure 
of earth in which it is sunk, which is well known in sink- 
ing caissons to a great depth in earth to be one of the 
practical difficulties; and as did happen in the River 
Thames at Blackfriars Bridge. The upper part of the 
structure will be held in position and prevented from 
sinking from this and other causes, whilst the invert, 
having the traffic to pass over it, has every chance of 
parting from the top, and producing leakage at the junc- 
tion with the sides marked 6 6 on section No. 1. 
Our system has the iron plating all around the outside 
and inside as in section No, 4 for a single line of rail- 
way, and No. 5 for the Thames roadway. 

Yours faithfully, &c., 

MayNArD AND COOKE. 

7, Westminster Chambers, London, S.W. 








THE INDIAN PUBLIC WORKS DEPART- 
MENT. 
To THE Epiror or ENGINEERING. 

Srr,—I have read ‘‘R.E.’s” reply to ‘‘ Cheroot” and 
“*M.I1.C.E.” in your issue of December 29th. 

In reference to his remarks concerning the monopoly 
of Board of Trade appointments by Royal Engineers, he 
would seem to insinuate that officers of that corps are 
better railway engineers than C.E.’s, a statement suffi- 
ciently ludicrous in itself to need any contradiction. I 
would further remark that the fact of Royal Engineer 
officers monopolising certain Government appointments 
at home, is not a sufficient’reason in itself why a similar 
job should be perpetrated out here. 

The civilian referred to by “‘R.E.” in his second and 
third paragraphs can only be Mr. Furnival. The 
reason of this officer’s appointment and also,that of Mr. 





sections of thick tin foil, 





Lee Smith and the other railway engineers of standing, 





commencing in Whitechapel | 


who were brought into the department about the same 
time, was because Government did not consider that any 
of its senior officers had sufficient experience in the 
details of railway construction. 

“R.E.” makes the statement that the secretaries and 
under secretaries of their respective branches are experts 
in their work, and senior to most of the C.E.’s in the same 
department. Let us sce how this statement stands the 
logic of facts. 

As regards the Under Secretary for Irrrigation, a glance 
at the “‘ classified list” will show that he has several C.E. 
contemporaries ; and in the case of the Under Secretary 
for Railways we find no less than eleven C.E.’s senior to 
him and seven of equal standing. 

Further, as regards this officer’s'claims to being an 
“expert” in railway work, the following brief résumé of 
his professional career will enable any one to judge of 
his claims to that destinction. Out of a total Indian 
service of 174 years he has spent: On leave in England, 
39 years; as assistant principal of Roorkee College, 3 years ; 
as officiating deputy consulting engineer for Guaranteed 
Railways, 2? years; on railway surveys, 2 years; as 
manager Rajputana S. Raiiway, 1} years; as assistant to 
Director-General State Railways, 15 years; as under 
secretary to Government Railway Department, 3 years ; 
and not one single day on practical construction of any 
sort. 
In the concluding portion of his letter ‘‘R.E.” makes 
the following remarks. ‘‘ Now the difference between 
the C.E.’s and the R.E.’s is simply this. They enter 
the department differently, the C.E.’s through Cooper's 
Hill ora C.E.’s office, and the R.E.’s through Woolwich. 
But once in the department their education is precisely 
the same.” All this is very true, but why does not 
**R.E.” continue the parallel? Let me supply the 
deficiency and add that their work is precisely the same, 
their responsibility is precisely the same, and, to any one 
with ordinary ideas of justice it would presumably follow 
that their pay, pension, and promotion would be precisely 
the same. But they are not so. 

To conclude, allow me to point out to ““R.E.” the futility 
of his attempting to justify the administration of the 
Indian Public Works Department on principles of equity 
and justice. To any one looking at the matter from 
an unbiassed point of view it appears plain enough. 

He laughs who wins. Let ‘‘ R.E.” rest satisfied that 
Royal Engineer officers hold all the best appointments in 
the department for the simple reason that they are all 
powerful, because in this case might is right : 


‘* Because the "wee old rule 
Sufficeth them, the simple plan, 
That they should take who have the power, 
And they should keep who can.” 
I remain, Sir, yours, &c., 


A.M.I.C.E. 


Ds 





SOAKING PITS FOR STEEL INGOTS. 
To THE EpiTor OF ENGINEERING. 

Srr,—I beg to send you the following particulars 
relating to the working of the Gjers ‘‘ soaking pits” at the 
above works, which may be interesting to some of your 
readers. 

Last week we put 2572 ingots, weighing 2391 tons, 
through fourteen soaking pits, and made 2176 tons of 
rails and 77 tons of blooms. The rail mill worked 
11 shifts. The ingots put through the soaking pits were 
cogged direct from them to 8 in. blooms, then reheated 
amd rolled into rails. Three second heating furnaces 
were used, and the mill work was done with one cogging 
and one finishing engine. 

Yours truly, 

Gero. J. SNeLus, General Manager 

West Cumberland Iron and Steel Company, Limited, 
Workington, March 9, 1883, 





ELECTRIC LIGHTING. 
To THE EprTor or ENGINEERING. 

Srr,—It may interest those of your readers who are 
studying the series vf articles on electric lighting in your 
columns from week to week, and who may have been 
rendered uneasy by the article of the 9th inst., to know 
that the Board of Trade have no preference for a coulomb 
meter over an energy meter as a mode of measuring 
supply, ride Clause 1 of “‘ meters” in the ‘‘rough drafts 
of model clauses proposed to be inserted in Provisional 
Orders,” published for comment by the Board of Trade. 

What appears to be wanted is a simple and fairly 
accurate meter which can be supplied to all consumers at 
a reasonable cost. I am your obedient servant, 


R. G, ARMSTRONG, 
Chatham, March 12, 1883. 





CIRCULATION IN MARINE BOILERS. 
To THE Epiror OF ENGINEERING. 

Srr,—I have read with much pleasure the articles in 
your last weeks’ issues on the Eivde shipbuilding and 
marine engineering, but I must take exception to a 
remark of yours describing Messrs. Wiers’ hydrokine- 
ter (an instrument I have great faith in), which you state 
is for producing an artificial circulation of water in the 
bottom of the boiler till the natural circulation is induced 
by the generation of steam. 

My experience of the present marine boiler is that 
there is no natural circulation caused by the generation 
of steam, as far as the bottom of the boiler is concerned, 
as I have often found the bottom quite cold hours after 





steam was up and the boiler at work. 
March 3, 1883, Wee 
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CROMPTON’S ELECTRIC LAMP. 

WE subjoin an illustration of the latest development 
of Mr. Crompton’sare lamp. The salient features of the 
design are that, instead of the carbons being provided 
with holders or rods, they are guided near the focus by 
earthenware bushes, and at their remote ends by 
sliding blocks. The feed is controlled by a train of 
wheels governed by a brake block, held in contact with 

Fig 7 Fig 2 











































































































the corresponding wheel by a spring. This gearing is 
mounted on the end of a vibrating lever, the position 
of which is determined by the core of a differential 
solenoid. 
core rises until the brake lever meets a fixed stop and 
the gearing is free to revolve. The arc is also estab- 
lished by the motion of the same frame, by means of a 
cord passing round a sheave or pulley on the first 
spindle. 

Referring to the illustrations it will be seen that the 
upper carbon passes through a porcelain guide near the 
arc, and, at its upper end, is fixed in a sliding clip ¢ | 
that runs between the two stationary guide rods E Et, ° 


As the resistance of the arc increases the | 


| 7 7 passes, 


(For Description, see opposite Page). 














/ $!  Fig.32. 
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A Fig .33. Section CD. 
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The lower carbon is similarly held, and moves within 
the tube D; it is connected to the upper electrode by 
a cord, or other flexible connexion, passing round the 
six pulleys h, hl, A2, h3, ht, h®, and consequently the 
two pencils make simultaneous motions, and thus keep 
the focus constant in position. The pulley 4‘ is 
mounted on the first spindle of a train of three wheels, 
the last spindle of which carries a brake wheel, 


| normally subject to the action of a brake lever 4. 


The train is mounted on a frame, fixed on the forked 
lever k, which is pivotted at K (Figs. 2and 3). The 
position of this lever is controlled by the core m of the 
differential solenoid N M. When the circuit is com- 


pleted through the lamp the coarse coil of the solenoid | 


| draws down the core, and with it the gearing frame 


and the pulley #4, around which the bight of the cord 


the arc. As the resistance of the are increases the 
core m rises, until the brake lever g meets a fixed stop 
on the frame. The wheels are then free to revolve, 


and the upper carbon, by its superior weight, then | 


descends, raising the lower one by means of the con- 


Thi ‘ : «hog | Native States 447 miles. 
This separates the carbons and establishes | \)). uve 


| million tons of goods carried one mile. 


| necting cord, at half the speed at which it falls itself. 


The fumes emitted from the arc are prevented from 
entering the lamp by the guard case C. ; 
Fig. 4 shows a modification, in which the two coils 
M and N have independent cores, and Fig. 5 illustrates 
a lamp in which magnets are used in place of solenoids. 








Propuction or Pic Iron 1n GeRMANY.—During the 
| year 1882, Germany (including Luxemburg) produced 
3,170,957 tons of pig iron, against 2,914,009 tons in 1831, 
and 2,226,587 tons in 1879. 


InpIAN Rattways.—The total length of the railways of 
India open to traffic on January 1, 1882, was 9880 miles, 
of which the State railways took up 3286 miles, the 
guaranteed lines 4640 miles, East Indian 1507 miles, and 
The traffic work performed 
2626 million passengers, and 2340 
The gross earn- 
ings were: Rs. 14,32,30,801; the working expenses, 
rs. 7,07,12,465 ; and the net profits, rs. 7,25,18,336, or an 
average return of 5.38 per cent. on the capital cost of 
open line, 
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square feet. Also hinged ashpit dampers to be fitted to 
ashpits. Furnaces to be on an approved principle for the 
consumption of smoke. 

00. Steam and Water Fittings. —Stop valve on the 
boiler, the chest being cast iron, fitted with brass valve, 
lid, and spindle, and cast iron hand wheel, and to have 
an internal steam pipe, so as to draw the steam from ali 
parts of the steam space of the boiler. 

101. Circulating Tubes, dc. —To have ‘ Menzies’” 
vatent circulating tubes fitted, and to have studs and 

angers fixed where required in the boiler for attaching 
about 3 ewt. of zinc, and that quantity of zinc to be put 
into the boiler before getting steam. 

102. Safety Valves.—Coe’s, or Adam’s, or approved safety 
valves to be 3$ in. in diameter, two in number, in one 
cast iron chest, the valves and lids to be gun metal, and 
the spindles, spring case, and adjusting nut to be of 
brass, to be loaded direct with springs, and to be so 
arranged that the engineer in charge may turn the valve 
upon its face, but not alter the fixed load. To have 
copper drain pipe to conduct waste water to a tank in 
stokehole, and a copper waste steam pipe tv be carried 
well up the side of the funnel. The easing gear to be 
fitted so as to be worked from the engine room. 

103. Check Valves.—Main and donkey feed check valves, 
chests, spindles, and covers to be of brass, and the valves 
— lids of gun metal, renewable without disturbing the 
chests. 

104. Blow and Scum Cocks.—Blow and scum cocks of 
gun metal, with spiggots to project through boiler plates. 

105. Water Gauges, dc.—Water gauges with trial cocks 
and whistle cocks, are to be Dewrance’s asbestos packed 
cocks, also a drain cock to be fixed on the lowest part of 
bottom of boiler. 

106. Scalding Down Cock.—A 2? in. Dewrance asbestos 
packed cock to be fitted to the boiler with a range of } in. 
solid drawn copper pipe No. 12, B.W.G., leading to the 
Top Tumbler platform, terminating with a cock and 
coupling to take a flexible hose, a branch to be on the 
pipe in a convenient position in the engine room, and also 
to be fitted with a similar cock and coupling. 

107. Cleading.—The top, sides, and back of the boiler 
to be covered with hair felt or cement, and cleaded with 
sheet iron, no wood grounds to be used. 

108. Stokehole. —To be fitted with necessary ladders, 
gratings, and ash cock, the floor to be laid with 2 in. 
wood battens, on iron supports, and covered with cast 
iron chequered plates. 

109. Ventilators—Two to be fitted with movable cowls, 
carried sufficiently high and through the stokehole 
gratings in roof of the deck-house, and to be arranged 
with suitable winch and chain for hoisting the ash 
buckets. The gratings to have light hinged iron covers. 
Also two ventilators with movable cowls to be fixed 
over engine room. 

110. Donkey Pump. —The donkey pump to have a 10 in. 
cylinder, 8 in. stroke, and 5 in. double acting bucket, the 
barrel to be brass lined, and the pump rod of Muntz 
metal, and the valves of gun metal. This pump to be 
well designed, with connecting rod and adjustable 
brasses, and to be made to pump from the sea, hot-well, 
and every compartment of the dredger, and also to draw 
water through the condenser tubes, and to discharge on 
to the deck or direct overboard. The pump to be fitted 
with an escape valve. 

111, Pump Suctions.—A 3 in. suctien pipe to be led 
from each compartment of hull, and a port, starboard, 
and midship suction in the engine room to a valve box 
placed in the engine room, fitted with non-return valves, 
both bilge pump and donkey to be connected with the 
valve box, but care must be taken that the sea cannot 
inadvertently be run into the valve box. The name of 
each suction to be distinctly cast on the covers of its 
respective valve. 

112. Hand Pump.—A suitable hand pump is to be pro- 
vided, made to draw from the sea and to feed into the 
boiler. 

113. Repairing Gear.—A roller and shackle, with lifting 
screw, to be fitted to a beam in the engine room, to 
facilitate lifting the cylinder covers, &c. 

114. Wash Deck Pipes.—Sufficient length of 2} in. gal- 
vanised iron pipe with brass couplings, and one 30 ft. 
length of copper-rivetted leather hose to be fitted on 
deck, a branch to be taken up to top tumbler platform. 

115. Painting.—The engine, machinery, boiler, engine 
room, and stokehole, to have three coats of paint, and 
to be varnished to the approval of the engineer. 


116.—-Engine Room and Stokchole Tools, &c. 


1 Engine room clock 1 Lamp wick box 

1 Engine counter fitted 1 Pair of scissors 

1 Ferrule press 1 Tallow syringe 

1 Set of tools for fixing and 6 Assorted oil feeders with 
drawing tubes in conden-! copper spouts 

1 Copper half-round lamp 

2 Copper gauge lamps 

1 Copper globe lamp 

2 Tin tube lamps 

4 Tin trimmers’ lamps 

1 Gallon oil measure 

1 Tin funnel 

1 Copper tallow kettle 

6 Blades for picker bars 1 Copper stand for tallow 

2 Tube scrapers kettle 

2 Tube brushes with handles | 1 Tin tallow kettle 

1 Spanner for each size of | 1 Vice 

1 Bench for vice 

1 Pair of copper vice grips 

1 Pair of lead vice grips 

|1Set eye bolts for over- 

hauling 
|1 Copper jet pipe for deck 


ser 
2 Trimming shovels 
2 Firing do. 

2 Long rakes 

2 Short do. 

2 Long slices 

2 Short do. 

2 Picker bars 


nut 
1 Close ended spanner for | 
cylinder cover nuts 
1 Large shifting spanner 
1 Small shifting spanner 
1 Key rack 





Ose 


1 Emery cloth box 


2 Galvanised iron pails 

2 Tron ash buckets 

1 Pair of plyers 

4 Files, assorted 

2 File handles 

6 Gauge glasses 

2 Patent tube stoppers 

18 Bolts and nuts, assorted, 
for engine 

12 Bolts and nuts, assorted, 


1 Hose for cooling ashes 

2 Hoses for scalding down, 
with couplings and copper 
nozzles cleaded with hard 
wood 

Drip trays where required 

1 Galvanised iron tallow | 
tank 

1 Cast iron condensed water 
tank with brass cock 

2 Galvanised iron oil tanks! for boiler 
with brass cock | 4 Steel wedges 

1 Pair of 3-ton Weston pul-| 4 Packing drawers 
ley blocks | 4 Packing sticks 

1 Ratchet brace | 1 Pair of slings for cylinder 

6 Assorted drills | covers 

1 Fore hammer | Spare Gear, 

1 Quarter hammer 1 Main feed valve and seat 

2 Hand hammers 1 Boiler check valve and 

1 Copper do. | seat 

1 Lead do. 1 Set of piston bolts 

2 Coal do. 2 Pumpescape valve springs 

6 Chisels 4 Spare crankshaft, placed 

1 Salinometer in engine room 

1 Copper pot for salino- | 3 Cwt. of zinc bars 
meter H 
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117. Mooring Crabs and Capstans.—The mooring crabs 
for mooring and regulating cut of the dredger are to be 
placed about the positions shown on the hull plan. The 
stern crab (Figs. 14, 15 and 16), is to fitted with three 
cupped sheaves, or chain drums, designed so as to take a 
firm hold of the chains, and to be so constructed that 
the stern and thwart chains can be taken in or slacked 
out separately or together, and is to be fitted with 
powerful brakes ; this crab is to be driven from under the 
deck by an auxiliary engine, which has also to drive two 
capstans to be placed on each quarter of the dredger. 
Two bow crabs (Figs. 26 and 27), of similar construction, 
to be placed on each side of the well, but these crabs are 
to have only two cupped sheaves each, and capstans are 
also to be placed on the port and starboard bow, and are 
to be driven by auxiliary engines placed under the deck. 
The chains from the crabs are to be led direct off the 
sheaves or drums into the chain lockers under the deck. 
The crabs are to be of sufficient power so as to be 
capable of moving the dredger at the rate of 6 ft. to 
15 ft. per minute, either ahead, astern, or athwart. The 
power to be exerted by each capstan is to be equal toa 
pull of 2240 1b. In designing these crabs and capstans, 
care is to be taken so as to ensure safety in working as 
much as possible. The capstans are to be so arranged as 
to be readily thrown out of gear, and are also to be of 
sufficient height to allow of ropes being led over top of 
bulwark. All steain pipes are to be of copper, and to be 
brought from the boiler to the respective engines under 
cover of the deck, and are to be protected by felting ; the 
exhaust steam pipes are to be so placed as to cause as 
little nuisance as possible. 

118. Main Gearing (Figs. 6,7, 8, 9,and 10).—The gear- 
ing for driving the top tumbler is to be capable of being 
readily disengaged, and to be arranged so as to work at 
two different speeds, according to the nature of the mate- 
rial to be dredged, and giving a speed of 12 and 15 buckets 
respectively per minute, at 60 revolutions per minute of 
the engine. The above gearing is to consist of two steel 
pinions, respectively 3 ft. 4)in., and 3 ft. 10}in., 34 in. 
pitch, and 10in. onface, connected by means of a long boss, 
to enable them to slide in and out of gear with the two 
spurwheels, respectively, 9 ft. 5fin. and 9ft. Oin., keyed 
on acountershaft of not less than 10in. in diameter, and 
carried upon two wrought-iron box girders between the 
main framing; on the end of the countershaft is to be 
keyed a cast steel mitre wheel, 4ft. 6fin. in diameter, 
44in. pitch, and 1lin. on face, working into another 
similar mitre wheel, | on toa vertical shaft of not 
less than 9} in. in diameter} and at the top of which is to 
be keyed another cast steel mitre wheel of the same 
dimensions, which is to work into a similar mitre wheel, 
keyed on to horizontal countershaft of not less than 94 in. 
diameter, and on the end of this shaft is to be keyed a 
shrouded cast steel pinion, of 2 ft. 114 in. in diameter, 
4 in. pitch, and 13} in. on face, which is to transmit the 
power to a spur wheel 12 ft. 10 in. in diameter, 4 in. pitch, 
and 13 in. on face; this wheel is to be keyed on to the 
tumbler shaft, which is to be 14 in. in diameter, excepting 
at the journals, and the portion of the shaft within the 
key beds of the tumbler, which are to be not less than 
12) in.; this wheel is to have a friction nave of 7 ft. 0 in. 
in diameter, fitted with eight cast-iron friction blocks of 
sufficient surface for the power required, and each block 
is to have an adjusting screw. Each of the wheels and 
pinions are to be secured on the shafts by two keys. The 
whole of the shafting is to be forged from the best selected 
scrap iron. The teeth of all wheels and pinions are to 
be made from machine-cut patterns, or to be machine 
moulded, and all wheels, except where otherwise specified, 
are to be made of sound and tough cast iron. All carriages 
and footsteps are to be of a good and substantial design, 
and are to be fitted with heavy gun-metal bearings, and 
art to be firmly attached to girders, upon cast-iron bearing 
plates, having keys and snugs at ends. 

119. Hoisting Gear for Bucket Ladder, (¥igs. 11, 12, and 
13).—The lower end of the ladder is to be suspended by 
heavy chain tackle from the sheers ; the upper sheaves to 
be grooved on trods for 1,4; in. short link chain, and to be 
36 in. in diameter, to be five in number, and to be bushed 
with gun metal, working on a strong forged steel spindle 


44 in. in diameter, and which is to be carried by heavy | 


straps with plates on the outsides and between eac 
sheave, and to be firmly bolted to the cross beam of sheers. 
The spindle is to be so arranged as to allow of the removal 





of sheaves without it being necessary to take down the 
bracket, and ample provision is to be made for oiling the 
sheaves through the spindle. The lower block is inten 
four sheaves of the same diameter, to be bushed with 
rolled steel, and to work upon a 44 in. steel spindle, and 
is to be framed with plates and straps, and to be connected 
by means of shackles to a crosshead formed of two forged 
iron plates, which are to be firmly rivetted together by 
means of distance pieces and rivets, the ends of the cross- 
head are to be attached to straps on the ladder by means 
of connecting rods 3 in. at the neck, and swelled to 4 in. 
in the middle, and to have single eyes at each end with 
pins 24in. in diameter. The lifting chain (Figs. 11, 12 and 
13) is to be 1,°; in. in diameter short-linked crane chain, 
and is to lead back by means of turning sheaves on each 
side of well to two grooved chain barrels of sutticient 
length and diameter as to allow with one turn on the 
barrels the raising of the ladder from its lowest working 
depth at a rate of 4 ft. 6 in. per minute, until the end of 
the ladder is 12 in. above the surface of the water without 
a riding turn. These chain barrels to be driven by means 
of steel gearing from an auxiliary engine, and are to be 
fitted with powerful brakes and friction clutches ; these 
brakes and clutches are to be so connected and arranged 
as to be under the entire control of a man stationed on 
the deck near the end of the ladder well. 

120. Oil Suphons.——The whole of the bearings and 
working parts of the main gearing, hoisting barrels, crabs, 
capstans, and auxiliary engines are to be fitted up with 
oil syphon cups, to ensure perfect lubrication. 

121. Bucket Ladder, (Figs. 17, 18, 19, 20 and 21).—To 
be constructed as shown on plan, and to be 74 ft. in length 
from centre to centre, formed of two wrought iron plate 
girders, 5 ft. in depth at the centre, diminishing to 2 ft. 
2 in. at the ends, these dimensions being to back and back 
of angle iron ; the width of the ladder is to be 6 ft. outside 
of flanges; the web plates are to be ,’; in. thick, with top 
and bottom angle irons 34in. by 35 in. by {4 in., and 
flange plates 9 in. by 4 in.; the rivets to be = in. in 
diameter, and 4in. pitch. The girders are to be connected 
by 1's in. web plates, framed with angle irons 3 in. by 3 in. 
by $in., with flanges top and bottem, 16 in. by ,%; in., ex- 
tending the full width of the ladder, and to have diagonal 
bracing of alternate T iron 6 in. by 3 in. by ,% in., and 
of flats 6 in. by 17 in., rivetted to the top and bottom 
flanges of girders between each frame; the top T bars 
are to be fixed in opposite directions to the bottom bars ; 
to the bottom of the ladder is to be rivetted a mud 
shoot, formed of ,'; in. plate with butt joints, and to 
be flush-rivetted on the inside, and to be to the form 
and dimensions shown upon the drawings ; on each side of 
the topofthe ladder for alength of 60 ft. is to be a splash 
screen of 1}-in. iron plates, 15 in. in depth, strengthened 
with angle irons 1} in. by 14 in. by fin. ; these screens are 
to extend from the top end of the ladder, and are to be 
so attached as to be easily removed. The ends of the 
ladder are to be strengthened by extra plates and angle 
irons, and are to have cast steel bosses rivetted on, which 
are afterwards to be bored out. The upper end of the 
ladder isto be carried by an iron gudgeon (Figs. 35 and 
36), 9 in. in diameter, passing through a cast-iron distance 
piece, and the ends of the gudgeon are to be made fast in 
strong blocks, which are to form part of the main car- 
riage for the top tumbler, and the whole isto be arranged 
so as to allow the top tumbler to be easily removed with- 
out disturbing the ladder. 

122. Top Tumbler. (Figs. 37 and 38).—To be a sound 
steel casting of a pentagon form, and to be hooped with 
5in. by 4 in. iron at each end, the bosses to be bored out 
to 14 in. diameter, and to be well keyed on to the shaft 
by four keys; all dimensions and details are to be as 
shown on the drawing. 

123. Lower Tumbler. (Figs. 39 and 40).—The lower 
tumbler is to be formed of a cast steel hexagonal barrel 
bolted on to cast iron bossed flanges, through which is to 
be driven a chilled cast iron bush secured by parallel 
keys, and is to be perfectly true inside, so as to work 
freely upon a case-hardened forged iron gudgeon of 9 in. 
diameter, which is to be fixed in the ladder bosses so as 
to prevent any movement of it. All bolts are to have 
patent steel spring washers under the nuts, and large steel 
washers are to be placed between the bosses of ladder and 
tumbler. 

124. Rollers.—The twelve rollers for carrying the buckets 
on the ladder are to be of chilled cast iron of 12in. external 
diameter, and 7 in. internal diameter, and to be 4 ft. 5 in, 
in length, and are to be made to take 3in. square spindles, 
which are to have a bearing of 4 in. within each end of 
the roller. The spindles are to be square for a length of 4 ft. 
5 in., and to be 3 in. in diameter at each end fora length 
of 44 in., and each end of the spindle is to have four steel 
wedges inserted and welded solidly, and wrapped round 
the iron, and the ends are afterwards to be hardened with 
potash. The spindles are to be securely keyed into the 
rollers with wood and iron wedges, and are to run on open 
lignum vitz bearings in metal cods bolted to the ladder, 
and to be well covered with wood or sheet iron to keep out 
sand, &e. 

125. Buckets. (Figs. 31, 32, 33 and 34).—The buckets to 
be thirty-four in number, each having a capacity of about 
15 cubic feet, and are to be of the form and construction 
shown on the detail drawings. The backs and the ends of 
the buckets are to be in one steel casting, properly an- 
nealed, and all rivet holes are to be drilled from a sheet 
iron template of the exact shape of the front plate, the 
holes in the back for link pins are to be cast parallel and 
square to each other, and are to be rimed out, and the 
recess for pin heads are to be true and square. The fronts 
are to be of best boiler plate 7; in. in thickness, and are to 
be sheared and punched from a sheet iron template, and 
to be bent to the required form upon a metal block, the 
fronts are to be rivetted on to the backs by ¢ in. cupped 
rivets, excepting where nose-piece is attached. The nose- 
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piece is to be of well-hammered mild steel, and is to be | 
forged to sheet-iron templates, and the rivet holes are to | 
be drilled after having been marked off from the holes in 
the bucket fronts when rivetted on to the bucket backs. 
The nose-pieces are to be rivetted on to the fronts by 1-in. 
countersunk hammered headed rivets, and to the backs 
by flush countersunk 1-in. rivets with flush heads. All 
patterns, templates, and moulds for the buckets are to 
become the property of the Commissioners, 

(7'o be continued.) 


STEAM TRIALS UNDER FORCED DRAUGHT. 


On the Steam Trials of the “Satellite” and ‘‘ Conqueror” 
under forced Draught.* 


By R. J. Butter, Member. 


THE many advantages which are obtained in torpedo 
boats and other small craft fitted with a single boiler, by 
the successful employment of forced draught by fans in 
closed boiler-rooms, have naturally induced the designers 
of war ships and their machinery to endeavour to secure 
similar advantages, by the application of the same system 
on a larger scale to the common high-pressure boilers, 
which are usually fitted in such ships, 

For some considerable time past provision has been 
made in the designs of the machinery of all the most im- 
portant ships of the Navy for the application of this 
system, so that it only remains to order the addition of 
the requisite boiler-room fittings, in case of its adoption. 

The French Government have used the fan draught 
with ordinary boilers in closed boiler-rooms in ships of 
war for some two or three years, and in this country the 
firm of Sir W. Armstrong and Co. have adopted and 
carried it out successfully, in connexion with low circular 
boilers, in some fast cruisers which they have built during 
the last two years for foreign governments. 

Within the last twelve months, the Satellite and Con- 
queror, fitted with boilers of the usual types, were far 
enough advanced to admit of the necessary additions 
being made to their boiler-rooms, for putting them under 
air pressure, without delaying their completion and trials. 
The opportunities thus afforded of acquiring needed 
information were embraced ; the arrangements have been 
carried out in these vessels, and several steam trials made. 

The engines of the Satellite and Conqueror were not 
designed to develop the high powers which it was found 
the boilers could generate steam for, even when they were 
worked under a moderate amount of air pressure. The 
conditions, therefore, were not favourable for the deter- 
mination of the best possible results, but those which 
were obtained are of sufticient value to enable the capa- 
bilities of the machinery to be more nearly proportioned 
to the boiler power in other vessels. It is in the hope 
that the particulars of the trials made in these two 
vessels may be of interest to the members of this In- 
stitution, that this paper has been prepared by me. 

The Satellite is a single screw composite sloop of 1420 
tons displacement. Her engines are of the usual two 
cylinder compound type, placed horizontally. The boilers 
are of the long low kind, with two furnaces in each, an | 
intermediate fire-box, and the tubes beyond. The | 





boilers are arranged in pairs in two separate water- 
tight compartments, as shown on Figs. 1, 2, 3,+ being 
fired at the forward and after ends respectively. One 
funnel serves both sets of boilers. The engines and 
boilers are placed beneath a steel deck, which is below 
the water line. All the necessary openings in this deck 
for ventilation and other purposes are protected by 
shutters or stout bars, and coffer-dams. Direct com- 
munication between the boiler-rooms, and to the back 
ends of the boilers, is obtained by means of a passage at 
one side. An air lock is provided at each end of this | 
pe. and also at the entrance to the after boiler-room | 
rom the engine-room. Air-tight screens of thin sheet iron 
are worked flush with the fronts of the boilers, attached 
to the fore and aft coal-box bulkheads at the sides, and 
to the steel deck and ship’s bottom. Doors are provided 
in these screens to give access to the tops of the boilers. 
Each boiler-room has a fan five feet in diameter, placed 
horizontally under the steel deck, with separate air supply 
shafts extending well above the upper deck. Other air 
shafts and openings are provided for ventilation and 
access to the boiler-rooms, but these are closed when the 
forced draught is applied. 

Two sister vessels, the Heroine and Hyacinth, have 
machinery and boilers exaetly similar to those of the 
Satellite, except that they are not fitted with the 
apparatus for working under air pressure. The par- 
ticulars of their steam trials are given at the end of the 
paper, because they form an interesting comparison with 
those of the Satellite. 

The Conqueror is an ironclad ram of 6200 tons displace- 
ment, having twin screw engines of 4500 estimated in- 
dicated horse power. Her engines are vertical inverted 
three cylinder compound, with cranks at equal angles. 
A middle line bulkhead separates the two engine-rooms. 
There are eight high boilers with return tubes over the 
furnaces. They are arranged in pairs in four boiler- | 
rooms, separated from each other and from the engine- | 
rooms by water-tight bulkheads. The boilers are placed | 
with their backs to the middle line bulkhead, and are 
fired fromthe wings. One funnel is common to all the | 
boilers. 

The only additions made to the orginal arrangements | 
in the boiler-rooms consist of a horizontal ceiling } 
about eleven feet above the floor, worked across 
each room from the coal-box bulkheads to the fronts | 
of the boilers enclosing the uptakes; and vertical | 





* Read at the twenty-fourth session of the Institution | 
of Naval Architects. 

+ We shall publish the illustration referred to in our 
next issue. 





screen plates between the boilers extend up from the 


| sels, and the unfavourable ones in the Conqueror, ac- 
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front boiler bearers to meet the ceiling. ‘he vertical 
plates are also worked round the fronts of the boilers 
enclosing the smoke-boxes, which thus keep the boiler- 
rooms cool. These vertical plates are far enough back 
from the fronts of the boilers to form pockets for the 
gauge glasses. 

Hinged doors are fitted along the ceiling to be open 
under normal conditions of working, so that the original 
system of ventilation by means of cowl pipes from above 
the upper deck then operates. Air locks are provided 
between the engine rooms and after boiler rooms, and also 
the passage-way across the ship at the forward end of the 
other boiler rooms. When working with all the boilers 
under air pressure, communication is open between the 
forward and after boilerrooms through doorways in the 
cross bulkheads. 

Two vertical 4-ft. fans on one spindle, fixed at the after 
ends of the rooms above the ceiling, supply each of the 
after sets of boilers; and one 5-ft. fan at the forward 
ends of the rooms supplies each of the forward sets of 
boilers. 

The air supply for the after fans is obtained entirely 
from above the upper deck through separate vertical 
shafts. The forward fans are supplied partly from the 
main deck and partly from the upper deck. The prin- 
cipal particulars of the machinery of the Satellite and 
Conqueror, as well as the most important of the obser- 
vations made on their trials, are also given at the end of 
the paper. 

The Satellite and her two sisters were all tried under 
natural draught alone. ‘Trials were also made in the 
Heroine and Hyacinth, using steam jets in the funnels to 
compare the effect with that of the fan draught. In 
the former vessel, only the forward boilers were worked 
in this way, but in the Hyacinth all the boilers were 
used, and they were worked as hard as possible in both 
Cases. 

The indicated horse-powers developed on these two 
series of trialsagree with each other fairly, considering that 
they were made under somewhat different circumstances. 
The intended horse-power of these vessels was 950, to be 





obtained without any forcing, but the result considerably 
exceeded this in each case, the mean power of the three, 
under natural draught simply, being about 20 per cent. 
greater than the contract power. This was owing, no 
doubt, to the exceptionally good ventilation, the high 
funnel, and to the high steam pressure used. The per- 
formance was very satisfactory, but it had the effect of 
narrowing the scope of the working under forced draught 
in the Satellite. 

These trials show that under the most favourable con- 
ditions, from 10 to 104 horse-power is obtainable per 
square foot of grate from this class of boiler when worked 
without forcing the draught; and that nearly 13 horse- 
power, or about 24 per cent. more, can be realised when 
the ordinary steam blast is employed, the boiler-rooms 
being open as usual. It isto be observed that the power 
obtained by forcing the draught in the boilers of these 
vessels by steam jets, compared with the results from 
other similarly proportioned boilers is also exceptionally 
high, which is only attributable to the favourable condi- 
tions above referred to. The proportionate increase of 





power produced by this means, over that given by the 
natural draught alone, is, however, not exceptional. 

On the Conqueror’s tirst trial, scarcely eight horse- 
power per square foot of grate was obtained. But here | 
the conditions were not so favourable for the development 
of a highresultas in the smaller ships. The grate bars were 
unusually long, and the closed-in boiler rooms rendered a 
very slight use of the steam blast necessary at times to 
quicken the draught. As the effect obtained from these 
boilers on this occasion was less than those which have 
been previously obtained under natural draught alone, 
from the same type of boilers similarly arranged, this can 
only be amael as equivalent to a natural draught trial. 
The load on the boilers was 20 lb. less than on those of the 
Satellite, but the boiler tubes are brass (ferruled at the 
firebox end), whereas those of the Satellite are iron. 

The performance of these boilers is, however, not really 
so bad as it appears to be, judging it with reference to the 
grate area. In comparing the effect obtained from 
exactly similar boilers, the grate area forms a safe basis 
of comparison; but in dealing with different types of 
boilers, such as those of the Satellite and Conqueror, this 
does not necessarily hold, seeing that, in one case, as in 
that of the high boilers of the latter, the proportion of 
grate area may be abnormally increased, by extending 
the grate bars to the backs of the fireboxes. The maxi- 
mum grate area obtainable was’employed in both types on 
these trials, that of the Satellite bearing nearly the usual 
ratio to the total heating surface, which is fixed, while 
that of the Conqueror was greatly in excess. The 
proportion of heating surface provided in both types 
of boiler to the estimated horse-power is practically the 
same. 

A comparison of the power obtained per square foot of 
grate on the Conqueror’s first trial with the mean result 
of the natural draught trials in the other vessels, makes 
the performance of the boilers of the latter appear about 
30 per cent. superior to that of the high boilers ; but, com- 
paring the mean power realised, in proportion to the total 
heating surface, as it properly should be compared, the 
apparent superiority of the low boilers becomes reduced 
to 9.5 per cent., and, as above mentioned, the favourable 
circumstances which obtained, prevailed in!the small ves- 


count for this. 

The first of the Satellite’s forced draught trials, like 
the first steam-blast trial, was made with the two forward 
boilers only, to keep well within the limits of the capa- 
bility of the engines to transmit the power. The air 
pressure used varied from 1in. tol} in. of water, but 
was in effect only 1 in. throughout, the increase being 





required gradually as the heating surface became dimi- 
nished by the lower tubes being blocked up by coal 
thrown over the bridges. 864 indicated horse-power was 
realised as the mean of the three hours work, or 15.7 
horses per square foot of grate, and this power was main- 
tained during the whole time as uniformly as could be 
expected. The tendency of the boilers to prime prevented 
this air pressure being exceeded. 

On the next trial all the builers were used, and worked 
for half an hour at } in. air pressure. The results of this 
are only given as showing that this amount of air pressure 
with the boiler-rooms closed, produced practically the 
same effect, in regard to power, as the natural draught 
with the boiler-roums open. 

On the subsequent trial three boilers were used, the air 
pressure being increased gradually. With 4 in. the effect 
is very nearly the same as when using the steam blast. 

At an air pressure of ] in., 16 horse-power was obtained 
per foot of bar, but it will be noticed that the condensing 
apparatus, which maintained a good vacuum up to about 
1200 horse-power, was being overtaxed, and a fall in the 
vacuum took place. ‘ 

The three boilers were further worked at an air pressure 
of from 1j in. to2in. With the increase in air pressure, 
the vacuum was further diminished, but the power and 
speed of the engines were maintained with a very fair 
degree of uniformity. Apparent unsteadiness in the water 
caused the feed to fluctuate, and necessitated variation in 
the air pressure to keep the power uniform. The indicated 
horse-power now obtained reached as high as 1397, or 
16.9 per foot of grate bar, as the mean of the two hours’ 
trial. This exceeds the performance under natural 
draught by 624 per cent., and that under steam blast by 
30 per cent. Considerable leakage of air occurred through 
the furnaces of the unused boiler ; especially at the higher 
air pressures, so that an increased fan speed was neces- 
sary in one bviler-room to maintain the required air 
pressure. 

After this, an attempt was made to work all the boilers, 
commencing with 14 in. of air pressure, but the engines 
could not take the steam, and it was abandoned. The 
indicator diagrams taken showed that 1570 horse-power 

ad been developed, or about 65 per cent. above the 
specified power ot 950 horses, the engines running at 120 
revolutions. 

The indicator diagrams were taken, and the usual ob- 
servations made every quarter of an hour, during the 
forced draught trials in this ship. 

In the Conqueror two series of forced draught trials 
took place. The first, which immediately followed the 
ordinary trial, was made solely with the object of ascer 
taining the maximum power and speed the vessel could 
attain on an emergency, and it is only valuable on that 
account. Steam blew off freely from the safety valves 
during the whole time, and additional pipes were fitted 
to admit steam direct from the main pipes to the low- 
pressure cylinders. ‘Thus a large quantity of the steam 
generated was wasted, and another large portion used 
uneconomically. 

The other trials were made to determine the capabilities 
of the boilers, and for this purpose the after boilers only 
were used. ‘They were worked for 1} hours, under an air 
pressure varying from 1 in. to 1} in. in the two rooms, and 
subsequently for the same perivd at from 1} in. to 2 in. 
of air pressure. “Ihe indicated horse-powers developed 
under these conditions were 3665 and 4023, or at the rate 
of about 12.2 and 13.4 horses per square foot of grate 
respectively. The same length of crate bar, viz., 7 ft. 
6in., was used on all these occasions, and there is no 
doubt that the high builers were worked at a considerable 
disadvantage on this account, as compared with the low 
boilers of the Satellite. But as one object of the trials 
was to ascertain the workability or otherwise of the long 
bars, they were retained. Unfortunately, circumstances 
did not permit of further trials being made with the 
bars shortened, so as to reduce the grate area to the usual 
proportion, for they would have yielded useful infor- 
mation. 

If the performance of these boilers on the last trial, 
which was the best that, I believe, could be maintained 
under the cireumstances, be compared, on the basis of the 
proportion of power obtained to total heating surface, 
with that of the Satellite’s boilers when the greatest 
effect was realised, it will be seen that the latter still 
appear superior in steaming power, and to about the same 
extent as before, viz., 9.6 per cent., although the mean 
air pressure was slightly less. Comparing, again, the 
first trials of the Satellite and Conqueror under forced 
draught, and regarding the air pressures as practically the 
same, the performance of the boilers of the former appear 
10 per cent. better than that of the high boilers. But on 
a short trial made in the basin at Chatham, using one of 
the after sets of boilers only and one set of engines, the 
grates then being 6ft. Gin. long and the air pressure 
2in., 2140 horse-power was developed, which is at the 
rate of 16.46 per square foot of grate, and 0.625 per square 
foot of heating surface. This approaches more nearly the 
best of the performances of the Satellite, which is only 
superior to it to the extent of 2.56 per cent., but which 
was obtained with considerably less mean air pressure. 
It must be observed that on this occasion the fires were 
clean, and the men fresh, but as a considerable margin of 
power remained in the fans, it is an open question whether 
this power could be maintained as long as the other trials 
lasted. 


(To be continued.) 


GERMAN RaILway CONSTRUCTION IN 1882.—During the 
past year, the total Jength of new line constiucted in the 
German Empire was 372 miles; 22 miles of this was 
narrow gauge. The longest line was that between 


Stargard and Ciistrin, which was a little over 61 miles in 
length. 
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TURBINE WITH KOSTER'S VENTILATION. 
MAsqgIXENPABRIK, FRANKENTHAL (RHEINPFALZ). 
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THE INSTITUTION OF NAVAL 
ARCHITECTS. 

Tue Institution of Naval Architects is this week 
holding its twenty-fourth session under circum- 
stances which give good ground for hope that it will 
in the future be able to carry on its useful work by 
the efforts of its younger members in spite of the 
many losses which it has recently sustained of its 
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The publisher begs to state that since January 1, 1882, the ordi- 


older and best known supporters. Since the last 
| meeting was held, Mr. Scott Russell, whose name 
was identified with the career of the Institution, has 
passed away. Mr. Merrifield, for many years 
| honorary secretary and a frequent contributor of 
scientific papers at the meetings, has, it is feared, 
been permanently incapacitated by illness, and 
this year the Institution has also been tem- 
porarily deprived of the able services of Mr. 
William Denny, who is only just recovering from a 
severe attack of typhoid fever. In spite of these 
disadvantages the programme contains a list of 
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appear nevertheless tobe of great interest. Amongst 
these we may mention the following papers, which 
we hope to be able to deal with in greater detail next 
week : ‘On Certain Points of Importance in the 
Construction of Ships of War,” by Captain Noel, 
R.N. ; ‘‘On Bulkheads,” by Mr. James Dunn, of 
the Admiralty ; ‘‘ The Influence of the Board of 
Trade Rules for Boilers upon the Commercial 
Marine,” by Mr. J. T. Milton, of Lloyd’s Registry ; 
‘** Hogging and Sagging Strains in a Seaway as in- 
tluenced by Wave Structure,” by Mr. W. E. Smith, of 
the Royal Naval College, Greenwich ; ‘‘ On the Ex- 
tinctive Effect of Free Water on the Rolling of 
Ships,” by Mr. P. Watts, of the Admiralty; ‘‘A 
Description of a Method of Investigatian of Screw 
Propeller Efficiency,” by Mr. R. E. Froude. All 
these papers by comparatively younger members 
of the Institution are of great interest, and are 
worthy of its best traditions. They afford a prac- 
tical proof, if proof were needed, of the good educa- 
tional work which the Society has done since its 
foundation. The production of such papers as 
these twenty years ago would have been an impos- 
sibility, except for the very highest professional 
authorities, and the present condition of the 
sciences of Naval Architecture and Marine Engi- 

neering, which alone renders their production 

possible, is largely if not exclusively due to the 

dissemination of knowledge on these subjects, which 

the Transactions of the Institution have produced, 

and to the foundation of the School of Naval Archi- 

tecture now merged in the Royal Naval College, 

which may be said to owe its existence to the 

initiative of the Council of the Institution aided by 

the great influence with the Government of its then 

President the late Lord Hampton. 

We have recently noticed a good deal of criticism 
of the conduct of the affairs of the Institution, and 
though not prepared to endorse all that has been 
said, we must fairly admit that its sphere of use- 
fulness and activity might with advantage be ex- 
tended. The objects which were had in view by 
its founders, are recorded at-the head of the bye- 
laws in each volume of Transactions. Briefly put, 
they are as follows : 

1. The bringing together of the results of expe- 
rience, acquired by shipbuilders, marine engineers, 
naval officers, yachtsmen, and others. 

2. The carrying out, by the collective agency of 
the Institution, of such experimental inquiries as 
may be deemed essential to the promotion of the 
science and art of shipbuilding. 

3. The examination of new inventions, and the 
investigation of professional questions. The first 
of these objects the Institution may very justly 
claim to have filled in a very marked degree. The 
pages of its twenty-three volumes are filled with the 
records of the experience of its members, many of 
which are of the utmost value; and as far as this 
object is concerned, it would be difficult to find any 
fault with the conduct of the Society. 

The second object it has not even been attempted 
to fulfil. We doubt very much whether such an 
object can ever be usefully carried out by a scientific 
society, on account of the enormous expense in- 
volved, and we think that in this instance the fault, 
if fault there be, lies more with the founders of the 


Institution than with those who have subsequently 
become responsible for carrying out their inten- 
tions. It may not, however, be out of place to 
notice that the influence of the Institution has not 
been without effect in inducing the Lords of the 
Admiralty to establish the experimental works at 
Torquay, which were for so many years under the 
superintendence of the late Mr. Froude, and 
which are now carried on with great ability by 
his son, Mr. R. E. Froude. The practical re- 
sults obtained at these experimental works have 
been of incalculable value to the science of 
naval architecture, and have for the most part been 
communicated to the world through the medium 
of the Transactions of the Institution of Naval 
Architects. The third object, the examination of 
new inventions and of professional questions, is one 
which has not perhaps been carried out in the sense 
that would be wished by the typical inventor, but 
doubtless this was not the sense that was con- 
templated by the framers of the rules. On the 
other hand, there is scarcely an invention or im- 
provement of tried importance connected with 
shipbuilding or marine engineering which has not 
been communicated to the Institution and amply 
discussed by its members. 

The faults that we find with the conduct of the 
affairs of the Society refer principally to the 
way in which the public meetings are held. 
These take place but once a year, and occupy 
but five sittings, during which it is attempted 
to read and discuss as many as eighteen or 
twenty papers, many of which are of sufficient 
importance to require one or even two sittings, for 
their adequate treatment. One consequence of 
taking so many papers at a time is that it is impos. 
sible to get them all printed and placed in the 
hands of members at a sufticient period before the 
meetings to insure their contents being thoroughly 
mastered. We cannot help thinking that the 
Council would best consult the interests of the 
Institution, and the wishes of its members, by fol- 
lowing the example of other similar societies, by 
holdings its meetings more frequently, and occa- 
sionally in the provinces. On one occasion only, 
in the year 1877, the Council held a second meet- 
ing in one year, at Glasgow. The result was so 
successful that it is difficult to imagine why 
the precedent which was then set, has not since 
been repeated. One of the immediate results of 
that meeting was, that the income from annual 
subscriptions was increased by twenty per cent. in 
consequence of the number of new members who 
joined the Society which then came down to their 
midst. We believe that we are not far wrong in 
asserting that since the date of that meeting the 
income from subscriptions has been practically 
stationary. This one instance is sufficient to show 
the advantage that would accrue to the finances of 
the Institution if the practice of holding provincial 
autumnal meetings were persevered in. Whena 
society receives eighteen or twenty papers from its 
members ina year, it need have no fear of not 
having sufficient matter to occupy to the fullest 
extent the time at two half-yearly meetings, and the 
advantage which would accrue from the additional 
time that would thus be gained for the discussion of 
important subjects, could hardly be over-estimated. 


THE VENTILATION OF THE DISTRICT 
RAILWAY. 
A TERRIBLE fuss has, during the last fortnight or so, 
been made over the openings which are being con- 
structed for the better ventilation of the Metropoli- 
tan District Railway, and so excited have many 
writers and speakers become upon the subject that 
they appear to be utterly unable to regard the 
question at issue from a common-sense point of 
view, or even to discuss it fairly. As an instance of 
the reckless statements which have been made, we 
may point out that a brick building near the Charing 
Cross Station, erected for the accommodation of an 
electric light company, and a hoarding opposite the 
Horse Guards, hundreds of yards from the railway, 
have both been denounced in the papers as examples 
of the hideousness of the so-called ‘‘ blow-holes.” 
It would be well if those who write and talk so 
glibly on this subject would remember that leave 
was not granted to the railway company to make 
the offending openings until the whole question 
had been exhaustively investigated by competent 
authorities who had far better opportunities of be- 
coming thoroughly acquainted with all the facts of 





the case than the general public can possibly possess, 
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To the satisfaction of the Committee of the House 
of Commons, and subsequently to the arbitrator, 
Captain Douglas Galton, the railway company 
clearly proved, first, that additional ventilation 
was wanted in certain parts of the line, and, 
secondly, that the formation of openings, such as 
those for which permission was obtained, constituted 
the only practical means of affording this ventilation. 
As to the necessity of further ventilation the por- 
tion of the public using the railway is well able to 
judge, while, as to the second point, the fact that, 
when the question was before the Committee and 
the arbitrator, the strongly organised opposition 
aided by their eminent scientific advisers, were 
utterly unable to suggest a practical mode of venti- 
lation otherwise than by the formation of openings, 
should be regarded as conclusive. 

Many of the statements which have been made 
both in public speeches and in the press as to the 
smoke and noxious gases which are to be evolved 
from the “ blow-holes” would be most amusing 
were it not that, silly as they are, they are calcu- 
lated to cause alarm amongst a certain section of 
the public who are either unable or too careless to 
form a proper opinion for themselves. Under these 
circumstances it may be worth while to review 
briefly a few facts bearing on the case, In the first 
place it cannot be tco clearly understood that the 
formation of the ‘‘blow-holes” can in no way in- 
crease the discharge of noxious gases from the tun- 
nels into the streets. To read some of the state- 
ments which have been made it might be imagined 
that the District Railway was a huge apparatus 
for the manufacture of mephitic vapours whose 
capacity for the discharge of such vapours in- 
creased in direct proportion to the area of the ‘‘ blow- 
holes.” The fact is, however, that the working 
of the railway involves the discharge into the 
tunnels of a certain quantity of products of com- 
bustion every twenty-four hours, and these products, 
together with the carbonic acid resulting from the 
respiration of the passengers, must be removed 
day by day in order that the railway may continue 
workable. At present these gases escape at the 
stations and such openings as exist, while, when 
the offending ‘‘blow-holes” are formed, they will 
simply escape at a larger number of openings and 
be more widely distributed than at present, but 
will be in no way increased in quantity. If we 
take, for instance, the section of the line between 
Westminster Bridge and Charing Cross, which is at 
present ventilated solely at the stations just named, 
then it is evident that the formation of intermediate 
openings cannot lead to the discharge of any more 
offensive gases than now pass through these stations 
on their way to the outer air. Roughly, a section 
of the District Railway, such as that we have just 
named, may be likened to a trough with partially 
closed ends, and into which water is constantly 
running at a certain rate. In this comparison the 
trough corresponds to a portion of the tunnel, 
the water represents the products of combus- 
tion, &c., discharged from the engines and from 
the lungs of the passengers, while the openings 
at the ends are an equivalent of the openings 
at the stations at the end of the section. In 
this case the height of the water in the trough or 
the quantity contained in the latter at any given 
time will depend upon the relation between the 
rate at which the water is supplied and the area 
and position of the terminal openings. If now the 
trough be pierced by intermediate openings the 
head of water in the trough will be reduced (just 
as the air in the tunnel would be purified) although 
the aggregate rate of discharge of the water remains 
just the same as before. 

In concluding for the present our remarks on this 
subject we may point out one fact which appears to 
have been very generally lost sight of, and that is 
that the District Railway affords accommodation 
to a vastly greater number of passsengers than 
the roads and streets under which it passes, and 
on the principle that the efforts of local govern- 
ment should be directed to affording the greatest 
comfort to the greatest number, it is evident that 
the travellers below ground have fully as much 
right to be considered as those above. The Dis- 
trict Railway is to all intents and purposes a lead- 
ing metropolitan highway, and considering the 
important character of the accommodation it affords 
and the fact that it has so far been the reverse of a 
profitable undertaking, its proprietors are, to say 
the least of it, entitled to fair play at the hands of 
the public in such controversies as that which has 





lately arisen. 


ENGINEERING. 


MUNRO'’S TELEPHONIC EXPERI- 
MENTS. 

Mr. J. Munro, whose name is well known not 
only as a very clear writer upon electrical subjects, 
but as an original investigator, has recently, with 
the assistance of Mr. Benjamin Warwick, been con- 
ducting a most interesting experimental investiga- 
tion of the action of the microphone as a telephonic 
transmitter with the result of proving that metals 
may advantageously be employed in the place of 
carbon in a transmitting instrument, a practical 
development of one of the very earliest of Professor 


Hughes's microphones, and which we described and 
figured when we announced for the first time his | 
most important discovery.* The fact that metallic | 
electrodes can practically be employed in micro- | 
phonic transmitters has been denied of late with so | 
much assurance and in such high quarters, that Mr. | 


Munro’s successful applications of that portion of 


Professor Hughes's discovery, possess an especial | 


interest, and must to a considerable extent affect the 


aspect of litigation in future contests in which the | 


discovery of the microphone and the invention of 
the carbon transmitter are vital points at issue. 
In investigating the properties of metallic con- 


ductors employed in the construction of micro- | 
phones, Mr. Munro’s first experiments were made | 


with wires. These, in some cases, were caused by 
the action of a diaphragm, to rub the one on the 
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| passage from one to the other. Under the influence 
| of sonorous vibrations the one plate dances more or 
| less on the other, thus varying the resistance ; and 
very perfect articulation is produced in a tele- 
| phonic receiver included in the circuit. The gauze 
| transmitter so constructed may be fixed within a 
| wall-box with or without a mouthpiece, but as the 
| sound waves acting directly upon the gauze plates, 
| set them into agitation through their sympathetic 
| vibration or by direct impact, no sort of diaphragm 
or equivalent device is necessary, and none is em- 
| ployed. 

| A convenient form of this apparatus is shown 
in Fig. 1, and to which the name of ‘The Lyre 
Telephone ” has been given from its resemblance to 
| that impossible musical instrument. In this appara- 
tus G! is a plate of iron wire gauze stretched 
| vertically between two horizontal wires attached to 
a lyre-shaped framework of mahogany ; against the 
| plate rests the smaller plate G*, the normal pressure 


| between them being regulated by an adjustable 
spring acting in opposition to a weighted lever W. 
The two plates are connected respectively with the 
attachment screws X and Y, by which the instru- 
‘ment is placed in circuit with a battery and telepho- 
nic circuit. 

A modification of this apparatus is shown in the 
diagram sketch, Fig. 2, which will probably be 


at 


other in such a manner as to make the point of | 


contact vary (under the influence of the vibra- 
tions of the diaphragms) on one side or other of a 
position of normal potential, so that by the move- 


ment of a wire attached to a vibrating tympan | 
along a fixed wire conveying a current from a} 
battery, and thereby shunting the current at 


various positions along the length of the fixed 
wire, the strength of the current in the derived 


circuit, in which was included a suitable receiver, | 
In other experiments | 


was varied accordingly. 
mercury was employed, either as a sliding-drop, 
enclosing the fixed wire, 


tive and interesting, did not for various reasons 


give encouraging results with a view to the practical | 


application of the principle. 

They, however, led Mr. Munro to proceed 
with compound wire structures, such as gratings 
resting upon or rubbing against one another, and 


one of the first experiments in this direction proved | 


very successful, and led Mr. Munro to the con- 
struction of his gauze telephone, which is the most 
characteristic and efficient of his practical apparatus. 

This instrument consists essentially of two pieces 
of iron-wire gauze, the one fixed in a vertical plane, 
and the other resting more or less lightly against it, 


: lk / 
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the pressure between them being regulated by an 
adjustable spring or weight. These gauze plates amv 
so connected in a telephonic circuit as to constitute 
the electrodes of a microphone, for touching one 
another lightly in several points, they allow the 
current to be transmitted between them in inverse 
proportion to the resistance offered to it in its 


* See ENGINEERING, vol. xxv., page 369, 


or as an_ oscillating | 
column ; but these experiments, though instruc- | 


Fic. 2. 

|a more practical form. In this instrument the 
electrodes consist of two circular dises of iron wire 
gauze of different diameters, the larger disc G! which 
is fixed, being pierced with holes of smaller diameter 
than the smaller disc G*. In the diagram the two 
| dises are shown separated for the purpose of ex- 
planation, but in reality they rest the one against 
the other; the smaller and movable dise G? is held 
up against G! with greater or less pressure by 
the spiral spring S, the tension of which can be 
‘adjusted by a screw or other suitable device at N. 
| This form of the apparatus is more suitable for 
enclosure ina wall box with or without a mouth- 
| piece, but it does not require the employment of 
}any kind of diaphragm or tympan. Mr. Munro can 
employ with all his instruments an induction coil 
for installations where the resistance of the line 
wire makes it desirable to do so; the microphone 
and battery being included in the primary circuit 
and the telephones in the secondary. 

Fig. 3is an ingenious arrangement devised by 


| 


} 


9 
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Mr. Munro, in which the adjusting spring or weicht 
is substituted by a magnet which may be either a 
permanent or an electvo-magnet. The figure shows 
an arrangement in which the fixed gauze y' is 
| perforated as in the apparatus illustrated in Fig. 2, 
and the movable electrode y is bent or dished so as 
to press upon g' around its edge. Eis a magnet 
which by its attractive influence upon g, holds it 
up against g' with a pressure dependent upon its 
magnetic intensity and upon its distance from the 
gauze. By making Ean electro-magnet, and includ- 
ing its coil in the telephonic circuit, an instrument 
may be constructed in which the normal pressure 
between the electrodes can be automatically adjusted 
to the strength of the current, and in cases where an 
induction coil is employed the magnet E may be 
the core of such a coil. 

Fig. 4 illustrates an apparatus devised by Mr. 
Munro, and to which the name thermo-microphone 
might be given, as it is a microphone in which 
thermo-electric currents are employed in the place 
of voltaic currents, its special feature of interest 





lying in the fact that the heated junction of the 
thermo-electric couple is identical with the micro- 
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phone contacts of the two electrodes. In this very 
elegant experiment a piece of iron wire gauze G 
is supported in a horizontal position by a light 
inetallic support B. To another support A is 
loosely hinged a frame, which at its further ex- 
tremity carrries a little coil of German silver wire 
C, which by its weight rests upon the centre of the 
gauze plate G; and in contact therewith, and to 
increase the pressure of contact, a little bar weight 
is laid within the convolutions of the core. The 
two electrodes, the gauze and the coil, are con- 
nected, as shown, to a receiving telephone T. Upon 
the application of heat, as from the flame of a spirit 





lamp placed below, a thermo-electric current is 
set up throughout the circuit ; in this condition 
the apparatus becomes a very perfect microphone, 
and when the pressure between the electrodes is 
properly adjusted it is a very efticient telephonic 
transmitter, transmitting articulate speech and 
musical sounds with remarkable clearness and 
fidelity. 

Mr. Munro is, with the aid of Mr. Warwick's 
manipulative skill, extending this portion of his 
investigation further by experimenting with gauzes 
and coils of various metals forming other couples 
in the thermo-electric series, as well as with iron 
and other gauzes electrotyped with bismuth and 
other metals, and we hope in due time to lay the 
results of those experiments before our readers. 

Mr. Munro has, moreover, observed that if two 
pieces of gauze of identical material and in micro- 
phonic contact be heated, a peculiar sighing sound 
is heard ina telephone connected with them and 
with a battery, and he attributes this phenomenon 
to the electrical discharge between the gauze plates 
being facilitated and increased by the action of heat, 
but we are rather inclined to trace the effect to the 
mechanical action of the one gauze moving over the 
other under the influence of expansion and contrac- 
tion of the metals by the variable temperature of 
the flame and convection currents of heated air, 
such movement producing the sounds just as would 


be produced if one of the electrodes of an ordinary | 


| them is adjusted by the spiral spring 8, the tension 


microphone were as delicately moved by the hand | 


or other agent. 
Figs. 5 and 6 illustrate another and distinct form 








Fia. 5. 


of metallic microphone transmitter designed by 
Mr. Munro and Mr. Warwick, in which a small 
chain, preferably of iron, forms the microphonie 
portion of the apparatus. In Fig. 5, A isa plate of 
sonorous wood forming a diaphragm or collector of 
the sonorous waves ; to the back of this is attached a 
short length of chain C, the opposite ends of which 
are by the wires X and Y included in the tele- 
phonic circuit. The points of junction of the links 
with one another constitute the variable micro- 
phonic contacts, and the normal pressure between 





of which may be varied by the cord and winding 
pin B_ Fig. 6 is the section of a transmitter con- 
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structed upon this principle, and in which two | 


chains c and c! are employed attached at one end by 
a wire f toa diaphragm mouthpiece M, and at their 
opposite extremities to the adjusting springs s and s! ; 
an induction coil D may be employed if the resist- 
ance of the line render it advantageous. 

Fig. 7 is a form of pencil microphone experi- 


3 
Fuq.7. J 

mented with by Mr. Munro, which differs from 
some of the Hughes’s transmitters adopted by 





os 


Crossley, Gower, Ader, and many others, ‘only in | 


the material of which it is composed, Mr. Munro’s 
being of cast iron, while the others to which we 
have referred are of carbon rods such as are used 
in electric lighting. In Fig. 7 a light cast-iron bar 
i! of the form shown, is supported in holes drilled 
in two blocks of cast iron ‘i’, and the pressure 
between the bar and the blocks can be adjusted by 
a regulating spring s. In connexion with this 
apparatus Mr. Munro has observed that rust has 
no appreciable effect upon the efficiency of the 
instrument unless it be to such an extent as to 
cause the two to adhere, or to be ‘‘ rusted up” to- 
gether. 
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We now come to another class of metallic trans- 
mitters with which Mr. Munro and his associate 
have been making experiments and to which he 
has given the name ‘‘ Grain transmitter,” since it 
consists of a box having metallic sides ee‘ to 
which terminal serews ¢ t' are attached and filled 
in between with iron or brass filings, granules of 
spongy iron, or indeed small metallic particles in 
any form; one of the most efticient transmitters 
being a box such as is shown in Fig. 8, filled with a 
quantity of jin. screws. Our readers will pro- 
bably in connexion with this apparatus be reminded 
of some of the very earliest experiments of Pro- 
fessor Hughes with very similar apparatus,* but in 
some instances Mr. Munro has immersed the ap- 
paratus in liquids such as oil and alcohol with the 
result of destroying the irregular buzzing sounds 
without injuring the articulation. 

The results of Mr. Munro’s experiments have led 
him to the opinion that the actionof the micro- 
phone must be attributed to the action of sonorous 
vibrations upon the air or gaseous medium sepa- 
rating the so-called contact-points of the electrodes, 
and that across these spaces, or films of gaseous 
matter, silent electrical discharges take place, the 
strengths of which being determined by the thick- 
ness of the gaseous strata through which they 
pass, vary with the motion of the electrodes ; and 
as, according to this hypothesis, the distances of 





* See ENGINEERING, vol. xxv., page 370. 


the electrodes from one another is determined by 
the sound-waves, the sound in that way controls 
the current. 

We cannot agree with Mr. Munro in this view of 
the cause of the phenomena, although it would be 
difficult to disprove. The surface-contact theory 
which we held when we first announced Professor 
Hughes’s discovery is not, in our opinion, shaken 
by Mr. Munro’s very interesting experiments, and, 
in fact, we think they are more easily explained 
upon that hypothesis than upon his own. There 
can be little doubt, however, that the action of the 
microphone is not to be attributed to any one phe- 
nomenon to the exclusion of others, but is rather a 
compound action in which a number of phenomena 
are going on together, opposing and superposed 
each upon the others, and perhaps all or nearly 
all the theories explain some of the causes which 
enter into and take their share in producing that 
result which we call by the collective name of the 
‘‘ action” of the microphone. Whether or no Mr. 
Munro may in further experiments be enabled to 
prove his theory to be more consistent with 
observed facts than are other hypotheses, he de- 
serves great credit for his interesting experiments, 
and for having produced in his gauze transmitter 
an instrument which is simple to make, readily 
adjustable, and independent of previous inventions. 





THE WEATHER OF FEBRUARY, 1883. 

Durine February the mean atmospheric pressure 
and temperature at extreme positions of the British 
Islands, to which the Isle of Man is central, were as 
follows: 





Mean 














ed Mean Difference Difference 
Positions. Pressure. | from Normal. — from Normal. 
in. in. deg. deg. 
North 29.68 below .04 42 above 3 
South 30.05 above .06 46 Pe 2 
| West a 29.77 bel 07 45 » 2 
| East 30.01 above .11 | 42 ie 3 
29.89 » ©«=«- e Od. 45 ” 4 


| Central 


The distribution and frequency of rain may be 
roughly represented by the following results : 








aed , Difference 
Places. Rainy Days. Amount. from Normal. 
Sumburgh .. a 23 
Scilly .. oa aa 21 
Valencia aa es 25 
Yarmouth .. a 16 





The distribution of atmospheric pressure was 
nearly normal, and the resultant of the daily 
general directions of the winds was 8.W., the 
normal resultant being about W.S.W. On the 
south-east side of this resultant the pressure was 
slightly in excess, and on the north-west side, 
slightly in defect, which indicates that the winds 
from $.W. were more persistent than usual, and 
in fact there was very little northing or easting 
in the winds. As the S.W. is the warmest 
and the N.E. the coldest wind in February, 
the mean temperature should have been, as it 
was, above the average all over these islands 
about 2.8 deg. The significance of this high 
temperature becomes apparent when it is reniem- 
bered that this excess is a mean spread over 
twenty-eight days. The S.W. are rainy winds, 
accordingly the frequency and amount of rain 
were excessive. The quantity of rain which fell in 
the west of Ireland was about double the usual 
amount, while only three days at Valencia were 
without rain. The south-west of England had 
about half as much again as usual, while the north 
and east districts had only a trifling excess of rain, 
'as the winds had discharged most of their vapour 
before reaching these localities. The highest baro- 
meter, 30.9 in., occurred in the south on the 23rd,the 
lowest 28.7 in., in the south, on the 2nd, and im 
the west on the 12th; thus giving a range of 2.2 in. 
or one-fifteenth part of the whole atmospheric pres- 
sure. The maximum temperature, 59 deg., was 
recorded at Aberdeen on the 21st, on which day the 
weather was uniformly very mild ; the minimum, 
23 deg., at Waterford on the Ist. Rainfalls ex- 
ceeding 1 in. were measured at Valencia ; 1.47 in. 
on the 6th, 1.11 in. on the 14th, and 1.42 in. on 
the 17th. On the Ist, 6 p.m., a very low baro- 
metric depression was off the south of Ireland, 
which during the two following days travelled east- 
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north-eastward over these islands and the North 
Sea. 
its centre off the British Channel, and progressed 
rapidly to north-east, its centre being on the 3rd, 
at 8 a.M., near the Cattegat. On the 12th snow, 
hail, lightning and thunder, occurred in Ireland, 
and rain was general. Aurora was seen in the 
north of Scotland, and less frequently in Ireland, on 
the 15th, 24th, 25th, 26th, 27th, and 28th. The 
ditferences of simultaneous observations of tempera- 
ture continued ; the most remarkable were on the 
Ist: Scilly, 41 deg.; Parsonstown, 28 deg.: 2nd, 
Scilly, 50 deg.; Nairn, 34 deg.: 4th, Scilly, 50 deg. ; 
Wick, 32 deg.: 5th, Mullaghmore, 49 deg.; Cam- 
bridge, 36 deg. : Gth, Scilly, 50 deg.; Loughborough, 
34 deg.: 10th, Scilly, 49 deg. ; Parsonstown, 35 deg. : 





16th, Valencia, 48 deg.; Loughborough, 32 deg.: 
17th, Scilly, 50 deg.; Cambridge, 34 deg.: 19th, 


Scilly, 44 deg.; Parsonstown, 31 deg. : 20th, 
Valencia, 50 deg.; Yarmouth, 36 deg.: 23rd, Holy- 
head, 45 deg.; London, 36 deg.: 24th, Aberdeen, 
49 dez.; Dover, 36 deg.: 26th, Valencia, 48 deg.; 
Parsonstown, 34 deg.: 28th, Scilly, 50 deg. ; 
Donaghadee, 37 deg. The Parsonstown observa- 
tions are taken at Lord Ross’s observatory, and his 
well-known scientific zeal is a guarantee for the 
accuracy of these low temperatures, which are pro- 
bably due to the inland position. Overcast weather 
varied from 22 in the west to 12 in the east and 
central districts ; fine or clear weather from 2 in 
the west to 8 in the south. During the week 
ending the 26th, the duration of bright sunshine, 
estimated in percentage of its possible duration, 
was 28 for these islands generally, for east England 
36, central England and east Scotland 32, south- 
west England 29, south England 28, north-east 
England 27, south Ireland 25, north-west England 
and west Scotland 24, and north Ireland 22. On 
the whole the duration of sunshine was remarkably 
high considering the rainy weather. The weather 
observations and the sunshine recorder so far con- 
firm each other that Ireland had the least sunshine 
and the most overcast weather, the central, south 
and east districts the most sunshine and the most 
fine weather. 

The mean temperatures of the air, in relation to 
wind and weather, in February, at Greenwich, as 
deduced from thermograms taken at the Royal 
Observatory during the years 1849-68, are as follows: 





On the 2nd at 8 a.m., a cyclonic storm had | 
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| We have from time to time (see pages 104, 150, 
and 205 ante) given accounts of the general scheme 
of the Exhibition, of the arrangements for the 
supply of motive power, and of the apparatus of 
Messrs. Gaulard and Gibbs, and shall now contine 
our remarks chietly to the notice of such of the 
exhibits as have the merit of novelty. 

Commencing with the generators, the Ferranti 
machine is the one that will probably receive the 
greatest amount of attention from the public, as 
much curiosity has been raised by rumours of its 
performances. This machine is situated in an 


dining gallery. It rotates at 1900 revolutions a 
minute and is driven by two 8-in. leather link belts, 
running 6000 ft. aminute. In spite of its great speed 
however, the lamps are evidently not fed to their full 
capacity, and are distinctly redder than the gas 
flames in the same building. It is impossible to 
say what amount of power is being absorbed by 
the machine, but appearances would lead to the 
conclusion that it was considerably more than the 
32 horse-power required for the lamps. 
the belts would, at a very moderate estimate, drive 
50 horse-power, and the contrast between the size 

fig] 
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Mean Mean Mean 
Conditions. Warmest Coldest Range. 
Hour. Hour. 
deg. deg. deg. 
All weathers 44.0 37.1 6.9 
Wind N... 37.7 31.0 6.7 
a 36.4 31.0 54 
9 38.2 33.4 4.8 } 
é 41.0 34.4 6.6 
ie 47.8 39.5 8.3 
o . 49.1 41.8 7.3 
He A 47.6 40.0 7.6 | 
es 41,2 34.1 wa 4 
Overcast 43.2 39.5 3.7 | 
Cloudless 44.4 29.8 14.6 | 





The coldest wind is from N.E., the warmest from | 
S.W.,and on the average they differ as much as 
1l deg. Overcast weather is considerably warmer 
than cloudless by night, and slightly colder by day. 
Warm days now depend rather more upon solar 
radiation than mild winds, cold nights upon terres- 
trial radiation through clear sky. The mean 
temperature of the warmest hour is 43 deg. with an 
overcast sky, and it only rises to 44 deg. witha) 
cloudless sky. The mean temperature of the | 
coldest hour is about 40 deg. with an overcast sky, 
and 30 deg. with a cloudless sky, a fall of 10 deg. 
due to terrestrial radiation. A clear day followed 
bya clear night may have a range of temperature 
four times as great as an overcast day and night. 
The diurnal range of temperature, under all con- 
ditions, is larger than in January, though the mean 
temperature is only one degree higher. 


| 


| 


THE AQUARIUM ELECTRIC LIGHT 
EXHIBITION. 

ArTer many delays the Exhibition at the West- | 
minster Aquarium is at length actually open, and | 
appears to be as attractive to the public as all | 


| as this. 


/shown in Annexe A. They are multipolar dynamo 
|machines, their chief point of novelty being that 


| of the apparatus for transmission and the amount 


of light produced is very striking. The machine 
itself is too small to absorb much power without 
dangerous heating, but a considerable amount of 
wasted energy is to be found in the enormous volume 


| of strongly heated air that is thrown out by the arma- 


ture on all sides. Of course every generator pro- 
duces considerable draught, but we never met with | 
one that gave so great, or nearly so hot a current, 


The Elphinstone and Vincent generators are 


they have stationary field magnets, both within 
and without the armature. The armature (see 


|illustration, page 68 ante) bears a resemblance | 


to the original Hefner Altenech armature, which | 
was wound on a hollow cylinder running upon 
a stationary core, except that each coil is a 


chord of an are of 60 deg. instead of 180 
| degrees. There are six poles in the field, and 


consequently six brushes on the commutator, but | 
by connecting the segments of equal potential by | 
cross conductors four of the brushes may be dis- | 
pensed with. One of these machines feeds 320) 
Swan lamps in the smoking galley, while the other | 
drives a search light of 100,000 nominal candles, | 
which burns as such lights usually do, that is, | 
very badly. Mr. Mathiesen shows a dynamo 
machine of the Gramme type with a bobbin built | 
upon an improved method, which has not yet been | 


annexe behind the swimming tank, and feeds 320 | 
Swan lamps, which illuminate the tank and the | 


Each of | 


and Lumley. The first will be found illustrated on 
page 94 of this volume. The feed is controlled by 
a train of wheels, the last member of which is 
normally held by a detent, mounted on a lever 
subject to the opposing influences of a spring and 
the fine coil of the lamp. Part of this coil, includ- 
ing about two-thirds of its resistance, is wound on 
a non-magnetic core, while the remainder is part of 
an electro-magnet. When the resistance of the are 
increases to a given amount, the magnet draws 
down the end of the lever, and moves the detent 
away from the wheel ; at the same moment a con- 
tact is made that short-circuits the magnet, and 
immediately the lever rises before the wheel has 
rotated more than to the extent of one tooth. This 
| operation continues, after the manner of a trembling 
| bell, until the are is adjusted, when the magnet is 
no longer powerful enough to move the lever. 

The lamp of Messrs. C. F. and F. H. Varley is 
illustrated in the accompanying figures. There is no 
upper carbon-holder, but in place of it, the pencil 
‘is held between four rollers D D, and is forced 
downwards by the spring C, under the modifying 
influence of the dash piston F, which is provided 
with an adjustable air valve. The cores of the 
differential solenoids L! L are connected together 
| by a lever at the top, and simultaneously operate 
| two arms below the rollers D. When the circuit is 
completed these arms simultaneously rise, and lifting 
| the rollers and carbon, establish the arc. As the 
‘are lengthens the arms fall clear of the rollers, 
allowing them to revolve and the pencil to descend. 
| Mr. Lumley’s lamps were not shown in operation. 
They are of cheap design intended for rough work, 
and are a modification of the Brush lamp, without 
the glycerine cylinder, the cut-out, or the resist- 
ance coil. Among the better known are lights 
there are several Pilsen lamps, twenty-five Siemens’ 
lamps, and twenty Jablochkoff candles. While on 
| this subject we may notice a flexible candle exhi- 
bited by Mr. F. H. Varley; it is apparently a 
| plaited cotton wick, which, while reduced tocarbon, 





| retainsits former pliability anda considerable amount 
| of strength. 


The inventor has not yet completed 
the construction of a lamp for its utilisation, and 
at present can only show it in a rough form. He 


|claims, however, to be able to maintain an are of 


a quarter of an inch in length, and by a current 
having an electromotive force of 15 volts. The 
new pencil is certainly interesting, and when it is 
remembered how small a portion of the energy of 


‘the current is actually transformed into light rays 


in the arc, any attempt at improvement must be 
welcomed, even though it appear in a very crude 
form. 

The Electric Trading Company, of Westminster, 
show a complete set of Mr. C. Vernon Boys’ 
meters, including an engine power meter, an electric 
energy meter, and a current meter. Some of these 
have already been fully described in our columns, 
as have also the lead-encased conductors of Messrs. 
Berthoud, Borel, and Co., of Paris, shown by the 
same firm. 

The incandescence system of lighting is repre- 
sented principally by Swan and Edison lamps. 


| The former, in the hands of Messrs. J. E. Edmund- 


son and Co., the London agents of the Swan Com- 


|pany, are shown to great advantage on a large 


variety of elegant fittings, and in a furnished draw- 
ing-room. In addition to the ornamental require- 
ments of the installation, Messrs. Edmundson and 
Co. have paid attention to the practical details, and 
show a number of switches for turning the lights 


/on and off, and a set of resistances to be inserted 


in the exciting circuit of the generator, for the 
purpose of modifying the illumination as required. 


The gallery opposite the stage is occupied by the 


Edison Company, and lighted by 240 B Lamps, fed 
by two Z dynamos. 

The new Faure-Scllon- Volekmar accumula- 
tors are to met with in various parts of the build- 
ing. They are now made in three sizes, equal 
respectively to 1, 2, and 5 electrical horse-power. 
The number of cells needed for lamps requiring 
an electromotive force of 45 volts is 22, and the 
price of the battery is 79/. for a discharge of 30-40 
amperes, 158]. for 60-80 amperes, and 396/. for 


% . ° 8 | f ere ae a < 2 Sf 
previous displays of the same kind. Although it | made public, and Messrs. Patterson and Cooper | 150-175 amperes. One of these batteries is now 


cannot be said to be by any means complete, yet} send the Lumley machine, 


type. 
show all the apparatus in action on Wednesday | by Siemens, Schuckert, 


the announcement that an effort would be made to | 


also of the Gramme | 
Besides these generators there are others | 
Gramme, Biirgin, and | 


lighting part of Messrs. Edmundson and Co.’s in- 
stallation. Itis charged by power derived from a gas 
engine, driven by Dowson gas, and situated in 


evening last, suiticed to draw a crowd that com-| Brush, all of which are too well known to need| Annexe C. Since Messrs. Crossley Brothers have 
pletely filled the building, and, during the later} more than a passing notice. 
portion of the evening, rendered locomotion, in the 
central portion at least, a matter of difficulty. 





! announced their intention to drive their new works 


Among the arc lamps there are three that appear | entirely by Dowson gas this apparatus has received 


to be new, bearing the names of Mathiesen, Varley, ' an increased interest, and the plant at the Aquarium, 
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ELECTRICAL TRAMCAR. 
CONSTRUCTED BY THE 





in view of the statement that the consumption 
of fuel is only 14 1b. per horse-power per hour, will 
attract much attention. 


The Phosphor-Bronze Company show a large | 


assortment of their goods, and they also send 
specimens of their new material silico-bronze. In 
this latter the phosphorus is replaced by silicon, 
with the effect of greatly increasing the conduc- 
tivity of the wire, without any large diminution of 
its strength. 

The torpedo apparatus of Captain McEvoy oc- 
cupies a court by itself. It includes means for 
testing, controlling, and firing floating mines, 
tension and quantity exploders, searching appa- 
ratus, &c. Some of the instruments have already 
been illustrated by us, and we hope to give further 
details of the remainder in an early issue. Among 
his telephonic apparatus Captain McEvoy shows an 
instrument whereby the message passing through a 


telegraph wire may be read without interrupting | 


the main circuit. It consists of a coil connected 
with a telephone, and if it be placed near a tele- 
graph wire, every beat of the key can be heard. 
Another apparatus, intended for military use, jis a 
telephone in which Morse signals are produced by 
the motion of a coil before the poles of a magnet. 
The sending apparatus is worked like an ordinary 
key, while the message is read as if received ina 
sounder. 

In addition to the various exhibits we have alluded 
to there are a numnber of stalls devoted to conductors, 
small motors, and miscellaneous objects, most of 
which have already been noticed by us more than 
once at previous exhibitions. The medical electri- 
cians make a strong show, foremost among whom is 
Mr. Pulvermacher, whose apparatus displays great 
ingenuity and sound scientific knowledge, which is 
more than can be said for many of the appliances that 
are advertised to cure, by means of electricity, all 
the ills that flesh is heir to. 


ELECTRIC HAULAGE ON TRAMWAYS. 

Art the invitation of the Electrical Storage Com- 
pany, Limited, a large number of scientific gentle- 
men assembled at Gunnersbury, on Saturday last, 
to assist at the inauguration of an electrically pro- 
pelled car upon the lines of the West Middlesex 
Tramway Company. This car, which we _ illus- 
trate above, was in outward appearance of the 

















Sellon-Volckmar secondary battery cells or accu- 
mulators, carried beneath the seats, and a Siemens 
dynamo machine (type Di). As will be seen from 
Fig. 2, the dynamo A carries a grooved pulley at the 
end of its spindle, and from this a belt, provided 
with V-shaped wooden blocks upon its inner side, 
conveys the motion to a suitable pulley on a coun- 
tershaft D. A second belt and a pair of pulleys, the 
larger of which is on one of the car axles, serve to 
rotate the driving wheels, the four pulleys being so 
proportioned that the normal speed of the car is 
from six to eight miles perhour. The stopping is 
effected by interrupting the current, and applying 
a brake of the usual construction. Variations of 
speed are attained by means of a switch which 
brings more or fewer of the cells into the working 
circuit, while the car is reversed by a simple and 
ingenious arrangement of the brushes of the 
dynamo machine, devised by Messrs. Siemens Bro- 
thers. There are two pairs of brushes, one for the 
backward and one for the forward motion, and 
these are arranged on two rocking levers, there 
being one brush of each pair on each lever. When 
the levers are vertical both sets of brushes are 
clear of thecommutator, but when they are in- 
clined, by means of a spring handle, to the right, 
say, the upper brush of the left lever and the lower 
brush of the right lever come into contact with the 
commutator, and the car goes ahead ; when inclined 
to the left the upper brush of the right lever and 
the lower brush of the left come into operation, and 
the car goes backwards, the diameter of commuta- 
tion having been angularly displaced 70 deg. or 
80 deg. 

The fifty accumulators weigh 1.78 tons and occupy 
29 cubic feet of space in all, their individual size 
being 13 in. by 1l in. by 7 in., and their weight 
80 Ib. Their combined storage capacity is 560 
ampere hours, with an electromotive force of 107 
volts. Of this charge itis stated that 70 per cent. 
may be withdrawn with economy. The dynamo 
machine is designed to work with an electromotive 
force of 100 volts, and a current of 60 amperes, 
equal to 6000 volt-amptres or 8 electrical horse- 
power. 

On Saturday morning the car was placed in the 
| hands of General Hutchinson, in order that he 


ordinary kind, except that it was not provided | 
with any appliance? for the attachment of horses. 
| Its motive power was derived from fifty Faure- 


ELECTRICAL STORAGE COMPANY. 


Fyg., 3. 


might report to the Board of Trade as to 
whether it could be used on public roads with 
safety to the general traffic. He made several 
runs with it upon the Acton-road, where it 
attained a maximum speed of about six miles 
an hour, and was found to be under perfect 
control. Before the experiments were com- 
pleted a hitch occurred in the mechanical 
arrangements, and the car had to be drawn to 
Kew and repaired before the visitors could 
make a trip upon it. After an interval, 
during which the launch “Electricity,” which 
we illustrated on page 339, of vol. xxxiv., 
was engaged in taking the visitors short 
circular voyages above Kew Bridge, the car was 
said to be ready and was immediately filled. It 
was first drawn by four horses up the slight 
incline from Kew to Gunnersbury, and then left 
'to its own unaided power, under which it pro- 
gressed steadily at a rate of about five miles an hour 
to the first crossing-place, a distance of half a mile or 
so, the line being slightly down grade. When the or- 
dinary car, for which the stoppage was made, had 
passed, it was again attempted to start, but without 
avail, and after considerable delay the four horses 
were brought up, and the remainder of the journey 
to Uxbridge-road was performed by their aid, to the 
amazement of the inhabitants of Turnham Green. 
To the unscientific onlooker the scene must have 
recalled an incident in Mr. Burnand’s comic “Ride 
to Khiva,” where the hero, after stimulating his 
horse by electricity for many hours, found on stop- 
ping that he had been stone dead for the last twenty 
miles, and had been merely kept going by the 
energy of the current passing through him. 

It is to be regretted that electric traction should 
have been made so ridiculous, and it is the more 
annoying when it is remembered that the failure 
was due, not to the electrical, but to the mechanical 
arrangements of the car. Itis a matter of wonder, 
after fifty years’ experience of locomotives and 
road carriages, that transmission by straps should 
have been adopted, especially between the counter- 
shaft and the driving axle, where the speed is 
necessarily very small, and the strain, particularly 
in starting the car, exceedingly heavy. We shall 
be glad to give the results of the next experiment, 
which, we trust, will be more successful, as there 
ig no reason whatever why a car should not be pro- 
pelled by storage batteries. The question of the 
practical adoption of this system of haulage turns 
entirely upon its’ cost as compared with horseflesh, 
and all the tramway companies will await with in- 
terest to learn the result of a continuous trial under 
the conditions of every-day practice. Mr. Sellon 
states the minimum cost per tram car-day to be 
Gs. 8d. as against 26s. for horse haulage, but his 
estimate assumes that there will be developed in 
the car 50 percent. of the indicated horse-power of 
the engine at the central station, and further takes 
no account of interest, depreciation, repairs, or 
supervision. Whatever the cost may prove to be 

| in actual running, it is certain that there is no more 
| likely field for the employment of storage batteries 
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especially for motive purposes than on tramcars, and 


that if their electrical and economic efticiency can 


not be demonstrated there, their use will receive a 


severe check, 

NOTES FROM CLEVELAND AND THE 

NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Market. —Yesterday the market 
was quiet with only a moderate business doing in pig 


iron on the basis of 40s. 6d. per ton for No. 3 f.o.b. Ir 
some cases a trifle less was accepted. 


to note that the shipments have improved. 


with 18,500 tons exported durin 


the same period ir 
February. Although prices are a 


4 


any substantial advances in quotations are concerned, 


The Manufactured Iron Trade. —The manufactured 
iron trade is steady at 2s, 6d. per ton advance from the 
lates are now quoted 6/, 2s. 6d. 
angles 5/, 12s. 6d. to 5. 15s. less 


lowest point. Ship 
to 61. 5s. per ton an 
23 per cent. at works. 


Restriction in the Iron Trade.—The policy of restrictior 


adopted some time ago by the Cleveland Ironmasters has 
The owners of blast furnaces 
themselves do not agree as to whether there has been 
restriction or not, although they had entered into an 
The total 
make of pig-iron does not indicate restriction, but the 
masters have an understanding that they are not to work 
Of course they ought to 
know their business best, but as the Cleveland district 


had a pernicious effect. 
arrangement to limit the production of pig. 


their plant to the fullest extent. 


has not a monopoly to supply the world with iron of al 


kinds, people of experience conclude that the artificial 
It is 
to be regretted that the ironworkers of the North of 


limitation of produce is in the end most disastrous. 


England have caught the restriction craze and are de 


termined to apply it practically. They say that they 
intend to work fewer days per fortnight than they have 
hitherto done, and they point to the Cleveland pig-iron 
makers as having set them the example to raise prices. 
The men believe that by restricting the output of finished 
iron they will be able to prevent a fall in the prices of that 
material, and will therefore be in a position to obviate 
It appears to ordinary 
people that this is very short-sighted policy ; for, to begin 
with, a man who works a day less per fortnight deprives 
himself of a great deal wnore money per week than any 


any reduction in their wages. 


reduction in wages is likely to bring about. Moreover, 


the manufacturer suffers most unfairly ; his establishment 
charges go on as before, and he does not get such large 
results. Added to this, other districts compete, and trade 
under restriction is seriously injured by the closing of 


several markets. 


The Wages Question.—The ironworkers of the North of 
England have had another meeting respecting the wages. 
They have had a letter from Mr. David Dale, of Darling- 
ton, accepting the position of referee to the standing com- 
mittee of the Board of Arbitration, and they now claim 
an advance of 74 per cent. in wages if the sliding scale of 
Mr. Dale were adopted. The employers decline to con- 
cede this, and the question is to be referred to arbitration. 


Failure in the Iron Trade at Middlesbrough.—To-day 
(Wednesday) the South Bank Iron Company, Limited, 
have suspended payment. This company purchased the 
Inperial Iron Works at South Bank, Middlesbrough, 
about eighteen months ago, and changed the name of the 
works. The price paid for the concern was about 20,000/., 
and the new company have carried on the works at a 
profit. On Tuesday, however, they were unable to meet 
certain payments, and being unable to obtain temporary 
assistance from either bankers or financial agents, they 
were obliged to stop altogether to-day. It is said that 
their unsecured liabilities are only some 5000/. or 6000/ 
and that the creditors will be paid in full. 


The Tees as a Harbour of Refuge.—Last week we re- 
ferred to this matter, and since then it has been the sub- 
ject of a debate in the House of Commons. The claims 
of the Tees should certainly not be lost sight of. As we 
stated last week, amongst other reasons why a harbour of 
refuge should be made there, the fact that millions of tons 
of slag which could be utilised in constructive works, and 
which can be obtained for nothing, is a most important 
one. 


The Coal and Coke Trades.—There is no alteration in 
the fuel trade. 


NOTES FROM SOU 


TH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The New Yorkshire Railway.—The time allowed for the 
construction of the Hull, Barnsley, and West Riding 
Junction Railway was five years from the date of the 
passing of the Act, and for the docks eight years, but so 
great has been the rate of progress that the directors 
expect to be able to open for trattic the first section of the 
line, extending from Hull to Howden, about the begin- 
ning of next year; and it is hoped that, with favourable 
weather, the line will be completed and join the Midland 
system at Cudworth before the close of the year 1884. 
Mr. Abernethy, the engineer for the docks, is sanguine 
that they wiil be completed about the same time. The 
construction of the railway and docks is a gigantic 
operation, but the contractors, Messrs, Lucus and Aird, 
who expected to perform the work in four years, are 
making great efforts to complete their contract within 
the specified time, and there appears to be no reason to 
doubt that they will do so, Occasionally as many as 


It is satisfactory 
Up to 
yesterday there had been shipped from Middlesbrough 
since the beginning of the month 24,900 tons as compared 


ittle better there is a 
decided want of confidence in the early future as far as 





8000 men have been employed, and at the present time 
there are about 4000 men engaged on the railway, and 
2600 at the docks. The latest scientific appliances are 
in use both at the docks and on the line, and work is thus 
greatly facilitated. 

Wakefield Tramways.—We understand that, in conse- 
quence of the difficulties in the way, the tramways scheme 
has been abandoned for the present year. 


Wages in the File Trade.—A general meeting of the File 
Cutters’ Society has been held. Reports were received 
from various factories respecting the action taken on the 
price question, and it was reported that 22 firms, amongst 
whom were several of the leading firms in the town, had 
neither given their workmen notice nor intimated to them 
their intention to reduce the prices. A resolution was 
carried unanimously to the effect that, in regard to all men 
whose notices expire on the 17th inst., if work be refused 
them at full list price, they should leave in a body. 


Advance in Coal.—The cold weather has promptly told 
upon the house-coal trade. London merchants, anticipat- 
ing a continuance of warm weather, had allowed their 
stock to fall very low, and householders, holding off to lay 
in summer supplies at lower prices, were equally unpre- 
pared for frost and snow. Stocks had thus to be rapidly 
augmented, with the result of clearing off accumulations at 
the pits, and causing increased employment to be given to 
the miners. An advance of from 6d. to 1s. per ton was 
secured for South and West Yorkshire coal on London 
Coal Exchange. The stormy weather has prevented sea- 
borne coal coming so freely to London, po this has also 
operated to the advantage of Yorkshire coalowners. 

Driffield Water Works Scheme.—The clerk to the 
Driffield Local Board has received a letter from the Local 
Government Board to the effect that they have under 
their consideration the report made by their inspector, 
Mr. Taylor, after the inquiry held by him with reference 
to the application of the Driffield authorities to borrow 
5000/. for works of water supply ; and having regard to 
all the circumstances of the case, and particularly in view 
of the fact that the proposal of the Local Board to oppose 
the Bill promoted by the Driffield Water Works 
Company, was as a vote of the owners and ratepayers, 
negatived by a large majority ; and that the Committee 
of the House of Commons, after a full discussion of the 

uestion, held that the preamble of the Bill was passed, 
the Board was not prepared at present to accede to the 
application made to them by the Local Board. This 
settles a matter which has agitated the town for over a 
twelve month. 
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NOTES FROM THE NORTH. 

GLascow, Wednesday. 
Glasgow Pig Iron Market.—The pig-iron warrant market 
was devoid of animation last Thursday, the advances in 
_— during the preceding few days having made buyers 
101d back, while the fear of the money market becoming 
tighter likewise had a depressing effect. The closing 
a were 4d. per ton under those of Wednesday. 
3usiness was done during the forenoon market at from 
47s. 1ld. up to 48s. Od. and then back to 47s. 11d. cash, 
also at 48s. 1d., 48s. 3d., and 48s. 14d. one month, the 
close being sellers at 47s. 1ld. cash, and 48s. 14d. one 
month, and buyers near. In the afternoon there 
were transactions at from 47s. 10$d. down to 47s. 9d. 
cash, and there were buyers at the close offering 47s. 94d. 
cash, with sellers wanting 47s. 10d. cash and 48s. one 
month. Friday’s market was dull, and there wasa further 
drop of 2d. per ton; the last transaction, however, was 
done at from 47s. 8d. down to 47s. 7d. cash, and from 
47s. 10$d. down to 47s. 94d. one month ; and at the close 
of the market there were buyers offering 47s. 74d. and 
47s. 10d. cash, and one month respectively, and sellers 
near. In the afternoon the quotations were 47s. 8d. 
down to 47s. 74d. cash, and 47s. 104d. down to 
47s. 9$d. one month, the market closing with sellers 
at 47s. 74d. cash and 47s, 10d. one month, and buyers 
near. There was rather more firmness in the market 
on Monday, and prices showed an advance of 14d. 
per ton from those current at the close on Friday. 
The withdrawals from the warrant market reported 
during the day were heavy, 534 tons. Transactions were 
reported on forenoon ’Change at from 47s. 8d. up to 
47s. 9d. cash, also at 47s. 10$d. and 47s, 11d. one month, 
and there were sellers at the close of the market wanting 
47s. 9d. cash and 48s. one month, with buyers near. 
3usiness was done in the afternoon at 47s. 84d. and 47s. 9d. 
cash, also at 47s. 11d. one month, and buyers at the close 
were offering 47s. 84d. cash and 47s. 11d. one month, and 
sellers wanting 3d. per ton higher. The market was 
quieter and steady yesterday, and prices closed at about 
1d. per ton under those of Monday. Business was done 
to a moderate extent during the forenoon at from 
47s. 84d. down to 47s. 74d. cash, alsoat 47s.,10$d. one month, 
and at the close there were buyers offering 47s. 7d. cash 
and 47s. 9}d. one month, with sellers near. A fair amount 
of business was reported in the afternoon at 47s. 74d., 
47s. 84d., and 47s, 8d. cash, and at 47s. 104d. one month, 
and the closing quotations were—sellers 47s. 8d. cash and 
47s. 104d. one month, and buyers offering 3d. per ton 
lower. Business was done this morning at 47s. 74d. and 
47s. 7d. cash, also at 47s. 10d. down to 47s. 9d. one 
month, the close being sellers at 47s. 74d. cash and 
47s. 10d. one month, and buyers near. There were 
transactions in the afternoon at 47s. 7d. cash and 47s. 9d. 
one month, and subsequently sellers were asking 47s. 7d. 
‘cash and 47s. 94d. one month, with buyers near. The 
speculative spurt which was in progress a week ago, 
together with the advance of prices that resulted, seems 
to have been in a great measure caused by some mis- 
understanding of the American Tariff question, as the 





to be of such a favourable nature as was expected ; in- 
deed, according to some persons, it would have been 
better in many respects, so far as the iron trade of this 
country is concerned, if the Bill had not passed at all in 


the shape which it finally assumed. Some stimulus was 
given to the trade no doubt by the news which came from 
the United States, but that has since been neutralised by 
the somewhat unfavourable returns issued by the Board 
of Trade for last month—unfavourable so far as iron is 
concerned. It is suggested also that the gold withdrawals 
for American money, tosome extent, have checked the 
spurt in speculative buying. Confidence in the future is 
not yet quite established, and in consequence the flow of 
trade is very easily discouraged. The price of iron is 
certainly low, and this is the season when buying is to be 
expected, if the usual trade is to be done. There may be 
very little outside speculative buying of warrants at the 
present time, but the demand for makers’ iron still con- 
tinues good, and special brands are very firm in price. 
The American demand is quieter than it was, very few 
fresh orders being received. Consumers at home are still 
well employed, and there are good prospects ahead, Last 
week’sshipments of pig iron from all Scotch portsamounted 
to 10,552 tons, as compared with 10,217 tons in the preced- 
ing week, and 13,287 tons in the corresponding week of 
last year. They included 1145 tons to the United States, 
788 tons to Canada, 470 tons to India, 348 tons to Aus- 
tralia, &c., 889 tons to France, 1521 tons to Italy, 815 tons 
to Germany, 400 tons to Holland, and lesser quantities 
to other countries. There are now 113 blast furnaces in 
actual operation, one having been relighted last week at 
the Monkland Iron Works. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood 
yesterday at 588,928 tons, as against 590,629 tons yester- 
| day week, being a decrease of 1701 tons. 
| The Malleable Iron Trade.—There has been a very brisk 
| demand for manufactured iron during the past week in 
| this district, and orders covering several thousand tons 
| have been closed. Inquiries are coming in more freely 
| than has been the case for some time, and makers are 
| disposed to advance prices by at least 5s. In fact, angles 
| that sold lately under 6/, per ton cannot now be had un- 
| less at a good advance; and some makers are holding 
| firm at 61, 2s. 6d. The current terms for good brands 
jare: TIron—6/. to 6/. 2s. 6d.; plates, 7/. to 7/. 5s, ; and 
| boiler plates, 7/. 15s. Steel—Angles, 8/. 10s. ; plates, 10/. ; 
; and boiler plates, 11/. 
| The Steamer ‘* Fulda.” —Her Speed on Trial.—1 have no 
| desire to become the apologist for Messrs. Elder and Co, 
in regard to the public returns of the speed attained by 
their steamers on trial, and therefore I shall not take any 
specific notice of the two letters published in last week's 
ENGINEERING regarding what I said in one of my ‘‘ Notes” 
a fortnight ago, when speaking of the speed attained by 
the North German Lloyd Company’s steamer Fulda, 
Perhaps the case will be put a little more fully, so far as 
that vessel is concerned, if I mention the following facts : 
The course over which the time was taken was from the 
Cumbrae Light to Corsewall Point, and back to the 
Clock Light, the distance being, I believe—Cumbrae 
to Corsewall and back, 86 knots; for turning at Corsewall, 
7 knots; Cumbrae to Clock Light, 13.66 knots--total, 
106.66 knots. The time taken was 5 hours 59 minutes 
nearly. The distances and times were taken by the ship- 
‘om manager, Mr. J. W. Shepherd, and were checked 
»y Captain Leist and other officials of the North Germen 
Lloyd Company. In concluding this supplementary state- 
ment, I may be allowed to remark that the same an- 
nouncement, as to time and speed, as that which called 
forth the two letters, appeared in no fewer than four 
daily newspapers on the day following the trial of the 
Fulda, and in none of them has the statement then made 
been challenged. I don’t think I need say anything 
more on the matter; indeed, perhaps I should not have 
said so much, as Messrs. Eider and Co, may possibly 
think the matter is not of such importance as to justify 
any official notice being taken of it at all. 

Institution of Engineers and Shipbuilders.—The fifth 
meeting of the graduates’ sejetion of the Institution of 
Engineers and shipbuilders in Scotland was held last 
Tuesday night—-Mr. James Rowan, President, in the 





chair. Two very interesting and instructive papers were 
read, One was ‘‘On the Use of the Pitchometer,” by 


Mr. Walter M. Chambers; and the other was ‘‘ On Ship 
Propulsion in its Economical. Aspect,” by Mr. Ivan 
Manor, naval architect. 


Advance of Wages to Clyde Ship Joiners.—The Clyde 
shipbuilders have agreed to give the ship joiners an 
advance of wages of a 4d. an hour. In the month of 
August last year the ship joiners struck work for an 
advance of a 4d. per hour, but they were unsuccessful in 
their efforts to.obtain their object, and they had to 
resume work on their old terms. The employers steadily 
declined to grant any increase to the joiners during the 
strike of last year, but they stated that in the spring of 
1883 they might concede an advance of wages. Since the 
strike nothing has been said or done by the ship joiners 
as a body, but in one or two of the yards individual work- 
men directed the employers’ attention to the present posi- 
tion of the joiners. The result of these representations 
was that a meeting of the Clyde Shipbuilders’ and Engi- 
neers’ Association was held last Friday afternoon, and 


after taking over the matter, it was agreed to at once 
advance the ship joiners’ wages a 4d. an hour. 


Honorary Degrees at Aberdeen.—The Senatus Acade- 


micus of the University of Aberdeen have resolved to 
confer the honorary degree of LL.D. on a number of dis- 
tin 
Fu 


egy a public men and scholars, including Frederick 
ler, formerly Professor of Mathematics in the Uni- 
versity, and A. Cayley, Professor of Pure Mathematics 
in the University of Cambridge, and president-elect of 





result established by the passing of the Bill does not appear 


the British Association, 
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‘ ENGINEERING” 
CompILED By W. LLOYD WISE. 


MARCH 12, 1883, 


In the Cases of Inventions communicated from Abroad the 
Names, c&c., of the Communicators are given in Italics 
after the Applicants’ Names. 


\* 


NAMES, &c., 
OF APPLICANTS, 


W. Blakely, Boirae- 
mouth, 

W. Mellor, Oldham. 

TN. Robinson, Roch- 
dale, 

Glaser, Fehres. 

Imray. Wilson. 

T. Rowan, London. 


W. G. Hudson, Man- 
chester. 


Boult. Plankinton, 

Boult, Perry and 
Mather. 

Boult. Coygleshall 


and Lice. 
J. McLean, Belfast. 
. Carpenter, South- 
“ampton. 
Brewer. Pfeifer. 
C, Lever, Bowdon. 
H. Schotield, Shetfleld. 
H. Markham, and T. 
Brettell, Birmingham. 
C.F. Findlay, London. 
E. a . E. Jones, 
poll 
Lake, Dk 
Lake. Adams. 
W. Lawrence, London, 
T. Woollerton, Lei- 
cester. 
Lake. J/yatt. 
T, Slater, London. 
T. D. Kyle, London. 
J. — Wake- 


F. Clarke, Canterbury. 
Clark, Jaquith. 


T. Bradford, Manches- 
te 


r. 
J. Range, Nottingh: am | 


Macaulay-Cruikshank. | 
Kacer and Kriz. 


| G. Napier, Manchester 


J. F. Schnell, A. Hey- | 


wood, and W. Darby-) 


shire, Manchester. 
Morgan-Brown. (rould, 
Plumb, & Daniels. 
and F. 
Thompson, London. 
8. Rideal, Mancaester. 
Boult. Weets. 
J, Jameson, New- 
castle-on-Tyne. 


| 
| ABBREVIATED TITLES, &c. 


| Centre-boards for sailing vessels, &c, 


Governors. ; 
Circular sawing machines. 


Chloride of lime. 

Runners of umbrellas, &¢, 
| Secondary batteries. 

Flue bricks, 


Underground conduits for electric 
wires, (Complete specification). 


Wood polishing machines, (Com- 
plete specification). 
Cop retaining spindles for loom 


shuttles, 
Steam smoothing iron. 
Driving and clutch mechanism. 


Secondary batteries, 
Dyuamo-electric machines, 
Paper-making machines 
Lumps for velocipedes, 


Rope traction tramways, &c. 
Electric lamps. 


Manufacture of files, taps, dies, &c, 
(Complete spec visicution). 

Tongs. (Complete specification), 

Brewing, «ec. 

Fermented liquid pumps. 


Filtration, (Complete specijication), 
Galvanic batteries, &c. 

| Pumps. 

| Distilling carbonaceous materials, &c, 
| Targets. 

| Rings for spinning fram, 
Bath fittings. 


Clipping machines, 
Breechlvading and magazine firearms. 


Construction of walls, &c. 

Production of gas for illuminating, 

&c., purposes from hydro-zarbuns, 
Electro-magnetic signal apparatus, 

| (Complete specijication), 

| | Lawn teanis bats, 
Ingot moulds, 

| Zagot does. 

| Heating water, &c, 


1223 | Von roa, Jag- | Dyeing loose cotton black. 


1228 | 
1225 | 


1226 | 
1227 | 


| _ don. | 
1228 | G. W. Douglas, Brad- | 


1229 
1230 | 


{ 








“a 
x 7 Bourjeaurd, | 
W. 7 Gilmer, Gos- 
forth, Northumb. 
C. Mace, Sunderland, 
R. G. Rodham, Lon- 


ord, 

A. 4. Dawes, Winder- 
mere, 

W. Z| G. Roebuck, 


Lon 
M. A. Wier, London. | 


1231 
1232 | E. F. Roberts, London. | 
1233 | Lake. Briyys. 
1231 | J. M. Boekbinder, | 
oe may 
1235 | W. Allan, Sunderland. | 
1236 | C. J. Holroyde, War- 
ley, Yorks. 
1237 | Johnson, Ricour. | 
1238 | 8. P. Thompson, 
| Bristol. | 
239 | 8. Low, London. | 
240 | Edwards, Bavillot. 
241 | Edwards. Godot, 
242 | Lake. Hargreaves. 
243 | A. K, Maudslay, Little; 
ourne. | 
Mar. & | 
te A. Hollings, Salford. | 
5 | W. Murdoch, Glasgow.! 
ais } Glaser. Weiss, | 
247 | J. Darling, Glasgow. | 
248 | C, R. Stevens, Lewis- | 
mn. 
1249 | Haddan. Northey. 
1250 | 8. Gilbert, Wansford. | 
1201 | J, Hall, Wigton, C ome 
1252 | E. Hale, Liver | 
1253 | J. Horrocks, a 
1253 | H. Gerner. New York. | 
1255 | J. G. Statter, Snape- | 
thorpe, Yorks, | 
1256 | Mills. Stevens and 
Moore. | 
ed J. Brownlee, Glasgow. | 
W. J. Brewer, London. | 
1339 Imray. Duquesne. | 
1260 | Abel. Puarenty. 








| Truss for rupture or her.ia, 


| Straightening, bending, and cir- 
} Cling angle, tee, &., vars, 

| Anchors. 

| Steam generators, 


Screw gill boxes, 
| Coloured photographic card pictures, 
Setting circular saw teeth, 
Automatic musical instrument, 
oe &c, 

Barbed fencing-wire. 
| Plaster- of-paris, 


| Lathes 


| Coupling for metallic fencing. 


Locomotive steam engines, 


| Telephonic apparatus, 


Fresh air injector. 
Electrical induction apparatus, 

| Multitubular steam bo.lers. 
Preventing the deposit of sand, &c. 
Hariles. 


Consolidating carded asbestos fibres. 

Governors, &c, 

Darning fabrics, &c. 

Solid ink pencils, 

Vehicles working with compressed 
air, &c, 

Valves of reciprocating steam engines. 

Automatic couplings. 

Driving apparatus = velocipedes, &c, 

Bale ties or bands, & 

Heated or drying ‘allers 


Steam generators, &c. 
Electric lamps, &c, 


Combined letter sheet and envelope. 


Loo 
Blectrical signalling apparatus, i| 
Manufacture of velvet, rep, &c, | 
Extracting soluble matters, 
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Nos, | NAMES, & | 
CW oF APPLICANTS. | ABBREVIATED TITLES, &c. 
om ES ee Sear ee eee 


8 
1261 y _fuagey, Brierley | All steel open socket shovels, 


ill 
1262 | J. A. A. Buchholz, Lon-| Adjusting roller, &c., axles, 


ar.9 don. | 
1263 | Hughes. Williams. | Umbrellas, &c, 
1264 + E. Tucket, | Automatic gas regulator. 
xeter, 
1263, t. a Olney, Man- | Hot-water apparatus. 
1266 | J. W. “Guilmette, Man- | Supporting the body. 
chester. } 
1267 | W. Chadburn, Liver- Mechanical telezraphs, &c., for ships, 
Jie | 
1268 | R. Korner, Dresden. | Adjustable window flower-stand. 
1209 a= Simpson, Hali- | Rocking chairs. 
| fax. 
1270 | R. E. Pinhey, Oxton, | Life-saving apparatus. 
| Chester. 
1271 | C.K. Lawton, Newton | Sanitary closets, &. 
Heath, Lanc. } 
1272 | J. Burbridge and T | Wheels. 
Oakley, London. 
1273 | E. Hewitt, London. Fastenings for scarves, &c. 
1274 | Boult. Dietrich. Sleepers and rail connexions, &c. 
1275 | J. 8. a yee | Electric lamps. 
Mar.10 _Conn., U.S.A. 
1276 | Haddan. Oper. — 
1277 | Haddan. Forster. Atmospheric air-motor. 
1278 | E. Burton, London. Raising mud, «c., into carts, 
1279 | J. Darling, Glasgow, | Cooking utensil. 
1280 | T. C. Hooman, London. | Application of hoops to wood casks, 
we, 
1281 a Hodgson, brad- | Looms. 
1282 | G, E. Mineard and T, Vertilating house drains and warm- 
| _ Grapper, London. ing houses. 
1283 | C. Neil, Sheffield. Adjustable spanners. 
1283 | L. Blackburn and G, | Fuel blocks or bricks, &¢, 
| Elliott, London. 
1285 Boult. = a States | Mitre-dovetailing machines. 
Jox Machine Co. 
1286 | R. Ripley, Liverpool. | Books for advertising, &c. 
1287 | A. A. King, London. Kaleidoscopic 7. 
1288 | Lake. Grusen. Gun-carriages, 
1289 | Lake. Persson. tirrups, 
123) | G. H. Bassano, A. E. Telephonic apparatus, 
| Slater, and F. T. 
Hollius, Derby. 
1291 | Von Nawrocki. /izmus| Receptacles for matches, &c, 
1292 | Lake, Araetzer. Fasteners for gloves, &c. 
1293 | A. Greig and G, | Traction engines, 
| Achilles, Leeds. ; 
129: | J. Coleman and I. | Railway fog signal apparatus, &c, 
Mar.12) Henson, Derby. 


1295 | A. dn Molison, Swan- 


1296 | A. “3. Brindley, New 
| Radford, Nott., and 
| _ J. Worsnop, London, | 

1297 | W. Ashton, —— 

1298 | R. Longdon and F. 

Lg ae 

1299 | F. Robertson and | Cases for cigars, &c. 
| J. = Couste, London. | 

1300 | Mewburn. Cardon. 

1301 | B. Claytoa, Deepficlds, 


1302 | R. Whiston, Wolver- 
hampton. 
1303 | Thompson. 


Electrical apparatus for igniting in- 
flammable gases, &c. 
rushing sugar canes, &c. 


Braiding machines. 
| Insulating wires, «2. 


Hackling machines, 
Forming cast-metal sockets, &c. 


| Fastenings for doors. 


Wood. | | Producing letters, &c., on metal. 
1304 | Haddan, Marks. | Horseshoes, (Complete specifica- 
| tion), 


Sewing machines. 


1305 | W. Churchill, London, 
| Spinning and twisting fibres, 


1306 | E. Morley, Halifax. 














No. 
1883 


833 
884 





885 
837 
883 
839 
890 


892 
898 


1882 
5304 
1883 

276 


524 


558 
652 


836 
917 
918 
920 


923 
924 
925 


926 
927 


- 928 


930 
931 


932 


934 
935 


ILLUSTRATED PATENT RECORD. 


























Name. No. Name. No. Name 
1883 1883 
Patchett. 894 | Mewburn 907 Abel (Von 
Haddan (Guiilaume Markhof ). 
(Syllwasschy) et Cie.) 908 Rogers. 
Haddan 895 | Barrett. 909 Bloomfield & 
(Van Goch). 897 | Twynam. McGurn. 
Edwards 899 | Defries. 910 Pitt (Com- 
(Guiyonnet).| 900 Carrington pagnie In- 
Almond. & Bowers. dustrielle 
Fletcher. 901 | Hindle and dex pro- 
Lake (Auto- Canavan. | eédés Pictet) 
matic Safety) 902 Smith. 911 Capell. 
Boiler and | 904 | Cross. 912 | Pattison. 
Engine Co.)} 905 | Dunbar. 913 | Mackie and 
3eechey. 905 Williams & Warburton. 
Mewburn Barnes. 914 | Lange. 
(Voorhees). 
Il.—Announced March 13, 
Name. No. Name. No. Name 
1883 1883 
Mayhew. 936 Alexander 970 Fawoett and 
(Crawford). Stubbs. 
Kohl and 937 Eyre. 971 | Collins. 
Voigtritter.] 939 Edwards 972 Haddan 
Samuelson & (Sazerae). (Gaillet £ 
Manwaring.} 940 Clark(/ortin- Huet). 
Ziese. Herrmann). 973 Hopkinson. 
Wirth 941 Clark 975 De Pass 
(Griinzweiy (Meyer). (Elliott) 
and Hart- | 942 Johnson 976 De Pass 
mann). (Ancel and (Elliott) 
Wright. 7 —os 977 Wolner. 
Von Naw- 944 Scott 978 Abel 
rocki(Mohr)} 946 Lake (Pintseh). 
Cooke. (Kimball). | 979 Fisher. 
Ford. 947 Lake(Heath).| 930 Snelus. 
Penning. 948 Jones and 981 Dansken. 
Davidson and Gamwell. 982 Taylor. 
Speir. 949 Nesbit. 983 Johnson. 
Holden. 951 Trott and 934 Hammond. 
Day (Camp- Fenton. 935 Neale. 
bell, Bond,} 954 Rothwell andj 985 Marriott and 
Browa, MeMillan. Hall. 
Ratelige, 4] 955 Walker and | 987 Burton. 
Detrick). Beaumont.| 988 Longden and 
Mullings. 956 Brewer Longden, 
Butler. (Chemische]| 939 Leo & Marks. 
Imray Fabrickauff 990 Brown. 
(McKevit). Actien). 991 Gedge 
Turner. 957 Alexander (Perrin 
Lodge and (Zimmer). and Servel) 
Pattinson. 958 Davies. 992 | Willans, 
Haddan 959 Tongue 993 | Orme. 
(Bouilly). (Curtis). 994 Rennie. 
Welsh. 961 Timmis 996 Boult (Quinet 
Allison 962 Johnson and Denis). 
(Field). (Alexandre 997 Lloyd Wise 
Tatham and] 963 Clark(Curley (Wyvill). 
Sellers. 954  Guattari. 998 , Lal.e (Le 
Armitage. 965 St. George. Gay). 
Justice 963 Tylor. 999 | Clark (De 
(Thomas). 959 Weldon Kabath). 
(Lombard). 











INVENTIONS PROTECTED FOR SIX MONTHS BY DEPJSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Liets of 
Applications for Patents. 












































307 | T. Hollingwor th, | Looms for weaving. 
| _ Blackburn 
no | Ta | 
1308 Brierley. Halt and | Fire escapes. No. | Name. No. | Name. | No. Name. 
309 | Von Nawrocki. Vileker., Steam boilers. 1883 1883 | 1883 
1310 | F. i ae » Hailey- | Bicycles, 1149 Paget. 1193 Boult (Perry] 1218 Morgan- 
1311 | Lake. 'McMellon. | Steam andair engines. ae ). | 1204 Be hyve —- 
1312 | J. Farrar, Halifax. Twisting or doubling yarns. 1192 aan” _ 1207 Lake(l t yattt) —- P 
ag m- 92 5 2U; 4 b  & 
1513 | Late, Huler. | Drname-denie machines, (Com) 19? | (Plantinton Dani 
1314 | o. W. Vincent, London. | a and magueto-electric ma- 
chines. 
1315 | F. 0. Heinrich, Wim- | Lawn tennis. NOTICES TO PROCEED. 
1316 | G. “- St. | Cutting beans, &e, 1—Time for entering Opposition expires Friday, 
| John’s, Kent. _ March 30, 1883. 
GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. No Name. No Name. No Name. 
For Particulars, see Corresponding Numbers in Lists of 1889 | 1882 | 1882 
Applications for Patents. 5039 | Holmes. 5318 | Lake (Mills). | 5711 | Lake (Fitsh). 
—s March 9. 5250 | Scott-Mon- 5322 | Chatwood & } 5744 King( Finney) 
Se creiff and Chatwood. | 5792 Parker. 
ieee | Dodds, 5324 | Nash. 5856 _ Porter. 
To. Vame. N ‘f N N: | Nunan. 5326 | Aubin. 5873 | Hannay, 
Sots ee a — | staal eemaaneee § | Kennedy. 5342 | Lake (Chap- | 5942 Barnsdale. 
1882 1883 1883 5236 | Clayton. oan | mitt) 6170 | Imray | 
5548 | Mewburn 851 | Crowther. 869 , Mills (De 5239 | Scott. 5349 | Thomas. 1883 | (Heskin). 
(Durkés) (Quincke). Landtsheer). 5290 | Cheesebrough} 5373 | Boullon, Pro-} 630 | Wallace. 
6023 | Lake 852 | Schultz. 870 | Camin. (Zacharias ; bert, and} 657 | Ogden and 
1883 | (Torrence). | 853) Larmuth & J 871 | Woodhouse, , | & Zacharias) Soward. _. | ,. Anderson. 
541 | Plimsoll. Howarth. Rawson, & , 5291 | Turner. Tylor. 675 | Kemp. 
549 | MeMullin. $54 | Steele. Coffin. 5292 | Engel (Peter- Allen. 680 | Matthews. 
613 | Haddan $56 | Taylor. 872 | Clark(Moret). || ..., | 80): 4 | Allen. 686 | Walker. 
(Thurz6). 858 | Roberts. 873 | Maudslay. 5204 | Blum, Pohl & Pohl. | 739 | Simpson. 
733 | Strauss. 860 | Hemingway 874 | Goodwin. 5296 | Von Naw- vestmacott. | 747 | Adair and 
811 | Wricht. & Bottomley.) 875 | Clark. | rocki — Jameson. _. | _Thomlinson. 
844 | Worsley. 861 | Devine. —~ f 877 | Reap. | (Schaefer). Lake (La So-] 761 | Bentley. 
845 | Tugby. 863 | Pocock. 878 | Gilchrist and 5299 | Hope. ciété Lebaudy} 764 | Bowron and 
846 | Macleod. $64 | Martin. Barr. 5303 | Petri. a alters). moe | qe Hibbert. 
847 | Gjers, 865 | Player. 879 | Hamilton & 5308 | Lake (Gath- | 5541 | Clark (Wade | 784 | Knowles. 
848 | Ayres. 866 | Birley (Yule). McIntyre. ; mann), aoe & W ardell).} 806 Kiddier. 
849 | Tully. 867 | Newton. sso | McFerran. 5310 | Whyte, 5682 | Boby and 811 | Lotter. 
850 | Webb. J 881 | Heap. H 5312 | Bartlett. Js Stevens. 1149 | Paget. 








258 . 
II.—Time for entering Opposition expires Tuesday 
April 3, 1883. 





No. Name. Name. 
1882 
5599 
5615 


No. 


1882 
5304 Mayhew. 
5333 | Varley. 
5338 | Perkins. 
5339 Wood (Me- 
Lean Bros. 
& Rigg). 
Jameson. 
Shalders. 
Littlewood. 
Brydges 
(Grove). 
5362 Ungar. 
5370 Thompson 
(Closset). 
5375 Boult 
(Bontgeu & 
Sabin). 
5376 Wetter 
(Gretschel & 
Heinemann) 
5377 Wetter 
(Gretschel & 
Heinemann) 
Lehmann. 
Huntington. 
Allan. 
Crompton. 
Taylor. 
Sage. 
Haddan 
(Brodie), 


Name. 





Larchin 
(Hartmann) 

Haddan 
(Swist). 

Pinkerton. 

Ewens. 

Foot. 

Dowler, 
Dowler, & 
Dowler. 

Mosley. 

Dearden. 

Beesley. 

Lake (De la 
Peta and 
Drumen). 

Gjers. 

Allis. 

Lake 
(Holmes & 
Greensield). 

Lake (Aeith). 

Boult 
(Plankin- 
ton). 

Boult 
(Perry & 
Mather). 


Hissett. 
Johnson 
(Bilon). 
Biden and 
Biden 
(Pigeon). 
Johnson 
(Parker). 
Johnson 
(Darrijan). 
Delmard. 
Johnson 
(Marrel 
Brothers). 
Trotman. 


5643 


5346 5664 
5760 
5358 
5770 


6113 


6123 
1883 
94 


382 


Cooke. 
Watson, 
Whalley, & 
Weatherill. 
Johnson 
(Storer). 
Johnson 
(Baker). 
Dewrance. 
MeMullin. 
English, 
Thompson 
(Craig). 
Haddan 
(Knowles). 


PATENTS SEALED. 
I.—Sealed March 9, 


425 


510 
5386 
5399 
5402 
5438 
5474 

63 


5592 


547 
549 
556 
559 


ake 
581 (Adams). 











No. 
1882 


4315 O'Riordan. 
4323 Hymans. 
4329 Allen,Wright, 
& Williams. 
Russell. 
Russell. 
Shepherd, 
Ayrton, & 
Hallam. 
Wild. 

4352 Sinnock. 
4353 Pearce. 
4354 Robinson. 
4360 Wharton & 
Smith. 
Dransfield & 
Issett. 
4365 Shanks. 


Name. Name. Name. 





Wilson. 
Kennedy. 
Wolff (La 
Cour). 
Quatremaine. 
Goransson. 
Maynard. 
Smith. 
Hitchins, 
Sprague. 
Pieper. 
(Scheibler). 
Taylor, Allen, 
Evans, and 


Conlong. 
erry. 
Cookson, 
Lake (Van 
Choate). 
Brocklebank. 
Langdon, 
Fuller, & 
Fuller. 
Lucas. 
Greener. 
Carter 
(Guerrant). 
Glaser (Ziper- 
nowsky and 
Deri). 
Lake (Bonne- 
Jond ). 


11.—Sealed March 1. 


4334 
4335 
4337 


4347 
6129 
Scott. 
127 Gedge(Morel 
& Poncet). 
Adams, _ 


4361 


No. Name. 


1882 
3533 





Imray (La 
Société P, 
Grarcet et 
Nisius). 

Coulthard. 

Simmons. 

Lake (Vérat). 

Thompson 
(West). 

Baldwin. 

Chambers & 
Chambers. 

Brentnall. 

Hargreaves 
and 
Robinson, 

Scriven. 

Butler. 

Esilman and 
Esilman. 

Gerner. 


Henley and 
| Gedge. 
Nobes. 
Morgan- 
Brown 
(Schinidt). 
Slack. 
Rawley. 
Guye (Guye). 
Sowden. 
Hope. 
Brear and 
Hudson. 
Barlow 
(Daimler). 
4419 Brockie. 
4420  Merichenski. 
4423 Lake 
(Buzolich 
& Sinith, 
Willoughby. 
Lloyd. 
Roe. 
Khotinsky. 
Horrocks 
and Hor- 
rocks, 


Reddie 
(Compag- 
nie des 
appareils 
automati- 
ques pour 
accrocher 
et décrocher; 5 
les wagons 
des chemins 
de fer). 

Ayrton and 
Perry. 

Snow 
(Adams). | 5837 

Johnson 5848 
(Richter). | 6203 
ake 


4138 
4367 


370 
4389 
4396 
4398 
4406 
4412 


4417 


4624 
6232 
1883 

34 


(Erkenzweig) 
Nightingale. 
Beeman, 
Taylor, & 
King. 
Reddie 
(Babbitt). 


FINAL SPECIFICATIONS FILED. 
. 8, 1883, Nos. 4200, 4203, 4209, 4210, 4211, 4224, 4225, 4297, 
4228, 4271, 4587, 4717, all of the year 1882. 
ae 4130, 4212, 4213, 4214, 4216, 4219,°4232, 4245, 
4250, 4254, 4285, 4351, 4399, all of the year 
1882. 

4229, 4238, 4239, 4241, 4242, 4243, 4244, 4246, 
4247, 4248, 4252, 4264, 4270, all of the year 
1882. 

4253, 4256, 4260, 4262, 4263, 4265, 4275, 4277, 
4279, 4281, 4289, 4295, 4328, 4346, all of the 

year 1882. 

3857, 4273, 4274, 4283, 4286, 4288, 4290 4293, 
4301, 4303, 4308, 4314, 4375, 4400, 4401, 4605, 
all of the year 1882. 

4291, 4294, 4299, 4302, 4311, 4316, 4317, 4320, 
4332, 4338, 4414, 4456, 4552, all of the year 

ae... eer ee 

CONFIRMATION OF PATENT.—NOTICZ OF APPLICATION FOR 

LEAVE TJ BRING IN A BILL, &c. 
In Parliament.—Session 1883. 
Law’s Patent for ‘‘ Heating, Hardening, and Tempering Wire.’ 
(Continuation and Confirmation of Patent.) 

Application is intended to be made for leave to bring in a Bill 
for the following purposes : 

To continue and confirm certain Letters Patent of 14th January, 
1880 (No. 162), granted to Joseph and Henry Law, Cleckheaton, 
Yorks., and to enable them to pay the stamp duty of 50/.; and 
upon such payment being made, to enable the Commissioners of 
Patents to stamp the said Letters Patent. 


4426 
4427 
4478 
4490 
4500 


4660 

4680 Lake (Hussey 
and Doda), 

Williamson « 
Bohm. 


3urgess. 


46 
4692 
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_ENGINEE 


——- 


PATENTS WHICH HAVE BECOME VOID. 
I,—Through Non-Payment of the Third Year’s Stamp Duty of 501. 





) 


No. 


Name, 


No. | 


1880 | 
8382 
384 | 


No. Name. 
1880 
826 | Neave. 
827 | Pfleiderer 
(Broadwell). 
Smith. 
Robinson. 
Brougham. 0 
Vernon. | 
Clark (Felt). | 892 
Hollingworth] s93 
Wolfram. 
Henderson 
(Wydts), 
Dade. 
Nash. 
Stevens, 
Smith. 
Causley. 
Spence 
(Gawalowski 
& Teichmann 
FitzGerald. 
Mills (Cour- 
ment, née 
Bérenger). 
Birch. 
| Morgan- 
Brown (De | 
‘ Monti). | 


Name. 





914 | Knoeferl & 
Fuller. 


Lake 
(Shuttle- 
worth, 
Larabee, 
Kellogg, 
Wilhelm, 
& Bonner). 

919 | Macfarlane. 

922 | Gascoigne. 

923 | Gedge 
(Pascal). 

Clark. 


Smethurst. 
Edmonds 
(Camus). 
Young. 
Wirward. 
Clark (Poin- 
meraye). 
Barker. 
| Foreman & 
Bennett. 
| Waddell. 
Rickman & 
Thompson. | 
Smith. 924 
Clark(Hunter} 925 | Guest, 
Mewburn 927 | Wray. 
(Seidel). 929 | Thompson 
Bailey. (Prosser). 
Engel Tooley. 
(Jensen). 935 Bond. 
Williams & | 937 Lancaster. 
Lougher. 939 Johnson 
Varicas (Ruggieri). 
(Fisher, Horsepool. 
Heath, Barlow (Mon- 
Lawrence, chablon). 
Lawrence, 
& Gano). 


915 


S94 
896 
897 
soo 
902 
904 


907 932 


908 


943 
945 








II.—Through Non- Payment of the Seventh Year's Stamp 
Duty of 1001. 


Name. 


Name. N Name. N 


1876 
826 


S44 | 





Haddan 
(Oxborn). 
Davies. 
Mortit. 
Cammack & 
Walker. 


1876 
Aitken. 865 
Smethurst. 
Pielsticker. Shaw, and 
Hautermann | Shaw. 
(Lissignol).{ 864 | Clark( Angell) 
| 


Jones. 

Penrice. 
Sso 
S897 


903 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP . 
.DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 


No. 


No. Name. 
1880 
1060 

990 
1021 
1051 


1055 


Name. 


Ramsbottom. 
Glendenning. 
Woolnough. 
Lyte. 
McLennan & 
Owen. 
McLennan & 
Owen. 
King. 
Dow. 
Chapman. 
Lake 
(Simons). 
Leake. 
Barrow. 


856 
1880 
981 


Sherry 
(Wilson). 
Tweddell, 
Platt, and 
Fielding. 
Rogers. 
Cotton. 
Wicksteed. 
Black. 
Heath. 
Wirth( Rettig. 
Little. 
Williams. 
Cross. 
Halstead. 


(Fairbairn, 
McClearn & 
Ingersoll). 
Wells. 
Thacker. 
Stanhope. 
Marsh and 
Marsh. 
Lake (Molera 
& Cebrian). 
Lake (Molera 
& Cebrian). 
Prideaux 
(Un- 


vert otana 


986 
2389 
1001 
1207 
984 
1014 
1082 
993 
1027 
1048 


1056 


1062 
1186 
1078 
1098 


1111 
1133 











PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 


No. 


1876 
1111 


970 


] 
No. | Name. 
1876 
1028 
1425 


Name. Name. | No. 

1876 
| Yates. 1117 
| Clark 1200 
{ a Nelson). _ Ss 





Korting. 
Sheppard. 


Bone. 
Sugg. 


ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING MARCH 10, 1883. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given inthe Specijication Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specijications may be obtained at 38, Cursitor-street, 

Yhancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. Reaver 
Lack. 


1881. 

5024. Manufacture of Bicarbonate of Soda: H. 
Gaskell, E. Carey, H. Gaskell, H. W. Deacon, J. 
B. Gaskell, D. Gamble, and S. Hall, Widnes, 
Lane. (Carey, Gaskell, and Hurter’s Patent). (4d.)—The 
claim is as follows: The manufacture of bicarbonate of soda 
by the employment and treatment (as hereinbefore described) 
of what have been hereinbefore referred to as “salts,” and 
hereinbefore defined by subjecting the said ‘‘salts” to the 
action of carbonic acid gas (the salts being mechanically 
agitated, and the superabundant heat being removed, the 
moisture generated being drawn off when in excess and 
moisture being supplied when required all) substantially as 
hereinbefore described ; the words in the brackets being now 
added. (Disclaimer and memorandum of alteration. February 
2, 1883). 


2485.* Dust Collecting or Air Filtering Appa- 
ratus: L. Fiechter, Minneapolis. (Kirk and Fender, 
Minneapolis, U.S.A.) [2d,|—The action is as follows: The air 
entering a chamber passes into all of a series of ridges, except one 
covered by a carriage, and deposits its dust on their inner surfaces. 
Each ridge in succession is cut off from the air to be filtered and 
is struck by beaters, the dirt falling through the still air into the 
carriage. (May 25, 1882). 

3123. Syphon for Drawing Off Liquids: F. Sara, 
Plymouth. [2d.]—The syphon is charged by means of a funnel 
provided with a stop-cock and communicating withthe syphon by 
means of a tube fixed at or near the ‘‘ bend,” preferably in line 
with the short leg. (Void, the patentee having neglected to filea 
jinal specification. July 1, 1882'. 

3037. Rotary Steam Engines and Pumps: P. Gold- 
schmidt, G. Hahlo, and A, Heussy, Manchester, (8d. 


1882. 





| Marcu 16, 1883. 


9 Figs.|—The pressure exerted on the faces of the working 


revolvers, which are mounted on separated shafts rotating in 
opposite directions, in a double cylindrical metal casing, is 
balanced in a suitable manner, by means of two auxiliary revolvers 
mounted on either side of the same shafts, the pressure being 
exerted on these in the opposite direction. (July 12, 1882). 


3347. Making, Finishing, and Drying Fire Clay or 
Stoneware Sanitary Socketted Tubes or Pipes: P. 
L. Noel, Roath, Cardiff. (6d. 30 Figs.|—The ordinary 
socketting ring is locked about jin, lower than its position at the 
end of the process, it is then filled and almost simultaneously 
raised to its finished position compressing the socket clay. It is 
then released, the length of pipe cut off, carried away, trimmed 
and deposited ona bed of sand. (July 14, 1882). 


3359, Apparatus for the Manufacture of Artificial 
Cream: J. Van den Bergh, London. (tid. 6 Fiys.J)— 
Consists of acylinder having a number of points or projections on 
its exterior surface, and which is so arranged within a close-fitting 
case as to be capable of being rapidly revolved therein. (July 15, 

+ 


1882). 


3375. Apparatus for Obtaining Motive Power for 
Propelling Vessels, Pumping. &c.: . Robinson, 
Manchester, (6d. 10 Figs.}—A combustible gas, drawing air 
in with it, is admitted by a valve into a chamber, which is 
ignited by a stationary flame through a second valve placed at the 
top of the chamber, and the pressure thus formed closes the inlet 
valve, and is used in various ways e¢.9., to raise water by its direct 
pressure. On the pressure being released, the inlet valve is again 
opened and the operation repeated, (July 15, 1882). 


3380. Electrical Haulage System and Apparatus: 
W. E. Ayrton and J. Perry, London, (8/. 13 Fiys.|— 
Referring to the illustrations, Figs. 1 and 2 are respectively plan 
and elevation partly in section, of the motor and carriage. The 
gripping wheels J andI are driven by the motor C by means of 
the bevil and spur gearing shown. Another pair of grippling 
wheels K and L have their axles mounted in a frame which is 
attached to the links O D, O P, by means of the spring Y. The 
bar N N isattached to the hauling chain, and the motion of the 
point O causes the elastic grip of K and L to be greater as the 
pull is increased. The carriage is supported upon the rail (which 
may be elastic) by means of the two wheels R R. In a modification 
the wheels K and L may be replaced by a single wheel working 
between the wheels J and I. The elastic gripping arrangement is 
slightly modified in the case of a vertical rail. The supply of 
electricity to the motor is effected practically in the same manner 
as described in Specification 783 of 1881, and the automatic block 
system described therein may also be employed. If desired to 


work the motors in ‘series the carriage displaces a junction piece 
between two sections of the rails, and the current passes through 
the motor, the carriage being always on two sections of the rail. In 
this case the carriage opens and closes certain circuits which actuate 
certain circuit closers. Whenasecond motor passes over this portion 
of the line it is automatically short-circuited by means of an electro- 
magnet in the circuit, an armature and a spring, the brushes having 
their ‘“‘ lead” changed at the same time, and the connexions 
between the field magnets and the revolving armature are reversed 
if the motors are worked in series. When shunt motors are used 
in parallel circuit with other motors, an arrangement is used by 
which, when the motor is going too fast, the speed of the arma- 
ture is, automatically or at will, increased when the speed of the 
driven machine remains constant or diminishes. Two or more 
motor carriages may be used, in which one motor runs ahead, 
“paying out” a hauling line, fixes itself to the line and then 
winds up the line, whilst the second motor ia running on ahead. 
Or the motor carriage may simply carry on the hauling line, and 
fix itself to the rail, andthe winding machinery be contained on 
the wagon or boat. (July 18, 1882). 

3393. Electric Lamps: J. D. F. Andrews, Glas- 
gow. (6d. 4 Figs.)—The object is to compensate the varying 
attraction of the solenoid on the core (dependent upon the dit- 
ferent positions of the core in solenoid). The illustrations show two 
different modifications of the arrangements adopted. In Fig. 1 the 
chain e passing over the pulley d, is attached at one end to the 
carbon-holders and at the other end to the core of the solenoid, 


which is connected to the other carbon-holder. In Fig. 2 the two 
cores b! and b? are connected by a cord and the attraction of their 
unlike poles increases as the repulsion of their like poles diminishes. 
In a modification as a movable core descends the attraction of a 
fixed core in it diminishes and is compensated by the weight of a 
chain attached to it and toa fixed point. The weight of the links 
of thechain may be variable. (July 17, 1882). 


3394, Coverings for Pipes, Boilers, &c.: E. K. Lead- 
better, Upton Park, Essex. (2d.|—Consists of a mixtwe 
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of two parts plaster-of-paris and three parts animal or vegetable 
fibre, reduced to a semi-fluid condition by admixture with water 
and poured intosuitable moulds. (July 17, 1882). 


3108. Looms for Weaving: R. L. Hattersley and 
J. Hill, Keighley, Yorks. [i0d. 8 VFigs.|—Relates to an 
arrangement of mechanism for operating, using, or oscillating 
shuttle boxes ; to mechanism for controlling the operation of the 
picking tappets apparatus ; to mechanism for indicating the change 
of shuttle boxes, and picking of shuttles in looms wherein either 
rising and falling or oscillatory boxes are employed, and to 
apparatus for operating the ordinary square barrel employed in 
Jacquard apparatus for carrying chains of perforated cards. 
(July 18, 1882). 


3414. _ Electric Telegraph Signalling Apparatus : 
H. E. Newton, London. 0. Zadig, Paris). ioe 3 Figs.J— 
The illustration shows diagrammatically the means of calling a 
clerk at any station without the intervention of the clerks at any 
of the other stations on the line. Mis the recording instrument, 
Ra relay, and Ba local battery. The indicating apparatus L con- 
sists of an electro-magnet E which acts upon and rocks the lever 
which carries an axle T carrying a pulley T2, around which is 
wound a cord to which is attached the weight P. The wheel S 
is maintained in constant rotation by clockwork, and when the 
lever is raised drives another wheel T! on the axle T, which also 
























___ 


carries the pointer z and arm m. The operation is as follows: 
The transmitting clerk depresses a key which sends a current 
into the line wire, and so through the relays at every station 
which closes the local battery circuits, the currents from which 
pass around the electro-magnets E, and raise the lever, and the 
pointer of each relay moves round. When the transmitter sees 
his index finger at 3, say, he breaks circuit and all the pointers 
except the one at station 3 will run back (being actuated by the 
weight P). The arm ia (see Fig 2) attached to the axis T, will, 
at station 3, be in a vertical position and make contact at 7, and 
the bell W will be rung, and the elerk at 3 will switch his re- 
cording instrument in. (July 18, 1882). 


3417. Mineral Water Bottles and Stoppers, &c.: 
J. C. Cook, Cape Town. (tid. 6 Figs.|—A disc-shaped 
stopper having curved or annular surfaces on each side just fits 
the neck, aring of rubber against which the dise presses is then 
placed on the end of the neck and secured by a metal capsule. 
The stopper is forced in when required to open the bottle and falls 
into a recess near the neck. (July 18, 1882). 


3420. Dynamo-Electric Machines: W.P. Thomp- 
son, London. (?. Payenand A. Sandron, Roubaiz, France), 
(6d. 4 Figs.)—Fig. 1 is a longitudinal section, Fig. 2 a transverse 
section showing the inducing discs, and Fig. 3 a view of the com- 
mutator. The shaft X Y carries a number of discs alternately 
fixed to and loose upon it. The loose discs are fastened together 
by rigid bars F, J, K, L, M, N (Fig. 2), and receive motion from 
the pulley P'. The rigid discs receive motion in the opposite 
direction from the pulley P. Each disc is made of cast iron for 
the inductors, and of wood and copper for the induced discs. A 
flange of strong iron plate is secured upon each edge of the discs, 
and the bobbins are placed between these flanges. The induced 
coils may contain insulated cores, and the inducing discs may have 
cores alternately connected to one of the two flanges. The induc- 
ing current enters by the terminal d and passes, as clearly shown 
(full line, Figs. 1 and 2), by the brush /!, insulated ring of solid 
copper, brush f, bobbins of the discs 1, 3, 5, and 7, brush g, 
copper ring z!, brush g!, to the terminal d!, The path of the in- 
duced currents is shown by the dotted line, Fig. 1, and terminates 
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currents from each dise being separately commutated and re- 
directed by means of a commutator shown in Fig. 3. Supposing 
the two brushes to be on the teeth I K respectively, and positive 
electricity is brought to the copper rack-shaped picces C D, C! D', 
which are connected, as shown, and negative to the pieces 
MN, M'N!, the brushes over I and K will respectively receive 
positive and negative electricity. If now the induced discs rotate 
so as to face the next inducing discs, the commutators will be 
moved one tooth forward and the current will be reversed, C D, 
C! D' receiving now negative electricity collected from the tooth 
of C D by the same brush which before received the negative elec- 
tricity from the tooth K, and M N, M!' NI! will receive positive elec- 
tricity which will be collected from the tooth of C! D! by the positive 
brush. If the brushes rub on the bars C D and M! Ni the machine 
will produce alternating currents. The current from each induced 
element may be separately utilised. Continuous and alternating 
currents can be obtained simultaneously from a single disc by the 
use of two commutators. The coils and discs may evidently be 
coupled up in various modified ways, (July 18, 1882). 

3421. Railway Carriages: W. P. Thompson, Lon- 
don. (A. H. Munro, Montreal). (8d. 15 Figs.|—The carriages 
are divided into a series of compartments leading from a pas- 
sage. The compartments can be completely isolated from one 
another and have a separate means of ingress and egress, and be 
readily converted into sleeping compartments having sliding 
doors at the end and side, and hinged backs to form the bottoms 
of the berths. The ventilator has a centrally pivotted shield open- 
ing on the outside to admit air in the reverse direction to that 
in which the train is travelling, and atrap or valve on the inside. 
(July 18, 1882). 


3424. Mallets for Corking Bottles, &c.; A. S. 
Kershaw, Rochdale. ({6d. 5 /iys.}—Consists essentially of 
a cast metal shell fitted with a block of wood, a dise of india- 
rubber being placed in an annular recess at each end of the shell, 
the handle passing through holes in the shell and being secured 
to the wooden centre. (July 19, 1882). 

3432. Screw Propellers: E. G. Brewer, London. 
(G, Hoper, Iserlohn, Germany). (6d. 16 Figs.)—The boss is formed 
in a mould and preferably over a metal core of steel. The blades 
are cast singly with a stem of dovetail form which is placed in the 
mould and the molten metal for the boss run in, and are formed of 
severaj sheets of metal of various lengths ground closely to fit and 
bolted together by rivets or screws. In another method the 
blades are secured to the boss by expanding the ends by means 
of a wedge driven in between the plates. Propellers of a small 
diameter may be made from one piece of metal, the required 
spaces being cut out and the blade reduced in thickness by grind- 
ing and pressed into the required curves, or short arms on to 
which the blades are riv etted, may project from the boss. The 
blades are made of an alloy of copper (94 to 98 per cent.) and 
tin, and phosphorus, and when castare forged or rolled. (July 19, 
1832). 

3434. Electric Meters: C. V. Boys, Wing, Rutland. 
(6d. 5 Figs.}—Aniron bar rounded at the ends and fixedona 
spindle is free to oscillate between two limbs of an electro-magnet, 
the middles of which are two opposite magnetic fields. A second 
pair of magnets have their coils occasionally brought into circuit 
for the purpose of giving an impulse to the oscillating armature. 


The oscillation of the iron bar works, through suitable 
mechanism, the counter. This invention will be fully illustrated 
and described in an early issue. (July 19, 1882). 

3440. Apparatus for Drying Coffee: F. H. F. Engel, 
Hamburg. (/. Alée, Hamburg). (6d. 6 Figs.|—Consists of | 
two concentric drums preferably made of wire gauze which are 
heated by leading the steam or other heating agent through the 
hollow shaft into tubes arranged along the wall of the inner drum 
and of a regulating cover for closing or opening the end of the free 
space between the two drums. (July 19, 1882). 


3441. Apparatus for Regulating ElectricLamps, &c.: 
A.and T. Gray, London. [10d. 12 Figs.)—A hollowdrum, 
formed by a single hollow cylinder, or having a hollow space | 
between two co-axial cylinders of different diameters, the hollow | 
space within which is divided into two or more cellular spaces by 
partitions properly placed, is employed to regulate the feed of 
the arc lamps. These cellular spaces are partially filled with a | 


circuit. 

















































4 
! 
fi | 
Li | 
Oo : } 
“ | u 
1 i. 
| 
ngs | 
MGnan a | 
Ming rh eg bah hays) 
e . {e) 

















suitable liquid, and communicate with one another by small 
apertures in the partitions. Fig. 1 is an elevation partly in 
section of the controlling mechanism. Metallic discs @ are 
mounted on the same axis as the hollow drum d, and may be 
divided into segments as shown, The electro-magnet 0 is made 





hold the movable discs together, and is collected by brushes, the 


The magnets may be arranged inthe main circuit or in a shunt | 
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in three pieces, the polarity of the middle being of opposite kind 
to the two side magnets. The two discs a rotate between the pole- 
pieces of the magnet, being actuated by a current which passes 
from the generator through the mercury cup e, disc a, axis, 
second disc a, second mercury cup é, electro-magnets 6, and lamp 
carbons to the generator. This rotation continues until its 
couple is neutralised by the opposing couples due to the diffe- 
rence of levels of the liquid i on the two sides of the hollow drum 
d, and the resultant couple given by the carbons and their 
holders. The number of discsa@ and electro-magnets b may evi 
dently be varied, and may be replaced by a small coil rotated with 
sufficient speed by a train of wheels, and which works between 
the poles of an electro-magnet. The position of the electro- 
magnets b can be regulated. An electric meter may consist of 
similar discs a described with reference to Fig. 1, connected 
together in a similar manner. Fig. 2 shows a side elevation of the 
current meter. In this case the discs a of each pair are connected 
together at their outer edges by a metallic cylinder or by cups of 
mercury, or each disc is divided into segments insulated from 
one another and connected by means of a metallic strip to the 
corresponding segments in the ether discs. The electro-magnet 
may be replaced bya permanent magnet as shown. The rotation 
of the discs jis controlled by the drum d of a similar construction 
to that described with reference to Fig. 1. The discs may be 
replaced by an insulated drum wound longitudinally with wire 
and connected to acommutating device. Ina current meter the 
stationary coils and the movable coils are of low resistance, but in 
an energy meter one set of coils only (preferably the stationary) 
are made of high resistance. Fig. 3 is a plan of a potential galva- 
nometer. The magnetic needle c' suspended at its centre carries 
alightindex dl, Thecoil f1 is made up of a compound wire 
formed by twisting ina regular manner the requisite number of 
single insulated wires into a cable. The outside end of a separate 
wire is connected to each of the plates marked 1 in the row Al, 
the inside ends being connected to the plates marked 1 in the row 
g', the outside end of a separate wire is connected to each of the 
plates marked 2 in the row k!, and the inside ends of these to the 
outside ends of two other wires, the inside ends of which are con- 
nected to the plates 2 in row y!, thus forming two groups of two 
in series. Inasimilar manner two groups of four each are con- 
nected to the plates 4and so on. Any pair of groups may be 
made to have no effect upon the needle by connecting the two 
plates in row g' belonging to that group, and the right-hand plate 
in row Al belonging to that group with the left-hand plate in the 
same row belonging to the next group. In another method the 
ends of each group are connected to two plates or springs fixed 
tothe side of a plug. These plugs are connected together by 
springs. By turning any plug the group attached to it has its 
effect reversed. The range of sensibility may be increased by 
placing another coil of low resistance of a small number of turns 
on the same bobbin. (July 20, 1882). 

3450.* Instrument for Recording the Direction of 
the Wind: O. Ber, Wierzbolowa, Russia. [2d.)|—The 
vertical shaft carrying the vane operates a disc carrying a dial 
of paper divided into twenty-four concentric parts. A clock 
moves a pencil radially over one of these spaces in an hour, and 
gives a continuous curve, showing the direction of the wind at 
any moment, (July 20, 1882). 

3451. Life-Saving and Swimming Apparatus: 
A. I. Rath, Manchester. [6d. 9 Figs.)—A belt made of 
waterproof material and provided with a screw valve and mouth- 
piece, is inflated with air. (July 20, 1882). 

3454. Arrangement of Covers and Backs of 
Account Books: J. H. Linsey, London. [4d. 3 Figs.)— 
Each cover board has a step-like portion near where it is to be 
attached to the back. The side edges of the back overlap the 
thin portion of the cover, the “binding” being secured to the 
back and to the thick portion of the cover board only. (July 20, 
1882). 

o and Magneto-Electric Machinery: 





3455. 
J. S. Beeman, London. [6d. 10 Figs.|—The illustration 
shows a plan view of the armature unfolded and the manner of con- 
necting the different segments to the armature coils. The metallic 
conductor forming the armature is divided into any convenient 
number of sections, and the last end of one section (such as s) and 
the first end of the next section (such as i), or any arrangement of 
series of sections are brought into electrical contact by means of 
springs. The armature sections, which are not active in producing 








currents, are removed from the circuit (or circuits) by the action 
of the springs, which make and break contact with the interposed 
rubbing surfaces when the armature is rotated. K K' are insu- 
lators which do not revolve with the commutator and upon which 
the interposed insulating stops or contact pieces with their con- 
nexions M, L, N, P are mounted. Ina modification the revolv- 
ing springs are replaced by revolving rubbing surfaces and the 
fixed rubbing surfaces by fixed springs. If the opposite sections of 
the metallic conductors in the armature are connected in series, 
there will be only half the number of revolving springs and N P 
are consequently dispensed with. (July 20, 1832). 


3456. Apparatus for Closing the Mouths of 
Bottles, &c.: C. E. H. Cheswright, London. [éd. 10 
Fiys.J—A split or divided ring having an external thread and an 
internal flange fitting under the flange of the bottle, is placed on 
the neck, and a capsule is screwed over the ring and closes the 
bottle. (July 20, 1882). 


3461. Valvular Details of Domestic Apparatus for 
Supply, &c.. of Water: J. Shanks, Banstead, Ren- 
frew. (6d. 16 Figs.}—The hot and cold water valves are con- 
nected with a chamber provided with a single discharge nozzle, or 
in some cases with two or more discharge pipes, each regulated by 
avalve. The cistern supplying lavatories may be fitted witha 
downlet valve to prevent waste. The bottom ofa bath is formed 
with a recess for the waste valve. Several other details are 
described and illustrated. (July 21, 1882). 


3465. Accumulation and Distribution of Electri- 
city: L. H. M. Somzee, Brussels. [6d. 12 Figs.)—The 
oxidised matter or paste of secondary batteries is placed in a 
series of supporting and retaining cavities formed by means of 
open metallic work or nets which are united with each other by 
intermediate conducting pins, bars, nets, or sheets, or by meanS 
of corrugated or mammillary sheets and cross-pins connected with 
each other by retaining wires or nets, or by a series of superposed 
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small tubes or cells presenting the appearance of cartridge boxes, 
and giving use to local reactions in each cell. Figs. 1 and 2 are 
respectively a section and a sectional side view of one form of 
accumulator. In these illustrations the meshes of the inner net x 





are smaller than those of the outer net », and they are connected 
together by the small pins or bars k, Light canvas z surrounds 
the whole. (July 21, 1882), 

3471. Knives and Forks: H. Fielding, Birming- 
ham. [6d. 10 Figs.}—The handles are made in one piece with 
the blade, and have concave depressions on the broader side of 
the handle. (July 21, 1882). 


$477. Treating and Preparing Clay, &c.: J. 
Gillespie, Garnkirk, Lanark. [6d. 16 Figs.)—Comprises 
(1) a method and means of expelling air from clay ; (2) the pre- 
paring of clay by admixture therewith of moss or peat earth; 
(3) means and appliances for supporting clay ware when in its 
plastic condition ; (4) the shaping or forming articles such as 

ricks, chimney cans, &c. ; and (5) the making water-tight and 
imparting extra strength to pipes and tanks of clay ware. (July 21, 
1882). 


3478. Actuating the Valves of and Registering the 
Work done by Steam and other Metive*Power 
Engines: P. R.Allen, London. [1l0d. 36 Figs.|—Relates 
principally to actuating the valve gear of steam and other engines, 
in which the valves are opened by the movement of a crank, 
eccentric, or cam, and are shut suddenly at a determined portion 
of the stroke by means of a weight or spring, or steam or atmo- 
spheric pressure. Anarrangement may be used so that the valves 
can be released from a distant point by means of electro-magnets. 
The contact may be made when the speed of the governors is too 
great. A chronograph actuated by the same current that releases 
the valves may register the amount of work done at each stroke 
of the engine. (July 21, 1882). 


3484. Ejector Nozzles for Air, &c.: J. L. Norton 
and J. Sturgeon, London. [6d. 8 Figs.]—Consists of an 
arrangement of jet nozzles with annular orifices and central open- 
ing or passage from the free air, so as to act upon the latter by 
the influence of the interior surface of the issuing jet, or the 
interior surface in combination with the exterior surface of the 
jet. The flow of air or gas is regulated by means of an automatic 
speed and pressure governor applied to the air compressing engine. 
(July 21, 1882). 


$486. Ventilating Appliances: J. Leather, Liver- 
1, (6d. 14 Figs.J}—Consists of a rectangular shaped box 
provided at the top and at the front near the bottom with an air- 
way or ways, furnished with suitable closing devices. The box 
may be divided into two or more compartments by vertical 
partitions. (July 22, 1882). 


3492. Mechanism for Manaliaing : H. J. Haddan, 
London, (A. and E. F. Webster, Waltham, Mass., U.S.A.) 
(6d. 5 Figs.]—Relates to a machine for giving blasts of a whistle, 
each blast being continued for a determined period, there being a 
determined interval between the blast and a constant determined 
interval between the signals. (July 22, 1882). 


3495. Connecting Links for Chains and Cables: 
J. H. Shoebotham and J. F. C. James, Birmingham. 
{Sd. 30 F'igs.]—All the metal at one side of a link is perfectly solid ; 
the remaining part of the link is made up of three main parts. 
(July 22, 1882). 


3498. Metallizing Cloth, &c.: A.J. Boult, London. 
(J. Hautrive, Lille, France). [4d.}—A coat of mortant mixed 
with white lead is first applied to the cloth, which is then powdered 
with particles of lead, and when the layer is dry the lead is rolled 
— the cloth so as to obtain a homogeneous layer. (July 22, 
1882). 


3499. Elevators for Elevating Grain, &c.: J. 
McAuley, Bootle, Lanc. (6d. 5 Figs.|—The elevator truck 
is placed in the bin, the hold of a ship, or other grain-storing 
place before taking inthe grain. The grain is stored around it, 
and when the grain has to be transhipped sluices are opened at 
the bottom and the grain elevated by a chain of buckets or equiva- 
lent mechanism. The elevators may be constructed with a fixed 
bottom casing and movable trunk, into which the elevator proper 
can be lowered. (July 22, 1882). 


3502. Fuel Economisers : J.G. Perkin and J, Scott, 
Wakefield. (6d. 7 Figs.|—Relates to that class of economisers 
in which a series of vertical tubes are placed in a flue and sieve 
to heat the water, and has for object to cleanse and scrape such 
tubes effectually, to dispense with the holding dowa bolts of the 
lid, to attach the branch pipes to the boxes, and to make the tubes 
of chilled metal except at the ends. (July 22, 1882). 


3505. Centrifugal Machines or Apparatus for the 
Manufacture or Treatment of Sugar: J. H. John- 
son, London. (M. Weinrich, Vienna). (6d. 1 Fig.)}—Consists 
in providing these machines with means for separating the watery 
particles from the steam, so that dry steam only comes in contact 
with the sugar. (July 24, 1882). 


3507. Railway Chairs, &c.: J. Revell, Dunken- 
field, Cheshire. (6d. 10 Figs.)—Two metal studs cast on the 
chair which supports the ends of two rails, fit into corresponding 
holes cut in each of the fails, the rails being firmly held by 
wooden wedges provided with a metallic locking bar. Several 
modifications are described and illustrated. (July 24, 1882). 


3508. Electric Lamps: A.M. Clark, London. (H. J. 
Muiler and A, Levett, New York, U.S.A.) (6d. 9 Figs.)—Re- 
ferring to the illustration the lamp is provided with two or more 
sets of carbons and corresponding solenoids D above and in line 
with the positive carbon-holder. A pivotted armature P and 
contact strips S are provided between each two solenoids D, so that 
the armature will be in contacteither with the solenoid or with the 
contact strip. The device for regulating the carbons consists of a 
lever A actuated by the solenoid core, and engaging by means of a 
pawl E with a ratchet wheel F fast upon the shaft in gear with 
a rack Hon one or both carbon-holders. The positive carbon- 
holder passes through the solenoid. and has a piston at its upper 
end fitting in a cylinder above it. The negative holder J is hollow 





and contains a spiral spring G. Two downwardly projecting arms 
may be fixed to the casing of the negative carbon-holder, the 
carbons being guided through loops in these arms. The operation 





















































of the lamp will readily be understood from the illustration. 
(July 24, 1882), 


3509. Drawing Rollers for Spinning Machines: A. 
J. Boult, London. (C. Jenatzy-Leleux, Schaerbuck lez 
Bruxelles). (6d. 7 Figs.}—The drawing roller is made in two 
halves, so as to be divisible at its periphery, having respectively 
amale and female screw thread, so that they can be firmly con- 
nected. A circular band of india-rubber has a projecting flange 
which fits into a groove formed by making one part of one the 
halves of smaller diameter than the other part. (July 24, 1882). 


3510.* Obtaining Motive Power by Electricity: J. 
Barlow, London, ([2d.)—Masses of iron fixed to radial arms 
revolve before the poles of electro-magnets, and in passing 
interposea sufticient resistance to the passage of the magnetic force 
between the iron and the electro-magnet. In appbying this in- 
vention to a railway motor, a series of electro-magnets present 
their poles to the rail, and on passing interpose a resistance as 
above, (July 24, 1882). 

3511. Flush Cisterns, &c.: W. Wright, Plymouth. 
(6d. 4 Figs.J—A float in a flush cistern serves the two purposes 
of closing the inlet valve and starting the syphon, The float is 
connected to the valve lever by achain, The inlet valve is closed 
when the syphon is being discharged. (July 24, 1882). 


3513.* Telephones: S. Bidwell, London, [2d.)—A 
light magnetised bar fixed at one end has its free ends placed in 
a flat hollow bobbin, wound with insulated wire, and of the form 
usually adopted in galvanometers. The currents cause this bar to 
vibrate and produce sounds. (July 25, 1882). 


3517. Burglar-Proof Safes: W. Corliss, Providence, 
R.1., U.S.A. [ls. 4d. 32 Figs.|—The illustration is a central 
vertical section through the safe. The main body is constructed in a 
spheroidal form in two parts, united by a strong?screw thread. 
and having a sufficient circular aperture for the door. The safe 
is constructed of chilled iron strengthened with a frame of wrought- 
iron bars embedded init. A ring R fits into grooves formed in the 


two adjacent surfaces forming the joint between the two main parts. 
The door is preferably made to open inwards, Relates further to 
means for placing and securing the door, to the arrangement of the 
wrought-iron bars above mentioned, to the clutches of the safe, 
to means for operating the lock, and to providing a separate drill- 
proof protection interposed between each lock and the adjacent 
inner surface of the safe door or safe body, and the lock is so 
arranged that it will be moved (and so defeat the object) if 
violence be used. (July 25, 1882). 


3523, Regenerative Gas Burners for Heating 

s: D. and W. H. Thompson and W. J. Booer, 

Leeds. [2d.)—A pipe is open to the atmosphere at its lower end 

through which the nozzle enters in the usual manner. The upper 

end is provided with an enlarged chamber, the top plate of 

which is perforated. (Void, the patentee having neglected to filea 
specification. July 25, 1882). 


3526. Direct-Acting Rotary Engine and Pump: 
E.G. Brewer, London. (S. Marcus, Vienna). [6d. 3 Fie 
In a eylindrical case an internally toothed ring revolving on a 
central axis is driven by a’spurwheel fixed on a different axis. In 
a space between the spurwheel and ring is a closely fitting block ; 
passages on either side of the block form the inlet and outlet. The 
liquid between the teeth of the spurwheel and ring and the block 
is drawn in at the one side of the block and forced out at the other. 
(July 25, 1882). 


3532. Secondary or Polarisation Batteries for the 
Storage of Electric Energy: G. L. Winch, Madras, 
EI, (6d. 15 Figs.|—Fig. 1 shows a perspective view of one 
form of acellular or graded plate, Fig. 2 shows a section of the 
plate when clamped or secured in its frame, and Fig. 3 shows a 
completed frame in front elevation partly in section. These 
batteries may consist of plain, cellular, grated, or shelved plates 
or cells A of lead, copper, or other conducting material suitably 
covered with spongy or finely divided lead or oxide of lead. 


The plates are separated and insulated by means of grooves n the 
surrounding framework or other means, and the opposing sur- 
faces are covered with cork, porous wood, vulcanised fibre, or other 
suitable porous non-conducting material F, and are further held 
in position by means of sawdust or other inert material. The 
fluids used in these batteries may be sulphate of copper or 
zine respectively in conjunction with sulphate of aluminium, 


potash alum, soda alum, ammonia alum, sulphate of potash or 
sulphate of soda for combination of copper or zinc respectively, 
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and formed lead plates. Any of the above or dilute sulphuric 
acid solutions may be used in combination with batteries of 
formed lead plates only. The interior of the vessel may be 
coated with a compound of a hydro-carbonaceous and non-con- 
ducting character. (July 25, 1882). 

3533. Taps: W. Hunt, Scarborough. [6d. 4 Fiys.|— 
The tap is fitted with a small relief side branch connected to the 
outflow pipe, and the valve is so arranged that when the main way 
is open the small relief branch is closed, and vice versd ; this relief 
is useful in frosty weather to save pipes bursting. (July 25, 1882). 


3534. D; o-Electric Machines: O. W. F. Hill, 
London. (6d. 1 Fig.}—The armatures are in succession brought 
into actual contact with the magnet poles and are separated from 
them by a rolling movement. The illustration is a vertical section 
of agenerator. The magnet cores bb fixed to the iron frame 
aa are wound with insulated wire and support the iron 
ringsec. On each side of the machine one ring ¢ is a north pole 
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and the other ring c asouth pole. The axis d has a conical move- 
ment imparted to it by the axis e and its spherical end d! is re- 
ceived by the adjustable socket as shown. A disc frame f fixed 
upon the axis d carries the armature bars gg, arranged radially 
and odd in number. Each armature is wound with insulated 
wire, the ends of which are brought out to the insulated contact 
pieces hh, which are equal in number to the armatures, and placed 
intermediately between them, and the wires are connected so as to 
form one complete and closed circuit. The two rings i i supported 
ina wooden framing upon the elastic balls form the two terminals 
of the machine. (July 25, 1882). 


3537. Machines for Cutting and Punching Metal 
Washers, &c.: W. P. Thompson, London. (EL. Salomon 
and E. Armant, Montreai). (6d. 7 Figs.)—Relates to improve- 
ments ia machinery for making metal washers, hinge plates, &c. ; 
performing the operation of cutting, punching, and marking 
simultaneously, and including a self-feeding device. (July 25, 
1882). 

3538. Permanent Way of Railways, &c.: A. M. 
Clark, London. (J. Elmer, Biloxi, Miss., U.S.A.) (6d. 
10 Figs.|—The rails are tubular and semicircular on the upper 
face, and have a V-shaped foot on the lower side, the sleepers having 
corresponding recesses ; the ends of the rails, one cut off square 
and the other having a longitudinal and transverse slit, form a 
bayonet-like joint, and a bar, having a projecting piece, being put 
into the base of the rail, on being slightly turned, locks these up. 
A grooved wheel fitted with double flanges is used to run on this 
rail. (July 25, 1882). 


3542, Machines for wate and Rinsing Fabrics: 
B. Davies, Adlington, and J. Eckersley, Blackrod. 
(6d. 2 Figs,)—Relates to machines as used in bleaching works, 
more especially ‘‘ Bridson’s” type; the improvement consists of 
an additional box or cistern placed beneath the bottom squeezing 
roller, and fitted with two small rollers near the bottom, through 
which the cloth, after undergoing the ordinary operation, is 
passed. (July 26, 1882). 


3546.* Apparatus for Demonstrating the Motion of 
the Earth, &c.: H. J. Haddan, London. ((. Rudholzner, 
Reichenhall, Germany). [2d.|—This invention relates to apparatus 
for illustrating a new theory on the motion of the earth and other 
planets. (July 26, 1882). 


3547. Electric Cables: J. G. Lorrain, London. 
(J, André, Paris). (6d. 3 Figs.J|—Instead of weaving separately 
the series of webs which are to form the cable as described in 
Specification 5268 of 1880, the web is made with alternate con- 
ducting and non-conducting portions, and by preference with a 
wide selvage or border at each edge of non-conducting material. 
In Fig. 1, AA and B Bare the conducting and non-conducting 
portions respectively, and B! B! wide selvages of non-conducting 
material. The series of conducting wires a alternate with the 
series of non-conducting threads b, and the weft c of non-con- 
ducting material is carried throughout the whole width of the 
compound warp ab. The web is then folded longitudinally along 





the lines 2 (as shown in section Fig. 2), the selvages B' overlapping 
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ndenclosing the layers, the whole is then enclosed in the tube C, 
nd the interstices of the web filled with insulating material. 





Fig. 3 illustrates the method of folding when the width of the 
respective portions A and B are not the same. (July 26, 1882). 


3549." Apparatus for Discharging or Throwing 
Projectiles: W. A. Barlow, London. (4. J. Krebs, 
Vienna). {2d.])—Relates to an apparatus for imparting a rotary 


motion to projectiles having the form of an archimedean screw, 
said projectiles being used for shooting practice. (July 26, 1882). 

3552. Apparatus for Separating Grain, &c.: W.R. 
Lake, London. (EL. McNeal, Silver Creek, New York, U.S.A.) 
{6d, 8 Figs.}—To keep the endless feeding belt level, and to pre- 
vent its vibrating, a level plate adjustable by means of bolts, is 
fixed immediately over the belt, the endless belt being supported 
on rollers capable of vertical and horizontal adjustment. A 
combined vibrating screen and rack is described and illustrated. 
(July 26, 1882). 

3554." Ventilators: J. L. Thomasson, Worcester. 
{2d.|—Relates toa corbel having a number of radiating air pas- 
sages lined with glass, metal, or other smooth material, the 
current of air being regulated by sliding valves actuated by a 
suitable rod, (July 26, 1882), 


3559. Locking Devices for C e Doors, &c. : 
H. J. Haddan, London. (/. B. Fondu-Bloemendal, Vilvorde, 
Belgium). (8d. 19 Figs.J|—Provides a falling latch and safety 


bolt combined, which act automatically when the door is being 
closed, an indicator in the carriage enabling the passengers to see 
if the safety bolt is open or closed, and a suitably placed lever 
enabling them conveniently to close the safety bolt if necessary. 
A new type of padlock is described and illustrated. (July 27, 
1832). 

3563. Regenerative Furnaces: A. Beard, Swansea. 
{sd. 6 Fiys.j}—In constructing regenerative furnaces according 
to this invention the chequer work or reticulated structure con- 
stituting the regenerator is placed above the furnace proper, the 
regenerator being carried on girders supported by columns ; pro- 
vision is also made for the waste heated air being utilised for 
generating steam in suitable boilers. (June 27, 1882). 

3566. Looms for Weaving : T. Singleton, Darwen, 
Lane. ; (sd. 32 F'igs,)—Relates to arrangements for weaving 
‘* headings” or ‘‘stripes” on cloths, &c., at stated intervals; 
various methods of securing the swell piece in the backboard of 
the shuttle box; to the construction of a crank arm; to the 
parts working the taking up motion in looms, and to a spindle 
stud for preserving the shuttles. (July 27, 1882). 


3567. Pocket Cases for Cigars, &c.: P, Everitt, 
London, (6d. 5 Figs.J—A cigar case contains a roller at 
either side, on which is mounted a band of paper suitable for 
writing memoranda on, which show through an opening in the 
case. (July 27, 1882). 
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3568. Hoes for Hoeing Turnips, &c.: J. P. Goss 
and F. Savage, gs Lynn, (6d. 2 Figs.)—An arm carry- 
ing an adjustable auxillary hoe is attached toeach of the main 
hoes, the peculiar inclination of the point and edge of the 
auxillery hoe admits of its destroying weeds without disturbing 
the earth or plants of small growth. (July 27, 1882). 


3569. Finishing Textile Fabrics: W. W. Blackett, 
Leeds, ([4d.)—By the employment of chloride of calcium, 
chloride of iron, and white arsenic in various combinations, a 
better finish, durability,'and appearance is claimed to be imparted 
to textile fabrics. (July 27, 1882). 


3571. Machinery for Breaking or Crushing Stone, 
&c.: G. Dalton, Leeds. [(id. 3 Fiys.)—In this machine the 
top of the crushing jaw has a greater motion than the bottom, 
which is accomplished by setting two toggle levers at different 
relativeangles. A compound rotating screen or separator having 
rotary and vibratory motion is also provided. (July 27, 1882). 


3572. Clocks, &c.: W. R. Lake, London. (i. W. 
Willson, New Haven, Conn, U.S.A.) (6d. 2 Figs.|—Should the 
clock be too slow, an electric current, transmitted at a prede- 
termined instant, actuates mechanism which moves the time move- 
ment independently of the clock movement, and so brings the 
pointers to the true time. (July 27, 1882). 


3573.* Ornamental Windows and other Trans- 
lucent Objects, &c.: A. L. Liberty, London. ([2d.)— 
Consists of a reticulated lattice or other ornamental framework 
having apertures presenting inwardly salient angles, and afford- 
ing means of holding the glass or other reflecting substance. 
(July 27, 1882). 

3578. Impregnating Wood: W. P. Thompson, 
Liverpool. (L. L. de Paradis, Vienna). (8d. 7 Figs.J}—The 
apparatus consists of a suitable steam generator, a steam super- 
heater, a tar vaporising boiler, and a horizontal cylindrical im- 
pregnating chamber, in which the wood is treated, firstly, by wet 
steam until the wood is thoroughly permeated ; secondly, with 
superheated steam for rapidly drying the wood ; thirdly, with the 
vaporised heavy tar oils until completely saturated, when the 
temperature, being carried still higher, these are volatilised 
and their subsequent deposition and resinification upon the 
fibre afford mechanical protection of the wood. For the purpose 
of slowly lowering the temperature of the chamber a suitable 
ejector is provided. (July 27, 1882). 

3579. Locomotive Engines: J. B. Fell, Sparke 
Bridge, Lance. (8d. 16 Fiys.|—Consists firstly of an arrange- 
ment whereby the driving adhesion of the wheels of both an 
engine and its tender is obtained while the connexion between 
the engine and tender remains flexible. When the boiler and 
engine are placed on separate carriages, the steam from the boiler 
to the engine and the exhaust steam from the engine to the blast 
pipe is conveyed by flexible swivel jointed or telescopic pipes 
properly packed by stuffing-boxes. Referring to the illustrations, 
the wheels of the engine and tender are coupled by preference by 
means of cranks in the middle of the two axles of the carriages, 
upon the journals of which cranks there are blocks or brasses d 
with trunnions d! having their axes in a vertical position (see 
Fig. 3). The trunnions d! are jointed with the ends of a coupling 
rod d2, Two other cranks e! el vertically over each of the carry- 
ing axles are connected in like manner by swivelling coupling 
rods, and are so connected to the axle-boxes of the main cranks 
that they are always at the same distance from it in a vertical 
direction. The distance between the leading axle of one car- 


riage and the trailing action of the other are kept the same by the 
distance bars g jointed to the frames of the carriages. 


In a 
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carrying axle a' by toothed wheels. In another modification the | 
rotary motion is transmitted by a pitched or link chain working | 
on a swivel wheel or drum on the middle of each of the two 
axles. The invention consists further in transmitting the motion 












































from the piston rods of two cylinder centre rail engines by means 
of slide blocks, links, beam levers, or weigh beams or rocking 
shafts, and connecting rods to rotate a supplementary axle, and 
in arranging the parts on two separate but connected carriages. 
(July 28, 1882). 

3580.* Spinning Machinery: J. Holmes, York. 
(2d.]—A revolving funnel traversing in the same direction as the 
back guide bar is mounted between each pair of front rollers and 
carriers, and supports the fibre between the carriers and front 
roller, wrapping and compressing it, delivers the fibre to the nip 
of the front roller more compactly than in the ordinary method. 
(July 28, 1882). 

3582.* Regulating Electric Currents and Electro- 
motive Force: L. Campbell, Glasgow. (2d.)—One of 
the commutator brushes is placed at the point of highest or lowest 
potential, and the other adjustable to any part of the commutator. 
The adjustable brush may be actuated by a small electro-motor 
working against a spring which tends to keep the brushes in the 


modification, Fig. 4, the supplementary axle e is driven from the | Communication is established by means of aperture, g g. Insu- 





most advantageous position. The current is passed to the motor 
through the armature of an electro-magnet, which, when the | 
current is too great, attracts its armature, and though the | 
motor and gearing moves the brushes, a second electro-magnet | 
actuates a lever provided witha catch which prevents the brushes | 
assuming positions tending to produce greater effect, unless the | 
current falls below the desired strength. One electro-magnet | 
having two armatures may replace the two electro-magnets with | 
theirarmatures. The position of the brushes is altered by means | 
of a nut and screw, rack and pinion, or other gearing on the’shaft of 
the motor, which may be regulated as described above, or in a 
similar manner to the arc lamps described in Specification 95 of 
1882. Resistance coils may be connected to the commutators 
when they are changed from one position to another, or some of 
the coils of the field magnets may be short-circuited. The brush 
consists of a pair of curved arms jointed to a central rod and | 
drawn towards each other by springs, and fitted near their 

extremities with small adjustable rollers. The brush clips the | 
armature like a pair of callipers, and is regulated by an electro- | 
motor actuating the central rod. (July 28, 1882). 


| 
3584." Pianofortes: W. A. Waddington, York. | 
{2d.]—A metal bar is fastened to the frame to assist in supporting 
the pressure of the springs upon the bridge that is fixed to the 
sound-board. (July 28, 1882). | 


3585. Facilitating Reference to Dictionaries, &c. : 
A. Gerken, London. [4d.)|—An apparatus for attaching ad- 
hesive slips or labels to the pages of a book, each slip having on 
it a word or part of a word, thus facilitating reference to the page 
required. (July 28, 1882). 

3586. Toy Savings Bank: W. R. Lake, London. 
(J. H. Bowen, Philadelphia, U.S.A.) [6d. 3 Figs.J—A metallic 
toy savings bank made in the form of an animal or otherwise, | 
which by suitable mechanical contrivances moves it leg, or other 
part, and thus projects the coin into its mouth, the body of the 
animal forming a suitable receptacle. (July 28, 1882). 

3588. Safety or Miners’ Lamps; W. Lloyd Wise, | 
London. (La Cie. Houillere de Besseges, Nimes, France). [6d. | 
6 Figs.)—Referring to the illustration, which is a vertical section, 
the base I. of the lamps forms the oil reservoir, and carries a burner | 








which is surrounded by a cylinder II. of thick glass, protected by 
the bars III., upon which is mounted a ring a forming the lower 
termination of an external metallic case VII., which is closed at 
its upper end by a perforated cover b, and carries a deflecting 
plate and handle. The chimney 1V. is supported by a metallic 
ring or gallery A mounted on the cylinder II., and is enclosed at 
its upper portion by two covers or casings V. and VI. of perforated | 
material. (July 28, 1882). | 
3592. Secondary Batteries: F. J. Bolton, London. 
{l0d. 16 Figs.}—The batteries are subjected while forming or | 
charging, or discharging, to pressure in a closed vessel (preferably | 
gaseous pressure produced by the gases given off during forming 
or by other means). The casing of the batteries is constructed in 
the form of a hollow prism or cylinder closed at the ends, or of two 
such hollow prisms or cylinders, a larger and a smaller enclosing 
an annular or other shaped space between them, which space is 
closed at the ends. Figs. 1 and 2 show, in elevation partly in 
longitudinal section, the two forms described above. These 
hollow prisms are built up of a succession of shorter hollow prisms 
¢ of lead or of a dielectric, or of a suitable metal covered where 
necessary by a dielectric. The casing is completed by closing the 





ends by plates of wood, iron, or metal e e, which are secured 
together by bolts f. The lead plates b b carry the electrolyte a. 
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lating strips d are placed between the partseec. In Fig. 2 there 
are the additional inner annular parts c! forming the centre hole 
x for a central bolt #1. The supporting plates are made of metal 
covered with adielectric and suitably perforated to allow of the 
free passage of the electrolyte. The connexion between the 
charging source and the secomdary battery is effected auto- 
matically by causing the pressure of the gases to act on a check 
orcam, The elements of the battery may have the active ma- 
terial (electrolyte) on one side only of the plate, placed in pairs 
separated bya dielectric, when they will form a series of distinct 














cells insulated from each other, and these are connected by a 
commutator arrangement either im series or in parallel are at 
will. The elements of the batteries are formed from a paste of 
chloride or oxychloride of lead reduced to metallic lead by means 
of metallic zinc or other suitable metal. A string of gutta percha 
or other suitable material passes backwards and forwards through 
holes in the plates and rctains the paste in position, or the ad- 
herence may be obtained by means of a net. The lead plates may 
be coated or covered with zinc or be formed of an alloy of lead and 
zine. (July 28, 1882). 

3594.* Manufacture of Glass: W. S. Sutherland, 
Birmingham, (2d.]—The leading features of this invention are 
the employment of combustible gases and air forced into the 
melting furnace at a pressure above the atmosphere, these acting 
upon a continuous feed of glass-yielding materials. (July 29, 
1882). 

3596. Machinery for the Manufacture of Hats: R. 
Wallwork, Manchester. [10d. 23 Fiygs.|—A knife arranged 
and carried so as to oscillate on a stationary fulcrum at one end, 
is combined with a pad to support the hat body to be operated 
upon against the knife. (July 29, 1882). 

3597. Awnings for Hammocks, Cots, &c.: 0. 
Seydel, Birmingham. j(d. 9 Figs.)—The end of the awning 
is provided with flaps to protect the head of the occupier from 
heat, &c. (July 29, 1882). 

3599. Sewing Machine Needles, &c.: J. Darling, 
Glasgow. [td. 17 Figs.|—A hole is drilled in the upper part 
of the needle from which a slit extends to the eye; the thread is 
passed through the hole and drawn through the slit to the eye. 


| (July 29, 1882). 


3600. Tricycles, &c.: J. P. Dalby, Leeds. [(id. 5 Fiys.] 
—Hand levers are provided to assist the feet when going up in- 
clines. Levers which can be moved by the elbows are also pro- 
vided by which the occupant can steer the vehicle. (July 29, 1882). 

3601.* Apparatus for Rinsing, Washing, and Sepa- 
rating Strontium Saccharate, &c,: G. W. von Naw- 


| rocki, Berlin. (2. Eisengieserei and M, A. Gesellschaft, Zeitz, 
| Germany). 


d [2d.]—Boxes with sieve bottoms are adapted to re- 
ceive the bodies to be washed or separated. These sieve boxes 


| dip in the running liquid and receive an up-and-down motion in 


such manner that a rinsing and washing or separation of the 
bodies are thereby effected. (July 29, 1882). 

3604.* Roundabouts, &c.: A. Waddington and 
[2d.}—Roundabouts are con- 
structed by preference with boats which are suspended from 
strong rafters, and which receive a siow and easy up and down 
motion something like a boat riding on waves. (July 29, 1882). 
Driving Chains: W. Hartcliffe, Salford. 


3605. 
(2d.]—The bolts or rivets passing through the ends of the links 


| are provided with antifriction bowls or rollers for engaging with 


the chain wheel. (July 29, 1882). 

3607.* Production of Light and Heat: R.S. Smyth, 
London. [2d.)—A cone or burner is constructed with small 
orifices through which the hydro-carbons pass, while a separate 
pipe is brought up near the point of ignition, and is fitted with a 
cock in order to regulate the supply of oxygen or hydrogen 
required for the combustion of the hydro-carbon or of the solid 
carbons of any base. (July 29, 1882). 

3608, Obtaining Sulphur from Sulphide of Hydro- 
gen: C. F. Claus, London. ([4d.)—Cold or heated air in 
regulated quantities is mixed with sulphide of hydrogen before it 
is passed through the anhydrous oxide of iron, for the purpose of 
obtaining free sulphur in a continuous stream. (July 29, 1832). 


3609. Obtaining Carbonate of Strontia from the 
Residues in the Manufacture of Sugar: D.Sidersky 
and H. Probst, Rositz, Germany. (tid. 1 /'iy.)—Consists 
in boiling the slimy compound with hydrochloric acid, filtering 
the solution, and treating it with diluted sulphuric acid, whereby 
the strontia is precipitated as sulphate of strontia, removing the 
solution therefrom, washing the precipitate with water, which is 
afterwards drawn off, and finally treating the sulphate of strontia 
with a solution of soda or potash or with residuary liquors from 
distillers. (July 29, 1882). 

3611, Automatic Apparatus for Regulating Supply 
of Gas, &c.; A. ey and A.C. Savage, London. (4:.) 
—A bag of suitable material is placed in a chamber to which the 
atmosphere hasfree access ; attached to the interior of the bag 
which is inflated by the gas is the regulating valve. (July 31, 
1882). 

3617, Flour-Dressing Machines: W. B. Dell, Lon- 
don. (G. 7. Sinith, Jackson, Mith., U.S.A.) [6d. 2 Figs.J— 
Sliding drawers are used at the bottom of the shoot delivering the 
material into the conveyor, such drawers being so arranged with 
lateral openings that, according as they are placed in one position 
or the other, they can be made to deliver the material into the one 
or the other of the two conveyors. (July 31, 1882). 


3626. Treating Dyed Textile Fabrics with Aniline: 
W. J.S. Grawitz, Fontenay-sous-Bois, France. (2u.)— 
Materials dyed with aniline, black or grey, or shades approaching 
black or grey, are treated by means of non-alkaline reducing 
agents, such as, for example, sulphurous acids, or the proto-salts 
otiron. (July 31, 1832). 

3627. Weft Stop Motions forLooms: H.J. Haddan, 
London. (L. J. Knowles, Massachusetts, U.S.A.) (6d. 6 Figs). 
—Consists in the combination in a weft stop motion of a dagger 
and fingers, with a rocking shoe operating to guide the dagger or 
receive and communicate its thrust to the belt shifting mechanism 
(July 31, 1882). 
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3630. Improved Motor: H. J. Haddan, London. 
(G. Rupaliey, Paris). (8d. 4 Figs.Jj—Several arrangements are 
described for utilising the buoyancy of objects immersed in 
fluids for obtaining motive power, (July 31, 1882). 


3636. Se ating Metallic Ores from their 
Gangue: T.S, G. Kirkpatrick, London, (2d.)—The ore 
is dry crushed, separated by sieves into three more sizes, and 
winnowed by being subjected to upward currents of air while 
falling. (July 31, 1882). 


3640. Distillation of Tar, &c.: W. Maxwell, Gart- 
sherrie, Lanark, N.B. (6d. 5 Figs.]--Vertical pipes are 
placed within the still for the purpose of facilitating the dis- 
engaging or separation of water, oil, or other liquids from tars 
while undergoing distillation. (August 1, 1882). 

3641.* Shirts: G. W. von Nawrocki, Berlin. (S. 
Stern and Sohn, Bielefeld, Germany). [2d.}—Stitf movable 
flaps are arranged to fit into pockets which are made in the shirt. 
(August 1, 1882). 


3660. Mechanical Musical Instruments: P. Ehr- 
lich, Gohlis, Saxony. [6d¢. 9 Figs.}—The rotative music 
sheet consists of a disc perforated in accordance with the notes to 
be produced and co-operating with the valve levers. (August 2, 
1882 


SSz). 


3670." Stoppering Bottles, &c.: T. and J. Brooke, 
Sheffield. (2d.]—Two segmental grooves are formed in the 
neck of the bottle corresponding with two projections on the 
stopper ; the stopper is inserted into the neck and turned, the pro- 
jections fitting in the segmental grooves. (August 2, 1882). 


3702. Manufacture of Cement: L. Roth, Wetzlar, 
Prussia. {4d.]—The cement is produced by burning and grind- 
ing a mixture of bauxite, or minerals similar to bauxite, consist- 
ing mainly of hydrate of alumina, hydrated oxide of iron, and 
silicie acid, with quartz, hydrated silicic acid, infusorial earths, 
blast furnace slag, or other silicates and lime, either as limestone, 
chalk, burnt lime, or other forms, and with or without dolomite, 
oxide of iron, raw carbonate of soda, alkali ash, or the like as 
fluxes. (August 3, 1882). 


3731. Recovery of Tin from Scrap Tin Plate: A. T. 
Becks, Aston, Warwick. [4d.]—Tin obtained by the action 
of acids or scrap tin plate is operated upon by crystaline car- 
bonate of lime previous to the precipitation of hydrated oxide of 
tin by a mixture of chalk and water. (August 5, 1882). 


4258. _ goes for Setting up and Distributing 
e: J. C. Mewburn, London. (4. 4. Low and L. K. 
Johnson, Brooklyn, U.S.A.) (8d. 19 Figs.]—Relates to type- 
holders in which the different denominations of type are re- 
spectively arranged in prescribed positions in containing channels, 
from the bottom of which they are removed by hand. (S8ep- 
tember 7, 1882). 


4590. Treating 'Soa aves to Recover Glycerine, 
&c.:A. J. Lawson and H. L. Sulman, Bristol. (4¢.}—Salts 
of chromium are used as recoverable salts for rendering insoluble 
the albuminous matters in soap lyes. For the purpose of render- 
ing soluble the albuminous matters contained in the lyes, and at 
the same time neutralising their alkalinity, the waste liquor re- 
sulting from the bleaching of fatty or oleaginous substances is 
used. (September 27, 1882). 


4679. Hack Cap or Cover for Protecting Bricks 
from Rain: J. D. Lampard and F. Coppen, London. 
(6d. 4 Figs.|—The cover is hinged at the ridge and provided 
with hinged or jointed tie rods so that the whole may be readily 
folded when not required for use. (October 2, 1882). 


5136. Watchman’s Time Detectors: J. Wetter, 
London. (G. F. Ransom, Cleveland, Ohio, U.S.A.) [4d. 
3 Figs.|—A paper disc rotated by clockwork passes over a series 
of electro-magnets which are arranged radially from the centre of 
thedisc. Attached to each armature isa needle which, when a 
corresponding push is pressed, makes a puncture in the dial. 
(October 28, 1882). 


5564, Wheels and Axles for Vehicles: A. M. Clark, 
London. (B. \. Shelley, Anderson, Indiana, U.S.A). (6d. 
7 Figs.)—The hub of the wheel is made in halves and secured 
together by means of end nuts ; the spokes fit into sockets in the 
hub and a felly or fellies. The axle is hollow, forming a reservoir 
for oil leading to the axle box. (November 22, 1882). 


5673._Construction of Electric Wires and Cables: 
. J. Boult, London. (2. S. Waring, Pittsburg, Penn., 
U.S.A.) (8d. 38 Figs.}—The insulated conducting wires of 
various sections are either embedded singly and separately in a 
common body of metal or arranged in groups surrounded by a 
metallic wall, or a portion of the wires are embedded in the wall 
of either a plain or corrugated pipe-like shell, while others are 
arranged through the inner passage way of the shell or pipe. The 
interior surface of the pipe may be used asa water, &c., conduit. The 
different lengths of the cable may be joined by dividing the ends 
of the wire, which are then flattened and soldered together ; the 
joint being then suitably insulated. The separate wires may 
remain parallel or interchange their relative positions. A cable is 
described and illustrated, in which a tube contains two series of 
wires, and has embedded in its walls a third series of wires. 
Steel wires may be encased in the lead to protect it. This speci- 
fication contains twenty-fourclaims. (November 29, 1882). 


5695. Apparatus for Generating and Measuring 
Electricity: V. W. Blanchard, New York, U.S.A 








the oxygen and hydrogen reservoirs is connected respectively to 
the two upper compartments, and the gases respectively pass 
downward into the lower compartments through perforated tubes 
of lead into spaces containing granulated lead and peroxide of 
lead, and through perforated covers. The vertical adjustment of 
the platesis provided for by screws. The oxide of lead may be heated 
in the furnace and the released gases collected. The invention 
consists further in a meter or measuring apparatus. The current 
passes from the generator through a vibrating pendulum and an 
electro-magnet to the battery. The electro-magnet attracts its 
armature, which, by a pawl and ratchet arrangement, actuates the 
counting mechanism, and by a jerk forces the pendulum against a 
stop and breaks connexion, allowing the armature to fall, when 
the operation is again repeated. A magnet ‘“ energised” from the 
storage battery is provided with an adjustable tension spring for 
holding the armature away. When the armature is attracted 
(which occurs when the battery is fully charged) its extension 
breaks the circuit of the generator. This specification contains 
twenty-three claims. (November 30, 1882). 


5723. Attrition Mills: T. L. Sturtevant, Framing- 
ham, Middlesex, Mass.,U.S.A. [6d. 5 Figs.)—Combined 
with the rotary head, carrying the moving portion of the under- 
ground material, and the receiver containing the comparatively 
stationary underground portion thereof, is a movable part to such 
receiver for removing the ground portions of such material. 
(December 1, 1882). 

5850. Electro-Magnets: V. W. Blanchard, New 
York. [4d. 7 Figs.J—Slitted discs of copper and insulating 
material are arranged alternately upon a core of soft iron wires 
enclosed within an insulated tube of soft iron, the plates being con- 
tinuously connected by means of metal plugs. (December 3, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand 

NOTES FROM THE SOUTH-WEST. 

New Railway Station for Clifton.—Sir Daniel Gooch, 
with two or three other Great Western Railway directors, 
and Mr. Grierson, the general manager, visited Bristol 
on Monday, with a view to selecting conjointly with the 


Midland Railway Company a site for a new station at } 


Clifton. They gave the preference to some land belong- 
ing to the Mayor (Mr. Weston), in the rear of Manilla 
Hall. The line from this point would run into the 
present joint Midland and Great Western Station at 
Clifton Down. Such an addition to its railway accom- 
modation would be a boon to Clifton. 


Newport.—The collieries of the district are working | 


with regularity, and prices are well maintained. An 
Alta-Italian railway contract, just decided, has come to 
Newport. Of iron and steel, a few more parcels have 
been shipped, comprising 1820 tons to Madras, 365 tons 
to Santa Monta, and 240 tons to Oporto. Prospects in 
the iron trade appear better, as inquiries are increasing 
for both steel rails and tin plates. Last week’s clearances 
comprised 42,824 tons of coal, 2425 tons of iron, and 
180 tons of coke. The imports comprised 5010 tons of 
iron ore (all from Bilbao). 


South Wales Coal and Ivon.—The shipments of coal 


from the South Weish ports during February were large, | 


but were, at the same time, exceptional in character. 


Some foreign ports took larger quantities of coal than | 
usual, but some have not taken the average quantity. | 
The shipments for foreign ports last month were: Cardiff, | 


521,974 tons; Newport, 145,664 tons: Swansea, 70,234 


tons; Llanelly, 2240 tons. The shipments for February, | 


1882, were: Cardiff, 447,566 tons; Newport, 102,711 tons; 
Swansea, 79,326 tons; Llanelly, 5279 tons. The cvast- 
wise shipments last month were: Cardiff, 75,415 tons; 
Newport, 63,336 tons: Swansea, 56,968 tons; Llanelly, 
6677 tons. The iron shipments last month were : Cardiff, 
8802 tons ; Newport, 7206 tons ; Swansea, 995 tons. The 
shipments of patent fuel were: Cardiff, 12,205 tons; 
Swansea, 28,514 tons. The coke shipments were : Cardiff, 
1041 tons ; Newport, 25) tons ; Swansea, 874 tons. 

Great Western Colliery Company (Limited ).—The report 


of the directors to the fifth ordinary general meeting of | 


shareholders shows that, after paying the arrears of 


dividend up to December 31, 1881, upon the preference | 


shares of class ‘‘ A,” there remained a balance of 9S823/. 
14s. and 10d. of undivided profit at December 31, 1882. 


Out of this balance the past year’s dividend on the pre- | 


ference shares of Class ‘‘ A,” 4050/. 10s., was paid on the 
1st of January last, leaving 5773/. 43. 10d. for disposal. 
The directors recommend a dividend of 10s. 


This dividend will absorb 4453/. 10s., 


ing the elements. Granulated metal (preferably lead) is placed in | leaving a balance of 1319/. 14s. 10d. The quantity of coal 
pans on shelves d! d!.{ The fire is then kindled; oxygen gas | raised in the past year was 301,222 tons, which is 39,845 
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s admitted from the reservoir, and forms peroxide of lead. 
The semicircular plates of the batteries are secured by dove- 
tailed grooves, or otherwise in a trough, and by means of a 
strip of elastic material applied to the circumference of the 
lates form separate water-tight cells for containing the electro- 


ytic fluid. Each plate is divided into four compartments, two 
symmetrical upper ones and two symmetrical lower ones, the 
upper and lower ones being separated by a plate. The pipe from 


| 


| 


tons in excess of the quantity raised in the preceding 
year. Fifty new Coppée coke ovens have been erected, 
and are now in use, with very satisfactory results. The 
necessary plant for hauling underground by means of 
compressed air is being fitted, and will be got to work 
during the current year. 


Cardiff.—The steam coal market has been well sustained, 
and the shipments have continued to show a good average. 
Small coal has met rather a better inquiry. There is no 
change to chronicle with respect to iron ore. Last week’s 
clearances comprised 137,928 tons of coal, 1335 tons of 
iron, and 7103 tons of patent fuel. 


FOREIGN AND COLONIAL NOTES. 

The ‘‘ Miantonomah.” —The United States ironclad 
monitor Miantonomah, which has been at League Island 
since September, 1880, is now ready for sea. The vessel has 
been fitted up with elaborate machinery. Owing to a 
serious derangement of the air-pump in connexion with 
the engines, the vessel was delayed somewhat longer than 
was anticipated. The pump was designed by the Navy 
Department, and was built by Mr. J. Roach, at Chester, 
Pennsylvania, and could be worked independently of the 








engines themselves, the advantage of this arrangement 
being that the low-pressure engines could be started as 
promptly as the others, thus greatly adding to the 
efficiency of the combined engines. Failure of the pump 
to act properly resulted in the stoppage of the engines, 
and, consequently, disabled the vessel. © Tests of this im 
portant part of the Miantonomah’s machinery, made under 
the' supervision of naval officers, had been unsatisfactory, 
The engines working the pump would work only a short 
time, and even then badly. The result of many trials was 
that the pump was condemned both by the naval experts 
and by Mr. Roach, the builder. Even with the help of 
an auxiliary engine the pump failed, and its condemnation 
was so final that drawings for a new one were ordered to 
be made. Mr. Rowbotham, master mechanic, however, 
was not satisfied to allow the pump to be taken out, 
without an attempt being made to remedy its defects, as 
the removal could not be accomplished without either 
tearing up the heavy iron-plated deck, or breaking the 
engine to pieces. At his suggestion a number of altera- 
tions were made, the valves were entirely reconstructed, 
and the flywheels properly balanced. Subsequent trials 
showed that with these changes the engine gave satisfac- 
tion, and the auxiliary engine could be dispensed with. 
Australian Transcontinental Railway.—A_ contract for 
the construction of the Transcontinental Railway from 
Charleville to Point Parker, with a branch westward to 
Cloncurry, and eastward to Hughenden, and connecting 
with the Townsville Railway, has been concluded with 
Mr. H. Kimber, acting with a power of attorney from 
the Australian Transcontinental Railway Syndicate, 
Limited, and has been signed by the Governor of Queens- 
land. The line is to be finished in 74 years, under a 
penalty of 25/. per day to be deducted from accruing land 
grants. The Government may purchase the line under 
certain conditions. A land grant of 10,000 acres per mile 





| er share | 
(6d. 6 Figs].—The figures are a perspective view of the ovens and | pee the ordinary shares of Class “‘ B,” payable on the | 
gas reservoirs used in preparing the electrodes and vessels contain- | 2nd of April next. 


is made from Charleville to the Gulf watersheds, thence 
| to Point Parker, 12,000 acres per mile. The land is to be 
exempted from local rates for ten years. The Govern- 
ment will pay half passages of immigrants_introduced 
| by the contractors. In consequence of Mr. Kimber ex- 
| ceeding his instructions in certain particulars the Syndi- 
| cate may revoke the agreement on his arriving in Eng- 
|land. The amended line runs almost straight, passing 
| from Charleville 45 miles east of Cloncurry, and thence 
| to Parker 820 miles with the Cloncurry branch 60 miles, 
}and the Hughenden branch 120 miles; the approximate 
length of the line is about 1000 miles. 


Illawarra (N.S. W.) Railway.—The tender of Messrs. C. 
jand E. Miller has been accepted for the construction of 
i the first section, consisting of 23 miles 13 chains, of the 
| Illawarra (New South Wales) Railway. There were 
| eight tenders sent in, in which there was a remarkable 
| difference as regards the amounts. That of Messrs. 
| Miller (258,419/.) was the lowest. 
| Pig Iron in Germany.—The iron works at Peine, 
| Hanover, have attained a high rate of production. The 

average daily production of a furnace has increased from 

75 toms in 1870 to 135 tons at the present time. The 
| establishment in question has three blast furnaces, each 
of a capacity of about 10,600 Zeubic feet, in which six 
different varieties of iron ore are smelted, the yield of iron 
being about 35} per cent. 

American Bridge Bvilding.—The Philadelphia Bridge 
Works turned out a large amount of work last year. 
| They employ nearly 400 hands, and are engaged upon 
| contracts forthe New York, Ontario, and Westerv Rail- 
| road Company, the Pittsburg, McKeesport, and Youg- 
| hiogheny Railroad, the National Dock Railway of Jersey 
| City, the West Pennsylvania Railroad, and the Philadel- 

phia division of the Pennsylvania Railroad. 

Mexican Railways.—A convention has been concluded 
between Mr. Sullivan and the Mexican Government by 
which all the Mexican National Construction Company's 
| concessions are consolidated, and now form one concession 
on the following basis: The portions finished cannot be 
| forfeited unless foreign states be admitted as shareholders. 
A subsidy of 11,270 dols. per mile is granted by the Govern- 
ment, payable by 6 per cent. of the gross receipts of all 
| the custom-houses of the Republic, instead of 4 per cent., 
as in the original concession, The payment of 6 per cent. 
of all duties in the company’s certificates to be obligatory 
on all merchants. The ports of Matamoras, Mier, Nuevo, 
Lanedo and Manzanillo to be declared open to foreign 
and coasting trade. The Matamoras and Monterey lines 
will form part of the Palmer-Sullivan system. All the 
lines are to be finished in ten years. An increase of 
tariff has been agreed upon. The company had 434 miles 
of line completed at the close of 1882. 


American Locomotive Buitding.—The following state- 
ment shows the business done from the opening of the 
3rooks Locomotive Works, under the present manage- 
ment in November, 1869, to the present time: 1869, 
locomotives completed, 2; 1870, 32; 1871, 45; 1872, 72; 
1873, 68 ; 1874, 6 ; 1875, 22 ; 1876, 47’; 1877, 17; 1878, 32: 
1879, 44; 1880, 100; 1881, 146; 1882, 203. The outlook 
for 1883 is favourable for a fair business, but it is not 
expected that the great rush cf 1881 and 1882 can be 
continued, and it is not believed that the production of 
1883 will equal that of 1882. 





THE Constructors’ DEPARTMENT OF THE ADMIRALTY. 
—Mr. W.H. White has resigned his appointment as 
Chief Constructor of the Royal Navy, and will leave the 
Admiralty at the end of this month to take up his new 
duties at Elswick with Sir W. G. Armstrong, Mitchell, 
and Co. The Lords of the Admiralty have officially 
expressed to Mr, White their appreciation of the valuable 
services he has rendered to the country, and of the zeal 





and great ability he has devoted to the very important 
duties with which he has been entrusted, 
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THE MANCHESTER SHIP CANAL. 
No. VIL. 

WE have already pointed out that the estuary of 
the Mersey differs from the Clyde; it also differs 
from the Tyne, to which reference is repeatedly made 
as though the cases were parallel. The Tyne has a 
small drainage area 1150 square miles, and dis- 
charges into (by comparison with the Mersey) a 
narrow gorge which has been still further narrowed 
by means of training walls. As on the Clyde, 
groynes were first used for the improvement of 
the channel from Newcastle to the sea. The 
distance from Newcastle Bridge to the bar is 
104 miles, and by a small expenditure the worst of 
the shoals were got rid of. It is estimated that by 
the scouring action of the water 25 million cubic 
yards were removed from the channel, but it was 
not until sufticient money had been procured to 
construct longitudinal training walls and dredge 
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|mense column of fresh water discharging into a | 


tideless sea, having a current across the mouth 
sufficient to sweep any sediment away from the 
entrance. 

Great works have been carried out in the estuary 
of the Seine, where a channel from La Mailleraye 
to Berville, a distance of thirty miles, has been 
trained by means of rubble walls of chalkstone, 
varying from quarter-tide to half-tide and high-tide 
level. These were placed 980 ft. apart at the upper 
and 1540 ft. at the lower end. The channel, which 
had previously been shifting and shallow, has been 
fixed and deepened, so that vessels drawing 21 ft. 
can navigate to Rouen, whereas formerly the 
estuary was not navigable for vessels drawing half 
that depth of water. The safety and speed with 
which the voyage can be performed have been 
largely increased, and Rouen now ranks among the 
chief ports of France. 

But there is another side to the question ; below 
























ishing from 4000 yards to 2000 yards. Through 


this space there is not the 24 ft. below low water 
which the Bill proposes to obtain above, and the 
means by which this is to be deepened is not set forth 
although no powers are asked for in regard to it. 
Immediately below, where the width is still less 
(see plan published previously, page 242) a bank is 
found extending for 1? miles past the entrances to 
eight of the docks, and seriously interfering with 
the landing stages which play so important a part 
in the daily life of Liverpool. 

The position and dimensions of this bank have 
been influenced by the recent alterations in the bed 
of the estuary consequent upon the formation of 
docks at Birkenhead, and to the northward of 
Liverpool. The course of the flood tide is now 
more direct from the sea to the Upper Mersey, 
whereas formerly it no doubt trended to the 
Lancashire side, where the docks have since been 
made, and thence to the Wallasey Pool on the 
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¢ ; in heS.W. corner of the Low Light house 

j being the level of Low Water Ordinary 
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the channel that a really efficient navigation was 
obtained. 

The rise of a spring tide in Shield’s Harbour is 
15 ft., and the same height is now obtained at 
Newcastle Bridge ; formerly there were shoals up to 
Newcastle with only 2 ft. of water over them at 
low tide, whereas now there is 20 ft. 

It is highly probable that the shoals in the Tyne 
were greatly due to the deposit of sediment brought 
down from the hills, and that when this material 
was removed by increased scour and dredging the 
tendency to fill up again quickly was not so great 
as in some other estuaries. This view was taken 
by the late Mr. Beardmore many years ago, and 
his opinions have proved to be correct. 

The improvements have been carried to the bar. 
Piers have been constructed from the north and 
south shore in a bell-mouthed form leaving an 
entrance 340 yards wide, where the handle of the 
bell would be fixed. The result of this and of 
dredging is, that instead of a shifting entrance 
with a depth of about 7 ft. at low water, a per- 


manent entrance with an increased depth of 14 ft. | 


to 20 ft. has been secured. 


We publish charts of the mouth from a survey in | 


1813, and also the Admii alty Chart with corrections 
to 1875. 


The bars at the Sulina mouth of the Danube and | 


at the entrance to the Mississippi have been im- 
proved by training, but in each case there is an im- 


Berville the estuary is reported to be rapidly silt- 
ing, and fears are entertained that if this continues, 
as seems probable, the port of Havre will suffer. It 
is therefore under consideration to extend the 
training walls past Havre to the sea, an additional 
ten miles, or to make a ship canal from Berville to 
Havre. Above Berville land has been reclaimed 
to a very large extent, and its value is estimated to 
be double the cost of the training walls. 

The range of a spring tide at Havre is 22 ft., or a 
little more than the average range of tide at Liver- 
pool. 

In our opinion the training of the Upper Mersey to 
Garston is likely to bring about much the same result 
as the works on the Seine, viz., a silting up behind 
the walls and a deposit below the end of the walls, 
and in all probability a diminution of the depth of the 
bar at Liverpool. At present the shifting character 
of the channels prevents any attempt at land recla- 
maticn in the Upper Mersey, and the raising of 

| embankments, or any encroachment on the water- 

way, is jealously watched by the acting conservator ; 

even the material deposited in the docks is not 

| allowed now, as formerly, to be restored to the 
estuary, but is carried far out to sea in steam 
hoppers. 

From the line between Garston and Eastham, at 
which the powers sought for in the Bill terminate, 


| to the nearest of the Liverpool Docks, a distance of | 
| three miles intervenes, the width of the river dimin- | 








Cheshire side, which has also been dockised, and 
from thence was deflected again to the Lancashire 
shore. The site of this bank is further protected 
from the scour of the ebb by the projecting point 
at Dingle. 

A well-regulated channel, if trained towards the 
Lancashire shore, would remove it, and be of im- 
mense benefit to the Dock Estate and the city of 
Liverpool. Opposite the Liverpool Docks the centre 
of the channel carries from d0ft. to 60ft. at low water 
for a considerable width, but there are mudbanks 
alongside the dock walls from 3 ft. to 6 ft. above low- 
water mark, the deeper water extending only to 
the dock entrances at Birkenhead. 

We have thus passed through the neck and 
reached the mouth of the bottle of which the Upper 
Mersey is the body, and immediately the narrows 
are passed we again arrive at a region of sandbanks, 
of which we publish a plan. 

We incline to the opinion that these acres of 
sand have not been deposited by the sea, nor are 
they greatly due to the deposit of material brought 
down by the rivers flowing into the estuary, but 
are the result of the destruction of a large area of 
land on their own site by subsidence, similar to the 
changes in the Goodwin Sands in historic times. 

We have charts that can be relied on, giving in- 
formation of the condition of the Mersey from 

736, when the area of the sandbanks above low- 
water spring tide is found to be 30.45 square miles. 
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In 1835 the area of sand within the same limits 
was 28.38 square miles; in 1857, 29.60 square 


miles; in 1871, 31.65 square miles, showing that | 


the variation in nearly a century and a half has 
not been great, and arises more from the position 
and dimensions of the banks and channels than from 
the amount of deposit. 

In 1736 there are shown to be no less than seven 
channels to deep water, with banks of considerable 
width between each. In 1835 these had become 
grouped more nearly in the form we find them, 
but the main channel instead of having one bank, 
the ‘‘ Little Burbo,” had no less than eight banks 
in line with the ‘‘ Little Burbo,” and several others 


the bar of the main channel, and that the embank- 
ments, which he suggests should be raised above 
high-water {mark, would ‘prevent the sands being 
carriel by the action of the waves into the navi- 
gable course. 

We are not sufficiently acquainted with the set of 
the tides and the action of the storms on the 
sandbanks through a considerable period, to be 
able to hazard an opinion whether this means 
would be as efficient as would be desirable, but we 
are satistied of this, that by training the channel 
from New Brighton to the sea an important and we 
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inside and outside it. At present there are three 
channels—the Rock, the Queen’s, and the Formby 
channel—and the approach to Liverpool may be 
considered to be at its best, but how long it will 
continue so no one can predict, or how soon the 
position of the channel may be changed. 

There are records of no less than seven principal 
outlets from the main or Crosby channel since 
1869, and three of these have come into existence 
since 1835, the depth on the bar varying from 
8 ft. to 12 ft. It will thus be seen that at low 
water the Mersey bar is in but little better con- 
dition than the bar of the Tyne or Tees was 
formerly, and it is merely owing to the extra- 
ordinary range of tide that the port of Liverpool 
is accessible to shipping of large burthen. 

Seeing the great improvements that have been 
effected at the mouths of the Tyne and the Tees, it 
becomes a question whether the time has not 
arrived for dealing with the mouth of the Mersey 
in a somewhat similar manner. 

In his report to the Conservators of the Mersey 
in 1879, Admiral Spratt went very fully into this 
question, and recorded his opinion that by forming 

‘pier péi:du,” commencing 1500 yards east of the 
Rock lighthouse, and extendingaboutthree miles ina 
northerly direction, thus closing the Rock channel ; 
and by forming a similar embankment about 
two miles in length, opposite the old Formby light- 
house, across the Formby channel, a material im- 
provement in the navigation would be attained at a, 
comparatively moderate outlay. 


| viously, 





may say, a necessary improvement to the port of 
Liverpool would be effected. Liverpool cannot afford 
to be idle when so much is being done elsewhere. 

Great as has been the increase in the trade of 
the Liverpool Docks of late years, the increment 
has been still greater on the Clyde, the Tyne, and 
the Tees, and also in the Bristol Channel ports. 
In years gone by Bristol trusted to her natural 
advantages, and allowed Liverpool to construct 
docks which abstracted much of the trade which 
might well have gone to Bristol, and now it behoves 
Liverpool to bestir herself, if she is to maintain 
the proud position to which she has attained. 

In these days of big and costly ships, con- 
structed to make quick passages, it is preposterous 
that having crossed the Atlantic in a few days, 
almost as many hours should be wasted in lying-to 
waiting for water over the bar; and owing to 
the number of vessels making for the port, this 
waiting in a crowded thoroughfare is by no means 
the least dangerous feature of the voyage. 

The port of London is being provided with deep- 
water docks at the mouth of the Thames, and the 
competition with Liverpool will become severer 
than ever. In 1875 the aggregate foreign tonnage 
was not much more than half that of London. In 
1855 Liverpool had quadrupled her tonnage and 
equalled that of London; in 1875 Liverpool 
had doubled the figures of 1855, but the port of 
London showed a somewhat greater increase and 
took the lead which had been lost a few years pre- 
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eer Spratt argues that the closing of the bn oO | addition: " “facility offered by itn” ill rei a 
subsidiary channels ‘would deepen the “water over | 


against the prospects of Liverpool, unless met by 


counter advantages. 


ELECTRIC TRAN ‘SMISSION OF POWER. 

Arrer the uncertain and somewhat contradictory 
reports that have been afloat as to the results 
obtained by M. Marcel Desprez, in his experiments 
on the electrical transmission of power over long 
distances, the record of two trials made in Paris by 
M. Tresca, with the co-operation of Dr. Hopkinson, 
will be welcomed by all who are interested in this 
important subject. These experiments were made 
under the most rigid conditions, and the results 
have been analy sed and arranged in such a way as 
to show the amount of power at each point of the 
installation, and the loss due to each component of 
the apparatus. The information thus gained indi- 
cates to electricians the exact points at which the 
loss takes place, and further demonstrates how 
much of this loss may be avoided by better 
mechanical arrangements, and how much is in- 
herent to this system of transmission. 

The trials were made in the workshops of the 
Chemin de Fer du Nord on February 11 and 18, 
and the results were presented to the Académie des 
Sciences by M. Tresca in two fpapers, which have 
since been published in our contemporary La 
Lumiére Electrique. 

The telegraph wire by which the transmission 
was effected was 4 millimetres in diameter (No. 9, 
B.W.G.) and stretched from Paris to Bourget, and 
back again, a total distance of 17,000 metres (105 
niles) ; its resistance was 160 ohms. The two ma- 
chines, the generator and the motor, were placed 
near together. One pole of the generator was con- 
nected to the appropriate pole of the motor through 
the 17,000 metres of telegraph wire, while the other 
two poles were connected by a short conductor, 
The conditions were sensibly {the same as those 
which would have been obtained if the two ma- 
chines had been placed 8500 metres apart, and con- 
nected by a double wire, constituting a main and a 
return lead. 

The generator had its armature constructed upon 
a peculiar plan, devised by M. Marcel Desprez, 
with a double bobbin, and was wrapped with wire 
one millimetre in diameter (No. 19, B.W.G.) The 
motor was a large Gramme machine of the military 
type, modified for the object in view. The re- 
sistances of the two machines were 56 and 83 ohins 
respectively. 

In each experiment the rates of revolution of 
both machines were determined simultaneously by 
means of special counters. All the electrical 
measurements were made by Dr. Hopkinson, F.R.S., 
with the apparatus of Sir William Thomson. They 
coincided very exactly with determinations made 
the preceding days by M. Desprez with his own in- 
struments. The difference of potential between the 
poles of each machine was taken by a Thomson 
galvanometer, by aid of a supplementary resistance 
of 50,000 ohms. The current was measured by 
means of another Thomson galvanometer, through 
which the entire current passed. The magnets of 
both instruments, after having been verified in 
London on the 9th of February, were examined 
again on the 13th, on their return to Paris, without 
any change being discovered. Each division of the 
galvanometer used to determine the potential, corre- 
sponded ‘to 50.7 volts, and each division of the 
current galvanometer to 0.225 ampere. 

The power dynamometer was of the Morin type, 
and was lent by the Conservatoire des Arts et 


Métiers. Its indications were given in the form of 
a diagram. The power exerted by the motor 


machine was absorbed by a Prony brake, the lever 
of which, measured horizontally, was 0.796 metres, 
corresponding to a distance of 5 metres per revolu- 
tion. The lever was uniformly weighted to 5 kilos., 
hence the work done per revolution equalled 25 
kilogrammetres. 

Seven successive trials were made under the above 
conditions ; one diagram, that of the last of these 
experiments, was a failure. Besides these, in the 
eighth dynamometric determination, the work con- 
sumed in the mechanical transmission, between the 
dynamometer and the generator, was estimated. 
The speed was at that time greater than during the 
other trials, but as the power consumed per revolu- 
tion formed the basis of the calculation, it was 
possible to calculate its influence readily upon each 
of the preceding experiments. 

The following Table shows all the data obtained, 





It therefore appears obvious that any 








and also their mean values : 
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Tass I, 


The success of the installations on the Arizona and the 
Alaska has been so decided that the Cunard Company 
has decided to adopt Messrs. Siemens Brothers’ system 
in its entirety, including the rope transmission, instead 
of obtaining their machinery through intermediate 
companies, as in the case of the Servia. 

A contract has been concluded with the United 
States Illuminating Company for lighting the great 
suspension bridge over the East River between Brooklyn 
and New York. ‘The work will include the installation 
of 70 arc lamps, arranged on each side of the bridge. 
The power station will be placed on the Brooklyn side, 
and the lamps will be on two independent circuits, so 
that in case of a breakdown only one-half the lamps 
would be extinguished. ‘The work has to ke completed 
within two months. 























——_--— peer 
= | Dynamometer. Current. Generator. Motor. Brake. 
ee eee =. : a aieearees = 
es | 
A jee |ag| $654 | ve rele ois 
S IEA | 82 43/2] oog ce 6 cs F ies 
§ |°s.|/88) #8 | 8 | es [EMF 32 cai EMF. £5 eon | °, 
a =] = Ki ‘ 4 52h. —— by 7 AP ou oy Pe 
8 |g8e\5 £2 :¢ 7) SEs s% | 3m oem | oem 
La SE = — e Pa 2 o@ Zc 22 2a ee 
metres volts. volts. 
I. 2.87 | 101 500.07 6.66 2.523 1447 633 4.89 1037 418 3.50 2.32 
Il, 12:84 | 98 484.09 6.45 | 2.504 1324 596 | 4.61 936 3693.26 | 2.05 
IL. 13.49 | 97 | 503.39 6.71 | 2.531 1237 608 | 4.19 887 384 3.01 2.13 
IV. | 12.48 | 92 | 441.70 | 5.89 | 2.564 1247 571 | 4.27 869 345 | 2.99 | 1.92 
Vv. 13.01 | 87 435.43 5.80 ] 2.564 1212 533. | 4.17 814 315 2.80 1.75 
VI. 12.52 | 90 | 433.48 | 5.78 2.576 1276 580 4.41 908 363 3.14 2.01 
Toial 77.21 | 565 (2798.16 37.29 15.352 7743 3541 | 25.56 5451 2194 18.7 12.18 
Mean 2.87 | 94.2 | 466.36 | 6.21 2.559 1290.5 590.2 4.42 908.5 365.8 3.12 2.03 
Vil. x 104 £ x 2.645 1533 699 5.47 1146 502 4.09 2.75 
WEEE. 0.78 | 112 33.6 | 6.45 
The mechanical work is estimated in French | placed parallel with the preceding, the following 
horse-power, of the value of 75 kilogrammetres per indications are all that are available: 
second, but the electrical work was calculated by Electric work of the generator... 4.64 
Dr. Hopkinson in English horse-power, at the rate Intermediate loss (by difference) 1.34 
76 kilogrammetres per second. The experi- Electric work of the motor __... 3.30 
of 76 ann, wi oe Me . hed Intermediate loss (by difference) 0.51 
mentalists have thought it better to publish the Actual work transmitted 2.79 
Table as it stands than to alter Dr. Hopkinson’s Efficiency of the circuit... 0.711 
figures. ” ” the motor ... 0.845 


From a consideration of the first six experiments, | 


which are the only ones that are complete, it is seen 
that out of 6.2 horse-power expended upon the 
shaft of the dynamometer, there were transmitted 
2.03 horse-power, a return of 33.7 per cent. This 
result is abundantly confirmed by a comparative 
examination of the successive figures of each of the 
columns. For a mean velocity 4.2 revolutions 
per minute of the dynamometer, the work of the 
mechanical transmission, including the work of the 
generator when it was running idle, amounted to 
0.3 x 94.2 —= 28.26 kilogrammetres, or 0.377 horse- 
power, and the foregoing figure of efficiency is thus 
altered in the ratio of 2.01: (6.21 — 0.38) = 34.5 
per cent. But little importance is to be attached to 
this correction, because it is hardly possible in 
actual practice to suppress this supplementary werk, 
which must include at least the mechanical resist- 
ance of the spindle of the generator. 

But it is above all in an examination of the 
efliciency of the individual parts of the installation 
that the most interesting indications are to be found. 
In Table II. these points are more clearly to be seen 
by the dissection of each of the experiments into 
three distinct parts. 


The figure of this last efficiency differs notably 
from those that are contained in the general Table, 
but it is not too hazardous to conclude from the 
ratio 0.711 that the proportion of work transmitted 
favoured by the notable increase of speed, would 
not differ greatly from those which were measured 
directly. 


Commencing with the resistances of the two} 


machines in a state of rest it is easy to calculate the 
work lost in heat, and to deduce by subtraction 
for each machine, the supplementary work lost 
either by sparking or friction, or by a possible 
increase of resistance during working. 


and .36 horse-power for the motor. 


which is put in operation in the motor, and its 
measure, completing the facts which have been 


| already given concerning the various losses, takes 


account of all the practical conditions of the trials. 
In conclusion, the work actually transmitted to a 


distance of 8} kilometres (5} miles) by an ordinary | 


telegraphic wire of 4 mm. in diameter (9 B.W.G.) 
in an installation of the kind adopted by M. Desprez 
represents one-third of the motive power. If the 
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Tane I1.—Suowinc THE WoRK MEASURED AT THE VaRIoUs POINTS OF THE INSTALLATIONN. 
Number of Experiment eae ed a IF nt Ill. IV ¥ VI. | Total. Mean. 
Motive power at dynamometer __... | 6,66 6.45 6.71 | 5.89 5.80 5.78 | 37.29 6.21 
Power lost at the generator (by difference) 1.77 1.84 2.527) 1.60 | 1.63 1.37 | 10.7% 1.79 
Electric power at terminals of generator 89 4.61 4.19 | 4.29 | 4.17 4.41 | 26.56 4.43 
Power consumed in circuit (by difference) 1.39 | 1.35 1.18 1.30 | 1.37 1.27 7.86 1.31 
Klectrie power at terminals of motor ...| 350 | 3.26 3.01 2.99 | 2.80 3.14 | 18.70 3.12 
Power lost at the motor (by difference) 419 | ESI 0.88 1.07 1.05 1.13 | 6.52 1.09 
5, transmitted to brake 2.32 2.05 2.13 1.92 | 1.75 2.01 | 12.18 2.03 
| | 
Performances. | J der | - oe : 
Efficiency of generator (electric) 0.734 | 0.715 0.624 | 0.728 | 0.719 | 0.763 | 4.283 | 0.712 
<a circuit (electric) 0.715 | 0.707 = 0.721 0.697 | 0.670 | 0.712 | 4.212 | 0.706 
~ motor (mechanical) 0.671 | 0.610 0.707 | 0.642 | 0.625 | 0.640 | 3.895 | 0.651 
installation 0.348 | 0.318 0.317 | 0.326 ,| 1.959 0.326 


The results may be expressed in an extremely 
simple manner, by saying that each of the three | 


parts of the installation gives a useful effect of 
about 70 per cent. The resistances of the generator, 


the heat there developed, the losses by the brushes, | 


and the sparking represent an expenditure of energy 
equal to 30 per cent. Under the conditions of the 
trial the heat developed in the circuit represented 
30 per cent. of the electrical energy delivered to it. 
Lest it should be feared that there was some un- 
intentional communication between the two wires, 


they were carried upon posts all their length, and it | 


is to be noticed that the mean intermediate loss, 
between the generator and the motor, is equal to 
122 kilogrammetres, which corresponds to the total 
resistance of the circuit, which was 160 ohms. Then 
the resistance of the motor, including the influence 


of the brushes, and the sparking, absorbed also 30 | 


per cent. of the electrical energy imparted to it. 
In round numbers the useful effect differed little 
from 0.70°=0.343. 

In the data of the seventh trial, which may be 


0.302 0.348 


resistance of the intermediate circuit be abstracted, 
the current remaining unchanged, the correspond- 
ing useful effect would amount, according to these 
calculations, to nearly one-half the motive power. 
The experiment, which was carried out with the 
greatest accuracy in all its details, has realised for 
the first time the transport to a great distance of | 
2 horse-power, and in one of these trials of 2.79 
horse-power. 
(To be continued), 


ELECTRIC LIGHTING NOTES. 


These | 
losses amounted to .92 horse-power for the generator | 
This difference | 
is explained by the relative smallness of the work | 


S.S. Tarawera (Union Steamship Company of New 
Zealand, Limited). The electric lighting plant on 
| board this steamer, which was fitted up with the 
| Edison system, is reported to have worked well 
throughout the voyage from Greenock to Melbourne. 
Only ten lamps (out of a total of 150) gave out during 
the voyage. As the loss of lamps during the first 
few weeks after starting an installation generally 
averages higher than that which occurs after the plant 
has been in use for a short period (owing to the weeding 
out of defective lamps), the result stated above may 
be reckoned as very satisfactory. 





The Edison system appears to be progressing favour- 
ably in Paris. Among new installations there are the 
feather factory of M. Loddé, with 48 lamps; the glass 
works of M. Pochet, 26 lamps, and the artificial-flower 
factory of M. C. Marchais. At the Magazin du Louvre 
there are 60, at M. Lahure, printer, 60, and at MM. 
Hachette and Co., publishers, 100 incandescence Edison 
| lamps. In Vienna twolarge salonsof the PalaceatSchin- 
| brunn are to be lighted ; in Brussels the theatre in the 
Park ; in Germany the Royal Court Theatre of Dresden, 
and the Theatre Royal Munich are to be illuminated 
by the same system. 





The American Electric and Illuminating Company 
of Boston, which commenged its operation in September 
last, is now working installations of 200 arc lamps, and 
has orders for 100 in addition. Its central station is 
situated in the basement of the Massachusetts Charit- 
able Institution, and comprises one 150 horse-power 
Wheelock engine, two 50 horse-power Lawrence 
engines, and two rotary engines, one of 30 and one of 
100 horse-power. The Thomson and Houston system of 
lighting is used, and the total capacity of the company’s 
| station is 1000 lamps of 2000 candles each. The Boston 
Advertiser states that there are at present over 75,000 
are lamps in use in the United States. 


| 





| The advent of the Brush storage battery appears to 
| have led to the formation of an alliance between the 
| Brushand Swan companies in New York. There are 

already 18,000 Brush are lamps in the United States, 
and nearly 100 companies, with a total capital of seven 
million dollars, have been founded in various cities and 
towns to furnish electric light as a legitimate business. 
| By aid of Mr. Brush’s late invention it is anticipated 

that most of them will be able to greatly increase 
| their operations, and in addition to lighting the streets 

in the evening, they will be at work all the remaining 
| hours charging accumulators placed in private houses 
| and employed for feeding incandescence lamps. 





In the last act of Iolanthe, at the Savoy Theatre, 
there glows upon the heads of every peri, and also 
| upon that of every mortal after he has ‘‘ put on immor- 
| tality,” a brilliant star, in evidence of fairy privileges. 
Each star, considered materially, consists of a small 





Tue town of Szeged, in Hungary (70,000inhabitants), 
has been partly lighted with incandescence lamps by | 
Messrs. Ganz and Co. The first installation is in the | 
street leading to the railway station, which has been | 
furnished for a length of about 1000 yards with incan- | 
descence lamps of about 20 candles, spread at 
intervals of 40 yards. In the Place at the end of | 


the street are placed four arc lamps. 


After a sharp competition Messrs. Siemens Brothers | 





have obtained the order for the electric lighting of | where it will be seen to consist of a guttta-percha box, 





incandescence lamp of two or three candle power, con- 
nected by flexible conductors to a secondary battery 
attached to the back of the wearer and concealed, 
either by a mass of hair, cr by a pair of wings. One 
of these batteries is shown in the accompanying view, 
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provided with two hooks for its attachment, and a board 
to prevent it soiling the dress of the wearer. The in- 
terior of the box is divided into two cells, in each of 
which are two lead plates ‘‘formed” by alternate 
charging and discharging into a Planté battery. The 
positive plate of one cell is joined to the negative of the 
next, while the remaining pair of terminals are brought 
out for the attachment of the conductors from the lamp. 
In charging, the stoppers are withdrawn to allow the 
gases to escape, and all the batteries coupled up in series, 
after which a current of 2 or 3 ampéres is sent through 
them for1 hour. When fully charged each battery, 
which weighs about 41b., is capable of maintaining a 
lamp for about an hour. 

Last week we noticed “A Dictionary of Engineer- 
ing,” by Mr. Henry Greer, of New York, and we have 
since received a treatise on the ‘‘ Storage of Electricity” 
by the same author. Mr. Greer appears to have 
abandoned his former laborious method of book manu- 
facture, which consisted in stringing together a 
miscellaneous assortment of clippings from nearly every 
possible source, and to have adopted in its stead the 
easier plan of confining his attention to three or four 
authorities, from which he helps himself to whole pages 
without stint and usually without the faintest acknow- 
ledgment of his obligation. He commences with an 
introductory article upon the scientific aspect of storage. 
Seven-eighths of this is taken verbatim trom Professor 
Sylvanus P. Thompson’s paper read before the Society 
of Arts on November 21, 1881, while the remainder is 
the report of a committee that tested the Faure battery 
early in 1882. The second part opens with a descrip- 
tion of the Brush storage system taken from Mr. Brush’s 
trade circular, a curious source from which to seek 
scientific information. Unfortunately Mr. Brush did 
not choose to anticipate the publication of his 
patent, and told nothing more than every one 
knew before, consequently Mr. Greer’s book is already 
out of date as regards this system. Then follow short 
descriptions of several batteries, apparently taken from 
the patent records, and an article upon the chemistry 
of accumulators from Dr. Gladstone's paper, read before 
the British Association. The third section of the book 
is devoted to ‘‘ Faure’s electric accumulator,” and, 
unless our memory is greatly at fault, many pages of 
it, if not all, are copied from the circular issued from 
the former office of the Faure Cdémpany, opposite 
Charing Cross Station. It is noticeable that this 
portion is printed upon totally different paper from 
the rest of the book, as though it had found its way 
from an independent source into the author’s hands, 
and been incorporated. It is clearly time that Mr. 
Greer relinquished the vocation of author. His pre- 
vious attempt leads one to suppose that he does not 

ossess scientific knowledge or ability, and this latter, 
y its wholesale and unacknowledged appropriation, 
testities to the absence of his literary conscience. 





It is surprising how sensitive local authorities have 
suddenly become on the subject of monopolies. After 
sitting quietly while gas companies and water com- 
panies took possession of their streets and levied rates 
upon their constituents up to the limits of a ten per 
cent. dividend, they are now seized with horror when 
anelectric light company applies for leave to lay a few 
wires in their thoroughfares. And yet the electric 
light companies, even if they were unfettered by 
special legislation, must be beneficial to any district of 
which they obtain possession, seeing that their charges 
will be regulated, not by the requirements of the 
shareholders, but by competition with gas, while at 
the same time the price of the older illuminant would 
be sure to fall, and its quality to improve. But, asthe 
Parliamentary Committee of the Board of Works for 
the Westminster district found on Saturday last, the 
President of the Board of Trade has taken good care, 
by the provisions of his Act, that while their newly 
found virtue shall not be put to any severe test, 
neither shall it be used as a stalking-horse for the 
destruction of the enterprise of more adventurous 
bodies. Mr. Chamberlain pointed out to the deputa- 
tion that waited upon him that local authorities had 
never received such consideration from the Legislature 
as they had in the Electric Lighting Act. If they 
chose to occupy the ground themselves they could 
debar all others from entering it, while if they 
thought proper to wait, they could appear, first, 
before the Board of Trade, and then before Parlia- 
ment, to obtain guarantees that the work of the 
‘‘undertakers” should be carried out with safety 
and efficiency. After the provisional order was 
granted they would be in this strong position, that 
if the experiment proved a success, at the end of 
a few years—a really short time in the life of a muni- 
cipality—they could come in and take over the whole 
undertaking, merely purchasing the plant at its actual 
value at the time. They had security against the 
creation of a monopoly, while they were left free to 
watclt an experiment carried out at the cost of other 
people. Under such circumstances he did not think 


it would be wise for them to put themselves in the 
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would do well to lay Mr. Chamberlain’s advice to 
heart, and be content to watch while others run the 
risk. An electric light monopoly is an impossibility, 
and the profits to be gained are not such as would 
justify the companies in demanding a heavy premium 
if the local authorities desired to buy them out before 
the end of twenty-one years. 
STEAM TRIALS UNDER FORCED DRAUGHT. 
On the Steam Trials of the ‘‘ Satellite” and “‘ Conqueror” 
under forced Drauyht.* 
By R. J. Butter, Member. 
(Concluded from page 249). 

It is certainly a matter of great importance in war ships 
to make the grates as long as the furnace barrels will 
admit, provided they can be efficiently worked, for long 
grates mean less width of boilers and reduced weight ; 
but it is doubtful whether, on the trials of the Conqueror, 
the bars were not too long for the width of the furnaces ; 
it was very difficult to fire the backs of the long grates 
effectively, owing to the thick fires which had to be main- 
tained, and I do not think it was done. The fluctuations 
which occurred in the air pressure pointed to the con- 
clusion that uniform fires were not being kept, for the 
feed was very regular, much more so, in fact, than in the 
Satellite, where the water was always more or less un- 
steady. 

The total weight of the Conqueror’s boilers, with all 
their fittings, is less than that of the Satellite’s in pro- 
portion to the horse-power developed under natural and 
also under fan draught, and both sets of boilers are 
average specimens of their classes. (Double-ended boilers 
would be lighter still.) If their weights relatively to the 
power obtainable by using the steam blast could be com- 








* Read at the twenty-fourth session of the Institution 





Local authorities 


way of the execution of the Act, 


of Naval Architects, 








pared, then probably the Conqueror’s boilers would, as 
usual, appear heavier than the Satellite’s, for the steam 
blast is not nearly so effective in producing increased 
power in the return tube boilers as in the low ones. The 
risk incurred in working high boilers under air pressure 
is undoubtedly less than in working low ones, but they 
require harder forcing, apparently, to produce the same 
effect ; the difference in their steaming power, however, 
could easily be made up by using larger fans to obtain a 
little additional air pressure; further, seeing that the 
high boilers have also a slight advantage as regards 
weight, it would appear preferable to employ them in 
connexion with the fan draught, rather than the low type, 
in vessels of war where the height and protection will 
admit. 

The fan speeds necessary to maintain the different air 
pressures were noted of the 4-ft. fans of the Conqueror, 
and of the 5-ft. fans of the Satellite, whilst the boilers were 
worked. Those of the Satellite, at 400 revolutions per 
minute, sustained 14 in. of air pressure, and each addition 
of 50 revolutions produced, approximately, am increase of 
0.3in. In the Conqueror, 600 revolutions gave an inch 
with the long grates, and 1.2 in. with the 6 ft. 6 in. grates, 
and additions of 100 revolutions increased the air pressure 
to the extent of about 0.5 in. each. 

The number of revolutions required for the Conqueror’s 
4 ft. fans at full power, would probably be too great if 
they had to be worked frequently and for long periods. 
In other vessels intended to be worked in this way a fan 
will be placed at each end of each boiler-room, ornear the 
centre, as in the Satellite, to equalise as much as_possible 
the draught in all the furnaces. The fans are also to be 
capable of maintaining an air pressure equal to 3 in. of 
water at full power, which will insure a moderate rate of 
speed for the fans and their engines at all times. In the 
Conqueror, want of equality in the draught to the fires, 
owing to the fans being at one end of the boiler-room, 


_ was very noticeable, but in this case @ betfer arrange. 
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© SATELLITE.” —FORCED DRAUGHT TRIALS. 





\ 


Date of trial 


2 ss July 11, 1882 | July 11,1882 | July 11, 1882 
Nunber of boilers used 3 § | 3 


May 10, 1882 | July 5, 1882 
9 | 4 
| 
| 


Duration of trial.. - ze és 6 “i 3 hours } hour 4 hour } hour | 2 hours 
Air pressure, inches of water.. si os cy 1 lj to2 
Mean steam pressure in engine-room, pounds 90 | 86.5 | 78.7 80.5 
»» Vacuum, inches .. ne Bi me | 25.0 25.38 | 23.88 23.41 
»» revolutions per ae | 103.36 | 110.66 121.45 
or] ow 22 7 81.9% 
"pressure, pounds {ME | Be | ONS 
. (high : MD Vcir, |. SIBVeaen CS 
LH.P. rs ane < ‘ 605 5 1074 | 751 f 1326 | 799 5 1397 
Area of firegrate, square feet.. 82.5 82.5 82.5 
1.H.P. per square foot of grate H 13.0 | 16.0 16.9 
Tube surface per I.H.P., square feet : 1.70 1 1.37 | 1.30 
Total heating surface per I.H.P., square feet 2.04 | 1.65 1.56 
Area of funnel, square feet 15 | 15 15 





Maximum temperature in the boiler-rooms 
Mean ” ” ” 








“Conqueror.” —STEAM TRIALS. 
Date of trial ‘ ee 
Number of boilers used 4 ; se 38 4 4 
Duration of trial. . = - ‘s a 2 hours 1} hour 1} hour 14 hour 
Air pressure, inches of water. . 6 1} 1 1? 





January 24, 1883 January 24, 1883 January 26, 1883 January 26, 1883 
8 > 


z ‘ 





Mean steam pressure in engine-room, pounds 65 61 63 
»» Yacuum,inches .. ‘‘ oe . 27.6 27.8 27.5 
sy revolutions per ee 106 92.21 95.2 
. ‘high.. 27.2 24,27 ' 25.61 
*” ilaigy pounds Ulow .. 11.58 6.98 7.48 
{ hig’ 5 2408) ~ osc 2064) anor S000) x00 
LEP.jipw 22)! pag y S42 1801 y 9665 1993 5 4073 
Area of firegrate, square feet.. 585 300 300 
1.H.P per square foot of grate 10 2.25 13.41 
Tube surface per I.H.P., square feet os 1.89 1.41 
Total heating surface per I.H.P., square feet 2.23 e721 
Area of funnel, square feet .. a oe fe 64 64 
Maximum temperature in the boiler-rooms os 100 deg. 102 deg. 110 deg. 116 deg. 
Mean “ ” ” . 73 5, 85 yy my 9,4, 





PARTICULARS OF THE MACHINERY OF “ SATELLITE” AND “‘ ConQueROR.” 


| 
— | 


eee — soe eet, oe, acest _ ae: 
{ ‘Horizontal compound single screw, return'Vertical compound twin screw, direct acting 





‘* Satellite.” ** Conqueror.” 


Description of engines 


( connecting rod, two cylinders three cylinders to each set. 
Diameter of cylinders .. ‘i oul H.P. 36in. L.P, 62 in. H.P. 54in. Two L.P., each 70 in. 
Length of stroke = os =e ss 2 ft. Gin. 3 ft. 
Diameter of crankshaft sis ws el 94 in. 13} in. 
propeller shaft .. oe os 4in 12} in. 


ye 84 in. 
Crank-pins, diameter by length 10 in. by 11 in. 
Total length of main bearings 5 ft. 
Material of shafts eA ; Siemens-Martin steel 

Cooling surface of condensers - - 1900 square feet 

Air pumps, number by diameter by stroke) One, I4in. by 2 ft. 6 in. double-acting 
Screws, description { ,Two-bladed Griffiths’, feathering on Bevis’s! ) 
Screws, ) 


( 
» diameter by pitch . 
Boilers, number and description 
»» Working load .. oe 


» Width by length by height .. 
», thickness of shell plates 
»» material of 


13} in. by 12 in. 
8 ft. each set, 
Wrought iron. 
9000 square feet. 
Eight, 14 in. by 3 ft. single acting. 
Four-bladed modified Griffiths’. 


i 14 ft. by 16 ft. 6 in. 
Eight of high type, six flat-sided, two circular. 
| ‘ . 
(Six, 12 ft. 2in. by 9ft, 6in. by 15 ft. 
| ( Two, 12 ft. 4in. in diameter by 9ft. Gin. long. 
bi {hin. | tin, 
4 Siemens-Martin steel, except furnaces com-Siemens-Martin steel, except furnaces, com- 
( bustion chambers, and tube plates bustion chambers, and tube plates. 


‘ in e ) Neen ie ( (3 ft. 4in. diameter by 7 ft. 6in. long- 
Fa eno furnaces in oN: and | | Two, 2 ft. 9in. in diameter by 5 ft. long i |\Three + high, and 3 ft. diameter by 7 ft. Gin. 
110 square feet | 585 square feet. 


long-circular. 
Boilers, total grate area si = os 
. . -...{! Wrought iron, 0.165in. thick, 24in. in dia- Brass, 0.137 in. thick, 3in. in diameter by 
»» tubes, material of, and dimensions (; meter by 5ft. Sin. between tube plates | , 6ft. Gin. between tube plates. 
»  tubesurface .. - os 1 2430 total square feet | 11,050 total square feet. 
total heating surface ae, of 2920 square feet \ 13,340 square feet. 
Funnel, description and height from dead ) Lifting, 50 ft. | Fixed, 65 ft. 
| 
! 


plan 
13 ft. by 13 ft. 6 in. 
Four, of long circular type 
90 Ib. 


7 ft. 5in. in diameter by 14 ft. Sin. long 


plates of lowest furnaces .. le a j 
Fans for forced draught, number and) con — , 
Gtameber ee tar. ; Two, 5ft. Four, 4 ft. aft. Two, 5 ft. forward. 
( Direct acting, single cylinder, 7 in. cylinder Brotherhood, three-cylinder, 7 in. in diameter 


Fan engines, description and dimensions 1 by 4 in, stroke by 4} in. stroke. 





the purpose of the trials. The best Welsh coal was used, | by employing forced draught, be increased by about 30 
and the stokers were trained men from the Reserves. | per cent. beyond the maximum power hitherto obtainable 
Itis to be regretted that no estimate can be givenof the | with the steam blast, and that the increase of effect is 
quantity of coal burnt under this system of forcing the | even considerably greater than this in the case of the 
combustion. The trials being made almost entirely with | high boilers. ; 
the object of observing the behaviour of the boilers, and The advantages which follow the successful application 
of realising the maximum power obtainable, and, being in | of this system of forcing the draught in the boilers of war 
a certain degree progressive, they were necessarily of | ships are of considerable importance. It enables the 
short duration, too short, in fact, to admit of any account | machinery to be constructed within the limits of the 
being taken of the rate of combustion of the fuel which | space and weight which are sufficient for their ordinary 
could be considered of value. One thing appears certain, | services, and admits of the reserve of power being stored 
viz., that as the air pressure was advanced, the increase | in the light fans and fittings, instead of in the cumbrous 
in the consumption of fuel proceeded at a much higher | boilers and machinery, as tdiwar ste Many of the exist- 
rate than did that of the power given out at the engines. | ing ships might also, at little cost and in a very short 
This is borne out by the observations made of the tempe- | time, have their power and speed materially increased by 
ratures produced in the uptakes. On the forced draught | the addition to their boiler-rooms of the few comparatively 
trial of the Satellite with the two forward boilers, a pyro- | light and simple fittings. 
meter fixed to the uptake registered a temperature from | Neitherin the generation of the steam nor in its em- 


1000 deg. to 1200 deg. Fahr., whilst on the steam blast | ployment in the engines is economy to be expected by this | 


trial of the Heroine a pyrometer, similarly placed, re- | method of working the boilers, but neither is it necessary 
corded from 775 deg. to 850 deg. Also, on the trials of | forthe few and comparatively short periods that they 
the Conqueror, pyrometers were attached to the funnel | will probably require to be forced in this manner. The 
just ‘above the junction of the uptakes. On the first | adoption of the fan draught system has this advantage, 
occasion, under the ordinary draught, the temperature | it tends to facilitate economical working rather than 
varied from 275 deg. to 280deg., when the steam blast | otherwise under ordinary conditions, because it enables 
was off. When the blast was on, it varied from 490 deg. | relatively smaller cylinders to be used. 
to600 deg. On the trial immediately following, when the With regard to the endurance of the boilers, there 
fan draught was used, the temperature registered ranged | can b2 no doubt that the frequent use of the forced 
from 850 deg. to 1000 deg. draught would produce a great diminution in the life of 
The forced draught trials made in these two vessels can | those parts subjected to the intense heat. But probably 
in reality only be regarded in the light of experiments, | under the conditions that will obtain, this will not be of 
carried out with the general object of making the ground | serious moment. An examination of the boilers of the 
sure for an extended application of the system, and | Satellite and Conqueror after the trials, showed that they 
although they are not so complete as could be desired, | had not suffered to an unusual extent by the exposure to 
they ee yielded useful information. The results} the intsense heat for the short time the trials lasted. 
obtained are sufficient to show that, with engines of | Only two or three of the iron tubes were found to be 
suitable size, the steaming power of the low boilers can, | weeping in the low boilers, and in the Conqueror’s a few 
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seams and rivets and about twenty of the tubes were 
leaking slightly. 
Natural Draught Trials. 





{ | 
— | Satellite. | Heroine /Hyacinth. 

| . | April ¢ ay 30, 

|Dateottriat =... = {| ARS | My 
Duration of trial—hours .. oe 4 6 
Number of boilers used .. = 4 4 
Mean steam pressure in boilers, Ib.) 84 82.6 
» Vacuum, in. .. . 26.5 26.1 





»,» number of revolutions per! 


minute... = es oof “98,58 104.2 105.8 

‘ ’ (high 32.36 32.07 31.6 

Mean pressure, pounds; low 12.9 14.1 
» fhigh : 1615) yy) 515) 4 40- 
LH.P. i} low 7 612 f 1127 680 { 1195 

Grate area, square feet 110 110 





I.H.P. per square foot of grate w| 10.15 10.25 10.87 
Tube surface of boilers per 1.H.P. 








square feet a pe os 2.18 2.16 | 2.03 
Total heating surface per 1.H,P. | | 

square feet : “e . 2.61 | 2.59 | 244 
Wind force .. me me Be 4 | lto4 | 2to4s 
Sea... as i ae ..| Smooth. | Smooth. Moderate. 
Diameter of Screw .. we --| 18. 13.0 | 13.0 
Pitch .. ne es : .. 13 ft. 6 in. 13 ft. 6 in. 13 ft. 6 in 

weer ate, | forwart -. 11 ft. 8 in. 11 ft. 10in./11 ft. 8 in. 
Draughtof water) aft “M4 ft. 9 in. 14 ft. 9 in. 14 ft, 9 in 


Maximum temperature in the | 


boiler rooms lll deg. 108 deg. | 98 deg. 











Mean j do. do, 90 deg. | S87 deg. | 84 deg. 
| 
| Steam Blast Trials. 
| | 
| — Heroine. | Hyacinth. 
MGR Reais ar | en 
| ers $| May 31, | July 25 
| Date of trial “ | 1820.’ | isso,” 
| Duration of trial, hours... i oa t | 2 
| Number of boilers used... ee eal | 4 
| Mean steam pressure in boilers, pounds | | 85.0 
} 4, vacuum, inches re oe oa | 25.1 
| », revolutions per minute A 111.6 
ue seine thigh .. 34.05 
| Mean ici pounds i low 16.9 
| » fhigh.. - 586) - 
LH.P. low .. ¥ 859 | 1445 
| Grate area, square feet 110 
| 1.H.P. per square foot of grate 13.1 
| Tube surface per I.H.P., square feet. 1.68 
Total heating surface per 1.H.P., sq. ft. .! 2.03 2.02 
| Wind force es ne = we 1 2to4 
| Sea ois =p ae ae oe -.| Smooth. | Moderate. 
| Area of funnel, square feet : 97.5 15 





Number and diameter of blast nozzles ../ Two, ,*, in. Four, 4% in. 
Diameter of screw, feet. ~ ‘ 13.0 13.0 
Pitch of screw ae i + -- 13 ft. Gin. | 13 ft, 6 in. 
Maximum temperature in the boiler | 
rooms ; a Mdeg. | 


s ‘a 100 deg. 
Mean do, do. | 87 deg. 


88 deg. 








* A diaphragm was placed in the funnel for this trial. 

The machinery of all the vessels above referred to was 
constructed by Messrs. Humphrys, Tennant and Co., of 
| Deptford, and worked in an eminently satisfactory 
| manner throughout the trials, especially so in the case 
of the Satellite, the engines of which were tested to a much 
| higher degree than was stipulated for. 

Some of the points to which I have made reference in 
| connexion with these trials, may seem to be of little im- 
| portance, but in my opinion they are all of more or less 
value to engineers who have to provide for the develop- 
ment, by fan draught, of the extra power required in the 
first instance, and its reproduction on emergencies. It is 
a question, however, which appears to me to be well 
worthy ‘of consideration, whether the employment of this 
system of forcing the draught in ordinary boilers could 
not be extended to other vessels besides warships. 

It would probably not be found advantageous to adopt 
| it generally in vessels which make voyages of longer dura- 
| tion than six hours, or which run continuously, on account 
| of the delays which cleaning the furnaces and tubes 
| would involve, and the additional wear and tear which 
| would be inourred. But the classes of vessels for which 
| it would appear to be particularly well suited are mail 
| or passenger steamers which make short passages at high 
| speed, occupying about six hours or less, and in which 

economy of fuel is of minor importance compared with 

that of keeping good time. There are many services of 
| steamers around our coast in connexion with the railway 
| system, such as those which run from Dover, Folkestone, 
| and Newhaven to the French ports, the Dublin and Holy- 

head boats, and others, to which this is applicable. These 
| boats are mostly paddle-wheel, so that very little, if any, 
| benefit would be gained by supplying the existing vessels 
| with the apparatus for applying air pressure, because the 
| speed of the engines being restricted, the additional 
steam generated could not be utilised. 

In future vessels designed for these services, however, 
| the piston speed could be increased relatively to that 
| required for the wheels, and without adding to the weight 
| of the existing machinery ; the additional power obtain- 
| able by the fan draught could be made available by in- 
| creasing the speeds of the ships, thus shortening the 

time of passage; or the same speed of vessel could be 
obtained for a considerable less weight of machinery if 
| desired. 
| The merits which the fan draught system has to re- 
commend it for such purposes are : 
| hat the extra apparatus required is simple, light, and 
| comparatively inexpensive. It admits of the air pressure 
| being applied and removed readily. Fans of sufficient 
| size to run at a moderate speed, having engines of simple 
4 if properly 


| construction, are not likely to give troub 
| attended to, The system is unquestionably effective, 
| seeing that the productive power of ordinary high-pres- 
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sure boilers can be increased by its agency at least 30 per 
cent., and probably more. No extra skill is necessary 
for the manipulation of the apparatus, but a little addi- 
tional care and attention would probably be required. 
Provided these be given, there is no reason to suppose, 
judging from the experience of its working in the Con- 
queror, that any serious risk to life or property, would 
be incurred by using the forced draught in connexion with 
high-pressure boilers of the types commonly adopted in 
the mercantile marine. In the class of passenger or mail 
steamer referred to, steam could be raised by the fans to 
fuil pressure for starting, whilst the passengers are get- 
ting on board, thus the inconvenience to which they are 
frequent] subjected, by the roaring off of the steam, 
until the heat gets under way, would be avoided. 

These numerous points are collectively of sufficient 
importance to entitle such an extension of this system, in 
my opinion, to consideration. 





The Influence of the Board of Trade Rules for Boiler upon 
the Commercial Marine.* 
By J. T. Mitton, Member. 

AT our last annual meeting I had the honour to read 
a paper upon ‘‘ Lloyd’s Rules as affecting Marine Boiler 
Construction.” In the present paper I wish to draw the 
attention of this Institution to the results of the action 
taken by the Board of Trade in regard to marine boilers ; 
and as i shall have to compare in some respects the rules 
of the Board of Trade with those of Lloyd’s Register, 
permit me to say at first that I do this with no spirit of 
rivalry between the two bodies, for no rivalry is possible 
between a Government Department, compelling their 
rules to be adopted in all steam vessels engaged in trades 
requiring them to have passenger certificates, on the one 
hand, and a voluntary institution like Lloyd’s Register 
on the other, in which it is open to any shipowner not to 
have his vessel classed, or to withdraw her from classifi- 
cation the moment that Lloyd’s Rules are found to 
wrejudice his business in any way; but I refer to Lloyd’s 
Rules as giving results which are well known to all 
persons interested in marine boiler construction and 
maintenance. 

To give some idea of the great influence which the 
Board of Trade Rules must have upon the commercial 
marine, I may mention that at the pay time there are 
nearly 1000 sea-going vessels, of an aggregate gross 
tonnage of nearly 2,000,000 tons, and of nearly 300,000 
registered nominal horse -power, holding passenger 
certificates ; and this amount is increasing rapidly ; for 
out of the large number of new steam vessels registered 
in the United Kingdom in 1882, 38 per cent. of the 
tonnage, and 45 percent. of the nominal horse-power, 
came under the Board of Trade Rules, there being in 
that year about 114 new sea-going vessels built under 
these rules, having a gross tonnage of over 295,000 tons, 
and an aggregate nominal horse-power of over 41,000. 

Seeing what a large proportion of British steam vessels 
are compelled by law to come under the periodical survey 
of the officers of the Board of Trade, and to have their 
boiler pressures fixed by the Board’s Rules; and 
recognising that these vessels are built with the 
idea of their producing a commercial return upon 
their cost, and that in all cases this return is 
largely, and in some cases wholly, dependent upon 
the economy of their fuel consumption, which is itself 

overned in a large measure by the steam pressures the 
Salen are permitted to carry; it is essential that the 
rules by which the surveyors are guided in fixing these 
pressures should be framed upon an equitable basis, 
which, while providing for absolute safety, should in all 
cases allow the greatest pressures to be carried which are 
consistent with safety. 

It is a comparatively easy matter to calculate the strain 
produced by any given steam pressure upon the material 
of which a boiler 1s constructed, when we know its dimen- 
sions and scantlings, but it is experience, and experience 
alone, which can determine the greatest amount of strain 
which may be put upon a material and still leave a 
sufficient margin of strength to secure absolute safety. 
Unfortunately, the only direct experiences which give 
these data regarding boilers are to be found in those cases 
in which signs of weakness make themselves apparent, 
and, as the results of a failure of even a small part of a 
boiler would generally be very disastrous, such experi- 
ences are never sought after, and, hapvily, very rarely 
occur; but, on the other hand, we have very many 
experiences of a negative character, each showing, by the 
fact of the boilers working continuously with a given 
pressure safely, that the limiting safe strength is at least 
not less than that at which the boilers work. Asa matter 
of fact, there are considerably more than 3000 steamers 
classed by Lloyd’s Register, the boilers of which are work- 
ing, and have worked safely for years, at pressures greatly 
in excess of those which would be clewed by the Board 
of Trade Rules, while the practice with all foreign nations 
is usually to make the boilers still lighter than recognised 
by Lloyd’s Rules. 

In comparing the Botird of Trade Rules with those of 
Lloyd’s Register, it must be distinctly remembered that 
the former are intended to apply to all boilers coming 
under survey, whether the hemes be new or old, and that 
the longest period for which a senger certificate is 
granted is twelve months, while Lloyd’s Rules are 
intended to apply to new boilers only; and seeing that 
vessels with new boilers are classed and retain their class, 
even if their boilers do not become re-surveyed for four 
years, and that the majority of them do not become re- 
surveyed within this period, it is evidentthat Lloyd’s rules 
for new boilers must provide an allowance for corrosion, 
and consequent deterioration of strength, greater than 


* Read at the twenty-fourth session of the Institution 
of Naval Architects. 





would be required if the boilers were only to be passed 
for twelve months. 
So far, however, from the Board of Trade Rules per- 
mitting of higher pressures in boilers passed for one year 
only than those for which the same boilers would be passed 
by Lloyd’s Register for four years, the rules of the latter 
body permit of pressures of from 10 per cent. to 25 per 
cent. greater being carried than would be allowed by the 
Board of Trade. Further, of the hundreds of steam 
vessels coming under the inspection of Lloyd’s Register, 
with their boilers four years old, although their strength 
must have become somewhat reduced, in most cases they 
are found to be sufficiently strong to be passed for a 
further period of two years with their original working 
pressure, and in very many instances are boilers eight 
years of age and upwards originally constructed no 
stronger than now required by Lloyd’s Rules, working 
safely, without having had their pressures reduced. 

Not only, however, do the Board of Trade Rules insist 
upon a less pressure being carried in all cases than it would 
appear could safely be allewed, but these Rules, by not 
being based upon a sound system, severely handicap some 
particular methods of construction as compared with 
others, and thus fail to inspire confidence in marine 
engineers. 

For instance, on referring to the rules for cylindrical 
shells, we find : 

‘Tt has been represented to the Board of Trade that 
boilers well constructed, well designed, and made of good 
material, should have an advantage in the matter of work- 
ing pressure over boilers inferior in any of the above 
respects, as unless this is done the superior boiler is placed 
at a disadvantage, and good workmanship and material 
will be discouraged. The Board of Trade surveyors have 
endeavoured for some time to take all these points into 
consideration in fixing pressure, and for this purpose the 
following rules were prepared, and, at the , request of 
engineering firms, subsequently circulated. 

“When cylindrical boilers are made of the best 
material, with all rivet-holes drilled in place, and all the 
seams fitted with double butt straps each of at least five- 
eighths the thickness of the plates they cover, and all the 
seams at least double-rivetted, with rivets having an 
allowance of not more than 75 per cent. over single sheer, 
and provided that the boilers have been open to inspec- 
tion during the whole period of construction, then 5 may 
be used as the factor of safety. The tensile strength of 
the iron is to be taken as equal to 47,000 Ib. per square 
inch with the grain, and 40,000 lb. across the grain. The 
boilers must be tested by hydraulic pressure to twice the 
working pressure, in the presence, and to the satisfaction 
of the Board’s surveyors. But when the above con- 
ditions are not complied with, the additions in the follow- 
ing scale must be added to the factor 5, according to the 
circumstances of each case : 

A .15 To be added when all the holes are fair and 
good in the longitudinal seams, but drilled 
out of place after bending. 

B .3 To be added when all the holes are fair and 
good in the longitudinal seams, but drilled 
out of place before bending. 

C .3 To be added when all the tele are fair and 
good in the longitudinal seams, but punched 
after bending instead of drilled. 

D .5 To be added when all the holes are fair and 

ood ‘in the longitudinal seams, but punched 
fore bending. 

E* .75 To be added when all the holes are not fair and 
good in the longitudinal seams. 

F .1 To be added if the holes are all fair and good 
in the circumferential seams, but drilled out 
of place after bending. 

G 15 To be added if the holes are fair and good in 
the circumferential seams, but drilled before 
bending. 

H_ .15 To be added if the holes are fair and good 
in the circumferential seams, but punched 
after bending. 

I .2 To be added if the holes are fair and good in 
thecircumferential seams, but punched before 
bending. 

J .2 To be added if the holes are not fair and good 
in the circumferential seams. 

K_  .2 To be added if double butt straps are not 
fitted to the longitudinal seams, and the said 
seams are lap and double rivetted. 

L_ .1 To be added if double butt straps are not 
fitted to the longitudinal seams, and the said 
seams are lap and treble rivetted. 

To be added if only single butt straps are 
fitted to the longitudinal seams, and the said 
seams are double rivetted. 

N .15 To be added if only single butt straps are 
fitted to the longitudinal seams, and the said 
seams are treble rivetted. 

O 1.0 To be added when any description of joint in 
the longitudinal seams is single rivetted. 

P  .1 Tobe added if the circumferential seams are 
fitted with single butt straps, and are double 
rivetted} 

To be added if the circumferential seams are 
fitted with single butt straps, and are single 
rivetted. 

R_ .1 To be added if the circumferential seams are 
fitted with double butt straps, and are single 
rivetted. 

1 To be added if the circumferential seams are 
lap joints and are double rivetted. 

.2 To be added if the circumferential seams are 

lap joints, and are single rivetted. 

To be added when the circumferential seams 
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are lap, and the strakes of plates are not en- 
tirely under or over, 


V .3 To be added when the boiler is of such a length 
as to fire from both ends, or is of unusual 
length, such as flue boilers; and the circum- 
ferential seams are fitted as described opposite 
P, R, and S, but of course when the circum- 
ferential seams are as described opposite Q 
and T, V .3 will become V .4. 

W*.4 To be added if the seams are not properly 
crossed. 

X*.4 To be added when the iron is in any way 
doubtful, and the surveyor is not satisfied 
that it is of the best quality. ; 

Y1.65 To be added if the boiler is not open to in- 
spection during the whole period of its 
construction. : ; 

‘‘Where marked * the allowance may be increased still 

further if the workmanship or material is very doubtful 

or very unsatisfactory.” : 

“The strength of the joints is found by the following 
method. 

Pitch—diameter of rivets x 100 
Pitch 

= percentage of strength of plate at joint as compared 

with the svlid plate. 

Area of rivets x number of rows of rivets x 100 

Pitch x thickness of plate. 

= percentage of strength of rivets as compared with the 

solid plate.* 

“Then, take iron as equal to 47,000 lb. per square 

inch, and use the smallest of the two percentages as to 

the strength of the joint, and adopt the factor of safety 
as found from the preceding scale : 

47,000 x percentage of strength of joint x twice the thick- 

ness of the plate in inches 

Inside diameter of the boiler in inches x factor of safety. 

=pressure to be allowed per square inch on the safety 

valves.” 

This scale seems to provide for all possible methods of 
constructing cylindrical boiler shells, and if the additions 
to the factor of safety made by it were such that the 
ratio of the ultimate strength to the working pressure 
allowed was in all cases the same, no objections could be 
raised to the scale. This, however, is far from being the 
case. 

It is generally received that the strength of a cylindrical 
boiler shell to resist an internal pressure is dependent 
upon the strength of the material and of the proportions 
of the longitudinal seams. The pressure on the ends of 
the boiler being mostly borne by the stays, causes very 
little strain upon the circumferential seams, and so long 
as these seams are tight no more is required of them ; the 
design of these seams, whether lap, single strapped, or 
double strapped, single or double rivetted, with punched 
or drilled holes, having absolutely no effect upon the 
ultimate strength of the shell. There are, however, no 
less than six provisions in the scale as to the design of 
these joints, and five as tothe method of making the holes 
in them, some of these provisions involving a possible 
reduction of 12 per cent. in the working pressure. 
Curiously enough, although these eleven provisions are 
made, no notice whatever is taken of the proportions of 
the diameter and pitch of the rivets in regard to the thick- 
ness of the plates, the most important points so far as the 
efficiencies of these joints are concerned. 

With regard to the longitudinal joints, there can be no 
doubt that if the holes are punched the plate is weakened 
to a somewhat greater extent than it would beif they 
were drilled, and possibly the plate may be left a little 
stronger if it is holed after bending than if holed before 
bending :but there can surely be no justification what- 
ever for the provision A in the above scale, the holes in 
each case being required tobe fair and good and drilled 
after bending. When we consider the rivets, however, 
experience has shown that rivets in punched holes are 
certainly not weaker than those in drilled holes ; yet these 
rules, by requiring the same sectional area of rivet as net 
section of plate in all cases, or by reducing the pressure 
in proportion as the rivet area falls short of this, allow a 
less strain to be borne by rivets in punched holes than by 
those in drilled holes of the same size, a difference of 10 
per cent. being made in this way by the provision D. 

It would be impossible, in the limits of this paper, to 
exhaustively criticise the whole of these twenty-five con- 
ditions. I will here only further remark, that the condi- 
tion V victimises double-ended boilers to the extent of 
from 6 to 7 per cent. 

The Board of ‘Irade rules for furnaces, again, give a 
variety of different pressures for flues of the same 
diameter, length, and thickness, according to the method 
of constructing the longitudinal joints, a furnace with a 
welded seam being allowed to work at a pressure 50 per 
cent. im excess of that which would be allowed if the joint 
were lapped and single rivetted with punched rivet holes. 
In these rules, as with those referring to the circum- 
ferential joints of cylindrical shells, the method of 
making the holes in the plate is deemed to be of great 
importance, while the proportions of diameter and pitch 
of rivets to the thickness of the plates are again ignored. 

Now, with the same dimensions and furnaces, and with 
the same strength of materials employed, it is well known 
that the strength of the structure to resist collapse 
depends upon the roundness of the flue, and not upon the 
method of joining or holeingthe plates. Actual measure- 
ments of hundreds of flues, constructed by all the engi- 
neering firms throughout the country, have been taken “ 
Lloyd’s surveyors in the ordinary course of their duties, 
and the results show that no one method of making the 
joints gives invariably better results as regards roundness 
than others, some of the flues most out of truth being 
welded or fitted with double-butt straps. 

















* “Tf the rivets are exposed to double sheer, multiply 
the percentage as found by 1.75.” 
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Lloyd's Rules with regard to furnaces would permit in 
some cases of more than 70 per cent. greater pressure 
being carried than would be allowed by those of the Board 
of Trade ; and in no case yet have Lloyd’s rules, out of the 
thousands of boilers made in accordance with them, been 
proved to be too light, the whole of the cases of collapse 
of furnaces which have occurred, being clearly due to 
overheating from various causes. 

The Board of Trade Rules in respect to furnaces do not 
absolutely prevent high pressures being carried in the 
same way as their rules for shells, because the strength of 
a furnace can be increased, without thickening the furnace 
plates, by fitting anti-collapsing rings, but all engineers 
who have the responsibility of keeping in order boilers 
fitted with these rings, feel so strongly upon this point, 
on account of the anxiety and trouble these rings incur, 
that nothing but sheer necessity can induce them to have 
them fitted. 

Again, the Board of Trade Rules for thickness of flat 
plates, assume their strength to vary directly as the 
square of their thickness in sixteenths + 1, and inversely 
as the surface supported—6 square inches—a law which 
cannot possibly be true. Moreover, if the co-efticients 
employed are suitable for the pitches and pressures 
usually employed with thick plates, this rule must give 
results dangerously weak when applied to thinner plates 
with smaller pitches ; while, if the co-efficients are suit- 
able for the thin plates, it must seriously reduce the pres- 
sures allowed to be borne by thick plates. If any diffe- 
rence in point of original strength is required in the cases 
of thick v thin plates, surely the thin ones should be made 
relatively stronger, since they would be more weakened 
than the thick ones by an equal amount of corrosion. 

These rules for flat plates, like those for furnaces, do 
not absolutely prevent high pressures being carried, since 
itis possible to meet them by pitching the stays very 
closely together ; but this close pitching of the stays, like 
the fitting of anti-collapsing rings to furnaces, seriously 
interferes with the continued efficiency and safety of the 
boiler, by rendering it extremely difficult, and in some 
parts impossible, to obtain access to the various portions 
of the boiler for purposes of inspection, cleaning, and 
repair. The rules for shells, however, offer a complete 
obstacle to further progress in marine engineering, as the 
thickness of plates now rendered necessary by them, to 
enable existing pressures to be carried, is as great as can 
be properly closed and rivetted together with our present 
appliances ; and although powerful hydraulic rivetters 
are employed for this work, it must be remembered that 
with our present form of boiler it is necessary for at least 
one circumferential seam to be rivetted by hand. 

In the case of steam vessels built under Board of 
Trade inspection, and originally intended to receive a 
passenger certificate, the hardship of these rules, although 
serious, is not so directly felt as in those cases in which 
existing steam vessels, through changes of commercial 
activity, the opening of new trades, &c., require to carry 
more than twelve passengers ; because, in the one case, the 
owners from the first have been aware of the disabilities 
to which they would be subjected, and the machinery has 
been designed to work at the relatively low pressures ; 
but to the owners of the other vessels it must appear to 
be not only absurd, but also despotic, that the boilers will 
only be allowed to carry a fraction of the steam pressure 
for which the machinery has been designed, and for which 
both boilers and engines have proved to be perfectly safe. 
A large reduction of pressure in a compound engine pro- 
portioned for a high pressure, means a considerable loss of 
etticiency, and in the case of low-powered steamers it may 
often happen that this reduction of pressure and power, 
instead of rendering the vessel more safe, may, by 
rendering her less manageable, actually tend to increase 
her chances of succumbing to heavy weather. 

It will be within the recollection of many shipowners 
and others here, that a few winters ago considerable 
anxiety was felt as to the safety of many steamers then 
engaged in the Atlantic trade, solely on account of their 
being of low power. 

I have referred, in the early part of this paper, to some 
figures showing the immense interest this country has in 


the steam commercial marine, and have shown that the | 


Board of Trade Rules press unnecessarily heavily upon 
its prosperity. It is very difficult to estimate the 
monetary loves annually inflicted upon the country by 
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these rules, but assuming that the average steaming time 
of all sea-going passenger steamers is 250 days per annum, 
and that the boilers of these vessels are capable of being 
worked safely at pressures 20 per cent. greater than those 
actually allowed, and that this 20 per cent. increase of 
pressure would give about 4 per cent. increse of efficiency, 
tigures which are all well within the mark, then at least 
300,000 tons cf coal are burned per annum in these 
passenger steamers wastefully. 
Assuming that the average cost of this coal is 1/. per 
ton, and that the average loss in freight through having | 
to carry this coal instead of cargo is 1/. per ton, we see 
that these rules cost the country more than half a 
million pounds per year. 
Having pointed out some of the great hardships at 
present inflicted by these rules, I can oily, in conclusion, 
express the hope that the President and Council of this 
| Institution may agree with me that this is a subject in 
| regard to which they might, with great public advantage, 

bring their influence to bear upon the authorities of the 
| Board of Trade, with a view to having these rules placed 
upon a satisfactory basis: and, if I may make a suggestion 
on this point, it would be to the effect that in revising the 
rules, those engineers of eminence, who have had large | 
experience not only in making but in the upholding and | 





running of marine machinery, should be invited to give 
their experiences, as these would be of the greatest value 
in framing rules for minimum strength. 


Sanirary Iwstitvre oF Great Brirarn. — The 
autumnal Congress of this Institute will be held this year 
in Glasgow from September 25 to 29, The exhibition of 
Sanitary Apparatus and Appliances in connexion with 


| the congress will remain open until October 20. 


Tue WestInGHousE AvuTOMATIC BrAkKE.—A railroad 
company in Kentucky was recently sued by a passenger 
who had sustained injury on the occasion of an accident. 
In the course of the trial it was shown that the accident 
would not have happened had the defendants’ train been 
equipped with the Westinghouse air brake, and also that 
such equipment would not have required an outlay exceed- 
ing 1 per cent. of the defendant company’s capital stock. 
The judge in his charge held that the defendants were 
guilty of contributory negligence in not having supplied 
every requisite to insure the safety of passengers, and a 
verdict for the full amount claimed by the plaintiff was 
returned. This decision is regarded with considerable 
interest in Pittsburgh, which is the centre of the Westing 
house air-brake manufacture in the United States, 
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water level of 5 ft. 3 in.—the freight to about two-thirds 
so that it might compare favourably with that charged 
on the northern watercourses of France, and be 
cheaper than railway freights. In most other French 
rivers and canals, the lowest water level is 6 ft. 6 in., 
but the low water of 5 ft. 3in. in the Rhone is likely 
to occur only on very rare occasions ; the water stood 
6 ft. Gin. only on seventeen days in the year, and is 
generally considerably higher; thus lowest water level 
is not considered an important drawback. River 
towage is contemplated after the completion of the 
Rhone regulations, and it is hoped that a useful and 
cheap water course may thus be established. 

In 1865 it was decided that the river regulation 
works of the Rhone should be carried out by the Public 
Works Department, and should consist principally of 
river walls and embankments, enclosing the river on 
both sides so as to form a channel, which at Lyons 
commenced with 650 ft. in width, gradually increasing 
until at and below Arles it reached the respectable 
width of 1300 ft. The height of these walls was fixed 
te be 6ft. 6 in. above low water level, increasing to 
10 ft. at Arles. Curves on the concave side of the 
liver were not to be less than 1000 yards radius. Very 
considerable amounts of money were spent in carrying 
out this scheme, but although it improved the general 
conditions of the river, it did not nearly fulfil expec- 
tations, and did not appear to repay the great trouble 
and outlay, a result which it is not difficult to 
realise, when it is considered that between the 
smallest and the greatest amount of water in the River 
Rhone near Lyons, the proportion is 1 to 29, while 
below Arles it is as much as 1 to 35, not taking into 
account exceptional floods. 

In some places the result of the river regulation 
works, carried out according to the plan of 1865, was a 
very unsatisfactory one, forming sandbanks and rapids 
at places where they had previously not existed, and 
this result was particularly noticeable near Lyons, 
where, at the junction of the Sadne with the Rhone at 
Mulatiére, some extensive weirs became necessary to 
raise the water level in the upper Saone. These weirs 
form the subject of our illustrations on pages 271 and 
274, and we shall presently return to them to describe 
them in detail. In 1878 M. Jacquet, chief engineer at 
Lyons, proposed an altered scheme for the Rhone 
regulations, based upon observations extending over a 
considerable time, and in which the lowest water 
levels were taken into account instead of, as before, 
mean water levels. In this new scheme, the width 
and height of the river walls is arranged in such a 
manner that the speed of the water never exceeds a 
speed at which the shingle and coarse gravel forming 
the river bed is not materially affected. The 
general particulars of the new scheme are: Width 
of river bed near Lyons from 420 ft. to 490 ft., 
increasing in width at Arles to 820 ft., and below 
Arles to 1300 ft. Height of wall 5 ft. above low- 
water level, curves as before. M. Jacquet’s new river 
regulation is at present being actively pushed forward, 
the construction of the river wall is let out to con- 

tractors, who have to provide limestone in blocks of 
not less than 1301b. and not more than 880 lb. ; to work 
and place them for from 2s. to 2s. 6d. per cubic yard. 
The limestone is found along the banks of the Rhone 
in great quantities and excellent quality. The weirs 
near La Mulatiére have recently been completed, and 
one, as far as experience shows, is .very satisfactory. 
The conditions of the two rivers, the Rhéne and 
the Sadne, are very different, requiring special — 
ments of weirs. The Rhone has a strong fall, rapidly 
changing its water level, and it carries large quantities 
of heavy bottom ballast. The Saéne, on the contrary, 
has only a slight fall, the changes of level are slow, and 
it carries naturally but little heavy deposit. It occurs 
sometimes that both rivers have high water at the 
same time, but more often the two rivers do not rise 
simultaneously. As will be seen from our illustrations, 
Fig. 1, the Sadne is almost entirely closed by two 
valves, an overshot weir built in the direction of the 
river and a weir with hinged shutters nearly at right 
angles to the former. A lock completes the Rhone 
regulations of La Mulatiére. 

Both weirs are movable in the widest sense of 
the word, sinee they are not only fitted with mov- 
able slides, but can be completely laid down in the 
river bed when the state of the floods make it desirable 
to do so. The weir A B, which ordinarily acts as an 
overshot, is 330 ft. long; a general section is shown 
in Fig. 2, while Figs. 7 to 16 on page 271 show 
details of this work, from which it will be seen 
that it consists mainly of wrought-iron framed trestles 
placed 3 ft. 6 in. apart, and fitted on their front 
side with two rows of wood shutters, which can 
be raised and lowered by means of the hand winch 
with rack and pinion motion, shown in Figs. 15 
and 16. This hand winch travels on rails a a, see 
Figs. 4 and 14, fixed by means of the bolts} 5 to 
angle brackets c c. When necessary, the shutters 
are raised up, lifted out of their guides, placed on 
small trucks (see Fig. 8), running also on the rails a a, 
and stored in the depét at the end of the weir. On 


elevation in Fig. 9, iron-hinged doors are shown, 
which open automatically to let the water of the 
Sadne tlow into the Rhone, but close to prevent 
flow of water in the opposite direction, which would 
be likely to carry dirt and deposit of all kinds 
into the weir. At times of drift ice, the trestles, 
hinged at the bottom, as shown in Fig. 10, are laid 
down flat, after the top platform and rails are re- 
moved. When only slight rises in the River Sadne 
take place, this weir A B acts, as already mentioned, 
as an over-shot weir, if a steady rise takes place ; at 
first the sluices D of the weir B C (see Fig. 5) 
are opened, next follow the slides in weir A B, 
and not until high water occurs, resource is had 
to the arrangement of laying down the hinged 
shutters of weir BC. The construction of this wear 
will be readily understood on reference to Figs. 4, 
5, and 6. The movable shutters E, 14 ft. 3 in. high, 
and 4ft. 7 in. wide, made entirely of iron, are pivotted 
at their centre at F, and by means of a windlass 
travelling on the platform I, the chain K is wound up 
and brings the shutter E over the horizontal position, 
until it rests upon the strut y. If the chain is now 
still further wound up, the strut is withdrawn from its 
position against the lug /, and drops down against the 
inclined edge é. The chain is not slackened, the 
strut y slides off sideways on the edge i, and strut 
and shutter are laid flat on the bottom of the 
masonry. Figs. 4 and 5 also show that the wrought- 
iron standards L and their longitudinal connexions 
M, carrying the platform I, are hinged, and during the 
time of drift ice on very high water, can be lowered 
and laid flat, when a perfectly clear watercourse is 
established and vessels pass over the weir. 

Steam winches are now being used for lowering and 
lifting the various parts of this weir, which was de- 
signed by M. Pasquean, engineer, of Lyons. We 
acknowledge with pleasure our indebtedness for the 
above information, andthe drawings belonging thereto, 
to our valuable contemporary the Zietschrift fiir 
Bauwesen, Berlin, in which some more detailed infor- 
mation on the regulation of French rivers will be 
found. 


PIEFKE’S FILTER. 

Tue filtration of water is, from both a sanitary and 
manufacturing point of view, one of daily increasing 
importance ; our rivers are becoming more and more 
polluted, and the value of space is increasing too 
rapidly to admit of large sand filtering beds and 
settling tanks being adopted for the purification of 
water for domestic and manufacturing purposes. The 
tilter which we illustrate on page 270, is designed to 
combine in the smallest possible space the largest and 
most effective filtering surface, and differs not only in 
construction, but also in the material used from any 
previously employed. It is the invention of Mr. Carl 
Piefke, chief engineer of the Berlin Water Works, and 
is manufactured by Messrs. G. Arnold and Schirmer, 
engineers in Berlin; it has been adopted in several 
large industrial establishments on the Continent on 
an extensive scale. 

Our illustrations, Figs 1 and 2, page 270, show a 
general arrangement of a filtering plant, consisting of 
twelve of these filters, each capable of purifying 1100 
gallons per hour. A large reservoir in the centre of 
the building collects the clean water ; the filters are 
grouped two and two, in two rows of six each side, 
and are supplied with water through the mains A, A, 
while the funnels serve to charge the filters with the 
filtering material. Three tanks, together with thirty- 
six filters, have been recently fitted up by Messrs. 
Arnold and Schirmer at a large bleaching establish- 
ment near Warsaw, where about 800,000 gallons of 
filtered water are used daily. 

The filter itself, shown in section in Fig. 3, consists 
of a wrought-iron casing containing a number, here 
twelve, of perforated brags C, which form the bottom of 
flat bell-shaped cast-iron vessels D, the whole grouped 
one above the other inside the casing. The water to 
be filtered enters by the funnel A, and through pipe B 
runs into the vessel, overflowing in the direction of 
the arrows, and after passing through the filtering 
material spread upon the perforated brags C, rises till 
it overflows at the outlet. The filtering medium is 
chemically prepared cellulose or vegetable fibre, and is 
variously treated according to the purpose for which 
the filtered water is to be used, or, in other words, 
according to the degree of purity required in the filtered 
water. Its price varies accordingly; the best quality 
is charged at 75s. per cwt., and a filter capable of 
purifying 1000 gallons of water per hour requires, for 
its first charge, about 31b. of filtering material. To 
charge the apparatus, the fibre is mixed with water 
to a thin paste and admitted through the funnel. 
when it deposits in an even layer over the perforated 
surfaces C, and the filter is then quite ready for 
action. After about 1200 gallons of water have 





been purified per square foot of filtering area, the 
latter requires cleaning or washing out; this is per- 
formed in a very simple manner by charging the 





the right-hand side of the trestle in Fig. 10, and in 


filter with water in the usual manner, and at the same 


time slowly rotating the vertical spindle A which 
carries the scrapers K, and by means of which the 
filtering material is suspended in the water, the latter 
washing out the impurities. As soon as the water runs 
clear again the rotary action is stopped, and the tap H, 
on the bottom of the casing, opened to allow the water to 
run off, and the filtering material to settle, when the 
filter is again ready for use. The quantity of water 
which may be filtered before it becomes necessary to 
clean the fibre depends, of course, largely on its 
state of impurity, and it is advisable to use as 
a guide the pressure required to force the water 
through the filter. This should not exceed from 
3 ft. to 4 ft. of water pressure, and it is therefore best 
to place the funnel about that height above the over- 
flow. Ateach cleaning a small quantity of filtering 
material is naturally washed away with the impurities ; 
this amounts to about 10 per cent., which quantity 
should be replaced by admitting it with the water, 
For the purpose of washing out thé filter it is 
not necessary to use filtered water, nor is water of 
any particular pressure required, it may be simply 
charged through the delivery pipe. If at any time it 
becomes desirable to entirely empty the filter of the 
filtering material, water is charged through the delivery 
pipe or into the open vessel, a the tap Lat the bottom 
of the supply pipe A is opened, when the fibre will 
run out with the water. The apparatus can be re- 
charged as described above, and for the complete 
operation of cleaning one filter, one man only is 
required for about ten minutes. ‘This filter is recom- 
mended by the manufacturers for purifying water for 
all purposes, a small size measuring only 9in, in 
diameter and 15 in. high inside, and carrying only 
about 1 oz. of filtering material, is specially manufac- 
tured as a portable filter for military purposes, capable 
of filtering over 80 gallons of water per hour ; this is 
apparently a very handy form, and certainly a very 
valuable addition to the field equipment of an army. 
We understand that Messrs, Arnold and Schirmer are 
about to make arrangements for the manufacture of 
these filters in this country. 





TELEPHONES. 

THE second of the series of six lectures on the applica- 
tions of electricity was delivered ab the Institution of 
Civil Engineers on Thursday evening, the Ist of March, 
by Sir Frederick Bramwell, F.R.S., V.P., Inst. C.E., 
the subject being ‘‘ Telephones.” The following is an 
abstract of the lecture : 

Prior to the invention of the telephone, by making and 
breaking circuit at the transmitting station sounds had 
been produced at the receiving station—such as the 
striking of bells, or the vibration of a Morse sounder— 
but these were independent of sound atthe transmitting 
station, and they varied according to theimplement used 
at the receiving station, and were and are used for pur- 
poses of audible telegraphy. Also, prior to the invention 
of the telephone, it was possible to reproduce at the re- 
ceiving station, say by a tuning-fork, the vibrations of 
which break and Ae contact, the same note produced 
by a similar tuning-fork at the transmitting station ; and 
im this case there was a reproduction at the receiving sta- 
tionof the sound at the transmitting station. But the 
only thing that was insured was the repetition of the same 
note—there was no reproduction of the same sound. For 
example, the note might have been uttered by a violin- 
string, by a tuning-fork, or by a clarionet at the trans- 
mitting station; at the receiving station, however, 
nothing would be given forth but the note of the par- 
ticular,tuning-fork, or other vibrating implement, which 
was in accord with the number of the vibrations trans- 
mitted in a given time. All these modes were due to the 
variations of the current caused by break and make in 
the circuit, and were therefore abrupt. The best result 
obtained with such an agency was in the machine of Reiss, 
who, in 1862, reproduced tones, and it is said some words 
were heard. That machine received no development, 
and telephony lay dormant for fourteen years, until the 
invention of Professor Graham Bell, patented in this 
country in December, 1876. In 1874, Mr. William Henry 
Barlow, F.R.S., Past-President Inst. C.E., turned his 
attention to the recording of the vibrations produced by 
speech. He effected this by means of an instrument 
called alogograph. This was communicated to the Royal 
Society, and exhibited in operation there. By its agency 
there was depicted on a travelling band of paper the 
motions derived from the vibration of a membrane under 
the influence of speech; but had the results been known, 
they would probably have deterred an inventor seeking 
to producea telephone, as it appeared the vibrations were 
not always the same for the same syllable, but varied 
with the speaker and from the circumstances. Professor 
Graham Bell graphically represented the variations in 
the electriccurrent, either direct or reversed, caused by 
break and make, and showed that these were too abrupt 
for his purpose—namely, the reproduction of articulate 
speech. e proposed to attain the object sought by 
having the circuit always closed, and by causing rises and 
falls, or reversals, as the case might be, of electricity, 
which should be made gradually, instead of abruptly, as 
before. Thesimplest mode in which he attained this end 
was in one of the original forms of the Bell transmitter or 
receiver (for the instrument was capable of fulfilling 
either function (by placing an iron or a steel plate in the 
neighbourhood of a permanent magnet surrounded by a 
coil of insulated wire, so that on the plate being set into 





vibration by the voice it should induce, in the coil, reverse. 
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currents of electricity which could travel along the wire 
in prolongation of the coil to the coil of the similar instru- 
ment at the receiving station, thereby varying the power of 
the magnet at that station and setting up vibrations in the 
corresponding iron disc. This disc, acting upon the air, 
gave to it vibrations similar to those which had put the 
first disc into motion, and, in that way, a reproduction of 
the original sound (as Professor Bell said a fac-simile) 
was obtained. Other modes were. employed by him, 
such as the use of a battery in thé line wire, and best of 
all, the use of two local batteries to send the current to a 
primary coil round a core, the line wire being connected 
with secondary coils acting by induced electricity. As 
transmitters these instruments were necessarily somewhat 
feeble, since the whole of the electricity in the first of the 
three cases mentioned, and what might be called the 
operative electricity in the other two cases, had to be 
derived from the microscopic movements of the disc, 
under the influence of the sound-waves produced by the 
speaker. ea f 

Edison’s phonograph was exhibited, in order to show 
that a disc, when caused to vibrate under speech, could 
by a central needle impress those vibrations on tin foil, 
and that on the tin foil being caused to traverse under the 
needle, the reproduction on the dise of those vibrations 
caused it to repeat the speech which had originally set 
the disc into motion. This was appealed to as a con- 
vincing proof that a disc, when mechanically vibrated 
in a manner corresponding to the vibrations which had 
heen imparted to it by speech, was sufficient, wholly irre- 
spective of any electrical agency, to impress upon the air 
the needful vibrations to reproduce speech. 

Edison then devised a transmitter, wherein the disc 
need not be metallic, but might be mica, and its vibra- 
tions were caused to operate upon a small block of carbon, 
which carbon was introduced in the circuit of a battery. 
It was thus found that the almost inappreciable variation 
in pressure due to the vibration of the disc was sufficient, 
for some not very well understood reason, to alter the 
conducting power of the carbon, and to cause varying 
currents to be transmitted along the line-wire to the Bell 
receiver at the opposite end. At the present day the 
universal transmitting instrument for commercial pur- 
poses is the carbon transmitter of Edison, or some modi- 
fication thereof. 

Professor Hughes’ microphone was next alluded to, and 
it was stated how, by its means, the most minute sounds 
were rendered audible, and how, from the delicacy of the 
instrument, it was applicable to many scientific purposes. 

Edison’s chalk receiver was subsequently explained. 
Prior to Edison’s time it had been known that the friction 
of certain surfaces varied with the electric current passing 
through them, notably under such circumstances, the 
friction of the human tissue. Among other appropriate 
substances prepared chalk was one, and it was shown 
how Edison availed himself of this. By attaching a stem 
to the centre of the disc, and pressing this stem by means 
of an adjustable pressure upon the periphery of a chalk 
cylinder, a current of electricity passed from the centre of 
the cylinder through the stem. Upon the cylinder being 
turned by hand the friction on the stem caused it to 
move the centre of the disc—its edge being fixed—to a 
definite position depending on the friction, and on the 
rigidity of the disc; but, on a variation in the current, 
the change produced thereby in the friction caused the 
stem either to be drawn in further or to yield to the 
elasticity of the disc, and to allow it to be moved back- 
wards. In this manner vibrations were set up in the 
disc, corresponding with the vibrations of the transmitter 
that had sent the varying electrical currents. As in the 
case of this receiver the power was derived, not from the 
electricity, but from the hand of the operator turning 
the chalk cylinder, very considerable loudness was ob- 
tained, so that the utterances of the receiver were audible 
in a large room. 

Mr. Shelford Bidwell having been good enough to lend 
a photophone, that beautiful invention of Professor Gra- 
ham Bell was explained. Mr. Bidwell showed how, by 
speaking to a disc, the front i a mirror, on which a 
powerful light was directed, that light could be reflected 
on to a selenium cell, and as the disc vibrated under the 
influence of the voice the light playing on the selenium 
cell varied. Selenium was a material the conductivity of 
which changed with the amount of light upon it. It was 
therefore possible in this manner to cause a Bell receiver 
to speak, and reproduce the speech which had been 
uttered to the mirror disc. It wes pointed out that, in 
this manner, there was no need of a wire connexion 
between the transmitter and the receiver, the passage of 
a beam of light being all that was required. 

Reference was then made to the various purposes to 
which the telephone might be put, and to the exchange 
system and the necessary apparatus for receiving the 
calls and making the connexions between the different 
subscribers to the exchange. Amongst special uses, a 
very interesting one was shown—that of the application 
of telephony to the diver’s helmet Thanks to the 
kindness of the captain of H.M.S. Vernon and of Mr. 
Gorman, a helmet with the whole of the apparatus was 
exhibited. It was shown how the application of the 
telephone in no way introduced any complication, as the 
single wire needed was in the middle of the old call-rope, 
the return being made by the water itself. Thus, if the 
telephone went —- the diver was left without 
additional apparatus of any kind to encumber him, and 
yet with all the resources that he would have had in the 
absence of the telephone. 

It was stated that the development of the telephone 
had been far more rapid in America than in England. 
As aninstance it was mentioned, that in the city of 
Washington, with a population of about 120,000 white 
persons, as many as 800 telephones were used. Then, a 
return, circulated that very day by the United Telephone 





Company, was read, showing that on the 28th of February, 
in the year 1881, there were, independent of private lines, 
845 subscribers to the London exchange; that on the 
same day in 1882 the number had increased to 1505—or 
an addition of 660; and on the 28th of February this 
year, the number was 2541, or an addition of 1036; and 
that contemporaneously with these increases, the use of 
the telephone by each subscriber had augmented, until it 
now reached more than 7} calls per day for each subscriber, 
which, at a cost of 201 a year, represented only two 
pence a call; or, bearing in mind that each call involved 
a return message, it only amounted to one penny for the 
message sent each way, 

The lecturer was fortunate in having the assistance of 
Mr. E. H. Johnson, who had been so much associated 
with Mr. Edison in carrying out many of his inventions, 
and who was kind enough to put into work both the 
phonograph and the chalk receiver. 


VENTILATION OF THE DISTRICT 
RAILWAY. 
To THE EpiTor OF ENGINEERING. 

Sir,—The writer of the article on the ventilation of 
the District Railway in the last number of your journal 
endeavours, in avery ingenious manner, to throw dust in 
the eyes of your readers by assuming that there is no 
other means of improving the present state of atmosphere 
of the tunnel, except by the unsightly blow-holes 
debouching into the streets and gardens. 

The other ways, such as improved forms of engines, 
fans, or dividing the tunnel into two by a partition down 
the centre, are doubtless more expensive, but that is no 
reason why the public should not insist on their adoption 
sooner than allow London to be still further disfigured 
by railway engineers’ monstrosities than it is at present. 
Railway companies always do things in the cheapest way 
for themselves, quite irrespective of any inconvenience 
they may cause to the outside public, and it is for this 
very reason that they should have some strong check 
put upon their proceedings. 

A parallel case is that of manufacturers who continued 
to pollute our rivers until laws were enacted to stop it, 
whereupon they discovered that the refuse that they 
were throwing away might actually be utilised and made 
valuable commercially, 

It is only necessary to have all the obnoxious blow- 
holes stopped up again, and the company’s engineer will 
soon find out some equally efficient way of disposing of 
the foulair; but as long as they remain open, of course 
nothing will be done. 








I remain, yours truly, 
AnTI-HumBvc. 

[The opponents of the District Railway were utterly 
unable to prove the practicability of the expedients named 
by our correspondent, either to the Committee of the 
ion of Commons or tothe arbitrator. Nothing is more 
easy than to make vague suggestions, such as put forward 
by “‘ Anti-Humbug”; the reduction of such schemes to 
practice is a very different matter. At the same time we 
are willing that both sides of the question should be 
thoroughly discussed, and if our correspondent has any 
factsand figures to set forth in proof of his assertions, we 
will find room for them.—Eb. E.] 





To THE Eprtor oF ENGINEERING. 

Srr,—Your article of last week stated very fairly the 
case of the ventilating openings in public roadways from 
the railway point of view; may I supplement it by a few 
words from the public point of view ? 

I may premise that the London public have delegated 
the duty of watching over their complicated interests to 
four bodies, namely, the Corporation of London, the 
Metropolitan Board of Works, the Parish Vestries, and 
Her Majesty’s Commissioners of Works and Public 
Buildings. It may be considered by some a significant 
fact that the whole of those bodies unite for once in 
opposing the construction of the ventilating openings, as 
being prejudicial to the general interests of the public. 
However, the chairman of the District Railway main- 
tains that true philanthropy points to another conclusion, 
but the public, remembering that such things as the 
block system, interlocking signals, continuous brakes, and 
other sure preventatives of mangling and maiming, re- 
quired a good deal of forcing by the Board of Trade before 
railway directors would swallow them, view with some 
suspicion philanthropic arguments proceeding from so 
tainted a source. 

However, in the present instance the case is simple 
enough. The passengers by the District Railway say to 
the directors: Don’t add insult to injury by pretending 
to be solicitous about our sufferings, when you know very 
well that since the railway was handed over to your 
charge by the engineers who constructed it, you have 
closed up the breathing holes which they had left, and 
you have sold the sites for building purposes. It would 
be laughable, if it were not melancholy, to reflect that on 
what is agreed to be the worst part of the line, namely, 
that between St. James’s Park and Westminster stations 
inclusive, the District directors have, since the line was 
opened, sold more than 100,000 square feet of vacant land, 
available for the construction of ventilating openings, 
and have actually sold and allowed to be closed about 
3000 square feet of originally constructed ventilating 
openings! In lieu of the Lye a thus sold and closed, 
Captain Galton has awarded the Company about 800 
square feet in the public thoroughfares near the West- 
minster Palace Hotel, Westminster Abbey, and the 
Houses of Parliament. No blame attaches to the arbi- 
trator, who minimised the injury which the Act of Parlia- 
ment authorised the Company to inflict. Parliament, as 





represented by the First Commissioner of Works of the 


present Government, and the First Lord of the Admiralty 
of the date Government, says that the question of the 
openings was never brought before its notice in the House, 
but merely in the Committee-room, where, as every one 
knows, it would depend upon the caprice of four country 
gentlemen, chosen specially because they had no interest 
in the metropolis, to say whether the public roads should 
be given up to the Company or not. No doubt these 
country gentlemen did not understand the point, or their 
decision would have been different. If the case had been 
that of a country line, and it had been proposed to close 
the ventilating shaft of some tunnel in order to sell the 
field in which it was placed, and to substitute another 
ventilating shaft in the centre of the adjoining turnpike 
road, a howl of indignation would have been raised. Let 
the directors buy back some of the land ‘they have sold. 
They think they have exhibited much smartness, but, 
after all, it is not of a very high order, as “ squatters” on 
commons have for ages past similarly attempted to 
acquire land for nothing. 

As regards nuisance from the increased number of 
openings, it is true beyond question, as you say, that 
only the same amount of foul air will have to be disposed 
of, whether there are two or a dozen openings. Equally 
true is it that the same amount of tobacco smoke would 
be emitted by one man in each compartment of a train as 
by the same number of men confined to one or two com- 
partments, but it does not necessarily follow that the 
nuisance would be the same, nor to my mind is it clear 
that a fresh stench every hundred yards along a public 
road is the same thing as a stench every half-mile on 
somebody’s private property, 

I am, Sir, 
Yours obediently, 
Westminster. S. T. Vincent. 

[We willingly insert our correspondent’s letter, but we 
by no means admit the accuracy of his statements. We 
shall have more to say on the whole subject when it has 
been further discussed.—Ep. E.] 








8.8. “FULDA.” 
To THE EpitTor oF ENGINEERING. 

S1r,—The writer of ‘‘ Notes from the North” makes 
some explanation of the apparent discrepancy in his 
report of the speed-trial of this vessel. We have now that 
the Fulda ran 106.66 knots in 5 hours and 59 minutes, 
but I do not yet understand how this is made “‘ upwards 
of 243 statute miles per hour,” although it is backed up by 
an unchallenged statement in four daily papers. I trust 
for the future your correspondent will not depend on the 
daily press for accuracy in these matters. I challenged 
recently some evident inaccuracies in Shipbuilding 
Notes in our leading daily, but the corrections were not 
inserted ; but I think that in your journal engineers can 
expect greater accuracy, and in this they are not generally 
disappointed. 

Although ‘‘ Messrs. Elder may possibly think the mat- 
ter is not of such importance,” records of the speed of 
vessels ought to be published with great care, as very 
often owners have recourse to them in contracting for 
new vessels. 

I am, Sir, yours truly, 
Glasgow, March 20, 1883. CLYDE ENGINEER. 








STEAM FIRE ENGINES IN SOUTH AFRICA. 
To THE EpiTorR OF ENGINEERING. 
Srr,—Your correspondent, Mr. France, in his ‘‘ Notes 
from South Africa,” mentions that the municipality of 
Cape Town have recently ordered a powerful steam fire 
engine, and. states that ‘“‘Durban may follow the 
example.” Permit us to mention that we have, within 
the last two months, supplied two powerful steam fire 
engines for Durban, one for the Natal Government Rail- 
ways, and the other for the Harbour Board. 
We are your obedient servants, 
MERRYWEATHER AND Sons, 
London, March 20, 1883. 


A GAS EXPLOSION IN A STEAM 
CYLINDER. 
To THE EpiTor or ENGINEERING. 

S1r,—I shouid be pleased if you or any of your readers 
could throw any light upon a very curious incident 
which took place on board one of the steamers of the 
Wilson Line of this port, viz.: A workman was em- 

loyed doing some repairs to a low pressure piston and 
Gece to break one of the junk-ring studs, and 
of course had to drill the broken end out. After 
getting a hole through the stump of the stud and 
chipping the remaining part of the screw out, the man 
Ps a lamp to see if he had injured the thread in the 
hole, and immediately an explosion of gas occurred, the 
flame rushing with great violence from the hole, stunning 
the man, and slightly burning his face and singeing his 
eyelids. 

I should be obliged by your giving this matter a corner 
of your next issue. may add that there was not the 
least chance of any paratfine or other inflammable oil 
getting near the place where the explosion took place. 

Iam, Sir, yours faithfully, 
JOHN G. CAMERON, 

Superintendent Engineer, Wilson Line Steamers, 

Hull, March 15, 1883. 














Tue AMERICAN OUTPUT OF STEEL IN 1882.—The 14 Bes- 
semer works in the United States turned out last year 
1,514,687 tons of ingots, and rolled 1,191,383 tons of rails. 
This is an increase over 1881 of 10 per cent. of ingots and 





6 per cent. of rails, 
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MOVABLE WEIR ON THE RIVER RHONE AT LA MULATIERE, NEAR LYONS. 
“ (For Description, see Page 271). 
Fic. 1. 























-ircaentissininionscn ts 
AMT ————___ 





Fig.? Section ab 
eee ES aE 
—? 




















ty 


SN RASS 
SSS 


B vs 
















= 
1% 

























































































NRK 
. KR 
XM AAG 
\ RQ q_Qq“q SS 
NQMC. 
SG SM AWN 
KK. KG 


XG 



























a 















Marcu 23, 1883. ] 
AGENTS FOR “ ENGINEERING.” 
Beuaium: P. Bailly, 12, Rue du Parchemin, Brussels, 
Brrun: Messrs. A. Asher and Co., 5, Unter den Linden. 
Cautcutta: G.C. Hay and Co. 
Epinsura : John Menzies and Co., 12, Hanover-street. 
FRANCE: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 
Banque, Paris; M. Em. Terquem, 15, Boulevard St. Martin, Paris. 
Guascow: William Love. 
Lxeiwzie: Alphons Durr. 
F. A Brockaus. 
LiverPooL: Mrs. Taylor, Landing Stage. 
MANCHESTER : John Heywood, 143, Deansgate. 
Ostend: Kirkland and Cope. 
RorrerDAM : H. A. Kramers and Son. 
Unitep STaTEs: John Wiley’s Sons, 15, Astor Place, New York. 
Vienna: Lehmann and Wenzel, Kirntnerstrasse. 


r 


Advertisements intended for insertion in the current week’s 
issue must be delivered not later than 6 P.M. on Thursday. The 
charge for advertisements is three shillings for the first four lines 
or under, and eightpence for each additional Jine. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 

SUBSCRIPTIONS, HOME AND FOREIGN. 

The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 1/. 9s. 2d. per annum. 
If credit be taken, the charge is 2s. 6d. extra, the subscriptions 
veing payable in advance. There being two double numbers pub- 
lishec each year, the amount of the annual subscriptions should be 
reckoned as Fifty-four numbers, with postage accordingly. 

The publisher begs to state that since January 1, 1882, the ordi- 
nary copies of ENGINEERING sent abroad are printed on thin 
paper The illustrations being, however, so much less effective on 
thin paper, foreign subscribers are strongly recommended to order 
thick paper copies, which they can have by paying the difference 
in postage as indicated below. 


The rates for subscriptions to ENGINEERING from abroad are: | 


11. 16s. Od. to all the following countries, viz.: Africa, Austro- 
Hungary, Belgium, Brazil, Bulgaria, Canada (Do- 
minion of), Cyprus, Denmark, Egypt, France, 
Germany, Gibraltar, Greece, Italy, Luxemburg, 
Malta, Marquesas Islands, Netherlands, Newfound- 
land, Norway, Peru, Portugal (including Azores 


and Madeira), Roumania, Russia, Servia, Spain, | 


Sweden, Switzerland, Tahiti, Turkey, United States 
of America, Australia, and New Zealand. Thick 
paper copies, 2/. 0s. 6d. 

21. 0s. 6d. to India, Ceylon, the Straits Settlements, China, Japan, 





and the Hawaiian Islands. Thick paper copies, | 


2l. 7s. 3d. 

All accounts are payable to the publisher, Mr. CHARLEs 
Gieert, 35 and 36, Bedford-street. Cheques should be crossed 
“ Union Bank, Charing Cross Branch.” Post Office Orders to be 
made payable at 407, Strand, London, W.C. 

Foreign subscribers, especially when renewing their subscrip- 
tions, are particularly requested to advise the Publisher of the 
transmission of the Post Office Order, and the exact amount for 
which it is made payable. If this precaution is omitted, some 
difficulty is very likely to occur in obtaining the name of the 
sender. 

Office for Publication and Advertisements, Nos. 35 and 36, 
Bedford-street, Strand, W.C. 


TELEGRAPHIC AppREss—ENG. LONDON. 
TELEPHONE NumpEeR—3663, 


ENGINEERING is registered for transmission abroad. 


Reaping Cases.—Reading cases for containing twenty-six 
numbers of ENGINRERING may be had of the publisher or of any 
newsagent. Price 6s. each. 


NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that we have appointed the firm of John 
Wiley’s Sons, 15, Astor P.ace, New York, the sole agents for Enet- 
NEERING in the United States, and all subscriptions for the United 
States will in future be payable to them. They will also be pre- 
pared to receive advertisements for ENGINKERING, and will afford 
full information as to terms, &c., on application. 


The Publisher begs to state that he is able to supply one or two 
sets of ENGINEERING complete from the commencement. 


Tie Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION AND 
Inquiry Room established at the new offices of this Journal. In 
this room are kept for the beneysit of visitors, files of the principal 
English and foreiun technical journals, and the circulars and 
catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
from time to time in ENGINEERING will also be available for refer- 
ence. Manufacturers are invited to contribute their cataloques 
and circulars, which will be indexed and placed under the care of 
an attendant. 


NOTICE. 

The Proprietors of ‘‘ ENGINEERING” beg to state 
that Mr. H. G. Boorn Thompson, who until recently 
acted as an Advertising Canvasser for this journal, 
has no longer their authority to solicit new advertise- 
ments on their behalf, but that Mr. Howard Ellis is 
their sole authorised agent for the provinces. 

The Proprietors also beg to state that they have 
entirely withdrawn their support from the French 
periodical known as ‘ L’INGENIEUR,” with which 
they have now no connexion whatever. 


ENGINEERING. 


FRIDAY, MARCH 23, 1883. 


THE GOVERNMENT PATENT BILL. 

WE have before us a Bill prepared and brought 
in by Mr. Chamberlain, the Solicitor-General, and 
Mr. John Holms, to amend and consolidate the law 
relating to patents for inventions, trade marks, and 
registration of designs. 
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It is designed to amend and consolidate in a 
single measure the provisions of the numerous laws 
relating to patents, designs, and trade marks, and 
at the same time to simplify procedure, lessen its 
cost, and increase the protection afforded. 

The Bill is a crude one, and proposes very radical 
changes. To obtain provisional protection it is 
proposed the applicant shall fill in and execute a 
form of declaration bearing a 1/. stamp, also a form 
of provisional specification concluding with claims. 
No other documents will be required. The appli- 
sation is to be either left, or sent by post, to the 
Patent Office, which is to be under the charge of a 
new officer, to be called the Comptroller-General of 
Patents, Designs, and Trade Marks. He is to refer 
every application to an examiner, who is to ascertain 
and report whether («) the invention is subject 
matter for a patent ; and (b) the nature of the in- 
vention has been fairly described, and the applica- 
tion, specification, and drawings (if any) have been 
prepared in the prescribed manner. If the examiner 
reports that the invention is not subject matter for 
a patent, the comptroller may refuse the applica- 
tion. 

If the examiner reports that the nature of the 
invention is not fairly described, or that the ap- 
plication, specification, or drawings has not, or 
have not, been prepared in the prescribed manner, 
the comptroller may require that the application, 
specification, or drawings be amended before he 
proceeds with the application. Where the comp- 
| troller so refuses an application or requires an 
jamendment, the applicant may appeal from his 
| decision to the law officer. 
| The law officer is, if required, to hear the ap- 
plicant and the comptroller, and make an order 
determining whether and subject to what condi- 
ltions, if any, the application shall be accepted. 











| When an application has been accepted, the comp- | 
| troller is to give notice thereof to the applicant. 
|The applicant may leave a complete specification 
|with his application. If he does not, he may leave 
it at any subsequent time within nine months from 
the date of application. Unless a complete specifi- 
cation is left within that time the application is to 
be deemed to be abandoned. Where a complete 
specification is left after a provisional specification 
the comptroller is to refer both specifications to 
an examiner for the purpose of ascertaining whether 
the complete specification has been prepared in the 
prescribed manner, and whether the claims in 
the two specifications are substantially the same. 
If the examiner reports that the claims in 
the two specifications are not substantially the 
same, the comptroller may refuse to accept the 
complete specification ; but any such refusal is to 
be subject to appeal to the law officer. The law 
ofticer is, if required, to hear the applicant and 
comptroller, and may make an order determining 
whether, and subject to what conditions, if any, the 
complete specification shall be accepted. Unless a 
complete specification is accepted within twelve 
months from the date of application, then (save in 
the case of an appeal having been lodged against 
the refusal to accept) the application is at the ex- 
piration of those twelve months to become void. 
The complete specification is to bear a 3/. stamp. 
It is proposed that forms for declarations, pro- 
visional specifications, and complete specifications, 
shall be sold at post-oftices in the principal com- 
mercial centres of the kingdom. Thus, should this 
Bill become law, inventors will be able to avoid 
either personal attendance at the Patent Office, or 
the payment of agency fees. At least, such is the 
intention of the framers of the Bill. How sucha plan 
will work out in practice remains to be seen. It will 
be something new to see the British workman gointoa 
post-office and ask the young lady behind the counter 
for a patent form. Perhaps (should the Bill become 
law) some of these young ladies will become amateur 
patent agents prepared to advise the aspiring in- 
ventor how to fill up the forms. In any case, it 
will be interesting to watch the results at the 
Patent Office. The amount of work thrown upon 
the officials there will, probably, far exceed any- 
thing anticipated by the authors of the Bill; and it 
is to be expected that a very large number of utterly 
incomprehensible documents will find their way 
through the post to the fortunate gentleman who 
may find himself Comptroller-General of Patents, 
Designs, and Trade Marks. Even under the pre- 
sent law with respect to trade marks it has been 
found needful to somewhat cut down the ambitious 
programme with which the administration of affairs 











was at one time conducted. Information that could 


until recently be had by payment of a small fee, is 
now no longer vouchsafed. If we get a patent law 
based on the lines of the Bill now before us, we 
may probably expect to see at no very distant date, 
a serlous breakdown of the Patent Office machinery. 

The ease and facility for obtaining and filling in 
forms, and sending them through the post, will tend 
largely to the sacrifice not only of sums of money 
that inventors can ill afford, but also to the loss, so 
far as they are concerned, of inventions sometimes 
valuable ; for it would be absurd to suppose that the 
average inventor will be likely, in one case out of 
ten, to obtain a sustainable patent on documents 
prepared by himself, without the slightest knowledge 
of the requirements of the case. In this con- 
nexion it is to be noted that not only will a patent 
be open to question on every ground on which a 
patent might be questioned under the existing law, 
but also it is provided that a patent may be revoked 
on petition to the court, instead of by the cumber- 
some and practically disused proceeding known as 
scire facias, 

Another remarkably weak feature of the Bill is 
the provision for referring various matters to the 
law officers. It is notorious that even now, parties 
to cases of opposition, whether on application for 
letters patent, or on application for leave tu dis- 
claim, have frequently to wait an unconscionable 
time for a hearing. The day and hour appointed 
are usually extremely inconvenient. This is simply 
because the law officers are too much occupied with 
other work to attend to patent matters during 
ordinary business hours. 

Moreover, the law officer cannot always spare 
enough time to do justice to the matter before 
him. What then is likely to be the state of things 
under a Bill which proposes to give a four years 
patent for 4/., instead of a three years patent for 
251. ? Perhaps, roughly speaking, it may be assumed 
that about five or six times the present yearly 
number of patents will be applied for annually. 
In every case the law ofticer is, if required, to hear 
the applicant and the comptroller, where the latter 
has refused an application, or required an amend- 
ment, and the applicant has appealed. Also where 
an application for a patent is opposed, the case 
is to be heard by the law officer. Also he is to 
hear oppositions to applications for leave to dis- 
claim or amend specifications. Also, if the comp- 
troller refuses leave to amend in an unopposed 
case, the law officer must, if required, hear the 
person making the request and the comptroller, 
with a view to deciding what should be done. 
Viewing the amount of business likely to arise, we 
have no hesitation in saying that the Bill, as it 
stands is not workable. There is one point that 
will doubtless be objected to very strongly. This 
is the proposal to throw the application and speci- 
fication with drawings (if any) open to public 
inspection before the grant of the patent, thus 
facilitating fraudulent oppositions. Assuming the 
provisional specification were not required to be 
too detailed, it might not be objectionable to allow 
it to be seen on application by a person contempla- 
ting opposition. Even in such a case, however, it 
would probably be fair to provide that the person 
desiring to see the document should file a declaration 
setting forth the grounds on which he based his 
application to inspect. 

Under the Bill the period within which objections 
may be lodged is extended to two months. This, 
and the opening of the documents, are apparently 
copied from the German system. Persons who 
have had experience of the working of the German 
law are not likely to exhibit a very strong desire 
to see it imitated in this country. 

The Bill provides for a fourth year’s payment 
of 50/., and a seventh year’s payment of 100/., the 
term of the patent being fourteen years, as at 
present, with power to the Privy Council to ex- 
tend the term for another seven, or, in exceptional 
cases, even fourteen years. The use of the word 
‘* exceptional” is somewhat singular, for surely in 
no case other than an exceptional one would a 
patent be extended at all. As to the fees, it is 
well known we are in favour of moderate annual 
payments, as, besides other advantages, they clear 
the ground all the sooner in those cases where the 
patentee has practically abandoned the idea of pro- 
ceeding further with his invention. 

The Bill provides for the granting of compulsory 
licenses, by order of the Board of Trade. In fact, 
the Board of Trade is, apparently, to take the place 
of the present Commissioners of Patents, and the 
Comptroller-General of Patents, Designs, and 
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Trade Marks is toact under the superintendence and 
direction of that body. As a contemporary has 
lately remarked, the Board of Trade is already 
over-weighted with its numerous burdens. More- 
over, it has by no means acquired universal popu- 
larity or respect for its manner of conducting public 
business ; and we incline to think that any little 
popularity it may still possess is not likely to be 
enhanced by its administration of a law based upon 
the Bill before us. 

We cannot now fully consider that portion of the 
Bill which relates to patents, but we shall have 
more to say about it on an early occasion. 

We may state that the Bill proposes to discontinue 
the distinction between ornamental and useful 
designs, and to accept for registration any novel 
design in the proper sense of the word. Such 
‘‘useful” designs as embrace a mechanical action 
would be treated as subject-matter for a patent. 
Provisional registration is to be abolished. 

As respects trade marks, it is proposed to extend 
the present definition to include (a) fancy words 
not in common use, ()) brands, and (c) single letters, 
as old trade marks. Also power is taken to clear 
the list of applications for trade marks of those 
applications which have not been proceeded with 
during a reasonable period. 

Lastly, a notable feature of the Bill is, that power 
is taken to join the International Union for the 
reciprocal protection of patents, designs, and trade 
marks. It will be remembered by some of our 
readers that this International Union is an outcome 
of the Congress Propriété Industrielle held at Paris 
in 1878, and whose proceedings we somewhat fully 
noticed at the time. 


THE BOARD OF TRADE RULES FOR 
BOILERS. 

One of the most important features of the recent 
meetings of the Institution of Naval Architects was 
Mr. J. T. Milton’s paper on ‘‘ The Influence of the 
Board of Trade Rules for Boilers upon the Com- 
mercial Marine,” which we publish in extenso on 
page 269 of the present number. There is pro- 
bably no section of the duties of the department 
in which it has failed so conspicuously as in 
its attempts to regulate boiler construction, Some 
persons consider that Government interference 
of any kind in such matters is bad, and that 
if engineers had been left to themselves, marine 
engineering would have improved far beyond what 
it has. However this may be, and whatever may 
be thought of such interference in the abstract, 
it must certainly be condemned by all reasonable 
and intelligent persons when it is directed to such 
mistaken and pernicious ends as Mr. Milton has 
shown it to be in this particular instance. The 
Board of Trade ideas and practice with reference to 
passing boilers have long vexed the souls of engi- 
neers and shipowners, and formed an insuperable 
barrier to further development in the way of work- 
ing with higher steam pressures and the consequent 
economy in consumption of fuel this would bring. 
Seven years ago the strongest representations were 
made to the Board upon the subject by engineers 
whose scientific eminence and practical experience 
entitled them to a respectful and considerate hear- 
ing ; but they might as well have been made to the 
stone walls of the building in which they were 
received. The effect produced was nil. The policy 
adopted by the officials of the department was their 
usual one of perfect indifference. Mr. Chamberlain 
recently reproached a deputation of shipowners with 
not having advised and assisted him last year as much 
as he wished in connexion with a particular matter. 
He went on to say that he should appeal to them 
again, and in language which was half plaintive 
and half threatening, he exclaimed, ‘‘ Do not meet 
me with a non possumus.” This kind of answer, 
which the Board of Trade objects so much to re- 
ceiving, is its own stereotyped form of reply to all 
the reasonable applications of aggrieved shipowners, 
engineers, and manufacturers. It prevents a great 
deal of bother and annoyance; no reasons need be 
given for it; and it is generally successful. It is 
the natural resource of prejudice and incapacity. 
Every person who has had dealings with the Board 
of Trade knows that with reference to this im- 
portant subject of the rules for boilers, nothing 
can possibly be said that will disturb, for an instant, 
the complacency of the officials that are responsible 
for them. Whatever absurdities or anomalies may 
be proved in connexion with them, or whoever 
may take the matter up and approach the depart- 





ment respecting it, they will, to a certainty, be 
met with the invariable and unqualified non pos- 
sumus, 

What course should be taken in the circumstances 
by those interested in the continued development 
of our mercantile marine? The only available one 
is to press this matter upon the Board of Trade, 
and not only that, but to keep it continually 
before the Board till some attention is paid to it. 
Mr. Milton has provided a good text for the purpose. 
There are at the present time nearly 1000 sea- 
going vessels of an aggregate gross tonnage of nearly 
2,000,000 tons, and of nearly 300,000 registered 
nominal horse-power, holding passenger certificates, 
and which, therefore, come under the Board of Trade 
Rules. Out of the large number of new steam vessels 
registered in the United Kingdom in 1882, 38 per 
cent. of the tonnage, and 45 per cent. of the nominal 
horse-power, came under the Board of Trade Rules. 
These figures give an idea of the vast influence 
these rules have upon the mercantile marine of this 
country. The rules are most unscientifically framed, 
and bristle with anomalies and absurdities. It is 
difficult to imagine how they could emanate from 
a department containing persons with any preten- 
sions to mechanical knowledge or experience, still 
less from the authority which, under an Act of 
Parliament, presides over the works of, and dictates 
to, the most eminent marine engineers in this 
country. No provision is made for testing the 
materials, and no allowances are made for variations 
in their quality. The tensile strength of all iron 
used in the construction of boilers *‘ is to be taken 
as equal to 47,0001b. per square inch with the grain, 
and 40,000 1b. across the grain.” ‘* When cylindri- 
cal boilers are made of the best material, all rivet- 
holes drilled in place, and all seams fitted with 
double butt straps, each of at least five-eighths the 
thickness of the plate they cover, and all the 
seams at least double-rivetted, with rivet shaving 
an allowance of not more than 75 per cent. over 
single shear, and provided that the boilers have 
been open to inspection during the whole period of 
construction, thon 5 may be used as the factor of 
safety.” The boiler must be tested by hydraulic 
pressure to twice the working pressure. Then fol- 
lows a list of twenty-five additions which are to be 
made to the factor of safety when the above con- 
ditions are not complied with ; for instance, .4 is 
“*to be added when the iron is in any way doubtful, 
and the surveyor is not satisfied that it is of the 
best quality.” Three of the other conditions are to 
be increased still further ‘‘if the workmanship or 
material is very doubtful or very unsatisfactory.” 

There is a vagueness and indeterminateness about 
the mode of thus dealing with the question of 
strength of material which is particularly interest- 
ing. First, all iron is to be assumed as capable of 
bearing a certain strain, and then the surveyor’s 
judgment is to be allowed free play to increase the 
factor of safety if the material is ‘‘in any way 
doubtful,” and the surveyor ‘‘is not satisfied.” 
Nothing is said about taking steps for clearing 
away any reasonable doubt. The doubtful material 
may be put into the boiler, but the factor must be 
increased. Even “very doubtful” or ‘‘very un- 
satisfactory”? material or workmanship may be 
admitted by further increasing the factor. Mr. 
Milton points out that the strength of a boiler to 
resist an internal pressure depends to a very small 
extent upon the circumferential seams. The pres- 
sures on the ends are mostly borne by the stays, 
and there is very little strain upon the cir- 
cumferential seams, so that, as long as they are 
tight, no more is required of them. Yet there are 
no less than six provisions for adding to the factor 
of safety which depend upon the design of these 
joints, and some of them involve a possible reduc- 
tion of 12 per cent. in the working pressure. 

Lloyd’s Rules for boilers, which admit of much 
higher pressures being used than those of the Board of 
Trade, havenow been working safely for years. Theré 
are considerably over 3000 steamers which have 
been classed under Lloyd’s Rules, and it is the 
usual practice with all foreign nations to make the 
boilers lighter than these rules would allow. Mr. J. 
Wright, Engineer-in-Chief to the Admiralty, stated 
that for some time past the boilers for Her Majesty’s 
ships had been constructed to Lloyd’s Rules. We 
may add that the French Admiralty also work to 
Lloyd’s Rules. Mr. Milton said, after the discussion, 
that there are three large passenger steamers build- 
ing in Glasgow for a foreign flag, with steel boilers, 
which have been passed by Lloyd’s Registry for a 
pressure of 1401b, These were submitted to the Board 





of Trade, and it will only allow 107} lb. for the 
working pressure. These boilers are made of 
plates 14 in. in thickness, which is as heavy as it 
is desirable to go in view of the difficulty of insuring 
good workmanship with very thick plates. The 
Board of Trade Rules would require for a pressure 
of 140 1b. in these boilers, a thickness of 1 }$in., or 
practically 14 in. The importance of this difference 
upon the question of working with increased steam 
pressures is too obvious to need any comment. 

Dr. Siemens, after strongly condemning the 
Board of Trade Rules from an engineer’s point of 
view, gave his experience, as a shipowner, of the 
working of these rules. He said that several 
years ago he had to condemn and replace the 
boilers of his s.s. Faraday at a cost of 10,0001., 
on account of their having been constructed before 
the present rules were brought out, and because 
the Board of Trade insisted, in consequence, 
upon reducing the pressure so much. They 
were taken out of the vessel, sold to another tirm 
whose vessels did not require a Board of Trade 
certificate, and in which they were titted ; and they 
have been doing good work ever since. 

The Board of Trade rules were so generally and 
strongly condemned by men like Sir F. J. Bram- 
well, Mr. Cowper, ex-president of the Institution 
of Mechanical Engineers, Dr. Siemens, Mr. Wright, 
Engineer-in-Chief of the Admiralty, Mr. W., 
Parker, Chief Engineer Surveyor to Lloyd’s Re- 
gister, and others, that the President, Lord 
Ravensworth, said he felt sure the Board of Trade 
could not afford to neglect what had been said. In 
view of the immense divergence between their rules 
and those of Lloyd’s Register he considered that 
an attempt at reconciliation must be made. He 
suggested that a powerful deputation of the most 
eminent engineering members of the Institution 
should request an interview with the Board of 
Trade, and thought this would have a very good 
practical effect. 

We are not so sanguine as Lord Ravensworth 
about seeing any immediate result come out of a 
conference with the Board of Trade upon this 
matter. That the ultimate result will be a great 
change in the rules for boilers, in the direction re- 
quired, we are quite convinced, if engineers only 
determine to get it. If ever there was a good case 
to go to a Government department with this is one. 
There are not only the points already mentioned, 
viz., the looseness and indefiniteness with respect 
to quality of material ; the bungling and exaggerated 
notions about factors of safety, and their cumulative 
properties ; and the absence of appreciation of 
what are the real elements of the strength of 
a boiler, but there are two fallacies which under- 
lie the whole fabric upon which the rules are 
based. First of all, it was brought out in 
the discussion that a feature of the Board of 
Trade rules which presses very heavily upon boilers 
intended for high pressures is the manner in which 
the corrosive element is represented in the factor of 
safety. Corrosion goes on at the same gate in a 
thin plate as in a thick one. Consequently a 
boiler made of # in. plates will be affected as much 
by corrosion as one made of 1 in. plates. If the 
depth of corrosion is assumed to be 4 in. then the 
# in. plates would be reduced at the end of the life 
of the boiler by one-third, while the 1 in. plate 
would be reduced by one-eighth. Mr. Parker stated 
that the only difference that exists between the 
Board of Trade and Lloyd’s rules is that Lloyd’s 
give to the boiler at the beginning of its lifetime 
a higher pressure—that is a less factor of safety 
—so that at the end of its lifetime the thick boiler 
may have the same factor of safety as the thin one. 
This indicates a complete difference of fundamental 
ideas between the Board of Trade and Lloyd’s 
Registry, and one in which common sense and all 
theory and experience is on the side of the latter. 

There is the further fact, however, that the 
Board of Trade have an erroneous conception as to 
their position in this matter of passing boilers. All 
that a Board of Trade surveyor has to do is to 
pronounce a boiler fit for a twelvemonth’s work till 
the time comes round for renewal of the certificate. 
Lloyd’s Register, on the other hand, classes a new 
boiler for four years. The responsibility of the 
Board of Trade in passing a new boiler only lasts 
for one year. Yet their requirements are so 
greatly in excess of Lloyd’s as to be abso- 
lutely prohibitive of further improvements in 
the way of working with higher pressures. The 
reason of this is that they are thinking more of 
making a boiler as indestructible as possible than of 
































MakcH 23, 1883. ] 


ENGINEERING. 


277 





x 











doing their duty, which is limited to certifying 
that it is fit to stand a year’s work. The Board of 
Trade has no right to provide for the far future 
in its rules for boilers. It is bound to pass a new 
boiler if it will stand one year’s working, as 
much as if it were an old one. If a boiler is safe 
for a year it is entitled to contribute towards a 
yassenger certificate for a ship. A curious and 
anomalous feature of the Board of Trade procedure 
is that although the ultimate and most difficult and 
delicate duty of the Board of Trade surveyors is to 
decide upon when a boiler has become so defective 
and weak as to be unfit to remain ina ship, yet 
there is no rule to guide them in the matter. We 
wish the Institution of Naval Architects well in 
their attempt to make the Board of Trade hear the 
voice of reason, but we advise them that it must be 
pitched very high if it is to have a chance of being 
attended to. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 

As we intimated last week, the recent meetings 
of the Institution of Naval Architects showed that 
there was no falling off either in the number or 
quality of the papers submitted for discussion. 
We intend to publish in extenso these papers 
which are of general interest, and in the mean time 
a short account of most important ones, and of 
the discussions on them, may prove useful to many 
of our readers. 

The first paper read was by Captain G. H. Noel, 
R.N., ‘*On Certain Points of Importance in the 


Construction of Warships.” This communication was | 
| Captain Noel’s proposals would involve. 


of a type which is always received with great interest 
and attention by the Institution. It was a careful 
attempt by a practical naval officer to draw the 
attention of naval architects to several points 
which he, from the point of view of the com- 
mander of a ship, considers to be of vital im. 
portance. These points were four in number, 
viz., on the strength and height of the bow neces- 
sary for ramming ; on water-tight compartments ; 
on armoured conning towers; and on _ torpedo 
defence. The collision a few years ago between two 
German ironclads off Folkestone, showed how dan- 
gerous ramming might be, with a faulty coxstruc- 
tion of bow, even to the attacking vessel. The 
principal dangers to be guarded against are : 1. The 
bow may be actually forced in, owing to deficient 
structural strength. 2. It may become twisted and 
the stem broken off. 3. The bow if deficient in 


height, may allow the vessel if she lurches heavily | 


after ramming, to capsize, or if the upper works 
are deficient in rigidity, they may so interlock with 
the enemy’s ship as to cause both to sink together. 
Concerning water-tight compartments the author 
called particular attention to the dangers which 
may arise from the intercommunication between 
these. He urges that all openings into com- 
partments should as far as possible be from above, 
the bulkheads themselves being left intact. The 
impossibility of carrying out such an arrange-| 





against torpedoes. Captain Noel is of opinion that 
the introduction of this element of offence will 
eventually develop totally new tactics in naval war- 
fare, and that the large cumbersome ironclad will 
have to be accompanied into action by small sea-going 
vessels of great speed, of similar type to the 
Elswick cruisers. These should be of about 1200 
tons displacement, of a speed of about sixteen knots, 
and armed principally with torpedoes and machine 
shell-guns. Their duties would be to guard the iron- 
clads against surprises, and to ward off the attacks of 
torpedo boats. Captain Noel, in connexion with this 
part of the subject, also urges the importance of a 
proper system of defence by means of wire nets, and 
of increasing the strength of the bottom of the ship, 
even, if necessary, at the expense of the armour. 

In the discussion which followed, Sir Edward 
Reed, Mr. Samuda, Mr. Barnaby, and Mr. W. H. 
White took part. These speakers in the main 
agreed with Captain Noel’s views, but the Admiralty 
officers explained that so far as regards the necessity 
of using armoured conning towers, naval officers 
were by no means agreed amongst themselves. Mr. 
Samuda strongly expressed the view that in the 
naval combats of the future, the ram would not play 
the important part which is assigned to it by 
current opinion, and he quoted the late Admiral 
Tegethof in support of his views. Mr. Samuda’s 
description, however, of the efficacy of the ram, as 
used by Admiral Tegethof, rather had the effect of 
convincing all his hearers that the ram would in- 
fallibly be used whenever possible as the most 
terrible of all the weapons of offence at the disposal 
of sailors. Attention was called by Mr. White to 
the largely increased weights which the adoption of 
In regard 
to the question of the strength of bottom, Mr. 
Barnaby quoted the cases of two of Her Majesty’s 
ships, the Iris and the Iron Duke, which had both 
been badly aground, the latter, in fact, twice, but 
which nevertheless, thanks to their second bottoms, 
remained water-tight and were enabled to reach 
port in safety. The author of the paper in his 
reply insisted upon the importance of his views on 
conning towers, not so much for the sake of the 
safety of the captain, who could, if injured, be 
replaced, but because of the necessity of keeping 
all the communications with the fighting parts of 
the ship and the engine-room intact. 

The second paper was by Mr. James Dunn, of 
the Admiralty, on the subject of ‘‘ Bulkheads.” 
Mr. Dunn isthe Admiralty ofticer who is charged 
with the inspection of those merchant steamers 
which are put on the Admiralty list of vessels avail- 
able for service as cruisers and transports in the 
event of war. His knowledge, therefore, of the 
condition of the mercantile marine is probably un- 
rivalled. In his paper the author deals principally 
with the three following points : 

1. Is the subdivision of a merchant ship by 
water-tight bulkheads practicable, and consistent 
with commercial requirements ? 





2. Can these bulkheads be made sufficiently 
strong to withstand the pressure of water under all 


ment in citadel ships, whose only protection fore | circumstances ? 


and aft consists of an armoured deck which must 
at all hazards be kept intact, he considers as 
one of the principal defects of this type of vessel. 
He contrasts with this arrangement the facilities 
which exist for intercommunication from above, in 
the case of belted ironclads, such, for instance, as 
those which are now being built for the French Navy. 
Captain Noel devotes particular attention to the sub- 
ject of the conning tower. A ship without an efficient 
conning tower he compares to a man without an 
efficient headpiece. He advocates the use of a 
platform, or bridge, right across the ship surrounded 
with bullet-proof parapets four feet in height. Out 
of the middle of this platform should rise to the 
height of 5} ft. a strongly-armoured conning tower, 
provided with armoured wings, for the protection 
of the officers when they find it inconvenient to con 
the ship from the inside of the turret. The conning 
tower should also be continued below the level ot 
the bridge, and below even the side armour of the 
ship, so that the communication with the body of 
the ship may never be imperilled. There is no 
doubt but that the searching fire which can now-a- 
days be brought to bear from machine guns will 
compel naval constructors to devote more atten- 
tion than they have hitherto done to the pro- 





3. Are bulkheads of any value in securing floating 
powers for the ship in the event of damage from 
collision or other causes ? 

When discussing the practicabilty of subdividing 
merchant steamers, the author briefly gave the 
history of the Board of Trade and of Lloyd’s Rules 
on this subject, and brought forward statistics as to 
the manner in which subdivision has been carried 
hitherto, which it must be allowed reveal a truly 
startling condition of things. When the Admiralty 
officers first turned their attention to the subject in 
the year 1875, they found that of the whole mercan- 
tile marine of Great Britain there were not thirty 
ocean-going ships in existence which would float if 
any one of the compartments between the collision 
and stuffing-box bulkheads were laid open to the 
sea. The Admiralty commenced by laying it down 
as a rule that no ship should be considered suitable 
for the service of the State unless her bulkheads 
were so arranged, that if any compartment were laid 
open to the sea in smooth water, the loss of buoy- 
ancy thus occasioned should not endanger the safety 
of the ship. 

It is satisfactory to learn that of the vessels which 
have been built since the above-mentioned date, 
some 270 fulfil the Admiralty requirements, and 


tection of the ofticers who are responsible for| many are ‘‘ now building which embody the all-im- 


the manceuvring of the ship. 
connected with naval warfare gives rise to more 
anxious conjecture than the defence of a man-of-war 


| 





Possibly no subject | portant and additional advantage that they will be 


able to dispense with the buoyancy of any two 
compartments, and still retain sufficient floating 








power.” The present condition of things is given 
by the following figures: There are 300 properly 
divided ships, andno less than 4000 vessels of 100 
tons and upwards, which would sink if any compart- 
ment were laid open to the sea. It is also satisfactory 
tolearn that Lloyd’s Rules on the subject of the 
number and extent of the bulkheads are constantly 
increasing in stringency, and from this fact and the 
circumstance that so many owners are fulfilling 
and even going beyond Admiralty requirements, we 
may safely draw the inference that bulkheads are 
practicable, and do not interfere with the necessities 
as regards stowage, &c., of the mercantile marine. 
Mr. Dunn next gave his hearers much important 
information as to the best method of strengthening 
and stiffening bulkheads of various dimensions, so 
as to insure their being able under all circum- 
stances to resist the strains to which they may be 
subjected, and then proceeded to show how in 
many cases bulkheads, when badly designed and 
carried out, are not only useles but even dangerous 
He adduced the cases of several steamers provided 
with a large number of such partitions, which are 
not carried high enough above the deck, which is 
awash. The result is that if a leak occurs in any 
compartment near either end of the ship, so that 
the entering water cannot be kept down by the 
pumps, and the compartment fills, the trim of the 
vessel is dangerously disturbed, and the tops of 
some of the bulkheads are brought below the level 
of the water, which consequently gains access to 
the next compartment, and thus the vessel 
is lost; whereas had there been no bulkheads 
the water would have distributed itself evenly along 
the whole vessel, the trim would not have been 
disturbed, and the vessel would at least have been 
kept much longer afloat. That this question is 
assuming great importance must be admitted when 
we remember that during the last two years fifty 
steamers have been sunk through collisions alone. 
Mr. Dunn concluded his paper with a few statistics 
of losses of ships, which go far to prove the im- 
mense advantage which shipowners would gain by 
complying with the Admiralty requirements. Thus 
during the six years ending December, 1882, there 
were on the average 157 vessels qualified for the 
Admiralty list, and 3483 not so qualified. The 
average annual loss of vessels in the first category 
was 1 in 86, and in the second category 1 in 25. 
The importance of these figures is augmented when 
we are informed that only one of the Admiralty 
vessels has been lost by collision during the whole 
period of six years, though many have been in 
collision and escaped foundering on account of the 
safety afforded by their bulkheads. On the other 
hand the average number of losses through collision 
in the unqualified fleet, reaches the high figure of 35. 
The risk of loss through collision of qualified as 
against unqualified ships is as 1 to 100. 

In the discussion which followed, Mr. Samuda 
called attention to the action of Lloyd’s in the 
matter of bulkheads, and insisted that society 
and the Government should take care that more 
bulkheads should be put into ships, especially those 
that carried passengers. Mr. Martell vigorously 
endeavoured to defend Lloyd’s, and, indeed, the 
paper showed that whatever they may have left 
undone in the past, they are now paying consider- 
able attention to this matter. It seems rather a pity, 
in view of the statistics above quoted, and in view 
also’of the recent action of his own society, that Mr. 
Martell should have appeared to minimise the value 
of water-tight compartments by adducing the case of 
iron sailing vessels, which are notoriously deficient 
in bulkheads, and on which, nevertheless, the rate 
of insurance is extremely low. Were there a strict 
analogy between the two cases we should not find 
Mr. Martell and his committee insisting in the year 
1881 that ships of 280 ft. lengths and upwards, 
should be fitted with a divisional bulkhead in the 
forehold extending to the main deck, in addition to 
the four usual bulkheads ; orin the month of June, 
1882, requiring this divisional bulkhead to be 
carried to the upper deck, and a corresponding par- 
tition to be fitted in the after-hold in all ships 
330 ft. and upwards. Mr. Barnaby, who followed, 
dwelt at some length upon the important facts 
revealed by the statistics in possession of the 
Admiralty, and mentioned that Messrs. Harland 
and Woolf were, of their own initiative, building 
ocean steamers with as many as twelve compart- 
ments. Some of the north-east coast builders 
pointed out that close subdivision would greatly 
interfere with the stowage of such goods as long 
girders and rails, but Mr. Biles showed that in the 
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providing for the stowage of 40 ft. rails with- | 
out interfering with the efficient subdivision. | 
Mr. Maginnis, of Liverpool, showed that bulk- 
heads sometimes had to resist strains other 
than those due to the pressure of water, and quoted 
the case of a grain-laden steamer which bumped 
on a rock, and sprang a leak in one of the compart- 
ments. The grain swelled in consequence of the 
wet, and crushed in the screw-shaft tunnel, and 
sprang a bulkhead, thus admitting the water to 
another compartment where the same result ensued, 
but the damage was prevented from spreading by 
the engine-room bulkhead springing sufticiently to 
relieve the pressure. Mr. John gave the satisfac- 
tory assurance that if owners would only sanction 
a more minute subdivision, builders would have no | 
difficulty in carrying out their wishes without | 
sacrificing any convenience, and welcomed the paper 
as being likely to contribute to the information and | 
education of owners. 

The third and last paper on the first day of the 
meeting was by Mr. Thornycroft, ‘‘On the Efti- 
ciency of Guide Blade Propellers.” This paper 
was an account of some experiments made with 
propellers of various sorts, some of which were 
of relatively small diameter and fitted with 
‘blades and guides much like those proposed | 
by the Hon. Richard Parsons, but having also | 
another feature which is important to insure | 
success. This consists of a large boss, which 
gradually contracts the area of the stream flow- 
ing through the propeller, and is followed 
by a body which gradually allows the accellerated | 
stream to unite.” There were three types of pro- | 
pellers tried, viz., 1, common screws with uniform | 
pitch ; 2, screws with the blades thrown back, and | 
the radial centre line of the blade convex on the | 
driving face ; and 3, guide blade propellers as above | 
described. The efticiency of type No. 1 turned out | 
to be the lowest, but it does not clearly appear 
from the experiments which type gave the best 
efficiency, for they none of them differed very 
much. In the case of propellers which may } 
be run at a high turning velocity, those fitted | 
with guide blades and bosses gave the best | 
results. The author also reports the result of | 
some experiments on the torpedo boat, Lightning, 
when fitted first with a propeller of type No. 2, 
having a diameter of 5 ft. 10 in. ; and second, with | 
a guide-blade propeller having a diameter of only 
3 ft. The co-efficient obtained with the small pro- 
peller was very good, when run at speeds of 17.7 and 
19.02 knots. The improvement in the power of 
steaming was very marked. The fact that a high 
speed can be obtained economically with a propeller 
of such relatively small diameter is most important. 
Mr. Thornycroft also gave an account of a shallow- 
draught steamer for the Congo, which was provided 
with two guide-blade propellers having the very | 
small diameters of only 16 in. each, with which he 
succeeded in obtaining the speed of 10.5 knots. 
The performance when only one screw was at work 
was relatively better, a speed of 8.8 knots having 
been attained. Mr. Thornycroft concluded his paper 
by expressing the belief that there are two kinds of | 
vessels in which guide-blade propellers might be used | 
with advantage, viz., sea-going vessels which often | 
run in ballast, and which, in their light trim, do | 
not properly immerse a common propeller, and 
vessels for the navigation of shallow waters. In| 
this latter case these propellers appear to have aj 
considerable advantage over paddles when speed is | 








| 





required, for the weight of the machinery may be | 
reduced in consequence of the greater number of 
revolutions which can be employed, while the light | 
draught is not sacrificed, and the extreme width of | 
the vessel reduced, in consequence of the absence | 
of paddles. 

In another place we have criticised Mr. Milton’s | 
valuable paper on the ‘Influence of the Board | 
of Trade Rules upon Boilers of the Commercial | 
Marine,” and we must postpone until next week 
our review of the remaining papers read and 
discussed. 


| 
| 


| 





THE TELEPHONE. 

THE Compagnie Internationale des Réseaux Tele- 
phoniques has published a statement of the progress 
already made by the telephone exchange system in 
all parts of the world. From this it appears that 
the number of subscribers is in Europe, 30,066 ; in 
Asia, 420; in Africa, 240, in America, 47,185 ; 


( 
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the countries separately the list is headed by the 
United States with 43,929 subscribers ; and then 
follow Great Britain with 7287 ; Italy, 5507 ; France, 
4437 ; Germany, 3613; Canada, 3256; Belgium, 
1911; Sweden, 1554; Russia, 1351, and Hol- 
land, 1340. No other country exceeds 1000 sub- 


scribers, while Spain concludes the catalogue with | 


none. 
Tue Eye anp THE Exectrric Licut. 

There is no doubt that staring at a powerful electric 
light is deleterious to the eyes. Most electric light 
engineers employ spectacles of blue or neutral- 
tinted glass to examine the are by. The cause of 
the damage done to the sight is generally attributed 
to the intense brilliancy of the light dazzling the 
optic ; but recent experiments by M. Chardonnet, 
brought before the French Academy of Sciences, 
show that the excess of ultra-violet rays may have 
something to do with it. He finds that the erys- 
talline lens of the eye absorbs the ultra-violet rays 


majority of cases there would be no difficulty in|and in Oceania, 897, or in all, 78,808. Taking | Woolwich Arsenal, who is perhaps our greatest 


scientific authority on the chemistry and the physical 
and mechanical properties of explosives, was in Glas- 
| ae the week before last giving a discourse on his 
favourite subject—‘t The Recent Development of 
Explosive Agents”—under the auspices of the Glas- 
gow Science Lectures Association. He had much 
to say that was intensely interesting in reference to 
gunpowder, more especially the progress made in 
connexion with it during the past quarter of a 
century ; but the peculiar interest of his remarks 
seemed to centre around nitro-glycerine and the 
nitro-glycerine preparations, including _ blasting 
gelatine and dynamite. There was, he said, per- 
|haps nothing more remarkable in the history of 
jindustrial progress than the wonderfully rapid 
strides which had been made in the manufacture of 
dynamite. In 1867 it was not manufactured in this 
country to any appreciable extent, and in all only 
11 tons were made elsewhere. In 1868 the produe- 
| tion had risen to 78 tons; in 1872 to 1850 tons ; 





of light, and that persons who have had it removed | while in 1874 the last-mentioned quantity was 


in operations for cataract can see the ultra-violet | trebled. 


Four years later the manufacture had 


rays. As the electric are is rich in ultra-violet rays | reached 6140 tons, and last year the pre duction had 


M. Chardonnet thinks that they may fatigue the 
eye abnormally. The light of an incandescence 
lamp, such as that of Edison, gives out, on the 
contrary, little or no ultra-violet rays, and M. 
Chardonnet therefore believes it better suited to 
the eyesight. Nevertheless, the incandescence 
lamp requires to be hidden from the eye by semi- 
transparent or clouded screens, for the intense 


brilliance of the carbon filaments cannot be looked | 
at without impairing the eyesight, for a time at | 


least. 
PHOTOGRAPHING Sound WAVEs. 
Professor Boltzman, the well-known German 


chemist, has devised a method of photographing | 
A small thin platinum | 


sound vibrations directly. 
plate was fixed perpendicularly to the centre of a 
thin iron tympan like that of a telephone. Another 


| platinum plate was fixed near the first so as to form 
|a fine slit between them, and the slit was brought 


into the focus of a collecting lens upon which sun- 
light fell. 
to a selenium cell which, with two telephones was 
joined up in cireuit with twelve Leclanché cells. 


| Single sounds spoken to the tympan could be heard 
| in the telephones. 


When the rays after traversing 


| amounted to 11,000 tons. Those figures did not in- 
| clude the material produced on the Continent. The 
|manufacture of blasting gelatine was developing, 
| and Professor Abel had no doubt that ere long it 
; would be found to usurp the place of its elder 
| brother dynamite, as it seemed in every respect to 
| be the most perfect explosive with which chemists 
| Were acquainted. 
THe WHITWORTH SCHOLARSHIPS. 

From a pamphlet entitled ‘‘The Whitworth 
Scholarships and How to Obtain Them,” published 
| by Crosby Lockwood and Co., it appears that the 
nature of these grants has suffered considerable 
change during the last two or three years, and it is 
|to be doubted whether Sir Joseph Whitworth’s 
intention ‘“‘not to reward past merit, but to aid 
and encourage further study” is as well attained as 

under the earlier regulations. Instead of candi- 
dates procuring, as formerly, as the fruit of an ex- 
amination in which handicraft skill and theoretical 


After traversing the slit the rays went | knowledge were equally valuable in obtaining marks, 


|3 certain means of subsistence for three years, 
during which time they could wander from one 
*ngineering establishment to another, or from col- 
ege to workshop, and workshop to office, without 


| 
il 


the slit (which varied in width with the vibrations) | any great regard to the salary they might obtain, 


were rendered parallel and concentrated by a lens 
on the selenium cell, the apparatus could be em- 
ployed as a photophone. Intense sunlight concen- 
trated on the platinum plate by means of a solar 
microscope, and an image of the shadow of the 
platinum plate thrown upon a glass plate prepared 
with Vogel’s emulsion, gave a photograph of the 
sound vibrations, when the prepared plate was 
rapidly moved in a direction perpendicular to the 
line of light. For the vowel sounds the curves are 
simple, for the consonants, complex, those for /, m, 
n, r, pand k, resembling those formed by Kénig 
for r by his tone flames. 
Pupsiic Works In CaNnaDa. 

The expenditure of the Canadian Public Works 
Department in 1882 was 1,884,964 dols., of which 
1,366,076 dols. was for construction, 307,881 dols. 
for repairs, and 211,066 dols. for staff and main- 
tenance. The principal items of expenditure were 
for the Dirchester Penitentiary, 65,626 dols. ; the 
St. John Post Office, 31,366 dols. ; Hamilton Post 
Mfice, 38,147 dols.; public buildings, Ottawa, 
227,561 dols. ; Rideau Hall, 30,255 dols. ; Geolo- 
gical Museum, Ottawa, 15,852 dols. The sums 
expended upon the improvement of harbours and 


rivers, with the exception of the St. Lawrence, 


were not so large, as, considering their number and 
importance, might be expected. For deepening 
the St. Lawrence between Quebec and Montreal, 
194,000 dols. were expended. The amount ex- 
pended in dredging for the whole dominion was 
3,877 dols., divided among the provinces as 
follows: Maritime provinces, 45,743 dols. ; Quebec, 
18,515 dols. ; Ontario, 11,278 dols. ; and British 
Columbia, 8342 dols. For slides and booms the 
expenditure for the whole Dominion was 90,750 
dols., and for telegraphs, 111,260 dols. The 
amount paid by the department for property pur- 
chased was 64,438 dols., of which 38,908 was paid 
to D. McInnes for the site of the Hamilton Post 


Office, and the sum received for property sold was 
1025 dols. 


Tue DyNaAmITE TRADE. 


Professor Abel, chemist to the War Department, 


they now compete for money prizes, varying from 
1001. to 200/._ Once a prize is gained the student 
cannot again enter the examination. Hence it will 
happen, we fear, that young men will regard the 
money as a reward for their exertions, and will 
treat it as earnings, to be spent or saved as they 
| please, and not as a trust to be conscientiously 
jadministered for their professional education. 
Although each candidate must have been at least 
three years engaged in handicraft pursuits, and 
| must be prepared to attempt ‘‘ to make two Whit- 
worth screw bolts, 1 in. in diameter and 4 in. to 6 in. 
long, with hexagon heads and nuts, alike within 
one-thousandth of an inch,” it does not appear that 
any examination in workmanship has been made 
during the last two years, and consequently it has 
only been theoretical knowledge that has decided 
the competition. The year following the receipt of 
the money has to be spent in some pursuit in which 
knowledge of engineering can be gained, but the 
regulations as to this point are elastic, and little 
ditticulty will be found in satisfying the officials of 
the Science and Art Department in this respect. 
We know that under the early system of awarding 
the scholarships it was suspected that some candi- 
dates contrived, in spite of having to send in six 
half-yearly reports, to apply the money to personal 
rather than to educational ends, but we doubt whe- 
ther the new method will do anything towards de- 
feating this unworthy practice. The fact that many 
of the early Whitworth Scholars now occupy pro- 
minent positions in the scientific world, is proof 
that Sir Joseph’s liberality has borne fruit in the 
way that he intended. 


THE OXIDATION OF IRON AND STEEL. 

For more than a year past M. Gruner has been 
occupied in studying the oxidation of soft iron and 
steel by rust and sea-water, particularly in regard 
to the use of these materials for rails, bridges, and 
vessels. His results have been communicated to 
the French Academy of Sciences, by M. Fremy. In 
order to prove in the first place whether acidulated 
water, as is commonly believed, does act on iron 





and steel like moist air and sea-water, he took 
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28 plates of polished steel, cast more or less hard 
and more or less pure. Each had a square deci- 
metre of surface. These plates were suspended 
by their four corners at a distance of 15 millimetres 
from each other and plunged together in water 
containing 5 per cent. of concentrated sulphuric 
acid, or sea-water. They could also be exposed to 
the moist air of a terrace open to all winds. The 
first experiments were made last winter at St. 
Montant, near Beavoir, others in autumn at 
Parts, and a great number during the past summer 
were made at Villerville, on the coast of Normandy. 
It was found that in moist air two steels lost on an 
average three to four grammes per plate, the two 
faces being equally corroded. Chromated steel 
oxidised more and tungstenated steels less than 
simple carburetted steels. Pigs, even manganese 
pigs, oxidised less than steels and soft irons, and 
among them, specular white pig (spiegel) with 20 
per cent. of manganese, less than grey pigs. The loss 
was about half of that suffered by steels. Sea-water 
attacked the iron by dissolving it like the acidu- 
lated water, but in a different manner. At the end 
of « short time chloride of iron was detected, 


Unlike hunid air, sea-water attacked the pigs more | it may confidently be expected that a new vessel will | ton. 


strongly than the steels, and the spiegel very ener- 
getically. Thus, at the end of nine days, the 
steels had lost from one to two grammes per plate, 
according to their nature, whilst white manganese 
pig had lost seven grammes; the black pig of St. 
Montant, for Bessemer steel, 3.50 grammes, and the 
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breadth of beam, and it is understood that she will be 
the most powerful steamer that has yet been built on 
the Clyde, her engines being designed to indicate about 
13,500 horse-power. It may therefore be confidently 
expected that she will even excel in speed her sister ship 
the Alaska. There will soon be commenced in the same 
yard (Messrs. Elder and Co.’s) two more steamers for 
the North German Lloyd’s, sister ships to the Werra 
and Fulda, lately supplied to that company for their 
Bremen and New York trade, but still larger and more 
powerful. ‘They are to be vessels of 5200 tons each, 
and fitted with engines of upwards of 6000 horse- 
power. Messrs. D. and W. Henderson and Co., 
Meadowside Shipyard, Partick, who are filled with a 
variety of orders, have in hand two very large steamers 
for the Anchor Line of Glasgow, vessels of 5000 tons, for 
the Atlantic trade. There was some talk of the Inman 
Company placing an order on the Clyde for a very 
large steamer to take the place which was intended 
for the somewhat ill-fated City of Rome, and tenders 


leading Clyde shipbuilding firms ; but it is understood 
that the company have concluded to take a vessel of 
some 5000 tons or thereby which Messrs. Charles 
| Connell and Co., Whiteinch, have on the stocks to the 
| order of the owners of the Dominion Line. Of course, 





| at once be started for the Dominion Line as originally 
| intended. Messrs. Robert Napier and Sons, like all 
the other leading firms, are very full of orders, for, in 
addition to the three swift cruisers which they have in 
hand for the British Admiralty and which they are 
now fitting out, they are said to have in hand no 
fewer 


were for a time anxiously looked for by some of the 


than five steamers of about 4000 tons each. | 


| Inglis have no fewer than eleven vessels in hand, of 
| which eight are on the stocks or still to lay down, 
| three of them being steamers of considerable size, for 
| the British Indian Steam Navigation Company. 
| Amongst the things talked of, if not actually settled 
| by this time, we may mention the following: A new 
| Allan Liner, to be named the Numidian, of somewhat 
|larger dimensions than those of the Parisian, which 
was built for Messrs. A. and J. Allan by Messrs. 
R. Napier and Sons; a new Anchor Liner, eyual to, 
| if not larger, than the Furnessia of the same fleet; a 
'new State Line steamer, of steel, and of about 5000 
|tons and 6000 horse-power ; an extensive addition to 
| the Harrison Line, and a new steamer for the Nether- 
| lands-American Steamship Company to assist in de- 
| veloping their new service between Leith and New 
| York dé Amsterdam. 
| Besides the steamers, sailing vessels, yachts, &c., in 
hand, there is a very large amount of dredging plant 
| in course of construction. 
The following have recently been mentioned as the 
| current tonnage prices asked by builders: First-class 
jiron screw steamers, 29/. 5s. per ton ; second-class, 
| 24/. 18s. 6d. ; cargo-carrying screw steamers, 22/. 6s. ; 
first-class sailing vessels, 16/. 18s. 6d. ; second-class, 
| 14/. 12s. ; third-class, 12/. 18s. 6d. to 13/. 1s. 6d. per 
Of course we may contidently assume that the 
cost of some of the magnificent steamers now in pro- 
| gress will be considerably more than 30/. per ton, pro- 
| bably nearer 40/. than 30/. 
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The Bulletin des Adjudications (Paris and Brussels, 


shosphated pig for pipes, five grammes. Tempered | 
] I s ] g 
steels are less strongly attacked than annealed | 
steel ; soft steels less than manganese or chromated | 


Three of them are for a new Mexican company, and| March 15) mentions that the Italian Government 
the other two are for an Italian company. Messrs. | intends to establish 112 miles of new railway, the cost 
Aitken and Mansel have in course of construction | 


steels, and tungstenated less than ordinary steels 
having the same amount of carbon. It follows that 


manganese steel plates should be avoided in build- | 
ing the hullof ships; and, as is well known to ship- | 


builders, the corrosion is greatest along the water 
line than either above or below it. Acidulated 
water, like sea-water, attacks chrome steel more 
than pure steel, and tungsten steel rather less. 
Though the action of acidulated water is very 


similar to the action of seawater on chrome man- | 


ganese and tungsten steels, it is very different from 
the action of humid air. 


CLYDE SHIPBUILDING TRADE. 


JupGixe by the amount of work actually in hand, | 


as also by the recent inquiries and contracts closed, 
the present year bids very fair to rank quite equal to 
the last, as regards the total amount of new work 
turned out when the time shall again have arrived 
for making our annual summary. Should the year 
1883 be equally prosperous with that of 1882, it will 
be a most gratifying circumstance to many thousands 
of hard-working people, and not less gratifying to 


those who have their capital and their reputation em- | 


barked in the business of building and equipping ships 
for service at sea. At the beginning of the present 
year there were at least 135 new vessels in course of 
construction, and the number has since increased rather 
than diminished, notwithstanding the fact that there 
have been two months’ launches. It may be worth 


another steamer of 4500 tons—the Tartar—for the 
Union Steamship Company of Southampton, for the 
Cape mail and passenger service. A new ‘ Glen” 
liner for the China tea trade is in progress in the ship- 
yard of the London and Glasgow Shipbuilding and 
| Engineering Company. She is a vessel of some 4000 
tons. In the same company’s yard there are in hand 
two new ‘‘ Hall” Line steamers of 3000 tons each, for 
Messrs. Alexander and Radeliff. While speaking of 
| steamers of such sizes as those just indicated, we ought 
not to cmit to mention that Messrs. Elder and Co. 
have recently contracted to build three steamers of 
4500 tons each for a new company carrying on trade 
with New Zealand. The same firm are also building 
or about to commence to build a channel steamer of 


Steamship Company’s line between Queenborough and 
| Flushing; and for the British and African Steam 

Navigation Company of Glasgow and Liverpool they 
| have in hand another steel steamer of 1800 tons, to be 
jcalled the Calabar. Messrs. William Denny and 
| Brothers, of Dumbarton, within the first three or four 
w.eks of the present year booked orders for something 


like 24,000 tons of new shipping, an amount which is | 
| at least 2000 tons in excess of the shipping which they | 


j launched during the whole of last year. That firm 
; will undoubtedly have a busy year’s work, but of 
course the new or extended shipbuilding yard will be 
available for it. The other firms in Dumbarton are 
likewise well filled up with new work. For example, 
| Messrs. A. M‘Millan and Sons have lately concluded 
a contract for a couple of large steamers for Messrs. 
Fraissinet and Co., of Marseilles, in addition to a 


1600 tons and great steaming power for the Zeeland | 


of which is estimated at 988,236/. 
} oe 
| The Pioneer (Calcutta, February 9) mentions that 
| Mr. Sydney Thomas, who went out to India to treat 
| with the Supreme Government for the purchase of the 
| Bengal Iron Works, is waiting in Calcutta, the negotia- 
tions being delayed by objections raised by the 
Secretary of State for India. 


| 


| 


| La Métallurgie (Paris, March 7) quotes from the 
| Courrier dela Vienne the information that the Govern- 
|ment Arms Factory at Chatelherault has dismissed 

150 workmen, and is about to make still larger reduc- 
, tions in its staff. This announcement has produced 


| great depression in the neighbourhood. 


| The Railway Age (Chicago) says that enterprises 
;how under way indicate that at least 1000 miles of 
|new track will be laid during 1883 in Dakota and 
| Western Minnesota alone. Anything like a similar 
| rate of construction throughout the West would increase 
| the total mileage for the year over the remarkable 
| record of 1882. 

The Nautical Gazette (New York, February 
| credits the Americans with the biggest score for deep- 
| sea sounding that has yet been made. It is responsible 
| for the statement that the United States coast survey 
| steamer Blake has a record of 4561 fathoms taken 
| 100 miles north-west of St. Thomas. According to the 
| reporter, this is 700 fathoms more than has yet been 
made. 
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while to devote a few remarks to the subject in ques- | ; 
tion by way of briefly indicating the character of the | number of other important contracts which they have | The following statistics of the bridge and telegraph 
vessels that will give employment to the Clyde handi- jin hand. Messrs. Burrell and Son, also of Dumbarton, | engineers attached to the armies of the various Euro- 
craftsinen during the remainder of this year. are exceedingly busy upon several vessels, which are | pean powers are given by the Deutsche Heeres-Zeitung : 
In many cases the vessels now in hand, or whose | mostly of the smaller order ; and the same remark is Germany, 40,341 men, including Landwehr, with 
hulls are soon to be laid down, are of the very first| generally true of their neighbours, Messrs. Henry | 12,000 ft. of bridge material and small bridges ; Italy, 
rank as to dimensions and steaming power, combined | Murray and Co. Almost all the Port-Glasgow firms | 13,310 men, and 8000 ft. of bridge spans : European 
with completeness and magnificence of their fittings, | ave in the same condition. Messrs. Blackwood and | Russia, 25,958 men, 8000 ft. of bridge spans and 530 
accommodation, and equipment. Including the Ha-| Gordon, Messrs. Robert Duncan and Co., Messrs, | miles of telegraph line ; France, 38,783 men, 11,800 ft. 
warden Castle, and the Norham Castle, which have} Russell and Co., and Messrs. D. J. Dunlop and Co.,| of bridge spans and 715 miles of telegraph line; 
both been launched this year from the Fairfield Ship- | being especially busy ; while several of the vessels now | Austria, 25,688 men, $400 ft. of bridge spans and 715 
building Yard (Messrs. John Elder and Co.’s), for | in course of construction at the ‘ Port”—both steamers | miles of telegraph line. 
Messrs. Donald Currie and Co,’s ‘‘ Castle” Packets |and sailing ships—are of considerable size. All the = 
Line mail and passenger service, there are no fewer | three old-established shipbuilding firms at Greenock—| The American Railroad Journal (New York, Fe- 
than five steamers in hand for the same owners, ; Messrs. Scott and Co., Steele and Co., and Caird and | bruary 24) contains an extract from the report pre- 
of a total of something like 18,000 tons. For the | Co.—likewise have an abundance of work in hand to | sented to the shareholders of the Allen Paper Car- 
Clan Line of steamers, owned by Messrs. Cayzer, | keep them very busy during most of the present year, | Wheel Company at their annual meeting, held on 
Irvine, and Co., of Glasgow, there are in progress | if not even up to its very close. One leading item | February 14. In this it is stated that the total number 
four very fine steel steamships, of a total of about, of that work is two new P. and O. Line steamers of | of wheels made during the three years of the com- 
16,800 tons, two of them heing built by Messrs. Napier, | 5000 tons each. pany’s existence is about 30,000. They have carried 
Shanks, and Bell, and the other two by Messrs. Scott | Returning to some of the firms further up the river | out improvements in plant which will enable them 
and Co., of Greenock. It is now about a dozen years! we should remark that besides the work already | henceforth to turn out this quantity annually, as is 
since the National Line received any additions direct} spoken of, Messrs. James and George Thomson | necessitated by their rapidly increasing business. The 
from the Clyde, and the additions which were then got | have in progress two steamers for the ‘‘ Direct” | company has not yet heard of a single instance in 
were, if we mistake not, the Italy and the John Elder, | Line between the Clyde and the West Indies, and two | which loss of life to a passenger or employé, or any 
both built at the famous Fairfield Yard ; the owners, | cthers for a new line projected for opening a regular | serious injury to the rolling stock or track, was caused 
however, are now back on the Clyde for a very much | service between the Clyde and Mexico. Since the | by the breaking of a paper wheel, or of an axle used in 
larger steamer than either of those two, one of 5500) beginning of this year a contract has been closed | connexion with such. 
tons, which is in course of construction by Messrs. | by Mr. David Rowan, engineer, Glasgow, to supply | . or 
James and George Thomson, Clydebank. So far as we | three steamers for the Canadian lakes, two of them to} La Touille (Paris, February 18) extracts from the 
are aware, the largest vessel now in progress on the | be delivered in six months, and the other in eight | Mémoires de la Société de s Ing nieurs Civils, the follow- 
Clyde is the new Guion Line steamer Oregon for the | months. Messrs. Aitken and Mansel have two of | ing information respecting the coal industry in Austria. 
Liverpool and New York passenger service. She is a| them in hand, and Messrs. Charles Connell and Co. | This industry has largely developed during the past 
vessel of 7300 tons, measuring 530 ft. long by 54 ft.) are busy with the remaining one. Messrs. A. and J, , tem years, especially as regards liguites, aul can be 
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still further developed by the greater extension of the 
railway system. The production of Bohemia alone has 
risen from 1,300,000 tons in 1869, to more than four 
million tons at the present day. The total product 
of the Austrian lignites has risen in ten years from 
3 to 9 million tons. The neighbouring provinces of 
Russian Poland are large consumers, as they employ 
lignite in their numerous beetroot factories. Bohemia 
is the country which produces the largest quantity and 
best quality of coal, its output equalling half that of 
the entire empire. Silesia produces 30 per cent., and 
the rest comes from Moravia, Galicia, Styria, &c. 
The largest coal mines are found in Silesia, where the 
Archduke Albert is a large coalowner, and devotes 
much attention to the trade. The total number of 
workmen employed in working mineral fuel of both 
kinds has risen, in the last ten years, from 30,000 to 
40,000; and the production of each individual has 
increased 20 per cent. Austria imports no lignite, 
and exports no coal. The importations of coal are 
from the neighbouring German States, and from Eng- 
land, by way of the Adriatic ports. These latter are 
yearly decreasing in quantity. 


The American Manufacturer (Pittsburgh, February 
23) reports an interview with General Grant on the 
subject of the Nicaragua Ship Canal Bill now before 
Congress, in which the General made the following 
statements as to the benefits to be expected from the 
construction of the canal. Shipments from the United 
States Pacific coast during the business year that ended 
June 30, 1882, which would have passed through the 
canal had it existed, amounted to 1,750,000 tons, 
enough at moderate tolls to have paid all working ex- 
penses and Government rate of interest upon the cost 
of the work. Sailing vessels between San Francisco 
and European ports, now averaging 140 days out vid 
Cape Horn, would save 80 days, with 24s. 6d. per ton 
to shippers of wheat, not to mention the saving in 
wear and tear to the vessels by avoiding the passage 
round the Cape. Return tonnage to the Pacific coast 
is estimated at 1,000,000 tons, and the trade of Central 
American, Mexico, Japan, China, and the islands of 
the Pacific would probably add 5,000,000 tons more. 
The Panama Canal would not be a dangerous rival, in 
consequence of the saving of distance by the Nicaragua 
route. The canal proper, as now projected, would be 
53 miles long, and its annual working expenses are 
calculated at 135,975/. The present Bill is'a simple 
Act of Incorporation, except that it retains the original 
stipulations for political control; but it commits the 
Government to nothing. 

The Chicago Journal of Commerce (February 21) 
states that the Chicago and Milwaukee Railroad pro- 
poses to test paper pulp rails as a substitute for steel. 
It is said that the cost per mile is one-third less than 
that of steel, and that the material is almost inde- 
structible. There is no expansion or contraction from 
heat or cold, and there are no loose or open joints. 
Being much lighter than iron or steel, the rails can be 
made longer, and the connexions firmer; and one of 
the railway officials stated that much heavier trains 
could be hauled over such rails, the adhesion of the 
driving-wheels of the engine being greater than to 
steel. An engine can consequently do more work 
without a corresponding increase in the cost of fuel, 
while the smoothness of the rail is expected to diminish 
the wear and tear of rolling-stock. The material 
used is entirely pressed paper pulp, so solid that the 
sharpest axe will make no impression on the rails, nor 
will the action of the atmosphere produce any effect 
. on them. Carriage wheels of the same material have 
been thoroughly tested by the St. Paul Company, and 
have given complete satisfaction. 

The same paper believes that in British North 
America, and the north-west of the United States, 
there are unexplored coal-beds of vast extent. One 
portion of the district, partially examined, lies be- 
tween the 111th meridian west and the Rocky Moun- 
tains, and is bounded on the south by the international 
boundary line, and on the north by the 51st parallel 
of north latitude. The different kinds of coal vary 
from lignites to materials containing a very small 
percentage of water, which form a very strong coke, 
and yield abundance of highly luminous _hydro- 
carbons, thus precisely resembling the ordinary bitu- 
minous coals. Many of the seams are thin, several 
being less than 1 ft. thick ; some reach a thickness of 
from 3 ft. to 4 ft., but 18 in. is a more common depth. 
How far the coal deposits extend it is yet too soon to 
estimate ; but from east to west they are found in 
places 200 miles apart, and from north to south they 
are over 250 miles apart. 








NOTES FROM THE UNITED STATES. 
PutILapELpuia, March 2nd. 
At present writing the Conference Committee of 
Congress is in session endeavouring to come to an 
agreement on the metal schedule, which is the bone 
of contention between both branches. A considerable 
element in Congress is afraid to turn and go back to 





the people without giving them a satisfactory tariff 
law, but the Protectionists of the New England and 
Middle States will be satisfied without action in order 
that the present duties may be enjoyed a year longer 
at least. The Protectionists believe that delay is 
advantageous to them because of the steady diversi- 
fication of industries throughout the south and west, 
and a consequent leaning to protective duties. 

The general iron situation is unchanged, but a large 
number of buyers are awaiting the adjournment of 
Congress in order to place contracts for the next ninety 
days. Consumers are very bare of stocks, and are 
anxious to cover present and prospective requirements 
at the low rates now ruling. English iron, Middles- 
brough, has sold at 19 dols., but small lots are quoted 
at 20 dols. to 20.50 dols. Scotch iron is moving freely 
at 22 dols. to 27 dols., according to size of order, and 
is favoured with an improving inquiry. Founders 
have been deferring purchases for several weeks and 
are now obliged to come into the market. Nothing is 
being done in Bessemer pig, and quotations are 
22.50 dols. to 23 dols. for No. 2, and 20.50 dols. to 22 dols. 
for grey forge. Furnace companies look for a sharp 
revival next week. By the scarcity of stocks in hands 
of consumers it would appear that their hopes would 
be realised. A number of furnaces have gone out of 
blast during the past thirty days,fand this will tend to 
the advantage of the rest. Aniron importing firm of this 
city failed for a small amount. An Ohio iron company 
failed yesterday, and it is rumoured that two or three 
others are on the ragged edge. Orders for 8000 tons 
of steel rails were placed this week at 39 dols. to 
40 dols. Inquiries are in hand for between 20,000 and 
30,000 tons of forge and foundry iron. Merchant 
bar is selling at 2.00, for common and 2.15 to 
2.30 for refined. The Amalgamated Association is 
preparing scales to be submitted to employers for the 
coming labour year, beginning June Ist, and it is 
announced that the rates heretofore prevailing will be 
continued, The probabilities point toa fairly active 
year in all branches. The inquiries for railroad iron 
have been very light for several weeks, and with a 
continuance of present duties a large amount of 
business will be done. Construction iron, and plate and 
tank iron, are under improving inquiry, and _ specifica- 
tions are in for some 2000 or 3000 tons, which manu- 
facturers expect to secure in a few days. Great hopes 
are entertained for an improving demand, and a week 
or ten days will show what there is in it. A good 
many buyers are prepared to place orders at once lest 
an upward tendency may be developed, although the 
general sentiment of the trade is that the productive 
capacity is sufficiently large to prevent any such pos- 
sibility. English tees are selling at 25 dols. to 25.50 
dols. ina small way, and double-heads have been offered 
at 27 dols. for shipment. Foreign scrap is selling at 
26 dols. to 26.50 dols. ex-ship. 

PHILADELPHIA, March 9th. 

Business in iron and steel has improved this week, 
and manufacturing interests are elated over the ad- 
journment of Congress and the prompt revival which 
is manifesting itself in all directions. No attempt 
will be made to improve prices, but business will be 
accepted freely at current rates. Manufacturers and 
furnace men have run very bare of orders, and they 
are anxious to secure business for the spring and 
summer. Buyers, on the other hand, are very short of 
stocks, but are not as anxious to place orders as was 
anticipated. Prices will be maintained at present 
limits. No. 1 foundry is selling a little more freely at 
24.50 dols. to 25.50 dols. Standard brands are in 
better request. Ordinary brands are neglected. No. 2 
is selling at 22.50 dols. to 23.50 dols. Mill irons have 
been moving in | to 500 ton lots at 20.50 dols. to 21.50 
dols. Bessemer iron is very dull at 22 dols. to 22.50 dols. 
Scotch iron is moving slowly in small lots at 21.50 dols. 
for Eglinton ; Glengarnock, 22 dols. to 22.50 dols. ; 
Coltness, 24.50 dols. to 25 dols.; Gartsherrie and 
Langloan, 25 dols. English iron is fluctuating between 
20 dols. and 21 dols. for small lots. Old rails are quoted 
at 25 dols., spot or to arrive. Double-heads 27 dols. 
Scrap iron for cargo 26 dols. Steel rails 39 dols. to 
40dols. Inquiries have been received in this market 
for about 40,000 tons. Orders will be placed in a few 
days at about 39 dols., although concessions are re- 
garded as probable. Agents for southern companies 
are making inquiries through importers for foreign 
rails, and it is probable that a few blocks will o 
placed abroad. Merchant iron is more active than 
last week, although the demand is not sufficient to 
maintain the present capacity. Quotations are from 
2.00 cents for ordinary, to 24 dois. for refined. Nails 
are less active at 3.15 dols. to 3.30 dols. In view of 
the increasing outputand uncertain future demand, crop 
ends are selling at 21.50 dols. to 22.50 dols. Strue- 
tural iron is 24 for angles, 34 for tees, 34 for 
beams and channels. Large orders can be placed 
at concessions. Tank iron is 2}, shell’ 34. A 
few furnaces have been banked up owing to the diffi- 
culty of getting cost out of product. The iron trade 
will iy itself to the changed conditions with 
caution, but there will not be a very active demand 
for perhaps two or three weeks until consumers are 


assured that the lower duties will not lead to heavy 
importations. As soon as this fact can be demonstrated, 
business will assume larger proportions. A reduction 
of wages is being considered in some quarters, but in 
view of the well-organised condition of the ironworkers, 
it is not regarded favourably. No one section desires 
to fight the battle for others as was the case last year 
in Pittsburgh. The restriction which results from 
strikes benefits those who continue at the expense of 
those who are idle. The Amalgamated Association will 
hold meetings in a few days throughout the United 
States for the purpose of preparing a scale of wages to 
be submitted to their aa during May, when the 
rates of wages for the coming year will be determined, 
and if satistactory there will be no strikes. 


FOG SIGNALLING.* 
By J. McFartane Gray, Member of Council. 

Tue probability of collisions between steamers navi- 
gating a given area of water increases in the duplicate 
ratio of the number of the steamers. That is to stay, 
with ten times the number of steamers there would be 
one hundred times the number of collisions between 
the steamers, other conditions being equal. 

The number of steamers is rapidly increasing, and the 
a keep on telling us of the increasing frequency 
of collisions, and the crying need there is of some inter- 
national code of signals by which a vessel in a fog could 
communicate to vessels in its proximity, more accurately 
than is now done, the direction in which it is moving. 

I have not any complete system of fog signalling to lay 
before you, but I know that there are many now engaged 
upon this problem, and I have some remarks to make on 
details, which I think of importance, to be attended to in 
any such system ; and by bringing these before this meet- 
ing a discussion may be provoked, bringing out other 
important points and an expression of opinion as to the 
propriety of further international legislation. 

There are several signalling machines before the 
ublic giving the blasts for the signals automatically. 
Vhen the blasts are to be given by a steam whistle, it is 

practicable to make a simple arrangement to accomplish 
this, as in Barker’s machine, at a moderate cost. If a 
simple code be adopted, it might be practicable to operate 
the whistle by hand, and, there being no extra expense 
incurred, the objection of expense would be got over. 
After a code has been internationally sanctioned, there 
would, no doubt, soon be simple mechanical arrangements 
introduced for signalling automatically, but the question 
of adopting these or working the whistle by hand might 
be left to the owner’s discretion. 

In the system of fog signals at present in operation, 
the signals consist of one, two, or three blasts. A code 
in which each signal would consist of four blasts would 
not interfere with the present system, and it would, there- 
fore, be practicable to add such a code of course signals to 
the present system, leaving it optional either to signal the 
course or not, 

In any case, it would be well to have every signal in a 
course code to consist of always the same number of blasts, 
so that there would be certainty as to whether the whole 
signal had been heard. A three-blast code is sufficient to 
divide the compass card into eight arcs, a four-blast code 
would divide it into sixteen arcs. 

If the signals consist of the same number of blasts or 
notes, there must be at least two kinds of blasts, say, 
short and long, or high pitch and low pitch, or continuous 
and intermittent, that is a clear note anda trill. All 
these variations have been exhibited by different in- 
ventors. A very suitable high and low pitch whistle for 
steamers was exhibited at the late Exhibition of Marine 
Engineering by Messrs. Smith and Sons, Nottingham. 

he ‘following code of four blast signals can be taught in 
a few minutes to any one who can box the compass. It 
has only to be understood, it is not necessary or even 
advisable to commit it to memory. I will describe the 
signals as for a clear note and a trill, which I will call U 
andR. Forclear and trill, may be substituted short and 
long, or high pitch and low pitch ; the sounds U and R 
being the same as the words ‘‘ you” and “‘are,” the signals 
are easily spoken with these mames for the blasts. 

Any eighth part of a given line can be indicated by the 
word left or right, three times ; thus, left right left would 
mean of the /eft half take the right half, and of that again 
take the (eft half. That would be the third eighth part 
from the left. Inthe same way, right left left would be 
the fifth, and right right left the seventh, from the left. 
If, now, we had two such lines, we could indicate any of 
the sixteen parts by prefixing one word to tell which of 
the two lines the part is in. For the two straight iines 
we may substitute two curves, say the two semicircles of 
the compass card, and for right and left we have east and 
west ; to distinguish which of the two semicircles the part 
is in we have to say north or south. We may now put 
in R and U for these. The first blast would always be 
read to mean north or south, and all the other blasts will 
be read east, or else west. As there is an R in north and 
a U in south, say R fornorth and U for south. East is 
on the right of amap, say R for east; and as there isa U 
(or rather two) in west say U for west. 

Let the signal given be RUUR. The first blast R 
denotes the northern semicircle. The second blast U 
denotes the quadrant forming the western half of that 
semicircle. The third blast U denotes the four points 
forming the western half of that quadrant. The fourth 
blast R defines the two points forming the eastern half of 
the preceding four points, or the N W_b W two points, 
The RUU R has evidently been read north west west 
east. When the principle of successively halving an 











_* Read at the twenty-fourth session of the Institute of 
Naval Architects 














Marcu 23, 1883. ] 


ENGINEERING. 





281 





already indicated are and taking that half which is denoted 
by the blast is once comprehended, the mind itself pro- 
vides a compass circle diagram, which it divides, as indi- 
cated, at each blast, with the mind’s eye fixed upon only 


the part indicated, without naming the parts. The 
compass circle having been divided into sixteen parts, 
through the cardinal points, the middle of each division 
is a course with ‘‘ by” in it on the compass card. 


CopE. 
RUUU WbN }URRR_ EbS 
RUUR NWbW |URRU SEbE 
RURU NWbN |URUR SEbS 
RURR NbW |\URUU Sb E 
RRUU NbE i\UURR SbW 
RRUR NEbN 'UURU SWbS 
RRRU NEbE UUUR SW bW 
RRRR EbN UUUU WbS 


There are optional signals of one, two, or three short 
blasts now in use, whereby a steamship under way is per- 
mitted to indicate to any other ship which she has in 
sight, that she is taking a certain course authorised or 
required by the regulations. The only sound signal 
authorised for a steamer in a fog, when not having another 
vessel in sight, is a prolonged ast of the steam whistle 
at intervals of not more than two minutes. There is there- 
fore really nothing in the regulations now to forbid or pre- 
vent the use of such a code as that I have described, but as 
it would lead to great confusion if different companies arbi- 
trarily adopted different codes, an international sanction 
ought first to be obtained for some code—the one I have 
described, or a better one. 

There would be great difficulty in getting an inter- 
national law compelling course signals, but there would be 
little difficulty in obtaining a sanction that certain signals 
when used would have a certain meaning. The same 
clause as‘is now appended to Article 19 could be applied 
tu the code adopted. ‘‘ The use of these signals is optional ; 
but if they are used, the course of the ship must be in 
accordance with the signal made.” The use of course 
signals need not be contined to fog; it would at other 
times often be an assistance to navigation to exchange an 
intimation of courses between meeting steamers. 

In addition to course signals there are other intimations 
which it would often be desirable to communicate by 
blasts of the steam whistle. If twenty-eight standard 
messages be a sufficient number for such signals of danger 
or urgency, they could be conveyed by a double signal 
from a thoes haat code, always a pair of different sig- 
nals, and signifying the same, independently of which 
is given first. The repetition of the two signals could 
not then create doubt, whichever is given first or last. 

Although the course code of four blasts does not really 
clash with the present one, viz., one, two, and three blasts 
now prescribed as fog signals to intimate how a vessel has 
the wind, I do not recommend its adoption by sailing ves- 
sels, but those in charge of sailing vessels would havealso 
to understand the code if it were adopted in steamers. 
Although steamers by law have to keep clear of sailing 
vessels, there is no p Here sailing vessels would be kept 
more out of the way of steamers if the course of the steam 
vessel were always clearly intimated to those in charge of 
the sailing vessel. 

To facilitate the putting together of the two courses, 
I have constructed a dial carrying two model hulls. One 
of these, in the centre of the dial, always pointing ahead, 
represents the vessel A, on board of which it is. The 
other, carried at the circumference of the dial, repre- 
sents the other vessel B. The dial is a dumb compass, 
and it is kept always set for the course A ison. When 
a eourse signal is received a handle is turned to that 
course, the plate carrying the other model is then turned 
in the direction in which the sound is heard, and the two 
hulls then constitute a collision diagram of the case to 
be dealt with. 

This mechanical contrivance is probably unnecessary, 
but it would, no doubt, be a help to the navigator who 
has rapidly to translate the received signals from a com- 
pass course to a direction in relation to his own vessel 
often under exciting conditions. 

I do not read thisas a Board of Trade officer, and what 
T have said has no weight whatever as indicating what 
might or might not be approved officially. 








HYDRAULIC MACHINE TOOLS. 

At the meeting of the Institution of Civil Engineers, 
held on the 6th of March, Mr. Brunlees, President, in the 
chair, the first paper read was ‘‘ On the Productive Power 
and Efficiency of Machine Tools, and of other Labour- 
Saving Appliances, worked by Hydraulic Pressure,” by 
Mr. Ralph Hart Tweddell, M. Inst. C.E. 

The author stated that some years ago he had occasion 
to design a machine, which was required to exert a great 
pressure in a confined space at a considerable distance 
from any shafting. The machine had to be portable, and 
to be capable of 4 ing a large amount of work efficiently 
without the intervention of skilled labour. Such con- 
ditions were of common occurrence, and in this instance 
dl were successfully fulfilled by the employment of 
hydraulic pressure. The paper was an amplification of 
the subject of the application of this power to actuating 
machine tvols, and other labour-saving appliances in engi- 
neering works, and was divided under three heads, 
namely, the introduction and development of hydraulic 
pressure machine tools; the productive power and effi- 
ciency of machine tools generally, and the modes of in- 
creasing them ; and the increased productive power and 
efficiency obtainable by the employment of hydraulic 
pressure for working machine tools and other labour- 
saving appliances. Reference was made to the unpub- 
lished experience existing on these questions. 

Undgr the first head an illustration was afforded by a 
small portable hydraulic apparatus for fixing the ends of 














boiler tubes in tube-plates, the pressure of water employed 
varying from 1 ton to 14 ton per square inch. Owing to 
the introduction of high steam pressure, the scantlings 
of marine boilers had to be considerably increased, but 
the mechanical rivetting machines formerly in use were 
mostly inadequate to make steam-tight joints. In 1865 
the author designed a hydraulic rivetting plant to over- 
come the difficulty. It consisted of pumps, an accumu- 
lator, and a rivetting machine, and in operation was seven 
times more economical than handwork; moreover, its 
surplus power was available for hydraulic presses for 
“setting,” or joggling, angle and T-irons. In action it 
was found that the material was much less strained, and 
that the wear and tear of the moulds and dies was 
greatly reduced, besides which the machines were mov- 
able. Previous attempts to perform similar work by 
portable machines driven by steam had not been very 
successful. This, it was believed, was the first hydraulic 
pressure rivetting machine which could readily be applied 
at different points and over considerable areas, and at 
the same time maintain an uninterrupted connexion 
with the accumulator pressure in the mains. The system 
had been extended to machinery of sufficient gap to span 
the deepest girders, the same hydraulic power which 
actuated the heavier machines being utilised for lifting 
them. The water driving these machines and their lifting 
apparatus was supplied under a pressure of 15001b. per 
square inch. Amongst the first to employ them was the 
firm of Sir William Armstrong and Co. Several instances 
were then given of their application : for rivetting in situ 
the lattice girder bridge which carried Primrose-street 
over the Great Eastern Railway at Bishopsgate-street 
Station ; for rivetting locomotive boilers ; for fastening 
rivets in gun-carriages and in agricultural machinery ; 
for railway wagon work, and for rivetting ships. The 
substitution of hydraulic machinery for punching and 
shearing metals had been more gradual, but it had proved 
economical, and had been employed for shearing the 
links of chain cables, 3 in. in diameter, both sides at one 
time. To obtain the full advantages due to the applica- 
tion of hydraulic pressure to machine tools, the system 
should be applied throughout the works. This had been 
first carried out completely at the French naval dockyard 
at Toulon for building iron and steel warships. A similar 
plant had since been erected at the shipyard of the Forges 
et Chantiers de la Loire, at Penhouet, near St. Nazaire, 
illustrations of which were given, as also of another 
machine at Brest, which was now being constructed from 
the author’s designs. Other applications of hydraulic 
pressure were then referred to, such as for forging and 
stamping. The author held that the successful carrying 
out of hydraulic forging would depend greatly on the 
skill brought to bear in making the dies and moulds. 

As to the productive power and efficiency of machine 
tools generally, and the mode of increasing them, the 
author observed that the cost of manufacturing depended 
upon the productive power of the tools employed, and 
upon the possession of facilities for transporting the mate- 
rial toand from them. Ample lifting and transporting 
arrangements should be provided fnall cases. At present 
a large amount of lifting was done by manual labour, in 
me. there was room for great improvement. Owing to 
the necessity hitherto of using belting or gearing for 
working them, power cranes had only been applied to 
machine tools to a limited extent as a means for increasing 
their output. The author pointed out that, by the adop- 
tion of portable hydraulic machine tvolsa great saving in 
floor-space might be effected. The introduction of hy- 
draulic capstans had practically annihilated space in docks 
and railway yards, and as the haulage of a given weight on 
a good road required less power than lifting it, an extended 
application of such machinery to engine works was to be 
anticipated. The suitability of this system to increasing 
the output of large engineering shops and shipyards was 
evident, and safety in lifting was insured in hydraulic 
cranes by the impossibility of workmen putting on them 
a greater load than they were calculated to bear. 

On the third head, namely, the increased productive 

ower and efficiency obtainable by the employment o 

1ydraulic pressure for working machine tools, the author 
observed, that so far as the prime mover was concerned, 
the power necessary in a hydraulic system to pump water 
into the accumulator was nearly always obtained from a 
steam engine; but even at this early stage the hydraulic 
system, by the use of the accumulator, allowed of a con- 
siderable reduction in the size of the motor. A compa- 
ratively small prime mover, running continually, stored 
up sufficient energy to meet any sudden demand from 
even the largest of the machines worked from it ; while, 
onthe other hand, the prime mover would have to be 
equal to this. This defect was to asmall extent met by 
the use of flywheels, which were, however, objectionable 
from their hability to accidents, and from the strains to 
which the shafting was subjected. From 200 to 300 
blows per minute had been obtained in hydraulic ma- 
chines, and in machine tools and cranes the accumulator 
acted as a perfect safety valve. Then, for the transmis- 
sion of power to points distant from the prime mover, 
hydraulic pressure was the most economical. By the use 
of hydraulic mains laid underground, all overhead shaft- 
ing was poe 2 ge with. Under the present system the 
lines of shafting, to a great extent, regulated the position 
of the machines. In a recent case, 48,000 square feet 
were required with shafting, while 32,000 square feet only 
were necessary when arranged for hydraulic transmission. 
In this case the cost of ali the roofing and flooring of a 
building 300 ft. long, 53 ft. wide, and 25 ft. high was 
saved. <A pipe of l-in. bore could transmit nearly 6.5 
horse-power at a very moderate velocity of water, anda 
2-in. pipe about 25 horse-power. All danger from the use 
of belts and pulleys was avoided, and when once laid in 
the ground it needed no further attention. . 

The next question was as to the suitability of hydraulic 
pressure to actuating the tools. It had already been 





employed for slotting and planing machines, and its ap- 
plication to rotary machines might even become as econo- 
mical as any other. The simplicity and fewness of partsin 
allhydraulicmachine tools was a source of great economy. 
In respect to the economical application of force through 
each individual machine when performing such an opera- 
tion as punching, the machine was moving at its lowest 
speed, and friction was at a minimum when most work 
was being done. Again, hydraulic machines consumed 
no power except when actually doing work, while it 
was not unusual in a machine shop to see all the shaft- 
ing running in order to drive a small tool at its ex- 
tremity. With hydraulic machines it was immaterial 
whether the machine was 2ft. or 2000 ft. from the 
accumulator, only the exact quantity of water necessary 
to perform the operation was consumed. In conclusion, 
the author stated that apart from questions of economy 
attention might be directed to several of the advantages 
arising from the application of hydraulic power to special 
cases. In rivetting machinery it rendered it possible in 
one and the same machine to close the plates with a steady 
pressure, to fill the rivet-hole without forcing the metal of 
the rivets in between the plates, and to give tHe metal a 
sharp blow; not only could the heaviest machine be 
lifted, but the machines could be attached to their work. 
In punching and shearing machinery much greater 
accuracy was insured from the perfect control of the mov- 
ing punch or knife, whose descent could be arrested even 
after it had touched the plate. Steel plates were less 
injured when punched by steady hydraulic pressure. Hy- 
draulic punching and shearing machines required no 
foundations, and could be readily taken on board ship, 
thus saving much carrying to and fro of plates. It was 
often desirable to follow up the effects of a sharp blow 
by maintaining a continued steady pressure. This was 
illustrated by the author, who described an “‘ impact” ac- 
cumulator, and pointed out the difference of effect of a 
number of light blows as compared with one heavy one in 
the case of hydraulic rivetting. Similar conditions ap- 
plied to forging. The indirect advantages due to the 
uniformity of all the work applied also to the flanging ma- 
chinery, and in fact to everything passing through dies 
and blocks. He thought that even small firms might 
find it advantageous to combine in the erection of a 
common pumping station, and so to obtain many of the 
economical benefits due to carrying Sout operations on a 
large scale. 








STAMPING UNDER THE STEAM-HAMMER. 

AT the meeting of the Institution of Civil Engineers, 
held on the 6th inst., the second paper read was on 
‘*Stamping and Welding under the Steam-Hammer.” 
by Mr. Alexander McDonnell, M. Inst. C.E. It was 
observed that the making of iron forgings under the steam- 
hammer in moulds or dies of simple form had long been 
practised. They had commonly been of scrap or faggotted 
iron, they were often roughly finished, and much heavier 
than necessary, requiring too much to be taken off by 
planing or shaping to finish them. Very few forgings had 
been produced of a complicated shape, or built up of several 
pieces, under the hammer when common bar iron was 
used. The steam-hammer had always been employed for 
welding in completing the rings of wagon-wheels, and 
in stamping wheels according to the system of Mr. Arbel. 
So far as the author was aware, little had been done to 
make smaller forgings, welding together several pieces. 
He thought sufficient care had not been taken in the draw- 
ing office to design forgings so that they could be stamped, 
and that proper precautions had not been observed by the 
manager of the works or the foreman smith, to arrange the 
material, so that the welds should be made in the right 
way, the metal flowing in the right direction to fill the 
mould, and the grain of the iron placed so as to get the 
greatest strength. Stamping in moulds gave a uniformity 
and accuracy which afforded great advantages where 
oe numbers of similar objects were made. The author 
had carried out the system of stamping and welding 


f | carriage and wagon ironwork for some years at the Inchi- 


core Works of the Great Southern and Western Railway 
of Ireland. He contrasted the cost of stamped forgings 
as compared with forgings by hand, showing that for the 
more complicated forms, the former process was the 
cheaper. Although for some purposes the steam-hammer 
was necessary, he believed many forgings would be better 
made by hydraulic forging presses. Finally, he explained 
the method of making stamped forgings, > giving a de- 
tailed account of the manner of forging a number of diffe- 
rent articles, which had been selected as fair samples of 
forgings of carriage and wagon ironwork, 








Tue ExectricaL Tramcar.—In the description we 
published last week of the electrical tramcar experiments 
at Kew, some slight inaccuracies occurred in our notice of 
the mechanical details, which were entirely obscured 
from view by being boxed in. We believe further ex- 
periments will be shortly repeated with the car, after 
the defects—mechanical or electrical, or both—which led 
to the failure, have been remedied. 


San Francisco.—Through the incapacity of the muni- 
cipal authorities, the city of San Francisco appears likely 
to return, for a while at least, to the state of things which 
rendered Vigilance Committees a necessity, and Judge 
Lynch an admirable institution. Owing to the im- 
poverished state of the municipal treasury, the bill of the 
gas companies for public lighting has remained unpaid, 
and at the beginning of the present month the supply 
was cut off, and the streets were left in darkness. While 
this state of things lasts, lanterns and revolvers are 
necessary companions to citizens compelled to gu out after 
dark ; but it is scarcely possible that a city of the im- 
portance of San Francisco can be left for any prolonged 
period without gas in the streets, 
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NOTES FROM THE SOUTH-WEST. 

The Barry Dock Scheme.—Some further correspondence 
has passed between the Mayor of Cardiff and Mr. Hill, the 
solicitor to the promoters of the Barry Dock and Rail- 
ways Bill, with reference to proposed negotiations ; but 
no arrangement of any kind has been made. The 
freighters state that they are determined to go on with 
the project; and that for the present at any rate, it is 
not probable that any negotiations will take place. 


Western Steamship Company, (Limited). — The 


Great 


directors of this company state that the effects of the | 


deficient harvest in America in 1881 told seriously against 
shipments of grain and provisions in the first six months 
of the past year, so that freighters were, during the 
greater part of that time, depressed to a point which left 
an absolute loss on the working of several voyages. In 
July a decided improvement in rates took place, and this 
would have resulted in a good balance available for 
dividend had the whole year been correspondingly 
favourable. But little difficulty has been experienced in 
obtaining sutficient dead weight as regards outward 
cargoes, and the boats have rarely failed to secure the 
full quantity required. The rate of freight has, however, 


been usually far lower than is reasonable for the transit | 


of merchandise a distance of 3000 miles. The passenger 


trade showed in 1882 some improvement on the previous | 


year, and the directors hope for larger business in 1883. 

he carrying of cattle is expected to prove a valuable 
source of revenue during the coming year. Out of the 
balance of net revenue, it is proposed to pay the dividend 
on the preference shares to December 31, and a dividend 
on the ordinary shares at the rate of 4 per cent. per 
annum. 


Blaenavon.—The steel and iron works here have now 
for some time been going on well. Important additions 
have been made recently. A chimney, 210 ft. high, has 
been completed, Messrs. W. Caddick and Son being the 
contractors. There is also a large engine-house in course 
of erection. 

Western - super - Mare.—The ceremony of laying the 
foundation stone of a sea front improvement at Weston- 
super-Mare, was performed on Thursday, by Mr. Cecil 
Saigth Pigott, lord of the manor, in the presence of a 
large assembly. The site of the inaugural ceremony, 
performed on Thursday, is in Glentworth Bay, where 
foundations have been laid and a sea wall constructed 
for some little distance to a height of 7 ft. My. Scoones, 
engineer, produced plans of the works, and explained 
the extent to which the improvement would be carried. 


Newport.—The week has been a fairly busy on2 as re- 
gards the coal trade. That Monmouthshire steam coal 
is still increasing in favour is proved by the extent to 
which it is being availed of by consumers, to the ex- 
clusion of Cardiff qualities. At the iron works a fair 
amount of activity is maintained, but prices unfortunately 
do not rise. Orders are coming in pretty freely, and this 
may enable makers to realise better figures. A good out- 
put of steel rails is going on, and for manufactured iron 
there is also an active inquiry. 
has come to hand, but there is no better demand. Last 
week’s cleararces comprised 43,049 tons of coal. Of iron, 
&c., 495 tons were sent to Emu Bay, and 10 tons to 
Hennebout. The imports comprised 9028 tons of iron ore 
from Bilbao, and 7333 tons from other sources. 


Gloucester Tramwaus.—The directors report that the 


gross receipts for the half year ending January 31, 1883, | 


including 18/7. Os. 3d. brought forward, amounted to 
1875/. 12s. 7d., and the working and general expenses and 


renewals to 1414/. 4s. 11d., showinga balance of 461/. 7s. 8d., | 
which it is proposed to appropriate as follows: Dividend | 


at the rate of 5 per cent. per annum (free of income 
tax), 400/.; balance to be carried to the credit of next 


account, 61/. 7s. 8d. The total number of passengers | 


carried during the half year was 357,085. 
Large Steamer at Cardiff.—The steamer 
Monarch, of London, 2608 net register, has been loading 
general cargo at the Atlantic Wharf, East Bute Dock, 
Cardiff. The steamer was chartered by the English 


Government at the commencement of the Egyptian war | 


for transport of troops and stores, and remained in the 
service up to Thursday last. : 
or Cardiff, whence she will proceed to New York. 
Cardiff.—The coal trade remains in a satisfactory con- 
dition. An opinion is expressed in some quarters that 


srices will be easier during the summer, but this opinion | 


Patent fuel has been firm, the demand 


is not general. l 2 
Iron ore is only in moderate demand. 


being sustained. 


st week’s clearances comprised 159,588 tons of coal, | 


5989 tons of iron, and 4520 tons of patent fuel. From 
Bilbao there arrived 12,392 tons of iron ore, and 4228 tons 
more came to hand from other sources. 


Bristol Tramways.—The directors state that the gross 
receipts for the half year ending February 8, 1883 (in- 
cluding a transfer from the contingent fund), amounted to 
18,754/. 15s. 10d., and the working and general expenses 
to 15,031/. 4s. 11d., showing a balance of 3716/. 10s. 
1ld., which, with 41/. 18s. 4d. brought forward from the 
last account, leaves 3758/. 9s. 3d. to be dealt with. The 
directors have set aside out of this half year’s revenue 
13252. to further increase the amounts written off to meet 
the depreciation in horses, cars, and plant, and have 
added 50/. to the leased premises redemption fund, and 
it is proposed to appropniate the balance of 23837. 9s. 3d. 
as follows: Interest on mileage debentures, &c., 785/. ; 
dividend at the rate of 2) per cent. per annum, free of 
income-tax, 1562/. 10s.; balance to be carried to the 
credit of next account, 35/. 19s. 3d. The traffic returns 
of the past half year have been seriously diminished in 
consequence of the closing of the Redland section during 
the laying of a double line. 


Of iron ore a fair supply | 


Assyrian | 


She then left Portsmouth | 


ENGINEERING. 


| Monmouthshire aud South Wales Collieries Association.— 
On Friday afternoon the annual meeting of the Mon- 


mouthshire and South Wales Coilieries Association was | 


| held at Cardiff, under the presidency of Mr. Jones. Mr. 
| W. T. Lewis was elected chairman, and Mr. E. Jones 

vice-chairman for the ensuing year. Great satisfaction 
| Was expressed at the good feeling which now exists in 


} ira : 
, the district between employés and employers. 


NOTES FROM THE NORTH. 
Grascow, Tuesday. 
Glasgow Pig Iron Market.—The pig-iron warrant market 
again showed signs of weakness last Thursday, and 
prices averaged 1d. per ton under those of the previous 
day, and closed about that amount lower. Business was 
done in the morning at 47s. 6d., 


month, and sellers near. 
the afternoon at 47s. 6d. and 47s. 54d. cash, also at 


47s. 8d. down to 47s. 7d. one month, and at the close | 


| there were buyers offering 47s. 54d. cash and 47s. 74d. 
one month, and sellers wanting $d. per ton higher. The 


warrant market was very dull.during the forenoon of | 


Friday, and the quotations lost 14d. per ton, but that | 4 “ 
ae 1 Fe ; | Castle Wemyss, on the shores of the Clyde, at Skel- 


' decline was recovered in the course of the afternoon. On 
the week, however, prices closed 14d. per ton down. 
There were transactions in the morning at 47s. 5d. and 
47s. 44d. cash, and at 47s. 7}d. down to 47s. 64d. one 
month, and buyers at the close were offering 47s. 5d. cash 
and 47s. 7d. one month, with sellers near. The market was 
better in the afternoon, anda fair amount of business was 
done at 47s. 54d. and 47s. 8d. cash and one month respec- 
tively, the close being sellers at 47s. 6d. cash and 47s. 84d. 
one month, and buyers near. Dulness was again the rule 


yesterday, and there wasa further decline of prices to the | 


extent of 14d. per ton for those current at the close on 
Friday afternoon. Business was done on forenoon ‘Change 
at 47s. 54d. down to 47s. 4hd., and then back to 47s. 54d. 
cash, and at 47s. 7$d. and 47s. 8d. one month, the closing 
quotations for sellers 47s. 5}d. cash and 47s. 8d. one 
; month, with buyers near. In the afternoon there were 
some transactions reported at 47s. 44d. and 47s. 5d. cash, 
| and at the close buyers were offering 47s. 43d. 
| 47s. 7d. one month, with sellers near. Prices have been 
| rather better to-day, business having been done during 
| the forenoon at from 47s. 43d. to 47s. 5}d. cash, also from 
| 47s. Td. to 47s. Sd. one month, the close being buyers at 
| 47s. 54d. cash and 47s. 74d. one month. In the afternoon 
| the market was strong, with business reported at from 
| 47s. 54d. up to 47s. 74d. cash and 47s. 10d. one month. 
| Barring the little spurt of to-day, it would almost seem as 
| if the pig iron warrant market had again relapsed into that 
| inanimate state which has been its characteristic feature 


| during the greater portion of the present year, so far as it | 


has gone. The month of March opened with some show 


of activity in the warrant market, and as we were | 
' approaching the opening of the shipping season it was | 


hoped that that indicated the prospect of a general im- 
provement in the trade, and would bring out the orders 
| which it was generally supposed were being held back in 
consequence of the lethargic condition of the markets. 


The course of prices during the past week must therefore | 


| be regarded as somewhat disappointing, as there has been 
a decline in the value both of warrants and shipping 


and the Continent. The shipments, which up till recently 
have compared favourably with those of the same period 
of last year, are now showing a tendency in the other 
| direction, while the production is greater, there being 113 
| blast furnaces in actual operation as against 108 this time 
last year. Last week’s shipments amounted to 11,776 tons, 
'as compared with 10,552 tons in the preceding week, and 
17,544 tons in the corresponding week of last year. Of the 
total there were sent 1340 tons to the United States, 495 
| tons to India, 600 tons to Australia, &c., 455 tons to 
| France, 1560 tons to Italy, 1135 tons to Germany, 759 tons 
to Holland, 335 tons to Belgium, and lesser quantities to 
other countries. 
and Co.’s public warrant stores stood at 587,098 tons, 


The Scotch Coal Trade.—A_ fair amount of activity is 


showing itself in connexion with the coal trade throughout | 
i In nearly all | 


Lanarkshire and the adjoining counties. 
cases the collieries are working full time with an occa- 
sional short cessation here and there for want of coal 
wagons. The shipments are quite up to the average, 
and the demand for home consumption is very consider- 
able, particularly in the household department. 
sent there is some briskness on account of the demand for 
the spring fleet of Canadian traders, which are now 
beginning to fit out for their first voyages. Prices remain 
pretty firm all round. The Fife and Clackmannan miners 
' have had their wages reduced in the hope, on the part of 
the coalmasters, that the reduction would bring about an 
increased demand for coals, but the hope has not been 
realised: A similar reduction has been announced, and 


is now beingenforced in the mining districts of Mid and | 


East Lothian, in sympathy with the reduction on the 
north side of the Forth, and many of the miners are up 
in arms against it. There seems to be a general determi- 
nation on the part of the Fife and Clackmannan men to 
resist the reduction by working on‘y five days per week, 
instead of eleven days per fortnight, which is understood 
‘to be the rule in the two counties, for the enforcement of 
| which the coalmasters are threatening legal proceedings. 
| The Mid and East Lothian miners scarcely know what to 
|do. They have no trade union, but at the opening meet- 
ing held last week they resolved by a majority to strike 


and at them no reduction of wages has been announced 


47s. 5d., and up to | 
47s. O$d. cash, also at 47s. 84d. to 47s. 74d. one month, | 


the close being buyers : 7s. 63d. ec: é 7s. 85 | ¢ +e * 
e close being buyers at dis isd. cash and 47s. 8hd. one | in the hope of finding the desired result. 
Transactions were reported in | 


cash and | 


| 4.575, 


|} merits a 


| their English equivalents, and 


The stock of pig iron at Messrs. Connal | 


| April 2, 9, and 16. 
At pre- | 


jin the north of Europe will then be referred to. 


9 
23; 


[Marcu 1883. 


. . . , 
nor is there likely to be any reduction. 


Royal Society of Edinburgh.—The eighth ordinary meet- 


| ing of the current session of the Royal Society of Edin- 


burgh was held last night, when several communications 
were made by fellows. One was from Professor G, P. 
Tait, who stated the effect of experiments made by 
himself ‘‘On the Thermo-electric Positions of Pure 
Rhodium and Iridium.” His purpose in following out 


| these experiments was, he said, to discover two metals 


which should give lines on the thermo-electric diagram 


j — to that of lead, or which, in other words, should 


1ave no ‘* Thomson ” effect, but which, at the same time, 


| should be so far apart as not to be within the limits of 
| experimental error; and so to be enabled to construct a 


thermo-electric thermometer. He had found that rho- 
dium and iridium fulfilled the first condition, but that, 
unfortunately, their lines almost coincided. He meant to 
pursue his experiments with the metals allied to platinum 


Long Stretch of Telephone Communications. —Mr. John 
Burns has at last made arrangements for carrying out a 
scheme of telephonic communication which he has long 
contemplated. It is that of connecting the Glasgow 
offices of the Cunard Company and of Messrs. G. and J. 

3urns, the extensive shipowners, with his residence at 


morlie, the distance of the termini apart being 31 miles, 
For that purpose a special contract has been entered intu 
with the Postmaster-General. 

Aberdeen Harbour Works.—The Aberdeen Harbour 
Commissioners have recently sanctioned an expenditure 
of about 15,000/., as recommended by their engineer, for 
the renewal of the dock gates and the lowering of the sill 
of the dock. 

Glasgow Underground Railway.—Operations have now 
been commenced with the view of carrying out the railway 
works sanctioned by Parliament last session, whose object 


jis to connect the College station of the North British 
| Railway with the Queen-street station of the same system 


and eventually with the Stobcross station, where a con- 
nexion will be made with the Dumbartonshire railways. 
The first portion, which will be entirely underground, is 
in the hands of the contractors, Messrs. Charles Brand 
and Son, who have made considerable progress in sinking 
two shafts in New Hanover-street. It is expected that 


} the new works will require well-nigh two years for their 


construction, 
Professor G. G. Stokes. —The distinguished occupant of 
the Lucasian professorship of .mathematics at Cambridge 


| —Dr. George Gabriel Stokes, Secretary Royal Society 


has just been appointed by the trustees of Burnett's Lite- 
rary Fund, Aberdeen, as the first lecturer in connexion 
with that foundation. The appointment is for three 
years, in each of which Professor Stokes will deliver four 
ectures on some branch of physical science. 


LrEApDVILLE.--A carefully prepared detailed statement of 
the bullion production and ore shipments of Leadville for 


August, and September shows a total business of 
5 34 dols. for the third quarter of 1882, and a grand 
total for the nine months ending September 30 of 
12,393,273 dols., against 3,170,245 dols. forthethird quarter 
of 1881, and 9,689,502 dols. for the first nine months of last 


July, 


A . | year, showing a gain of 2,703,771 dols, 
| brands, and that is doubtless accounted for in some mea- |" ” - 
sure by the slow demand from the United States, Canada, | 


Ro.iep Tron.—Messrs. de Leeuw and Phillipsen, of 
Antwerp, have recently issued an album of the principal 
sections of rolled iron produced at their works, and which 
passing notice. In contains fifty-four plates 
having a total of about 750 different sections of I, £, L, 
and T irons, railway and tram rails, and miscellaneous 
forms. The dimensions and weight per metre and per 
foot run of each section are given in metrical values, and 
the letter-press is m 
French and English throughout. The plates are preceded 
by a set of tables in which English inches are reduced to 
millimetres, feet and inches to metres, pounds to kilo- 
grammes, and pounds per foot run into kilogrammmes per 
metre. Sections of several types are also added. The 
London agent of Messrs. Leeuw and Phillipsen is Mr. FE. 
W. Marfleet, 63, Queen Victoria-street. 

Tue Socrety or Arts. — A course of three Cantor 
lectures on ‘*The Decorative Treatment of Metal in 
Architecture,” will be delivered by Mr. E. H. Birch, 
Assoc. R. Inst. B.A., at the Society of Arts, on Mondays, 
The first lecture will deal with the 
decorative treatment of the precious metals in ancient 
architecture, and its occasional use in Egyptain, Assyrian, 

3abylonian, Mede, Persian, and Jewish architecture, as 
well as in Greece and Rome, and during the Christian 
dispensation. This will be followed by a reference to 
the bronze age; the nature and qualities of bronze ; its 
earliest use in Nineveh, Babylon, Mycene, Etruria, and 
during the classic period. The subject of bronze will be 
continued in the second lecture, when its history will be 
carried to the culminating point during the Renaissance. 
The art of the blacksmith, and the use of wrought iron 
Tron 
work will be continued in the third lecture, and an 
account given of its development at Augsburg and 
Nurembergin 15th and 16th centuries, and in England in 
17th century. The artistic treatment of lead in the 
middle ages will then be considered ; and in conclusion 


'the lecturer will make some remarks on the use and 


abuse of metal work ; on modern bronze work ; on the 
decorative treatment of the metals, as applied in these 
days ; and point to our failures and successes. An Exhi- 


against the reduction of wages. Some of the pits in Mid- | bition of Metal Work will be arranged in connexion with 
Lothian are owned by west county firms of ironmasters, | 


the lecture-. 
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APFLICATIONS FOR PATENTS DURING THE WEEK ENDING 
MARCH 19, 1883, 


In the Cases of Inventions communicated from Abroad the. 


Names, d&c., of the Communicators are given in Italics 
after the Applicants’ Names. 


Nos. 








‘and NAMES, &c., 
Dates. OF APPLICANTS, 
Mar 13 

1317 | J. Harsant, London. 

1318 | J. Wilkinson, Yeadon, 
Yorks, 

1319 | Johnson. Strong. 

1320 | Hodgart. Provand. 

1321 | J. J. F. Andrews, 
London. 

1322 | Rogers. Gorham. 

1323 | W. W. Box, Crayford, 
Kent, & G, Waller, 
London. 

1324 | C. J, Galloway & J. 
H. Beckwith, Man- 
chester. 

1325 | W. H. Johnson, Lon- 

on. 

1326 | T. Ashbury, H, Sum- 
ner, W. Lees, and 
R. W. B. Sanderson, 
Mauchester. 

1327 C. Mace, and W. Tate, 
Sunderland, 

1328 | C. Dean, Liver- 
pool. 

1329 Haddan. Morden. 

1330 | Haddan. Wicke. 

1331 | Pitt. Miller. 

1332 | Clark. Vichols, 
Nichols, & Lerre- 
show. 

1333 Boult. J/olland. 

1334 | Bowlt. easer and 
Stein. 

1335 | Engel. Petersenand 
Ritter. 

1336 | F. Smith, London. 

1337 | T. J. Saunders and H. 
W. Allan, Glasgow. 

1338 | Reddie. National 
Machine Co. 

1339 | Newton. Alonne. 

1:40 | Lake. Feister. 

1341 | Lake. Randall and 
Till. 

1342 | Lake. Braunfeld. 

1343 Lake. Leli. 

1344 | P. A. Comte de Sparre, 
Paris. 

1345 | Lake. T'ibUles. 

1346 bay Beins and 
Bens. 

1347 | Lake. Fuller. 

1348 | T. le Poidevin, Guern- 

| sey. 

1349 | I. 8. McDougall, Chad- 

| derton, Lanc, 

1350 | Pitt. Foslery and 
Pi ue ‘pe r, 

1351 | Brandon, Poilvache | 

| and Nay gelmackers 

1352 | 7 Morgan, Birmi ng- 

| ham, 

1353 | T. Leumann, London. 
1304 | J. Rettue, London. 
Mach 

14 
1335 | Allais. (Partly Pil- 

(ard), 

1356 | B. Hague, Nottingham 

1307 | Brandon. Acheson. 
1358 | Glaser. <Arnd, 

1359 | R. Hill and W. Pollitt, 

| _ Hey woed, Lanc, 

1260 | B, Harlow, Maccles- 

| _ field. 

1361 | D. Gaussen, Lechlade, 
jlouc. 

1362 | Abel, Actien Gesell- 
schast Jur Anilin- 
la brikation, 

1363 Imray. Pick, 

1364. C. W. Siemens, London 

1365 | Haddan. Schimmel, 

1365 | Haddan. Mirzel. 

1367 | | Von Nawrocki. 
Taeschner. 

1368 | A. Diss, West Berg- 
holt, Essex, 

1369 | G. H, Down, Cardiff. 

1370 | P. Jolin, J, Parsons, 

| Bristol, and M. F, 
| Purcell, Dublin, 

1371 | 8. Z. de Ferranti and 


| vs _—— ski, 


1372 | J. ie ry F. B. Rendle, 
London. 
1373 | Boult. 


Géo Troy- 


Gomez. 
1374 | L. Dee, London. 
1375 | Lake. #'uller. | 
Mar 15) 


1376 | E. Cory, Barnes. | 
1377 | J. Robson and J. 
| W. Tingle, Sheffield. | 


| 
ABBREVIATED TITLES, &, 





| Preventing waste of water. 
Condensing wool, &c, 


Heating and purifying water, &c. 
Generating and condensing steam, &c. 
| Caissons. 
Governors for engines, 
Purification of gas. 
Forcing gaseous fluids. 


Hydraulic lifts, 


Governor gear for gas engines. | 


Packing rings, &c. 
Tobacco pipes, 


Railway frozs 
Sewing machines. 
| Mechanism for converting motion, 
; Smelting furnaces, (Complete 
specication), 
| 
| Burning hydro-carbon oils, &c. 
Slide-valves, &c, 


| aioe separating machines, 
| Bakers’ ovens. 
Baths, &c, 


Button-hole feeding mechanisms. 


Producing coal gas. 
Printing machines, 
specincation), 


Lubricators for bearings, &c. 


(Complete 


| Fire-escapes, 
| Paper cutting machine, 
Pricking cards for Jacquard looms, 
&e, 
Sewing machines, 
cification). 


Air pumps, 


(Complete spe- 


Dynamo-electric machines. 
| plete specification). 
| Securing stoppers in bottles. 


(Com- 


Production of sulphurous acid, &c. 
| Projectiles of rifled small-arms. 
a on edge spiral bands of steel, 
af eioctpeden, 


Lead and colour pencils, 
| Facilitaung tramcars passing points. 


Soluble compound of coffee and sugar. 
(Complete specification). 
titching machines, 
Tuermo-electrical generators. 
plete specifvation). 
Opening closed packages, 
Pule end fittangs for vehicles, 


(Com- 


Portable fireproof shelving, 
Collar for horses. 


Manufacture of colouring matters, 
&c, 


Cement. 

Dynamo-electric, &c,, machines and 
measurement of eléctric power, 

Material for seats of chairs. 

Illuminating, &c., gas from petro- 
leum, &c 

Tip wagons. 


, Fire escapes. 
Reducing damage, &c., from collisions 


or leaks in ships. 
Electric meters, «c, 


Commutators for dynamo-electric 
machines, 


Glazed structures, 


| Gas stoves. 
| Backs of books. 


Dynamo-electric machines. 
plete specification). 

| Wood-working machinery. | 

Spanuers, i 

‘ 


(Com- || 








CompiteD By W. LLOYD WISE. 





Nos. | 





‘ NAMES, &c., | 
= OF APPLICANTS. | ABBREVIATED TITLES, &c., 
Mar 15 
1378 8. Bott, Birmingham. | Fire-esca, 
1379 . T. West, London. | Emery w 
1380 | R. Brown, R. W. | ane ‘pictures, &e, 
Barnes, and J, Bell, | 
| _ Liverpool. 
1381 | H. Law tind R. and R.| Substitute for wire drawers’ 
| _ Wood, Cleckheaton. |  ‘‘grounds.” 
1382 | Edwards, Kscourron.| Injecting insecticide liquid into vines, 
(Complete specification). 
1383 | Haddan. Lasmoles. | Controlling and registering clocks, 
1384 J. Murray and L. | Fastenings for bottle stoppers, 
Spring, Kingston- | 
upon-Hnll. | 
1385 | Lake. La Société des Manufacture of bearings for shafts, 
| _ Couverts Aifénide, | _ &c., and of valves, &c, 
1386 | N.P. Davison,London. | Holding braces. 
1387 Brassington, | Perambulators. 
Manchester. 
1388 | J. R. Dry, London, Preparatory treatment of flax, &c, 
1389 | K. J. Dance, Cleveden, | Storage, &c., of grain. 
| _ Somerset. | 
1390 | Boult. Gaspari. | Substitute for plaster-of-paris, &c. 
1391 | E. R. 2 aaa Wool- | Latches, locks, &c. 
1392 | T. fa. Lewis, Ketter- | | Sack lifters, &c. 
1393 la La Société | Manufacture of looped fabrics. 
Couturat et Cie. 
1394 | Lake. Slima and | Treating hops for brewing purposes. 


Mar.16 Felix. 
1395 | G. Taylor, Penarth, 
Glam. 


1396 | W. Dawes, Leeds. 


Transferring, raising, é&c., 
wagons, «c. 

Valveless rotary motor ae 

Loading vessels with coal 


Straightening, &c., metallic plates. 


Pencil-holder. 


Stud for fastening metal bale bands. 


Top notches for umbrellas, 


Measuring and marking lengths, 


Telephonic apparatus. 
| Cutting of leather. 


Machines for shearing ropes, 


| Flush ng apparatus. 


| Seed separating, straw breaking, &c, 


1397 | G. Taylor, Penarth. 

1398 | C. Scriven, Leeds, and 
J. Tweedy, Walker- | 
on-Tyne. 

1399 | 0. Bussler, London. 
1400 | R, Benwell, Alexan- 
dria, Egypt 
1401 baa  Carbrock, 

ork: 

1402 C. A. Weckbecker and 
L. Schwabe, Man- 
chester. | 

1403. W. Moseley, London. 

1404 C. Ns Carpenter, Lon- 

on. 

1405 | P. M. von Swyndregt, 
Rotterdam. 

1406 W. Jones, Bangor. 

1407 | T. Bowen, Lordon. 

1408 G. and J. E. Tolson, 
Dewsbury. 

1409 | S. Butler, Cardiff. 

1410 | BR. Spence, Richmond, 

orks. 

1411 | Fdwards, Callewaert. 

1412 | Lake. Wadsworth. 

1413. Clark. Bourcart. 

1414 | J. R. Dry, London, 

Mar 17 

1415 | A. Haman, San Fran- 
cisco. 

1416 | F. W. Little, London. 

1417 Brandon. D' Aragon. 

1418 | L. 


Lindley, Notting- 
ham 


1419 | Mewourn. Devrivs, 


1420. G. pot Lloyd, Birming- 
1421 ~W.T. Sugg, London. 
1422 , G.Jeanes, Burton Brad- 
sto-k, Dorset. 
1423 | R. H. Silcock, Warring- 
ton. 
1424 H. Walker, Sheffield. 
1425 | W. Blythe, Liverpool, 
1426 | G. Gore,-Balsall Heath, 
ore. 
1427 | W. Ramsay, Bristol. 
1428 A.J. Eli, London. 
1429 Conron. Conron, | 
Mar 19 
1430 J. B. Hannay,Glasgow. 
1431 B. Burton, London. 
1432. 8. J. Blane, London. 
1433 T. Peacock, London, 
d J. 8. Sworder, 
| Loughton, Essex. | 
1434 Vaughan. MacDonald. 
1435 | Groth. Bourcart. 
1436 Groth. Kraemer. 
1437 | Alexander. Fischer. 
1438 Haddan. Barth and 
Spilger. 
1439 Von Nawrocki. Schlicht 
1440 Imray. Manginand 
Royer. 
1441 Justice. Albert. 
1442 | J. Paterson, Working- 
ton, Cumb, 
1443 C. E. Orrell, Kids- 
grove, Staff. 
1444 H. Yates, Manchester. 
1445  H. Yates, Manchester. 
1446 | M, Wolfsky. London. 
1447 | W. B. Wicken, London. 
1448 Lake, Johnston. 
1449 | Mills. Schmidt, 
1450 | Johnson. Schulke. 


Treating ores or regulus. 


Disintegration of animal, &c., fibres. 
Loading ships with patent fuel. 


(Complete specification). 


Carriages having bodies supported by 


springs. 
Self-closing letter paper. 
Lathe chucks. 

Spinning and twisting frames. 


Railways or.tramways, &c, 


Clocks. 
Ventilating apparatus. 


Finishing lace and other fabrics. 
Milk cans. 


Refrigerating air. 


| Gas stoves. 


Foot and mouth disease, 
Screening coal, &c. 


Knives and forks. 
Elevating apparatus, 
Stoves and furnaces, &c, 


Sulphur compounds, 
Tune bands. 
Preserving meat, &c. 


Galvanic batteries. 
Repeating fire-arms, &c, 
Uninflammable paper, &c. 
Ventilated tap. 


Screw- propellers, 
Spinning machines. 
Animal, &c,, fibrous material. 


Ventilating ‘and exhaust fans, &c. 


Cutting or slicing vegetables, 


Applying plugs, &c., to casks, 
Electric safety lamp. 


Musical instruments. 


Bogies for transporting furnace slag. 


| Pen-holders, &c, 


Sectional warping. 
Picking motion for looms. 
Locks for purses, &c. 


Regenerative gas burners and lamps. 
(Complete 


Solderizg apparatus, 
specification). 

Ironing machine, 

Railway carriage lamps, &c. 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 
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Il.—Announced March 20, 
Name. | No. Name. No. | Name. 
1883 1883 | 
587 | Potter and 859 Dufrené 953 | Pielsticker 
Higgin. ow et (Partly, 
Cie. =a _ Miller). 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Liets of 
Applications for Patents. 















































No. Nauine. No. Name. No. Name. 
1883 1883 1883 
1304 | Haddan 1340 _ Lake (Flister)] 1357 Brandon 
(Marks). 1345 Lake(Tibbles (Acheson). 
1313 ake 1347 Lake 1375 Lake 
(Fuller), (Fuller) (Fuller). 
1332 | Clark 1355 | Allais 1382 Edwards 
(Nichols, | (Partly (Escourron) 
Nichols, & Pillard). 1409 Butler. 
Herreshof) 
NOTICES TO PROCEED. 
1,—Time for entering Opposition expires Friday, 
April 6, 1883. 
| 
No. Name. No Name. No. | Name. 
1882 1882 1882 | 
5109 Parr and 5530 | Newton (Van] 6036 | Wimshurst. 
Gibson, Dicker). 6127 | Coleman and 
5364 Watkin. 5533 | Friedlaender | 1883 Henson 
5371 Russ. (Honour & 95 | Lee. 
5389 Sugden. Friediaender)| 188 | Aimers and 
5392 Hall. 5584 | Lake (De Tinline. 
5395 | Tuck. | Redon). 265 | Sharp. 
5396 Gillott. 5607 | Weldon. 2 | Rowell. 
5403 Bolton and | 5631 | McEvoy and 9% Rowell, 
Wylde. Matthieson. 9 | Myers. 
5405 | Stephens. 1635 | Lake (Van 35 | Holland. 
5410 Duncan. Pelt). 515 | Cobham. 
5413 Schmidt. 5661 | Lake (Silber-] 722 | Davison. 
5418 Morgan- berg). 737 | Wright. 
Brown 5678 Hudsor. 751 | Hickisson and 
(Davis). 5686 | Johnson Langbeck. 
5425 Hayward. | _ (Duchet), 752 | Hickissonand 
5435 Stevens. 5763 | Jensen (Von Langbeck. 
5444 Sowler and | Stockhausen). 843 | Samuels. 
Pattison. 5789 | Reddie 879 | Hamilton and 
5445 | Wetter | (Needham). McIntyre. 
(Boulenger).} 5806 | Clark (Gal- | 892 Beechey. 
5454 Nicholas. braith). 893 Mewburn 
5456 Pratt. 5997 | Oldershaw. (Voorhees), 
5482 , Young. 6033 | Graham and 944 | Scott. 
5497 Johnson Graham, 964 Guattari. 
(Ba pterosses) 983 Johnson. 


I1.—Time for entering Opposition expires Tuesday 


April 10, 1883. 















































No. Name. No. Name. No. Name. 

1882 1882 1883 

433 Hulme. 5557 | Keats. 827 | Whitley. 

5440 Brydges 5575 | Abel 858 | Roberts. 
(Anderson (Lissagaray| 866 Birley( Yule). 
& Hansen) «& Leplay). 890 | Lake 

5442 Maynes 5581 Hughes. (Automatic 

5446 Austin 5624 Graddon. Safety 

5447 | Atkins and 5743 Clark Boiler and 
Atkins, (Dumont) Engine 

5451 Lake 5765 | Glennell Co.) 
(Wilkinson) (Sanceau). 901 Hindle and 

5458 | Scourfield. 5771 Clark Canavan. 

5463 Edwards (Gartner), 924 Butler. 
(Marzari, | 5826 Harcourt. 927 Lodge and 
Manucci, £] 5845 Keats Pattinson. 
Noce). (Keats). 940 Clark 

5465 | Longmore. 6122 | Sugg. (Fortin- 

5470 . Whitfield and] 6130 Clark Herrmann) 
Whitfield | 1883 (Laurent). | 962 Johnson- 

5473 Williams. 44 Allison (Alexandre) 

5475 Snowdon and (Carter). 973 Hopkinson 
Ball. 76 Hook. 1313 Lake 

5478 Heppenstall. 88 Appleton. (Fuller). 

5483 | Fischer. 429 Hewitt. 1332 Clark 

5435 | Clark. 524 Samuelson (Vichols, 

5491 Wetter and Man- Nichols, & 
(Ronekin). waring lerre- 

5506 | Mewburn (Partly shof). 
(Goubet). Marsh 1347 Lake 

5531 | Loewenberg. Binder (Ful er). 

5538 Lake Manufac- [1355 Allais (Partly 
(Chanveau turing Co.) Pillard). 
and Laj- 614 Fleming. 1375 Lake(F'uller), 
lenne). 736 Mutter. 

PATENTS SEALED. 
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1882 1882 | 1882 

4339 Morgan 4465 | | Baruch. 4482 Hall & Hall. 
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| _ Wheeler. 
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5846 | Morris. 
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4513 Gardner 
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4631 | Kinnaird. 
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| Howarth. 
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FINAL SPECIFICATIONS FILED. 


Mar. 10, 1883, Nos. 4312, 4315, 4334, 4335, 4337, 4369, all of the 
year 1882. 
12, 23, 4329, 4330, 4333, 4340, 4341, 4345, 4347, | 
4350, 4496, 5151, all of the year 1882. 

13, 3583, 4138, 4352, 4353, 4355, 4356, 4357, 4358, 
4360, 4361, 4362, 4363, 4365, 4378, 4392, 
4398, 4457, all of the year 1882. 

4364, 4367, 4368, 4370, 4371, 4372, 4379, 4380, 
4381, 4384, 4386, 4396, 4405, 4436, all of the 
year 1882. 

4388, 4389, 4390, 4391, 4395, 4402, 4404, 
4426, 4452, all of the year 1882. 

4339, 4409, 4412, 4415, 4416, 4417, 4418, 4419, 
4420, 4421, 4422, 4423, 4430, 4431, 4446, 4510, 
4522, 5398, all of the year 1882. 
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PATENTS WHICH HAVE BECOME VOID. 
1,—Through Non-Payment of the Third Year's Stamp Duty of 501. 


No. 


No. | 


| 1880 | 
Sterne and 985 | Lake 1015 | Haddan 
Handyside. | (Blackman). | (Turner & 
Blackhurst. 987 | Bessemer & | Turner). 
James. Bessemer. | 1016 | Greenstreet. 
| Smith. Cousins. 1019 | Twynam. 
Acaster. Von Naw- [{ 1020 | Pickard. 
Hynd. rocki 1023 | Alleyne. 
Aitken. (Moeller). | 1025 | Lake 
De Bouteyre. 
Monck. 
Bazin. 
| Wright. 
| Henderson 
(Biedermann 
Lake (Fitt). 
Wiles. 
Johnson 
(Mallett). 
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No. 
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Bentley. 
Clift. 
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Hendry 
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McCormack. 
Hooper and 
Luke. 


| (Morse). 

| Marzetti. 

| Klein. 

| Cotton and 

| _ Smith. 

1032 | Wadsworth. 

1033 Thompson. 

1035 | Triscot. 

1040 | Barton. 

1045 | Swallow. 

Lotz 1047 | Henderson 
(Wagner). | (Benoit & 

Kott. | Bouvier). 

1052 | 


1026 
1028 
1029 


1008 


1009 


1013 | Wigzell and Brown. 


Pollit. 
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Button. 
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| Byford, 
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(Lbrugger). 

Fell. 


Umpherston 
Hodgkinson, 
Renold. 
Preston. 
Codd. 
Lake 
(Wheeler). 
Willoughby. 


Angus. 
Tayler. 
Salamon. 
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Say. 
Pilkington. 
Aston and 
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1249 
1454 | Justice 
(Firm and 
Sutherland) 
Willis. 
Maskelyne, 
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No. Name. | No. | 
1876 | 
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1876 | 876 | 
1271 | Hookham. | 1160 | Mills. __|.1179 | Davies. _ 


NOTICE OF APPLICATION FOR PROLONGATION OF LETTERS 
PATENT. 


Application will be made by the Plating Company of London, 
by petition for! a prolongation of the term of Letters Patent 
granted to W. Brookes, for ‘‘ Improvements in the electro de- 
position of nickel.” A communication from I. Adams, Boston, 
U.S.A., 3125 of 1869. Any personintending to oppose the said appli- 
cation must lodge a caveat to that effect at the Privy Council 
Office, on or before April 25th, 1883. 

NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER 
AND MEMORANDUM OF ALTERATION. 

C. Major, Bridgwater, Somerset, ‘Construction of roofing tiles,” | 
1749 of 1882. C. Major has applied for leave to file a disclaimer | 
and memoraodum of alteration of certain parts of the specification | 
of the said Letters Patent ; any person intending to oppose such | 
application must leave particulars in writing of their objections | 





with the Attorney-General’s Clerk of the Patents, at Room No. | 

549, in the Royal Courts of Justice, London, within twenty-one | 

days from the date of the London Gazette in which this notice is 

published. 
ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING MARCH 17, 1883. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specijication is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, | 

hancery-lane, E.C., either persenally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. R&ADER | 

Lack. 

3377. Velocipedes: T. Smallwood and E.W. Cooper 
Coventry. (6d. 4 Higs.|—Independent rotating or loose centres 
of spherical, conical, or other shape are applied to the steering 
or other parts. The balls are kept in position in the hubs of the 
velocipedes by screwing a slotted collar into the flange of the hub | 
to act on the inner circle formed by the annular position of the 
balls. (July 17, 1882). 

3411. Power Looms: R. J. Guicher, London. [1». | 
23 Figs.|—Consists of an arrangement for working the healds or 
heddles of power looms in which the ‘‘ lathe” is caused to act in | 
an open “shed,” of a construction of cords and of arrangements 
respectively, for actuating the shuttle boxes for manifold shuttle | 
changes, for automatically controlling the release of the picker 
arms, and of the stop motion ordinarily used in German looms. 
(July 18, 1882). 

3415. Machinery for Separating Grain or Seed: 
P. van Gelder, Sowerby Bridge, Yorks. [td. 8 Fiys.) 
—The inventor claims: A machine for separating one or more | 
kinds of seeds from another kind or kinds differently sized or | 
shaped, in which the pitted exterior of the cylinderis used as the | 
separator, the special parts of which are, the pockets made to | 
suit the shape of the grain to be extracted, and with a flattish side 
perpendicular or at an acute angle to the surface of the cylinder ; 
a trough with an Archimedean screw, beaters, or blades for 
carrying forward the grain; a’revolving brush going faster than 
the cylinder, with "their opposing surfaces going in the same 
direction ; a flexible lip of the trough turned up; the frame, on a 
bearing concentric with the cylinder, carrying the various mount- 
ings, and adjustable angularly about the central bearing, and the 
arrangement of the driving chain and the various mountings. | 
(July 18, 1882). | 

3416. Chimney Tops or Ventilators: T. J. Baker, 
Newark. [6d. 8 Figs.|—A tapering hood applied at the top of | 
the chimney has narrow slits formed between the edges of the 
plates forming the hood. (July 18, 1882). 

3426. Dust-Collecting Flues: H.J. Haddan, London. 
(Mechernicher Berguwerks-Actien-Verein, Prussia).—The flues have 
one or more series of fixed or movable plates placed approximately 
horizontal or parallel with the direction of the draught. (Void, 
the patentee having neglected to sile a specification. July 19, 1882). 

3458. Telephonic Apparatus: J. E. Chaster, Man- 
chester. (6d. 12 Fiys.|—In the receiver one pole of an electro- 
magnet is rendered sufficiently flexible to vibrate, and is attracted 
by the other pole placed nearly in contact with its poind of 
greatest vibration, the distance apart being adjusted by ascrew or 
equivalent device. The line wires come up through the handle, 
and are directly connected to a coil round a solid core fixed in a 
soft iron box with a thin vibrating lid immediately over the end of 
the cores and forming the opposite pole of the electro-magnet. 
A transmitting apparatus is described in the provisional specifica- 
tion only. (July 20, 1882), 

3490. Machinery for Cutting, Splitting, Chopping, 
and Bundling and Sifting Firewood: J. Rowley and 
H. Vulliamy, London. [6d. 8 Figs.)—The cutting surface 
of the cutters described in Specification 3673 of 1879, is vertical, 
straight, curved, or of axe fashion, and the stops are arranged in 
front. The block of wood is held by a weighted lever and rod. A 
self-acting sieve separates the dust and refuse and has reciprocating 
or rotary motion. The bell-mouthed cylinder described in Speci- 
fication 2433 of 1878, is made conical from end toend. (July 22, 


3506. Apparatus for Carrying Coal from Bottom of 
Pit to Consumer’s Cellar, &c.: E. O. Greening and | 
H. J. Collins, London. (2d.)—The coal is brought to the 
consumer's cellar without having been once removed from the 
wagon in which it was placed at the bottom of the pit, by a suit- 
able arrangement of trucks, carriages, &c. (Void, the patentees 
having neglected to file a specijication. July 24, 1852). 

3512. Buoyant or Life-Preserving Garments: F.W. 
Brewster, London. [s/. 8 Figs.)—The ordinary garments 
are rendered buoyant by means of charred cork, vegetable cellu- 
lose, or other suitable substances, or cotton and wool treated so as 
to be rendered buoyant. (July 25, 1882). 

3520. Are Electric Lamps: A. L. Lineff, London. 
[6d. 7 Figs.J}—Fig. 1 represents a vertical section of a double 
carbon lamp. A cylindrical vessel a of non-magnetic material is 
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wound with insulated wire bb'. A hollow iron core e is free to 
slide in the vessel @ and has a brass disc f, acting as a piston in 
the chamber c, attached to itslower end. An armature ring 9 ig 
held at one side, at a certain distance, and magnetically insulated 
from the top of the core e by a boss h, and is supported at its other 
side by aspring ¢. A spiral spring * actsas a counterpoise to the 
core é¢ and armature. The action is as follows: The current 
passing through the bobbin b b', causes the core e to attract the 
armature g, which tilts to one (the spring) side and jams the 
carbon-holder d, which is thus lifted with the core e, On 
the current becoming less the armature g tends to become hori- 
zontal, and thus to release the carbon-holder d. Fig. 2 illustrates 
a modification of the armature g. A bracket l of non-magnetic 
material is fixed to the conical top of the core e. Two jaws m, 
carrying iron pieces gg, hang from the bracket l. The above 
description is applicable to a single lamp, in which case the 
spring & willsurround the holder d. If the lamps be worked 


| in series the lamp is first wound with a shunt band afterwards 


with the thick wire 01. In the doublelamp illustrated the two 


| Cores are connected and form a single horseshoe core, guided by 


the pin shown above the spring k. Ina modification the armature 
jams a rod connected by a lever to suitable mechanism for grip- 
ping the carbon-holder. If the lamps have more than One pair of 
carbons, a top washer on the carbon-holder presses down a trigger, 
and releases the holder of the next carbon and strikes the are. 
(July 25, 1882), 

3528. Secondary Batteries, &c.: C.E. Buell, New 
Haven, Conn., U.S.A. [sd. 12 Figs.|—Referring to the illus- 
trations, an inner porous cell B is placed within the outer leade 
cell A, A plate cl, preferably of lead, is placed within the porou 


| cell B, and both the inner and outer cells are then nearly filled 


with globular or spherical pieces of lead, carbon, or other material 
D D!, and the exciting liquid and a layer of parattine, with or 
without an ordinary cover to prevent evaporation, are th 
applied. On starting to charge the secondary batteries, 


| dynamo is first worked with a closed or developing circuit, whic 


| is broken when the speed is sufficient, and a circuit closed through 


the batteries. The switches may be operated automatically by 
the governor when the speed is sufficient, or by the current itself, 
the developing circuit being first closed, and then the battery 
circuit, and these circuits being broken in the reverse order when 
the machine stops. Both the developing and the battery circuits 
may contain adjustable resistances. A switching device alter- 
nately connects one series of the batteries coupled for quantity 
into the charging circuit, and another series coupled for intensity 
into the working circuit. The switching cylinder may be operated 
by clock mechanism or its equivalent. The dynamo may be 
driven by a windmill, water-wheel, or other inconstant source of 
power. (July 25, 1882). 

3536. Union Joint or Coupling and 
Tubes: W. H. Beck, London. (/. L. B. Bodel and 
J. L. F. Brauer, Paris). (6d. 7 Figs).—One of the pipes has 
its end,collar elliptical in section; an internally screwed sleeve, 
having an elliptical shaped hole through it, is slipped over this, 
and on giving it a quarter turn will be held by the collar on the 
pipe. An elastic material is placed between the two parts forming 
the coupling, which are then screwed together. (July 25, 1882). 

3539. Fabrics for Protective and Preservative 
Purposes: J. Jowitt and G. 8S, Page, New York. (td. 
1 Fiy.]—The object is to produce a material to be used as a pro- 
tective covering, adapted specially for wrapping articles. (July 
25, 1882). 

3550. Automatic Apparatus to Insure Safety in 
Case of Fire : C.S. Beauchamp, London. (sd. 24 Fiys.| 
—The mechanism employed includes fourteen parts which, with 
the limited space at our disposal, we cannot here refer to. (July 
26, 1882). 

3553 Lubricating Bosses for Loose Pulleys, &c.: 

ye * e, London. (2. Decauville, Paris). (6d. 2 Figs.) 
—The lubricant is conveyed from an annular reservoir to the 
bearing surface by pieces of cane or analogous material by capil- 
lary attraction and by the vacuum formed ; the excess of oil re- 
turning by suitable apertures. (July 26, 1882). 

3556. Boat-Lowering Appliances: C. Grayson, 
Liverpool. {6d. 5 Fiys.|—The boati rests when in board and 
during loading in a cradle, consisting essentially of a rigid metallic 
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keel a, side pieces a) fitted with elastic fenders and connected by 
ribs a2. Eyebolts h, to which the falls are hooked, are secured to the 
cradle at each end. The lowering or raising is effected by means 
of the davits b, winch ¢c, and blocks, and falls d, (July 27, 1882). 


3557. Telephonic Spgennine : J. Munro, West 
Croydon, and B. Warwick, London. [6d. 17 Figs.)—Two 
pieces of tarnished iron wire gauze kept in contact under pres- 
sure, serve to transmit the voice when spoken to direct, or when 
enclosed in a sonorous case or mounted on a stand capable of 
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vibration. This invention is fully illustrated and described on 
pp. 252 and 253 of our issue of March 16, 1883. (July 27, 1882). 

3562. Treating Sewage: J. Young, Kelly, Renfrew. 
[6d. 1 Fig.]—Consists in distilling off a portion of the sewage, 
either by itself or in conjunction with lime, either at or above or 
below the atmospheric pressure. The apparatus consists of a 
series of closed vessels arranged that the gases pass successively 
from the first to the last, a current of steam mixed with air being 
passed through them. (July 27, 1882). 

3565. Apparatus for Adjusting Ventilators: H. 
Morris, Manchester. (6d. 4 Figs.)—The expansion of oil, 
glycerine, or other suitable liquid in a tube or tubes actuates a 
piston, which by an arrangement of levers operates the ventilators. 
(July 27, 1882). 

3570. Electric Arc Lamps: F. M. Newton, Barton 
Grange, Somerset. ([6d. 11 Figs.)—The illustration is a 
vertical section of the lamp. A cylinder A partially filled with 
mercury or other suitable liquid and divided into a number of 
compartments B by radial partitions c, each perforated with a small 
hole a, is employed to retard, modify, damp, or regulate the motion 
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of one or both of the electrodes. When the apparatus is at rest 
the fluid tends to take up a position of equilibrium, and when the 
cylinder is caused to rotate, when change occurs in the distance 
apart of the carbons, opposes an increasing resistance to rotation. 
In the illustration the carbon-holder is attached to a cord wound 
round the axis of the cylinder; in a modification two pinions of 
different sizes corresponding to the ratio of consumption of the 
+ and — carbons, on the axis gear with racks on the carbon- 
holders. (July 27, 1882). 


3575. Electric Lamps: J. G. Lorrain, London. (6d. 
12 Figs.|—The illustration represents an arc lampin which the upper 
carbon is movable and the lower fixed. The solenoid A is pivotted 
by means of screws ¢ so as to be capable of moving in a vertical 
plane. The wire of the solenoid is wound upon a non-magnetic 
tube provided on its exterior with an iron envelope having two 
recesses into which the points of the screws C fit. The core con- 
sists of a tubular iron part and another non-magnetic portion. 
The mass b is fixed to the iron core and supports the projectors ¢ 





which support the carbon. At the back of the solenoid a frame n 
carries a spindle n' provided with a nut to adjust the pressure of 
the spring 0. The action is as follows: The carbons being apart 
and the current switched on, it passes through the shunt solenoid 
drawing in the projection c, allowing the carbon to fall, and the 
mass J is attracted by the fixed mass of iron b! and turns on its 
pivots C against the action of the spring p; the current now 
passes almost entirely through the carbons, and the spring p pulls 
the solenoid in nearly a horizontal position and establishes the 
arc. Slight modifications of the arrangements are described and 
illustrated, e.g., the lower electrode may be attached by an elbow- 
shaped lever to the movable solenoid and so raised or lowered in 
accordance with the movements of the latter. (July 27, 1882). 


3576. Distributing and Measuring Electricity, &c.: 
J. Hopkinson, London. [éd. 10 Figs.|—In order to main- 
tain the potential constant at the delivery end of the conductors 
it is necessary to increase the potential at the supply end as the 
current increases. To ascertain the potential at the far end of the 
conductor a galvanometer is differentially wound with two coils, 
one having a high resistance and connected to the two terminals of 
the machine, and the other having a low resistance and conveying 
the current to the main conductor, and acting in opposition te the 
high resistance coil. If these coils be wound on an electro- 
magnet it may act asa relay to ring a bell or reverse a small 
dynamo to adjust the resistance, or a few coils conveying the cur- 
rent to the main conductor may be wound upon the ordinary 
electro-magnets of the dynamo, or on a separate magnet. To 
economise the cost of main conductors, a main conductor is 
taken from each extreme pole of two dynamos and a small con- 
ductor from the middle poles, and between the other two con- 
ductors to which the leads of the houses are connected alternately, 
the return leads being all connected to the middle conductor. 
Consists further in modifying the make and break of contact of 
the meter described in Specitication 49 of 1882, the two surfaces 
being made to rotate relatively to one another. The meter is 
fully illustrated and described on page 213 of our issue of March 


9, 1883, No. 897, In order to switch out a dynamo, a switch is used 
in which contact is made by an electro-magnet which is auto- 
matically broken when the current approaches zero from the 
slackening of speed. (July 27, 1882). 


3577, Manufacture of Caustic Soda and Caustic 
Potash: A. J. Boult, London. (H. Herberts, Barmen, 
Germany). {6d. 1Fig.)—The lyes are filtered under a pressure 
higher than that of the atmosphere. (July 27, 1882). 


3581. Frictional Clutches or Brakes for Machinery : 
H. Fisher, Nottingham, and J.S. Walker, Wigan. 
(6d, 7 Figs.|—The frictional contact is established between the 
two parts by means of a clip passing round the friction wheel 
joined together at the ends by a screw or equivalent device 
whereby the length may be varied by the operation of levers and 
a slide. If the clutch is made in two or more parts they are 
joined together by right and left-handed screws. (July 28, 1882). 

3587. Head Coverings for Hot Climates: J. F. 


Watson, London, (4d. 1 Fiy.)—The hat is constructed with 
a lining of absorbent material or a double top. (July 28, 1882). 


3590. Roller Mills: A. W. L. Reddie, London. (1. 
F. St. Requier, Paris). (6d. 2 Figs.|—Referring to the illustra- 
tions, Fig. 1 shows in elevation partly in section of a duplicate 
mill, and Fig. 2 show in plan and elevation the distributing 
roll D hereafter referred to. Thefeed hopper A is fitted with the 
usual slide B, operated by the handwheel ¢, regulating the supply 
of grain to the roller D working in a small easing d. The roller D 
delivers the grain on to a second roller E, of twice the diameter, 





working on the casing e. The rollers D and E are grooved as 
shown in Fig. 2, those of E being of a finer gauge. The 
roller E is driven at the same speed as D, and thus affords a larger 
surface for the grain to lodge on, the stream of grain being conse- 
quently thinned out or lengthened. “The pressure put on the 
rolls is regulated by means of the adjustable bearing and 
system of levers L,M, N. The crushed grain is stripped from the 
rolls F G by scrapers T. (July 23, 1832). 

3591. Electric Producer and Power Machines: J. 
Imray, London. (6d. 2 Figs.)—Fig. 1 is a longitudinal 
section of the dynamo machine, and Fig. 2 an end view of the 
armature. The field and induced magnets are similarly con- 
structed, but the cores of the field magnet may be of hard iron or 
steel, while those of the armatures are of soft iron. Layers of 
insulated wires W! are wound upon the cylindrical shell C made 
of non-magnetic material. Cylindrical iron cores I made in seg- 
ments (five in the illustration) are fixed over these, and are fixed 
to the iron frame or to the armature. At their other ends, in the 
case of the field magnets, the segments are fixed to the shell C by 
bolts F, and have extensions i. Several layers of insulated wire 











W?2 are wound over and around the segments I, the number of 
these layers being preferably double those of W!. Another set of 
segmental cylindrical cores O, having extensions 0, are fixed in the 
same way as the cores I, and are wcund with insulated wire W3, 
having the same number of layers as W!. The currents are passed 
through the convolutions W! and W3 of the field magnets in the 
same direction, and through W2 in the opposite direction; all the 
polar extensions i have the like polarity, and the extensionso have 
the opposite polarity to i, and these extensions o and i alternate 
both round the field and armature (Fig. 2). The working of the 
machine will be readily understood. (July 28, 1882). 


3602. ey for Clearing Wool from Frag- 
ments of Straw, &c.: O. Imray, London. (La Société 
Harmel Freres, Val des Bois, France). [4d. 2 Figs.]—The wool, 
as it passes from the first combing cylinders of a carding machine, 
is caused to pass over a roller on which it is pressed by other 
loaded rollers, either the lower roller or upper rollers being fluted, 
(July 29, 1882).§ 

3606. Rolling Steel, &c.: W. T. Beesley, Sheffield, 
Yorks, [6d. 6 Figs.)—A suitable furnace in two divisions, 
through which the steel bars pass on their way to the rolls, is 
placed in line with the rolls. (July 29, 1882). 


3610. Apparatus for Obtaining Products from 
Blast Furnace Gases; J. Alexander and A, K. 
McCosh, Gartsherrie, Lanark. (8d. 6 Figs.)—Consists of 
a rectangular structure, the interior of which is divided by vertical 
partitions placed alternately at the top and bottom. Pipes, 
through which cold water is passed, are placed horizontally across 
the compartments. Ina modification the structure is made of a 
vertical cylindrical form, the compartments being formed by 
cylindrical casings. (July 31, 1882). 


3612.* Haulage Clips: J. Walker, Derby. ([2d.)— 





Relates toa clip for attaching corves to and detaching them from 
haulage chains or ropes. (July 31, 1882). 


3613. Stoves for Heating by a Combination of Hot 
Air and Water: A. C. Henderson, London. (Besson 
and Co,, Paris). (6d. 6 Figs.|—The firegrate is placed within a 
cylindrical casing. Two parallel pipes extend from the top to the 
bottom of the stove, being surrounded by water. The chimney 
also passes through the water and thus heats it. (July 31, 1882). 


3615. Looms for Weaving Woollen Cloth, &c.: J. 
Hopkinson, Birstal, Yorks. (6d. 5 Fiys.)—Relates to 
means by which the tension of the threads of the warp when 
weaving two or more warps is regulated, and the motion of the 
beams of the warp are governed so as to correspond with the take- . 
up motion of the cloth beam on which the fabric in the process of 
weaving is wound. Three methods are described and illustrated, 

















—) 


one of which is represented in side elevation in the accompanying 
drawing. Wheels C and D of the required pitch and diameter 
are fixed on the shafts A and A! of the warp beams B and Bl. A 
bracket F provided with a slot hole G to regulate its position is 
secured to the loom frame, and is made with a slide opening H, 
fitted with a metal block I carrying the shaft of the warp beam, 
The shaft A! thus receives its motion direct from the stationary 
shaft A. (July 31, 1882). 

3618. Apparatus [for “Discharging Oil on Agitated 
Water: 7 Gordon, Dundee. [4¢d. 3 Figs.|—A vessel 
is kept closed in opposition to a spring tended to open it, by means 
of Up or similar material which on being moistened gives way 
and allows the vessel to open. (July 31, 1882). 

3620. Horse-Shoes: F. H. F. Engel, London. (0. 
Lampe, Hamburg.) (4d. 5 Figs.]—Toes or calks are applied to 
the main shoe by means of dovetail projections corresponding to 
the grooves of the main shoe, the part being kept in position by 
keys. (July 31, 1882). 

$622.* Construction of Railway Brakes: G. E. 
a. London. (J. B. Charlier, Nimes). (4d. 7 Figs.} 
—Skid shoes are lowered, so as to come in contact with the rails 
and raise the carriages, by means of a screw actuated by a worm 
on the driving axle of the locomotive, the collar in which the 
bowering screws revolve being locked to the frame when required 
to put on the brake. (July 31, 1882). 

3623. Lamp Burners: H. W. Hayden, Waterbury, 
Conn., U.S.A. [6d. 5 Figs.)—Two parallel wick tubes pass 
through the base, he metal of which extends upwardly'and out- 
wardly in the form of three arms which support a perforated 
plate forming the air distributor, the central portion being raised. 
A removable deflector having two flame slots is placed over the 
distributor and ‘directs the air upon the two flames. (July 31, 
1882). 

3625. Manufacture of Central Fire Cartridges: 
Cc. S. Bailey, Waltham Abbey, x. (6d. 2 Figs.J— 
The cartridge (as described in the Specification 496 of 1882, 
and illustrated in the accompanying Fig. 1) consists of an 
inner cup b and an outer cup g enclosing the crown of the per- 
cussion cap d, the flange of the cap chamber c being supported by 








the inner cup backed up by the paper packing f. The inner cup 
b (as shown in Fig. 2) is formed with an external annular con- 
cavity h and an internal annular convexity i, at its bottom, be- 
tween the outer circumference and the central hole j, through 
which the eap chamber is to pass. The thin outer edge of the cup 
b is preferably serrated (as shown in Fig. 2). When the parts are 
assembled the cavity and convexity are pressed out, and a bead or 
rim g' is formed, as shown in Fig. 1. (July 31, 1882). 

3628. Looms for Weaving Cloth: H. J. Haddan, 
London. (L. J. Knowles, Massachusetts, U.S.A.) [10d. 
18 Figs.|}—Consists in the combination of a fast and loose pulley 
with a brake wheel and brake, the mechanism for converting 
the pulley being actuated by a rigid projection on the brake, and 
of the above with an ordinary loose pulley and a belt shafting 
device, the stripper lever of the jatter being under the control of 
the mechanism which operates the brake. (July 31, 1882). 


3629. Weft Stop-Motion for Looms: H. J. Haddan, 
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London. (L. J. Knowles, Massachusetts, U.S.A.) [6d. 9 Figs. 
—Consists essentially of (1) a long feeler shaft a2? extending from 
the middle of the warp to the exterior thereof ; (2) the feeler wires w 
and dagger K both rigidly attached to the feeler shaft, so that they 
tilt or vibrate in opposite directions, the former at the inner and 
the latter at the outer end of the shaft ; (3)a governing rod P is 
pivotted to astand R,and connected with the other parts of the 
weft stop motion so that it not only swings with the lay, but has at 
its upper end a relative vertical motion to the lay. Consistsalso of a 
horizontal lever pivotted to the lay to serve as the dagger of the 
weft stop motion and connected by a rod and crank dise with the 
feeler shaft. (July 31, 1882). 


3632.* Steam Engines: D. Forbes and J. Hayes, 
London, [2d.}—Two pistons are placed in a single cylinder and 
when steam is admitted between them by a valve they are driven 
apart, and on steam being admitted by valves to the two ends of 
the cylinder, they are brought together. (July 31, 1882). 


3633, Tachygraphical Apparatus: H. H. Lake, 
London, (JV. A. de Celada, Cadiz). [ls. 6d. 5 Figs,J—An 
apparatus to follow and reproduce speech or language by mecha- 
nical means and in printed characters. The provisional and final 
specification contain together twenty-five pages of closely printed 
matter. (July 31, 1882). 


3634. Bobbin Frames for Looms: H. H. Lake, 
London. (i. S. Cookson, Philadelphia,U.S.A,) (6d. 4 Figs.|—Con- 
sists essentially of supporting the bobbins upon loose friction 
wheels arranged in the frame and independent of the bobbin, and 
in minor details of construction. (July 31, 1882). 


3637.* Mechanism for Operating Signals on Rail- 
way Engines: A.C. Emery, London. (2d.)|—A swinging 
arm, operated by striking an arm raised in its path, actuates by 
means of a cam on it, a reciprocally sliding rod, working in 
guides and connected to the whistle. (July 31, 1882). 


3638.* tre for Filtering, &c., Dust from 
Currents of Air: A. Stevenson, ester. (2d.)—In an 
air duct or chamber is placed a frame pivotted at its upper side, 
carrying a porous fabric which serves to intercept the dust; by 
reversing the current of air the frame oscillates through a small 
arc, and thus shakes off any dust that may have accumulated on 
the fabric. (August 1, 1882). 


3639.* Purifying Coal Gas: J. Walker, Leeds. 
2d.]—Coke dust is substituted in place of sawdust, mixed with 
oxide, which is usually employed for separating. (August1, 1882). 


3643. Manufacture of Ammonia: A. Feldmann, 
Bremen, Germany. [6¢. 2 Figs.J—A ‘“‘column” consisting 
of a cylindrical vessel divided into several compartments con- 
nected by pipes is erected over the decomposing vessel of such 
height that precipitation of the lime introduced in excess is 
therein effected, so that the decomposed liquid passes by an over- 
flow pipe into a second “column” free from lime in suspension. 
The bottom compartment of the decomposing vessel is separated 
by, a sieve bottom, and contains a recoil wheel with bent arms 
rotated by the reaction of the issuing steam. (August 1, 1882). 


3646. Apparatus for Obtaining Products of 

Destructive Distillation from Solid Matters: G. F. 

dfern, London. (H. Wurtz, New York, U.S.A.) [8d. 
2 Figs,j—Relates to an apparatus for obtaining products of dry 
and destructive distillation from solid matters of organic nature, 
either animal, vegetable, or mineral, e.g., coals of all kinds, 
bituminous shales, wood, seaweeds, fish, leather, &c. (August 1, 
1882). 

3647. Packing for Stuffing-Boxes, Glands, &c.: J. 
Brown, London. (6d. 6 Fiys.|—The packing is made of a 
core of asbestos, lapped with wire of antifriction metal, the whole 
being plaited over with asbestos or other suitable substance. This 


may again be wrapped with antifriction metal and plaited with |. 


asbestos, andso on. The asbestos may be spread with white lead 
and oil. (August 1, 1882). 


3648. Fastening for Laces for Boots, &c: G. F. 
Redfern, London. (£. C. C. Henderson, Picton, and T. A. 
McDonald, Durham, N.S., Canada). [6d. 1 Fig.)—One of the 
flaps of the shoe has three apertures arranged in the shape of a 
triangle, the lace being held by a part of itself between two of the 
apertures, the lace being secured at the bottom by a slit in the 
end passing over a hook. (August 1, 1882). 


3650.* Trousers: R. Redman, Hebden Bridge, 
Yorks. (2d.)—Consists in cutting and forming the linings so as 
to render a sewing machine available for stitching them in. 
(August 1, 1882). 


3653. Railways and Tramways: A. Vogt and A. 
Figge, London. (6d. 7 Figs.)—The sleeper is approximately 
bell-shaped and is provided with downwardly inclined symmetrical 
screw rings. A flat-footed rail standsin a groove formed to re- 
ceive the foot and is fastened by two double-headed dogs passed 
through holes in the rail holder. (August 1, 1882). 


3654. Saw-Filing Apparatus: A. M. Clark, London. 
(C. M. Elkins, Matteawan, and W. H. Weston, Newburgh, N.Y., 
U.S.A.) [6d. 3 Figs.)—Consists principally of two jaws tor 
clamping the blade and of a longitudinally sliding stock for hold- 
ing and operating the file; the stock is axially adjustable and is 
mounted on a guide which is laterally adjustable. (August 1, 
1852). 

3655.* Electric Lamps: O. G. Pritchard, London. 
(2d.]—The are is formed between the points of carbons along a 
narrow and comparatively deep fissure formed in the upper side 
of a sphere of marble, closely enclosed in a spherical envelope of 
highly refractory material made in segments, and in one or more 
layers breaking joint with one another, and enclosed in a metal 
sheath. The carbons pass in directions more or less convergent 
through closely fitting openings in the refractory envelope, and 
are contained within metal tubes closely packed with asbestos. 
The light is emitted through a circular opening in the metal 
sheath opposite to the groove, and a close-fitting cone of polished 
metal, the large end of which is closed by a lens fixed in the open- 
ing. The carbons are kept in the fissures by springs or the lamp 
may be inverted with a large condenser used without the reflector. 
(August 1, 1882). 


3656. Machines for Manufacturing Cigarettes: 
W. R. Lake, London. (The Cowman Cigarette Machine 
Company, New York, U.S.A.) [ls. 6d. 30 Figs.|—This complete 
specification contains eleven sheets of drawings, thirteen pages of 
description and thirty-eight claims. (August 1, 1882). 


3657. Embroidering Apparatus for Sewing Ma- 
ehines : W. R. Lake, London. (Ff. H. Chilton, New York, 
U.S.A.) [6d. 18 Figs.)—Consists in various combinations and 
arrangements of the operative parts, and in the specific construc- 
tion of the foot of the attachment. (August 1, 1882). 


3658. Steam Pumps: W. W. Beaumont, London. 
[6d. 9 Figs.)—The steam is admitted inte the upper part of the 
cylinder A by the valve B, and the water is drawn into the lower 
part by suction through the valve. Steam enters by the passage 
a and valve a', and forces down the piston D, which, striking 
against the end of the rod G, moves the valve B, closes the port 
qa}, and opens the port b! which leads to exhaust where the steam 








is condensed by contact with the cold surface of the rising main, 
and by injection if necessary. The piston D rises, and in com- 
pleting its stroke comes in contact with the end B!, and closes the 


























exhaust and opens the steam valve. The length of the piston D 
is equal to or greater than the length of the stroke, and it is hollow 
and is filled with non-conducting materials. E E are the delivery 
valves, and F the rising main, (August 1, 1882). 


3659.* Machines for Impressing the Postmark 
and Obliterating the Stamp on Letters, &c.: E. A. 
Brydges, London. (D. Grove, Berlin, and A. Plumecke, 
Osterwedding). {4d.]—A lever arm is set in operation so that the 
letters, &c., are stamped, and the stamp is automatically provided 
with fresh ink, and a combination of levers at the same time 
causes the letters, &c., to be thrown into a suitably arranged 
basket. (August 2, 1882). 


3662. Tube Expanders for Steam Boilers, &c.: 
G. Sonnenthal, London. (P. Revollon, Moulins, France). 
{6d. 5 Figs.]—Consists in connecting the short taper rolls or con- 
nexions described in the Provisional Specification 1754 of 1880, 
together by any convenient articulations, so that whilst held 
together in their length between parallel planes they may expand 
radially from the central taper bar and act freely on the inner 
faces of the tubes. (August 2, 1882). 

3663. Steam Traps: H. Lancaster, Pendleton, Lanc, 
{6d. 4 Figs,|—A valve which is connected by a hollow arm toa 
float is loosely mounted on a hollow screw spindle. The water 
issues from the outlet into a small valve chamber, whence it 
escapes through ports in the hollow spindle into the float, the 
issue of steam raising the float and spindle by turning the closing 
valve. (August 2, 1882). 


3665.* Plates of Secondary or Electrical Storage 
Batteries: T. Cuttriss, London. (Partly C. Cuttriss, 
Duzxtenny, Mass., U.S.A.) [2d.J]—Soda, in either its simple or 
compound form, may be mixed with red lead, or other salts of 
lead, of which moderate-sized pieces are placed in a suitable mould 
and duly heated, melted lead being then poured in to fill up the 
interstices, the soda being afterwards removed by boiling in water 
or otherwise ; a plate filled with cavities being thus obtained. 
(August 2, 1882). 

3667. Apoerewne for Indicating the Position of 
Railway Switches: H. J. Haddan,London. (@. (tte, 
Apeldoorn, Holland). (6d. 8 Figs.)—Consists of a contact box 
in which the movements of the switch points are reproduced, and 
which only allows the electric current to pass when the switch 
points are not in contact with these counter rails. The indicating 
apparatus is composed of a cylinder, two signal plates, and a 
ratchet mechanism and an electro-magnet, two levers and a 
ratchet wheel, and sensibly and audiby denotes the exact posi- 
tion of the rails. (August 2, 1882). 


3668. Lubricating of Spinning and Preparing 
Machinery: B. A. Dobson, Bolton. [6d. 7 Figs.)— 
Loose or removable oil reservoirs are applied to spindles mounted 
in rails of spinning machines. Relates also to an arrangement of 
a fly-comb motion box. (August 2, 1882). 


3669.* Looms for Weaving: J. Whittaker, Padi- 
ham, and R. Clayton, Rishton, Lance. (2d.)—Tappets are 
placed under the loom on a shaft that receives motion from a 
tappet shaft. Jacks attached to the top staves of the healds by 
cords or bands passing over the guide pulley are placed below the 
tappets ; springs connected to the bottom staves of the healds 
draw these up. (August 2, 1882). 

3671. Combined Working of Railway Switches 
and Signals; P. Prince, Derby. (6d. 2 Figs.|—Relates 
to safety appliances connected with facing points and signals, 
which will prevent a signal being lowered unless the points are 
absolutely in their proper position. (August 2, 1882). 

3672. Manufacture of Figured Cloth: J. Kirkman, 
R. Smith, and P. Entwistle, Bolton, Lanc. (4d.)— 
The object is to obtain a raised or embossed figure on a twill or 
satin ground, the figure to be plain, satin, or twill as desired. This 
cloth can be made with either one or two shuttles with a similar 


effect. (August 2, 1882). 
3674.* 4 yo for Preventing Accidents on 
Railways: S. Williams, Newport, Mon, [4d.)—An ap- 


paratus constructed on the principle of the lazy-tongs, extending 
at least the length of the train is attached to the front of the 
locomotive. (August 2, 1882). 


3675. Cleaning Wool from Burrs, Thistles, &c.: 
W. P. Thompson, London, (A. Fraysée, Anvers). (6d. 
14 Figs.J—A travelling table feeds the fleece to two grooved 
rollers which in turn feed it to a cylinder having needles project- 
ing from its surface, the cylinder moving faster than the rollers, 
opens up the fleece and a sheet of water plays on it, or the cylinder 
may consist of two end pieces connected together by longitudinal 
strips of iron on which are mounted needles, a stream of water in 
this case being projected from inside the cylinder. (August 2, 
1882), 

3677.* Balanced Slide Valves for Steam Engines: 
A. M. Clark,London. (J. J. De Lancy, Binghampton, New 
York, U.S.A.) [4d.)—A hollow rectangular valve with perpendi- 
cular faces works beneath the face plate in the steam chest, and 
has fitted on it a slotted balance plate between the valve and face 
plate. (August 2, 1882). 

3679. Railways: L, A. Groth, London. (fF. Schauman, 
Sweden). [6d. 10 Figs.j—Concrete or stone sleepers are 
employed; washer plates of compressed or prepared cork are 
placed between these and the rail which is secured by bolts and 











nuts and spring clip plates, the desired width between the rails 
being secured by iron cross-ties. (August 2, 1882). 


3681. Apparatus for Facilitating Telephonic Com- 
munication : J. Cowan, Vineyard Garston, Lance. ([2d.] 
—In various districts of a town poles or pillar boxes are erected, 
each containing, in a lock-up case, an instrument in connexion 
with one of the central stations. Subscribers are provided with a 
key for these cases, and the lock is so arranged that the key can- 
not be withdrawn until the door is properly secured. By means 
of an electric bolt the door cannot be closed unless the receiving 
instrument be hung up in its place. (August 2, 1882). 


3682." Grass EdgeClippers; T. Green, Leeds, (2d.} 
—The machine has a revolving star or other shaped cutter which 
acts in its rotatory motion against a fixed blade or shear fixed to 
the side of the machine. The depth of the cut may be regulated. 
(August 2, 1882). 

3684. Fire-Arm: . R. Lake, London. (Count 
Coronini, Goerz). (6d. 6 Figs.)}—A firearm having thirteen or 
more barrels, all of which may be fired simultaneously, the butt 
being ided by india-rubber tubes packed in horsehair, and 
covered with leather. (August 2, 1882). 


3685. D o Electric Machines: W. R. Lake, 
London, (1. C. Sample and F. Rabl, Camden, N.J., U.S.A.) 
(6d. 7 Figs.)—The object of this invention is to provide more 
powerful eld magnets and to govern the current generated. The 
illustration is a side elevation partly in section, the governor being 
removed. F F are compound field magnets, having tubular cores 
F! F2 arranged one within the other (F* may be solid). The poles 
F3 F4 are of one polarity and F® F6 of opposite polarity ; the pole 
pieces F3 F5 almost encircle the armature, and the inner poles F4 
Fé are curved to conform to the curve of the armature. The 



































brushes S are held by the adjustable arms S?S3 provided with 
eye rings « s through which the stud S4 secured to the standard T 
passes. The arms S2 S3 are also provided with small arms s! hav- 
ing slots s? through which a clamping screw s3 passes to secure 
them in any desired position. The current, or a part of it, is con- 
veyed by means of brushes to solenoids suitably rigidly mounted 
on the shaft. If the resistance in the circuit be increased or de- 
creased, the cores of the solenoids will be drawn in against adjust- 
able springs or vice versd, which acting, by means of links, upon 
a movable portion (or the whole) of the commutator, rotates it 
around the shaft, so causing the brushes to collect more or less 
current as desired. (August 2, 1882), 

3686.* Exhaust Fans and Blowers: F. M. Eden, 
Kettering. (2d.)—Relates to the construction of the fan, and 
especially to the form and construction of the blades. (August 2, 
1882 





3687." Apparatus for Working Machinery by Manu- 
motive Power: T. M. Hiscock, Birmingham. ([2d.) 
—An arrangement for driving tricycles, &c., by hand power. 
(August 2, 1882). 

3688. Door?Knobs; W. Thomson, Crompton Fold, 
Lancs. (6d. 2 Figs.)—The small end of the knob, squared, is 
fitted into a shallow socket which has a projection on the other 
side, going through the centre of the door-plate in which it is 
secured, but so as toturn freely, by rivetting or otherwise ; a pro- 
longation of the shallow socket passes into the handle, which is 
secured thereto by a nut working in a recessed cavity in the 
handle, the cavity being closed by a wood plug. (August 2, 1882). 


3689. Apparatus for Regulating the Transmission 
of Electrical Energy and Speed of Steam Engines: 
W.R. Lake, London. (M. Levy, Paris). [10d. 18 Figs.)—A 
portion of the current to be regulated passes through the arma- 
tures of a dynamo and magneto machines arranged infopposition 
on the same shaft and traverses the field magnets of the dynamo ; 
the equilibrium) of the shaft being adjusted by resistances for the 
normal current. This shaft operates the ordinary controlling 
mechanism of the motor. Slight modifications are described and 
illustrated, e.g., the magneto machine may be replaced by a 
spring. In another arrangement the core of an electro-magnet in 
a shunt circuit controls the position of a commutator which 
normally cuts off the current from a small dynamo or admits it, 
causing the dynamo to revolve in the required direction. If it be 
required to keep the speed of the motor within predetermined 
limits, two or more generators are arranged, with their armatures 
in the main circuit, and one with its field magnets also in the 
same circuit, whilst the field magnets of the others are arranged 
in a shunt circuit, a current regulator of any kind being arranged 
similarly to the lamps. The speed of a shaft may be regulated 
by placing a generator thereon, the current of which actuates a 
regulator which controls the admission or cut-off valve. Accu- 
mulators are arranged in groups (varying as the numbers 1, 2, 4, 
8, &c.), the two poles of each group having contact springs bearing 
upon a cylindrical surface, a portion of which is covered by 
copper plates arranged in insulated rows parallel to the axis. If 
both the springs of one or more batteries rest upon an insulated 
covering of the copper plate which connects the adjacent terminals 
of the adjacent batteries, they will be out of circuit, the other 
batteries have their terminals on two separate copper plates in 
the same row, thus allowing of any combination of the batteries. 
There are necessarily as many rows as the sum of the numbers 1, 
2, 4, 8, &c. By a somewhat similar arrangement, resistances 
arranged in the same manner as the batteries may be thrown in or 
out of circuit, Very fine resistance wires are placed in a vacuum. 
The commutator cylinder may be automatically regulated by a 
current regulator. (August 2, 1882). 

3690. Horse-Shoes: J. R. Thomson, Buckden, 
[2d.]—The metal part of the{shoe is formed in two parts, hinged 
together, an india-rubber pad being placed between them, 
(August 2, 1882), 
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3692. Winding-on Motions for Tapeing Machi- 
nery, &c.: ¥Y. Duxbury, Over Darwen, [(d. 2 Figs.J— 
To obtain the requisite tension, a forked lever is employed, span- 
ning the driving shaft, each fork carrying friction rollers capable 
of pressing on a sliding friction plate, and bringing it into con- 
tact with the other friction plate, Attached to this lever by a 
suitable link is a horizontal arm, carrying a movable weight by 
which means the tension is adjusted. (August 2, 1882). 


3695." Preserving Milk and Cream: H. W. L. O. 
von Roden, Hamburg. [2d.)—The milk is placed in bottles 
and heated to 210 deg. Fabr. during an hour, the stopper being 
surrounded with oil, the whole is then allowed to gradually cool 
down. (August 3, 1552). 


£698.*  Micro-Telephonic Apparatus: J. H. John- 
son, London, (Dr. A. D’Arsonvu, Paris.) [2d.)—The arrange- 
ment of microphone described in the application for Patent 
2065 of 1832 is attached to a telephone receiver, the principal 
feature in which consists of a circular coil placed in an annular 
magnetic fleld, to accomplish which the coil is wound in the 
variable space between the poles of a permanent magnet having 
one pole in the form of a cylinder surrounding the other. The 
vibrating plate of the receiver is in direct contact with the poles 
of the magnet. (August 3, 1852). 

3700. Secondary Batteries : E. G. Brewer, London. 
(O. Schulz, Strasbourg). [6d. 3 Figs.}—To obtain a porous 
surface sulphur is placed on the lead electrodes which are then 
heated, a layer of sulphuret of lead being formed. In charging 
the batteries the sulphur is instantly separated, so that only a 
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porous layer of lead remains in the one electrode in combina- 
tion with oxygenand in the other with hydrogen. Or pure 





sulphuret of lead may be laid on the plates of lead or other 
suitable metal or charcoal mechanically. Referring to the draw- 
inss, Fig. 1 is a vertical longitudinal section, and Fig. 2a vertical 
cross section of the battery as prepared, in which the prepared 
— A B are suspended comb-like in the receptacle C, the metal 
vars A, B, serving assupports. (August 3, 1882). 


3703. Apparatus for Making Ice: T. Watts, New- 
port, Hants, and W. A. Gorman, London, [(id. 5 Fiys.) 
—Pigs. 1 and 2 are side and end elevations of one arrangement of 
agitator, and Fig. 3. side elevation of an agitator with telescopic 
or longitudinal expanding arrangemeut. The agitator receives a 
positive upward motion, the downward motion being caused by 
gravity or bya spring. A rod fof suitable metal is attached to 





the beam by means of a chain fastened to the agitating cross 
Fig. 3. Fiq. 7. Fig2. 
' 
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parth. A flap plate i is pivotted or hinged at the point K to the | 


cross part h. Fig. 3 shows the agitator composed of three leaves | 
or flaps, the central one being fixed to the rod f, and the outside } 
ones being secured to the central one by links 1 m and n o | 
respectively, the links of each pair being inclined in opposite direc- 
tions. When‘the agitator is at rest and pressing upon the bottom 
of the vessel, the links occupy the positions shown by the full lines. 
When the rod fis raised the flaps fall in the positions shown by 
the dotted lines adjusted by the length of the mould or by the ice | 
formed around its ends. (August 3, 1882). 


3704.* Vacuum Brake Apparatus: J. Gresham, | 
Salford. (2d.|—Consists in arranging a gland with the types of | 
automatic vacuum break cylinders referred to in Patent 5109 of | 
1881, and relates to other improvements on the said patent. 
(August 4, 1882). 


3706. Combining Harmoniums with Pianos: L. 
Kustner, Hamburg. (6d. 8 Figs.)—In this arrangement | 
two separate keyboards are provided by which the performer may 
play either instrument separately, or by pushing in a stop which 
actuates certain levers, the piano keyboard is used for playing 
both instruments simultaneously. A prolongation of the piano’s 
com facilitates its application for moving the pedals of the 

armonium. (August 4, 1882). 


3707. Compound Steam Engines: C. J. Galloway 
and J. H, Beckwith, Manchester, [6d. § Figs.|—The low- 
pressure cylinder is placed horizontally, and the high-pressure 
cylinder close above it, inclined downwards towards the front, so 
that its axis passes through the axis of the crankshaft, the con- 
necting rods being linked to guided slippersattached to the ee 
rods respectively. Fig. 1 is a transverse section through the 
cylinders, and Fig. 2 a sectional plan through the low-pressure 














cylinder and slide. The low-pressure slide D, worked in the usual 
way, has a central port d, placing each of the ports UJ in com- 
munication with the exhaust. It has also on its upper side a 
port d! communicating with two side cavities d? by which the 
steam supply passes to the ports 71. The port d! travels along the 
under side of a facing in which there are two ports A communi- 
cating respectively with the opposite ends of the high pressure 
cylinder. The ports h have lateral supply ports f, governed by & 
high-pressure slide F worked by an eccentric and expnasion gear. 
(August 4, 1882). 





3710. Electric Lighting: T, Parker, Coalbrook- 
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dale, and P. E. Elwell, Wolverhampton, [(d. 10 Fis.) | 
—Referring to the illustrations, Fig. 1 is a side elevation, and | 
Fig. 2 a transverse section on line x z of adynamo-electric machine, 
in which A is an armature cylinder consisting of iron wire or rings 
P mounted by a wood or other cone on the spindle B. C Cl, &c., 
are exciting magnets of alternate polarity carried at their outer 
extremities by a ring. The bars 1, 2, 3, &c., held apart by 
insulating pieces @ a, upon the armature cylinder, are coupled 
together at alternate ends by the connecting pieces b and ¢, except- 
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img 12 and 1, which are connected to a pair of Saxton’s rings E E. 
An alternating current is thus collected by means of the usual 
blocks on the rings. In another arrangement two or more inde- 
pendent series of bars are mounted on the armature, and by 
substituting a commutator for the Saxton’s rings, either arrange- 
ment will yield a continuous current. The invention also relates 
to carbons for incandescent lamps made by carbonising the fibres 
from the leaves of the greater plantain or waybread, the fibres 
being retained in the split ends of wires, which may be wrapped 
round with Al, and also the wires in the tubes of the lamp by an 
amalgam of cadmium and tin, such as used by dentists, and to the 
employment in secondary batteries of lead electrodes which have 
been prepared in a dilute mixed solution of sulphuric and_ nitric 
acids in order to cause a roughening or minute honey-combing of 
the surface. (August 4, 1882). 


3711. Bridges of the Furnaces of Marine and 
Cornish Boilers C. Hill, Blaydon-on-Tyne. [4/. 2 Fis.) 

A hollow bridge formed of bricks, iron, or other material is 
arranged at the end of the grate in the usual way, air is taken 
from under the bars through the hollow portion of the bridge 
and in its heated state impinges on the fire and aids combustion. 
(August 4, 1832). 


3714. Manufacture of Sulphurous Anhydride; S. 
Pitt, Sutton, Surrey. (Compagnie Industrielle dex procédés 
Raoul Pictet, Paris). [6d. 1 Fig.)—The system of dehydration 
consists in lowering the temperature of the gas to 10 deg., and 
removing all trace of water by means of crystallisation ; to ac- 
complish this the gaseous sulphurous acid from the retorts is 
passed through a long refrigerating channel, from whence it passes 
to an oil gasometer and is pumped at a pressure from there into a 
cylindrical condenser, traversed by tubes through which water at 
an ordinary temperature flows, taking up the heat disengaged by 
the liquefaction of the sulphurous anhydride compressed by the 
pump. (August 4, 1882). 

3716." Cube Fire Lighters: T, V. Trew, Plaistow. 
(2d.]—The wood is fed into a trough by an endless pitched chain 
and pierced by three drills; first, vertically; second, horizontally ; 
and the third, horizontally and at right angles to the second ; a 
swinging circular saw cuts the blocks off after they are drilled. 
(August 4, 1882). 





3719. Folding Seats for Counter, Desk, &c.: W. H. 
Avis, Polegate, Sussex. (6d. 2 Figs.)—The seat is sup- | 
ported upon a bracket or jib, composed of a vertical post having | 
journals at its topand bottom ends, supported in suitable bearings, | 
forming the axis on which the bracket swings ; an arm is pivotted 
at one end tothe top of the post, and has the seat fixed at its | 
other end, and a diagonal strut is hinged to the free end of the 
arm, and slides up and down in a vertical slot in the post when | 
the seat is raised or lowered. (August 4, 1882). | 

3720." Solitaires, Links, and Shirt Studs: A. B. | 
Furlong, London. (2d.)—The solitaire is held securely, by 
the action of a coiled spring, in the required position in the 


cuff, &c. (August 4, 1882). | 
3721," Apparatus for Boiling Water, Beer, &c. | 


A. Barraclough, Heckmondwike, Yorks. [(2d.]—The 
boiling cistern is enveloped by a heater containing pipes through 
which the liquid to be boiled circulates, the heater being filled | 
with steam. (August 4, 1882). 


3722. Mechanical Button: A. Combault and W. T. | 
Taylor, London. (6d. 15 Figs.|—The button consists of two | 
separate parts, the shank and the knob, composed of two circular | 
convexo-concave discs of thin steel, the one having a slot and 
perforation in its centre sufficiently large to admit the head of 
the shank of the button; the other disc has a number of slots 
sufficiently wide to admit the shank edgeways, and at the end of 
one of these slots near the circumference is a perforation to admit 
the head of the shank. The shank is passed through the material, 
and the discs put on from the concave side. (August 4, 1882). 


$725.* Apparatus for Vaporising, Refrigerating, 
&c.: E. J. C. Fear, Bristol. (2d.)—The cheeks of a double 
bellows are connected by a pivotted lever so as to pass a con- 
tinuous blast through a supplementary bellows formed as an air | 
chamer which passes the blast on toa cistern or chest suitably 
fitted for the reception of ice, iced or heated liquids, or any dis- 
infectant it may be desired to use. (August 4, 1882). 


3726. Apparatus for Petes Fac-Simile Copies | 
of Writings, &c.: T. H. Taylor, chester. ([2d.)— | 
An arrangement for taking copies of the same or different writings, | 
&c., at one and the same time. (August 4, 1882). 


3732." Fastenings to Prevent Removal of Stoppers 
and Corks from Bottles: H. Shaw, Birmingham. 
{2d.J—An annular metal clip made in two halves and hinged 
bracelet like, surrounds the neck of the bottle and laps over the | 
stopper, the clip closes with a snap fastening, which can only be | 
opened by its key, a spring throws the clip open when unlocked. | 
(August 5, 1882). 

3737. Ceramic Composition: B. J. B. Mills, Lon- 
don. (F. Gillet, Paris), [4d.)—The composition called ‘‘ re- 
constituted lava” formed of pulverised volcanic matter, e.y., lava | 
and scoriew, mixed with fluxes and clay or other equivalent plastic | 
material, as also with colouring matters as described, is claimed. | 
(August 5, 1882). 


3741. Manufacture of Bricks, Tiles, Pavings, &c.: | 
A. Bouquie, Paris. (4d. 13 Figs.)|—A mixture containing | 
94 per cent. of sand and 6 per cent. of tar or pitch is put into an | 
ordinary mixer heated by any suitable means so as to form the | 
mixture into a plastic mass, when it is compressed in moulds of | 
any desired form, the bricks, &c., being afterwards dipped in 
water saturated with sulphate of iron to give them the appearance | 
of ordinary ceramic articles. (August 5, 1882). j 
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3744. Painting, Printing, or Dyeing Woven Fabrics, 
&c.: D. Guille, London. ([4d.|—The fabric to be operated 
on is immersed in a colourless size prepared from the skins of 
animals, it is then coated with a vegetable size, when it is painted 
on and placed ina hot kiln and then immediately submitted to 
the action of steam generated in a copper boiler. It is then 
washed and finished in the usual way. (August 5, 1882). 


3761. Impregnating Wood for its Preservation: 

. Cc. er, Berlin. (P. J. f’. Roper, Pinneberg). [4d.J— 
The wood to be operated on, is subjected to steam at five to eihgt 
atmospheres pressure for two hours, then to a vacuum of 27 c. m. 
It is then impregnated with sulphate of zinc under pressure; a 
vacuum is again produced to draw off the moisture, and the wood 
treated with a weak solution of chloride of calcium ; finally the 
moisture is again drawn off. (August 8, 1882). 


3786. Furnaces: J.Imray, London. (L. l/. F. Russ- 
mann, Hamburg). (6d. 3 Figs.)—Relates to apparatus applicable 
to boiler and other furnaces for obtaining heating power and 
insuring combustion of smoke. Fig. 1 is a longitudinal section 
and Fig. 2 a sectional plan. Combustible gas or liquid hydro- 
carbon is fed into the inlet a, passing down and traversing 
the zig-zag pipe, having its interstices filled with refractory 
material 1, forming the sloping shield D, whence it is heated 
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on its way to the nozzle s, adjustable in the standard C; the jet 
from the nozzle being directed into the mouth H leading into 
space K, both formed in the refractory lining of the casing o; air, 
which is forced into the mouth by the injector-tike action of the 
jet, being adinitted by an orifice or by the ashpit doord. An 
intense flame is thus caused to pass up the hinder part of the 
grate through which the gases from the fuel pass and are con- 
sumed. (August 9, 1882). 


3790. Paint for Preserving Wood, Iron, &c.: E. P. 
Wells, London. (2d.)—For surfaces requiring painting, 6 lb. 
of tannic acid incorporated with half a gallon of linseed oil which is 
then well mixed with 1 cwt. of paint, is used for surfaces which 
donot require painting, the tannic acid is dissolved in glycerine 
or mixed with varnish. (August 9, 1882). 


3796. Apparatus for Supporting and Fixing Swing 
Looking -Glasses, &c.: W. J. Hinde, London. (6d. 
21 Figs.]—To the side of the frame of the swinging article is fixed 
an axis with a disc-like head, having the central portion of its 
inner face cut away, leaving the peripheral portion of the original 
thickness, and forming a cylindrical rim, in which is a slot. Sup- 
porting this axis is a bearing plate having a slotted bracket, the 
slot being of a width sufficient to admit the disc, which is free to 
revolve in it; a pin in the bearing plate admits of the disc being 
lifted out of the bracket only when the slot in its rim coincides 
with it. A strong bow spring fixed on the bearing plate presses 
against the disc-head and serves to retain it in any desired position. 
(August 9, 1882). 


3953. Dredging Machinery: H.C. Lobnitz, Ren- 
frew, N.B. (Partly H. Hersent, Paris). (10d. 11 Figs.J— 
A guide wheel is employed to cause the lower descending part of 
the endless chain to pass nearer the ladder; this admits of the 
ladder being adjusted at a steeper inclination, and so reaching a 
greater depth. Endless pitch chains or ropes are employed in 
place of the usual bevel gearing to transmit the power for driving 
the buckets. To permit of vessels passing over the mooring 
chains more readily, they are carried down vertical wells in the 
hull of the dredger, and are changed to the horizontal position by 
a pulley situate at the bottom of the well; an arrangement of 
grooved barrels is used for hauling in or paying out the chains, 
and so moving the position of the dredger. In narrow places 
where the mud-boats cannot get alongside the dredger, matter 
is discharged fore or aft by means of a ‘“‘coutoir” or endless 
trough. (August 18, 1882). 


4518. Mounting so as to Facilitate the Shipping 
and Unshipping of Rudders: M. Horsley, Hartle- 
pool, (6d. 13 Figs.)—The rudder shanks are made separate 
from the rudder and are coupled to it by means of suitable coup- 
lings. (September 21, 1882). 

5020. Mechanical Musical Instrument Motors: 
G. D. Garvie and G. Wood, New York, U.S,A. [4d. 


2 Figs.]—The driving mechanism of an ordinary sewing machine 


{is employed to impart motion to an ‘“organette” or similar 


musical instrument. (October 21, 1822). 

5535. Metallic Packings: A. M. Clark, London. 
(L. Katzenstein, New York). (6d. 4 Figs.}—The packing rings 
are made hollow, and by preference triangular in shape, and 
alternating round the rod or pipe so that the base of one ring and 
the apex of the next will be next to the surface of the rod to be 
packed. The rings are made of a hollow tube around which is 
wound metallic wire, the whole being covered with a fibrous coat- 
ing of asbestos. The rings are left open at the ends, and are also 
provided with other openings. (November 21, 1882). 


5550. Centre Valves Employed in Connexion with 
Gas Purifiers: R. Dempster, Elland, Yorks. [8d. 12 
Figs.}--The centre valves are constructed so that all the purifiers 
may be in operation at one time. Referring to the illustration, 
Fig. 1 is a vertical section and Fig. 2 a plan of the valve. The gas 
enters the usual syphon pan 1 and 2, passes up through the centre 
of the body of the valve at 3 and into the inlet; it then passes 
through the outlet 4 (ride Fig. 2) into the first purifier, back 
through inlet 5, out through 6, through second purifler, inlet 7, 
outlet 8, inlet 9, where it makes its exit, if the valve is in the 
position shown to the outlet 15, but if the valve 10 be moved so as 
to cover the dark shaded part and 11, the gas would pass from 9 
through the valve 10, outlet 13, purifier inlet 14, and to the outlet 15, 
The main valve is moved by a lever on the upright shaft 16, by 
means of the pinion 17 and rack 18. The valve 10 is moved by 
the hand lever 19, fixed on the top of the hollow shaft 20, which 
works in the two stuffing-boxes 22 and 23. The extent of its 
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3 
movements is determined by the spring catch 25, and indicator 
wheel 26. (November 26, 1882). 

5694. Combined Furnace and Steam Engine: V. 
W. Blanchard, New York, U.S.A. [Sd. 5 Figs.J—Re- 


lates to a furnace for burning ordinary fuel, such as wood, | 
anthracite, &c., or liquid or pulverised fuel; to a combined air | 


heater and distributor that may be applied to the fire or fuel 
chamber of any furnace, to a combined air heater and steam con- 
denser; to an air heater for utilising the waste gases ; to a re- 
ceptacle for the water resulting from the condensation of the 
exhaust steam ; to’a water heater forming a part of the steam 
boiler; to a device for effecting the distillation of water by the 
exhaust steam ; toa device by means of which steam as well as 


air may be introduced to the blast ; to an arrangement by which | 


the condensed water is returned to the boiler; to an arrangement 
of air pump which measures the air delivered; to a combustion 
of elenjents whereby a partial vacuum is formed behind the 
piston ; an alarm apparatus applied to the reservoir holding the 
condensed water, which is sounded if the water is not returned to 
the boiler. (November 30, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand 


DREDGER FOR THE RIVER WEAR.* 
Specification for a Single- Ladder Dredging Machine to be 
Supplied, Delivered, and Set to Work in Sunderland 
Harbour for the River Wear Commissioners. 
(Concluded from page 249.) 


126. Guide Rollers.—For the purpose of guiding the | 


buckets over the top tumbler, a 2-ft. cast-iron roller, 


bushed with steel, working on a vertical spindle 4 in. in | 


diameter, efficiently bracketted, is to be fixed on the main 


raming at each side of the tumbler, and also on each top | 


flange of the ladder; about 15 ft. from the top gudgeon, 
are to be bolted strong wrought-iron frames, each con- 
taining three 9-in. cast-iron vertical guide rollers, and 


the frames are to bestrongly connected together over the | 


top of the buckets by means of a T-iron plated bow. 
127. Links (Figs. 28 and 30).—To be 68 in number, and 


the eyes of the links are to be 2 ft. 6 in. centres, and of | 
the form and dimensions shown on the detail drawings, | 


and are to be made from the best forged scrap iron, and 
the holes are to be set off and bored out to gauges, and 
the eyes are to bushed with Spencer’s rolled mild steel 


bushes, of 4 in.in thickness, and are to be driven in tight | 


into the eyes by a mandrel, under a steam hammer. 
128, Pins (Fig. 29).—The pins are to be 136 in number, 
and to be 35 in. in diameter, and to be made from bar 


iron ; in the wearing parts of the pin, four steel wedges | 


are to be inserted, and solidly welded and wrapped round 
the pin, after which the pin is to be hardened in potash ; 
the head of the pins are to be a good fit in the recesses, 
to prevent any working of the pin in the bucket backs, 
and are to be secured by 1-in. split round cotters. 


129. Shoots (Fig. 9).—The shoots and spouts are to be | 
placed to the gradients and heights shown on the trans- 
verse sections, and are to be fitted with an arrangement | 


of trap doors, by which the dredged material may 
directed down either or both shoots at pleasure. 
shoots are to be about 5ft. 9in. in width, and the sides 


about 3 ft. 9 in. deep, and to be efficiently formed and | 


stiffened by means of angle and T irons, and the sides 
are to be tied together on the top by diagonal bracing. 
All plates are to be Zin. thick, and angle irons 3 in. by8 in. 
by ;% in., and T irons4 in. by 3 in. are tobe placed‘outside 
of plates, and to be rivetted with ? in. rivets 24 in. pitch 


at the bottom and 4 in. pitch at the sides and top; all | 


rivets are to be countersunk inside of shoots. The trap- 
door in the hopper is to be made of two 2in. plates 
rivetted together with wood packing between them, and 
to be rivetted to a long cast-iron boss, keyed on toa 


spindle, and to be worked by hand levers and balance- | 


weights. The portion of hopper required to be cut away 
for the lip of the buckets when working at their greatest 


depth, is to be protected by a cast-iron rounded nosing, | 


and provision is to be made for preventing the loss of 
dredged material out of the hopper when the buckets are 
working at the highest point ; this may be done by means 
of a vertical sliding plate attached to the ladder by 
links. The spouts are to be 14ft. in length, and about 


5 ft. 10 in. in width, and the sides are to be 18 in. deep at | 
the top end, and 12 in. at the mouth, the plates in the | 
bottom and sides are to be of steel ,*# in.in thickness, and | 
to be properly framed with angle iron 3 in. by 3 in. by Zin., | 


and also to have T bars 43 in. by 3 in. on the bottom and 


sides ; all plates in the shoots and spouts are to be butt- | 


jointed and rivetted on to the T bars ; all rivets are to be 





* For Figs. 1 to 4, see page 36 ; Figs. 5 to 16, page 84; 


Figs. 17 to 27, pages 174 and 175; Figs. 27 to 45, pages 246 
and 247. The description of the hull is on page 84, and 
that of the engines on page 174 ante. 


j countersunk on the inside of the spouts. The spouts are 
to have cast-iron bosses rivetted on to take pins forming 
| the hinges, and are to be suspended from wrought-iron 
| framing, by means of chains shackled on to the spouts and 
|framing. The raising and lowering of the spouts is to 
| be done by means of chains and hand gear, and also by 
power from the main engine ; friction clutches are to be 
| so arranged as to throw the shafting in and out of gear 
| below the deck, near to the main engine shaft. 
| 130. Sereens.—The top tumbler, main and diagonal 
| framing, are to be entirely screened with } in. ten, 
| stiffened by means of angle irons, for the prevention of 
| splashing from the dredged material. 
| 131. Ladders and Platforms.—Open wrought-iron plat- 
forms, with handrails and iron ladders, are to be provided 
| and fixed round the top tumbler gearing and the upper 
| block of hoisting sheers, and sheet-iron covers are to be 
fitted over all gearing and shafting. 

132. Cranes (Fig. 1).—On the deck in suitable positions 
are to be fixed one 7-ton derrick crane for lifting out the 
| top tumbler and buckets ; and also one 5-ton derrick crane 
| for lifting out the lower tumbler and buckets, and both 
these cranes are to be capable of loading into craft along- 
side the dredger. 

133. Chains.—All mooring chains are to be short link 
| chain, the head and stern chains are to be Ss. in. and the 
thwart chains 1 in., and are all to be provided with claws 
| and short lengths of chain, attached to ring bolts in the 
| deck, and 13in. safety chains of 7 fathoms in lengths are 
| to be attached on the flanges of the ladder, and are to be 
| kept tight by means of union screws. 
| 134. Samson Posts.—For towing and special mooring 
| purposes, greenheart samson posts are to be placed at the 
stern, and on each bow of the dredger, and are to be 
— shored and secured to the kelsons and deck 
beams. 


135. Outfit and Spare Gear. 
1 Mooring boat, 16 ft. long,!2 Rope strap double and 


6 ft. 6 in. beam, and 2 
pairs of oars 
| 1 Boat, 12 ft. long, 4 ft. 6 in. 
beam, and 2 pairs of oars 
2 Main Trotman’s anchors 
| 20cwt. each 
1Stern Trotman’s 
| 12 cwt. 
|4 Thwart Trotman’s anchors 
12 ewt. each 
| 540 Fathoms of 1} in. short 
linked chain 
| 500 Fathoms of 1 in. short 
linked chain 
| 2 Pairs of claws for 1} in. 
chain 
|5 Pairs of claws for 1 in. 
| chain 
| 2 Safety chains, 7 
| each of 12 in. 
| 2 Union screws for do. 
2Sling chains, 4 fathoms 
each, of 1} in. 
2Sling chains, 3 
each, of 1 in. 
2Sling chains, 3 
each, of 2 in. 
2Sling chains, 2 
each, of } in. 
2Sling chains, 3 
each, of 2 in. 
75 Fathoms of 5} 
nilla rope 
75, Fathoms of 44 in. coir 
rope 
75 Fathoms of 2 in. hemp 
rope 
2 Iron bound double 16 in. 
blocks 
2 Iron bound double 11 in. 
blocks 


anchor 


fathoms 


fathoms 
fathoms 
fathoms 
fathoms 


in. Ma- 


single, 7 in. blocks 

3 Grapnels 

7 Double-faced 
8 Ib. each 

4 Pin hammers 

6 Pinch bars 

6 Hand spikes 

2 Hand hammers 

2 Chisels 

2 30 ft. sounding rods 

2 Boat hooks 

1 20 ft. wood ladder 

7 Hatchway ladders 

6 Naphtha lamps 

3 Cabin lamps 

2 Coir brushes 

1 Banister brush 

6 Tar brushes 

1 Ballast shovel 

1 Axe 

1 Hand saw 

2 Ballast rakes 

1 Fresh water cask 

2 Life buoys 

3 Zinc pails 

Mast and signal halliards, 
and signal lamp 

1 Grindstone and trough 

1 Anvil and hammer 

Spare Gear. 

1 Top tumbler 
bored, hooped, and key 
beds cut 

1 Bottom tumbler complete 
with gudgeon 

1 pret. ar bottom block 

5 Top sheaves and pin 

6 Rollers for buckets 

12 Buckets complete 

34 Links bushed 

136 Bushes and 136 pins 


hammers, 


casting, | 


The | 


136. Painting.—The entire ironwork is to receive three 
coats of the best red lead, the upper works to be finished 
with an approved colour, the plates to be properly cleaned 
before being used, and free of rust:when being painted, 
the whole of the timber work to be dressed, and to re- 
ceive three coats of best oil paint or varnish where 
suitable, 


Having thus laid before our readers a complete copy 
of the non-legal portion of the specification under which 
the dredger was constructed, we may add the following 
notes of its cost and performances. The River Wear 
Commissioners having decided to commence with the 
improvement of the navigation of the upper reaches 
;as far as the village of Biddick, which is about 
ten miles from the mouth of the river and is the 

limit of their jurisdiction, the ‘‘ Wear” dredger was 
started in May last year at a point about two miles 
above the river’s mouth, and was employed up to 
| November in dredging, deepening, and widening the 
Channel, and removing beaches. For this latter 
purpose the dredger has proved itself well adapted, as 
with the open-ended well, and the ladder and buckets 
projecting 12 ft. Gin. in front of the hull, it has been 
|able to make its own floating water and to dredge 
away the beaches, which, in many parts, were not 
covered at high water at neap tides, and at spring 
tides had only 3 ft. 6in. over them. The material 
| dredged consisted mostly of alluvial deposits and clay ; 
'there was a small proportion of sand and gravel, 
| together with limestone marl, and the material was 





generally such as would not shoot to the buckets, but 
had to be got by lifting and lowering the ladder, and 
moving the dredger almost continuously. During the 
dredging of the river a large number of oak trees and 
roots (some being of a very large size) were found, and 
caused considerable delay. 

During the 139 days that the dredger was able to 
work in the six months, 511,870 tons were lifted and 
discharged at sea, at a total cost of 5071/. 7s. 7d., or 
at the rate of 2.377d. per ton. 

The cost of wages, stores, coal and materials for 
the working, repairs, and maintenance of the dredger 
was 1915/. lls. 8d., or at the rate of .898d. per ton of 
material lifted and discharged into the hopper barges. 
The cost for wages, stores, and materials for working 
and repairs to the hopper barges was 1872/. 18s. 2d., 
or at the rate of .878d. per ton, and for the towage of 
the barges the cost was 1282/. 17s. 9d., or at the rate 
of .601d. per ton. 

The distance that each barge had to be towed, in- 
cluding the outwards and inwards journey, was about 
74 miles, and a tug-boat usually towed three barges 
each trip. 

On account of the nature of the trade of the port 
hopper barges can be sent to sea only once on each tide, 
when the dredger is working in the upper reaches of 
the river, and to keep the dredger at work there are 
in attendance upon her six 400-ton iron hopper barges 
and three 250-ton wooden barges. 

The crew of the dredger consists of the captain, the 
ladderman, engineman, fireman, three winchmen, and 
two sailors. Each of the 400-ton barges has two men 
to work it, and the 250-ton barges one man each. 

The cost of the dredger, including spare gear, was 
about 18,500/., and the six 400-ton hopper barges, 
which will be illustrated in a future issue, cost about 
22,0007. The River Wear Commissioners’ dredging 
fleet now consists of three single ladder dredgers and 
three double ladder dredgers, with thirty-one hopper 
barges, together with a Diamond rock boring barge 
with twenty drills for boring for submaring blasting. 


Summary of Cost for Dredging. 


{ 
For 139 |Rate per 
Days. | Ton. 


£ s.d. a 
1915 11 8 -8U8 
. 1872 18 8738 


Dredging, working, repairs, and maintenance 
”» 
. {1282 17 9 GOL 


Hopper barges, working, and repairs .. 
Towage of hopper barges .. os 


5071 77 | 2.377 


NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market. — Yesterday there was no 
special feature in the Cleveland iron trade. Prices were 
rather weaker, buyers offering 40s. 3d. per ton f. 0. b. and 
sellers asking a trifle more. Shipments up to date are 
42,000 tons against 31,000 tons as compared with the 
same period last month. Bessemer iron is quiet at 
52s. 6d. per ton net for Nos. 1, 2, and 3 f. 0. b. west coast 
ports. The Cleveland ironmasters have decided to con- 
tinue the policy of restriction, but it is understood that 
this will only affect the total output slightly, as the limit 
of make will be in the difference of production in Cleve- 
land iron as compared with hematite ore. 


The Manufactured Iron Trade.—This branch of the great 
staple industry is rather firmer in price and the general 
quotations are based on 6/. 5s. for ship plates and 5/, 15s. 
for angles, less24 per cent. at works. The wages question is 
unsettled. At Durham yesterday there was an important 
meeting of the Board of Arbitration, and the question of a 
sliding scale and the proposed restriction of production was 
fully discussed. The masters were opposed to restriction, 
but the men argued that asthe Cleveland ironmasters had 
again agreed to continue restriction in their trade, it was 
evidently a benefit to them, and it was therefore desirable 
to give it a trial in the manufactured iron trade. It is 
the opinion of the ironworkers that by working ten days 
a fortnight they will lessen the total production of ship 
plates to such an extent that the masters will be able to 
raise their prices, and consequently obviate any reduction 
in wages. While the men make this statement they are 
fully aware that they themselves sacrifice a day’s pay 
each fortnight. Why they should make this sacrifice is a 
matter which is not easily comprehended by the general 
public. To ordinary people it appears that the masters 
would in the end gain if they paid higher wages and got 
the men to work full time without any restriction. 


Sale of Collieries at Middlesbrough. — Yesterday, at 
Middlesbrough, the Evenwood, Tees Hetton, and Char- 
lotte Winning Collieries were offered for sale by Mr. 
Charles Willman, and were disposed of to Mr, George 
Neesham, of Middlesbrough, for 17,300/. 


Frencu State Rattways.—M. Leon Say does not con- 
sider State railway working satisfactory. At any rate, this 
is the experience of the French Republic. In 1878, the 
proportion of the working expenses to the traffic receipts 
on the French State Railways, was 78.76 per cent. ; in 
1881, the corresponding proportion had risen to 84.63 per 
cent. ; M. Leon Say even advocates the sale by auction 
of the French State railway network, 
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T RANSM: SMISSION. OF POW ER. 
(Concluded from page 265). 

On the 18th of February a second series of trials 
were made with the same apparatus, the only 
change being that the speed of the generator was 
increased one-half, that is to about 900 revolutions 
per minute. The observations were conducted as 
in the preceding case, except that the electrical 
determinations were made from the readings of 
Desprez galvanometers, under the control of M. 
Cornu. Five trials only were made, the first having 
for its object solely the determination of the power 
expended in driving the generator empty. Among 
the other five, the eighth must be put aside, as the 
pencil of the dynamometer failed to mark, in con- 
sequence of the rupture of the paper, and the 
second is less to be depended upon than the others 
as regards the motive power, on account of the 
shortness of the corresponding diagram. 

The various determinations were made as follow: 

1. The measurement of intensity. The indica- 
tions of the galvanometer, in the circuit of the 
dynamo machines and the telegraph wire, oscillated 
during the trials, between 10.5 and 11 divisions of 
the scale, the mean of which corresponds to a 
current intensity of 2.637 amperes. It will be seen 
that this intensity agrees satisfactorily with the 
values of the other measurements. 

2. Measurement of the differences of potential at 
the terminals of the machines. This difference was 
measured by a sensitive galvanometer of 56 ohms 
resistance, placed in a derived circuit from the 
terminals of each machine, formed by a known 
resistance of 50,000 or 30,000 ohms successively. 
The constant of the instrument, 1 division= 

9 ampere, enabled the electromotive force to be 
Sho in volts at each observation, by means of | 
one of the formule 

E=,), (50,056), or E= Ji (30,056) 

Table III. gives the exact readings of this instru- 

ment. 
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Taste III.- Galvanometer Readings. 


Additional Resist- | Additional Resist- 





Number of Zero of ance 50,000 Ohms. ance 30,000 Ohms, 
Experi- | Galvano- = - 
ment. | meter. is 

Generator. | Motor. | Generator. Motor. 
| 
Vi. —7.50 + 11.75 —11.60 
Vil —6.60 + 9.60 —10.00 
VIL. —8.96 + 13.80 —13.80 
IX. —8.95 + 13.90 —13.00 
The values of the deviations of n and n!, which 


result by way of addition for the two machines re- 
spectively, ought to give for each of them a constant 
proportion for x: n', and the verification of that 
ratio should suftice to demonstrate that the con- 
stants of the instruments remained stable during the 
observations. By introducing the values of » and 1, 
thus deduced, in the aforesaid equations, which 
give the corresponding values of E, 
motive force between the poles of each of the two 
machines is easily found. 





TabLe LV.--Electromotive Force in Volts. 
Generator. Motor. 

, Ratio. 

50,000 R=30,000. Mean. R= 50,000. |R=30,000. Mean. 
VI.; 1763 1776 1770 1422 1414 1418 0. 801. 
VII. 1479 1516 1498 1160 1161 1161 0.775 
IX.| 2059 2097 2078 1672 1673 1673 0.805 
2116 2110 2113 1684 1687 1687 0.798 


x 


As the two ‘modes of measurement have produced 
results in each trial almost identical, they may be | 
accepted with confidence. 

3. Measurement of the mechanical work. The 
same dynamometer and the same brake were used | 
as on the preceding occasion. 

The results of four trials are contained in Table V, 


which is in the same form as that based on the | 


earlier experiments, viz., Table I. 

The proportion between the speeds of the motor | 
and the generator was as 595 : 814 =0.743, whereas | 
the proportion never exceeded 0.620 in the trials of 
February 11. 

In Table VI. the values of the work represented 
by these data are grouped in such a way as to show | 
the loss at each of the points of the transmission. 

The power in the seventh trial is a little uncer- 
tain, although the mean ordinate of the diagram 
was made with a length of about two metres. The 


power absorbed when running idle is much more 





the electro- | 
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TABLE V.—SHOWING THE NUMERICAL DATA OLTAINED FROM ALL THE EXPERIMENTS. 







































































Sse 
a Dynamometer. Current. Generator. Motor. 3rake. 
a s i = capac = 
@ — = 
po o ~ : 
Z : Se, ; Zz < 2 < Ser 
= m = 8 ey “sc 2 S 2 € = 
~~ = 3 ors Cm » Ss = = > . 
° oe 3 = 2 S mE ay i a 2 = BE rsa 
3 3) 2 | & ges [eM 28 | ee [EMF | Es | es | ig] 
2 $21 #8 | $ ss es | 3 $2 |= | 22/1 = 
5 sa cf 3 254 os 25 os os os 
mi te a z a an | Bn cae tio | ee 5 
volts. } volts. | 
vi. | 127 2.687 1770 792 | 6.462 1418 578 
vil. | 111 2.687 1498 705 | 5.468 1161 488 
xX. | 138 2.687 2078 876 7.586 1673 650 
| XI | 138 2.687 2113 883 7.714 1686 663 
Total 514 41.489 7459 3256 5938 2379 21.769 13.216 ~ 1.269 
Mean 128.5 ya 10.395 s 1865 814 : 1485 595 5.420 | 3.304 | 0.319 
Vill 126 x 2.687 1853 sli 6. 765 1364 620 4.980 x x 
Vv 118 152. 95 2.029 
TABLE VI. —SHOWING THE WorK MEASURED AT THE ted ARIOUS POINTS OF THE Inst: ALLATION. 
eee eee ae ———____—___— 
| ' 
Number of Experiment .. Vi | VI} IX. X. | Total Mean. 
Motive power measured at the dynamometer ‘ 10.025 | 8.997 | 11.211 11.324 41.557 10.389 
Mechanical power consumed in transmission up to and including the! 2.173 | 1.896 | 2.358 2.358 8.785 | 2.196 
spindle of the generator. ree) | 
Mechanical power actually transmitted to the generator : | 7.852 | 7.101 | 8.853 8.966 32.772 8.193 
Electrical power consumed by the resistance of the generator 0.549 | 0.549 | 0.559 0.549 ; 0.549 
Supplementary loss of power (by difference) as “ | 0.879 | 1.091 0.712 0.696 3.378 0.844 
Electric power at terminals of generator 6424 | 5.461 | 7.592 7.721 27.198 6.799 
Power transformed to heat in the circuit -| 1243 | 1.218 1.479 1.561 5.501 1.373 
Electric power at terminals of motor | 5.181 | 4.243 | 6.115 6.160 21.707 5.426 
Electric power consumed by the resistance ‘of the motor | 0.814 0.814 0.814 0.814 - 0.814 
| Supplementary loss of power (by difference) 3 | 1.156 0.718 1.688 1.673 5.238 1.309 
| Mechanical power transmitted to brake | 3.211 2.711 3.611 3.683 13.216 3.304 
considerable than in the first series of f trials ; ; the | motive power, or 66.2 per cent. of the mechanical 


| belts had been taken up and were too tight. Each 
[rev olution of the dynamometer corresponded to a 
work of 0.0172 horse-power, whereas it w 
| 0.004 horse-power. From whatever it resulted this 


was before | 


work of 2.196 horse-power included the resistances | 
of all the straps, those of the countershaft, as well | 


as those of the shaft of the generator and of the 
| friction of its bearings. Even if some magnetism 
| existed, or were produced while running empty, its 
resistance would also be registered. From the 
| Point of view of the calculation of the electrical 
| work, and the successive losses which result, it was 
| essential to work out the figures for that loss in the 
| transmission. This reduction made from the motive 
| pow er, the available power is found to be reduced to 

8.193 horse-power out of 10.389, or to 78.9 per cent. 
of its primitive value, measured at the dynamo- 
meter. The heat which a produced, at ‘the ex- 
pense of the motive power, by the passage of the 
current in the generator, whose resistance at rest 





and cold was 56 "ohms, represents a declension of | 


work of 0.549 horse-power common to all the trials. 
The experiments show that there is still a supplemen- 
tary loss of work between that which the generator re- 


it gives to the circuit. 
horse- power on the average, and represented all 
that which had not been taken account of in the 
calculated value of the heat developed in the gene- 
lrator. What were the exact causes of this diffe- 
rence it is difficult to say ; whether the resistance 
of the machine is greater when working with a 
closed than an interrupted circuit ; to what extent 
| the brushes fail to conduct the current ; what is the 


ceives and the dynamic power of the current which | 
That loss amounted to 0.844 | 


\loss by sparking ; and whether counter currents | 


| are 


produced which augment the resistance, are | 


dian whose solution must be deferred for the | 


present. 

| The current, 
| graph wire joining the two stations, never repre- 
|sented more than 6.799 horse-power, that is, 65.4 
| per cent. of the motive power, or 82.9 per cent. of 
the power imparted to the spindle of the generator. 


however, which entered the tele- | 


| In traversing the wire of 17 kilometres, “whose re- | 


| sistance was 160 ohms, 
heat represented 


2.687% x 160 kilogrammetres=1.570 H.P. 
g 


The mean difference between the terminals of the 
| generator and the motor was found to be only 1.373 
horse-power ; in view of the small variations of | 
intensity, which it was impossible to measure 
during the course of the experiments, these two 
| results may be considered concordant, and to them 
must be added the passive resistances of the shaft 
of the motor, of which no direct measurement 
could be obtained by dynamometer diagrams, as in | 
the case of the generator. 





the energy transformed into 


| 
| 


The observations made on the motor showed that | 
the current did not represent more than 5.424 | 
| heempspowwer ; that is, 52.2 per cent. of the original | 





power communicated tothe shaft of the generator. 
The resistance of the motor, 83 ohms when at rest, 
corresponded to a transformation into heat of 
0.828 horse-power, as is shown upon the ninth line 
of the Table. But this reduction is not nearly equal 
to the difference between the cnergy of the current 
as it leaves the generator, and the work expended 
in friction by the brake. This difference, which 
amounts to 1.309 horse-power, may be attributed to 
the causes alluded to above. This loss appears to 
have increased in a remarkable manner with the 
higher electromotive forces of the second series of 
experiments, and part of that augmentation must 
be attributed to sparking. 

The power measured at the brake represented on 
an average 3.304 horse-power ; that is, 31.8 per 
cent. of the motive power, or 40.3 per cent. of the 
power communicated to the spindle of the gene- 
rator. The amounts of power which reappeared in 
the form of heat, and were necessarily lost as useful 
effect, can be summed up as follow : 





In the generator 6.549 
“ intermediate circuit 1.373 
»» motor 0.814 

Total 2.736 


Th’s minimum quantity of work represented by 
the heat is equivalent to 0.263 horse-power of 
mechanical power expended, or to 0.334 horse- 
power of work upon the shaft of the generator. 

On the other hand the nor-calculable losses 
amount to 


At the generator 0.844 
3» motor 1. 309 
T tal 2 1: 53 


which form the 0.207 horse- power cf total work, 

or 0.263 of mechanical work ccmmunicated to the 
shaft of the generator. 

— figures may be grouped in another manner, 

thus : 


Work of mechanical transmission P 0.211 
», lost in heat developed by the re- 
sistances .. 0.263 

Work lost adventitiously at the "points 
of transference . ae 0.207 

Actual work transmitted.. 0.318 

Total 1.000 


The third item in this list is evidently the one 
upon which the efforts of constructors should be 
concentrated, and if these causes of loss could be 
| removed, it would be possible to approach, other 
things being equal, to a maximum efficiency of 50 
per cent. 

If the Experiments IX. and X. 


be submitted to 


the same process of examination the figures are 
much the same: 
Work of mechanical transmission 0.209 
ss lost in dissipated heat 0.256 
»» lost at the points of transference.. 0.212 
s actually transmitted 0.314 
Total 1.000 


Tasie VII. 





Generator. Motor. 


Power absorbed 
Less Transmission. 


per 


Useful Power at 
Brake. 


(Indus- 


1 Mechanical). 


ency 


Kilogram- | 
metres per 
Second. 


Kilogram- 
metres per 
Second. 


Horse | 
Power. 


Horse 
Power. 


Revolutions per 


Minute. 
Revolut ions 


Minute. 





per cnt. 
131.25 32.1 


408.9 


ee 


swmSot 


34.8 
37.1 


rororr 


302.5 


Table VII. gives at a glance the results of all the 
experiments made in the workshops of the Com- 
pagnie de Chemin de fer du Nord, arranged in the 
order of the number of revolutions per minute of 
the generator, in order to show the influence exer- 
cised by the speed, both upon the amount of power 
transmitted and the industrial mechanical result. 


MODERN MACHINE TOOLS.—No. III. 
By J. Ricwarps. 
FRAME SUPPORTS. 

Macuine too! frames are supported in three 
different ways; on standards, or legs, as in the 
case of small lathes, planing machines, or other 
tools with long frames ; on continuous foundations, 
as in the case of large lathes or planing machines ; 


and on a single base or soleplate, as in drilling and | 
The manner of supporting or | 
mounting a machine may seem a matter of no special | 
importance, yet it often becomes so, especially in | 


slotting machines. 


the case of frames mounted on standards, or ‘‘legs,”’ 
as they are called in America. 

In all cases where foundations are to impart 
strength or rigidity to frames, such foundations be- 


come in effect a part of the framing, and constitute an | 


important factor in preparing designs. The present 


. . | 
tendency, and one to be commended in all possible | 


cases, is to make machines so far as possible self- 


contained, and independent of supports further | 
This is a characteristic | 
of hollow columns and box frames, especially when | 


than to bear the weight. 


mounted ona single base, and is to a great extent 
a result of adopting that form of frames. The self- 
contained system of construction is capable of still 
wider application than modern practice allows, and 
should be carried as far as possible, especially in the 
case of horizontal frames supported on standards. 
It is to these the present remarks will be directed. 
The names ‘‘ standard” and “leg,” employed in 
England and America, very well describe the two 
things in respect to their functions. In England a 
standard is in form and intent a rigid pedestal 
fastened to a foundation, the base below, and the 
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apex or narrow end at the top. In America a 
leg projects from the frame downward, 
its base on the frame and a narrow foot on the 
foundation or floor. ‘This is illustrated in the dia- 
grams, Fig. 3and Fig. 4, the first showing the Eng- 
lish and the second the American method. 

Jt would be difticult to find in the conditions of 


with | 


ENGINEERI NG. | 


use any very strong reasons in favour of either 
method, if we except stability as regards over- 
turning or being shoved horizontally. Many 
machines stand on floors, and more still upon 
foundations that yield, from settling and other 
causes, and in either case a support, as shown in 
Fig. 3, would be out of place and inferiof to the 
one represented in Fig. 4. When no rigidity can 
be imparted to frames from foundations the supports 
|} do no more than bear the weight of frames and resist 
| side thrust, or at least should do no more, because, 
if fastened at both top and bottom, they would 
communicate all settling and change of position of 
floors and foundations to the frames, unless there 
were no more than three bearing points. 

In the case of floors where there is continued 
deviation from the shifting of load, machines of all 
kinds should stand on three bearing points, and 
these should have as little area as possible on the 
floor. A support, as in Fig. 4, is much better in 
such cases, because the greater the area ata the 
more rigidity there will be in so far as regards vibra- 
tion or horizontal thrust. 

It is a number of years since a well-known 
| engineer pointed out in ENGINEERING the importance 
|of mounting machine frames on three instead of 
| four or more bearing points. The principle is well 
| understood and too obvious for argument ; the 
/method, too, is as old as the three-leg stool for 
| supports that are to stand on uneven places. 
| A lathe frame with a box section will not bend 
| perceptibly when twelve times its diameter, or 
| depth, in length. If the supports are placed at a 














proper distance from the ends this length can be 
increased to sixteen times the depth of cross section. 
Central supports, if employed at all, should be 
elastic or yielding, so as to bear no more than the 
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| weight due to deflection. Such a support as shown 
at a, Fig. 5, has been applied to planing machines 
| with success. This, with a leg or end support, as 
shown at a, Fig. 6, leavesa frame free from twisting 


Fug.6 


Le 
\ 


strain and provides for all the stability required in 
| the case of small lathes and planing machines. 
Guipinc Ways. 

Under this head it is proposed to speak of the 
various forms of sliding carriages and tool boxes. 
Upon the truth of sliding action depends the per- 
formance of nearlyall machine tools, and the arrange- 
ment of such slides is of the utmost importance. 
Their modification is required by the range and 
rate of movement, the nature of the strains they 
| have to resist, and the precision required. The 
accuracy with which they are fitted is generally a 
measure of quality in a machine tool. 

The principal guides or ways are those of lathe 
and planing machine carriages. These are modified 
to some extent at the present time, but remained 
without much change for a long period. Practice 
has not been uniform, however, because in America 
the method of mounting lathe carriages has been 
ditferent from that practised by European makers. 
With the exception of a very few firms engaged in 
machine tool making, lathe frames are made with 
four angular ways as shown in Fig. 7. These ways 


Fog. 7 








are commonly made sharp at the top, or nearly so. 
The friction and hard moving of the carriages has, 
however, caused the better class of makers to leave 
a flat part at the top of the ways as shown in Fig. 8, 
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The fixed and sliding heads are mounted on the 
ways marked ¢ c, and the carriage on those marked 
ee. This custom of using narrow angular ways 
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began with the iron plates fastened on wooden frames 
mentioned in a previous article. These strips were 
made something like Fig. 9, which is a section of a 














wooden lathe frame. The tops of these ways were 
in some cases made circular as shown. They were 
chipped and filed straight after being screwed down 
with wood screws. In this method the object was 
to avoid fitting as far as possible, and this being in 
proportion to the area in contact, the bearing 
surfaces were reduced to the smallest possible 
dimensions. In some cases then—and even now 
this applies in some instances—the bearing area 
for a lathe of 10 in. centres did not exceed an 
inch in width, counting the whole surface on the 
two ways. When the frames were made of wood 
and only the top of the iron ways fitted, there was, 
of course, no means of keeping a carriage down by 
gibbing, so weights were hung upon it. In some 
cases springs were, and are yet, employed to avoid 
the parallel fitting which positive gibs demand. 
When iron frames were adopted the old method 
of construction was followed. The four angular 
ways, and even the weights and springs, are yet 
employed to a considerable extent. 

In America, or in New England at least, there is 
a continual search after the smallest proportions 
that will do. Shafts, spindles, and other turned 
parts are made as near the ‘factor of safety” as 
possible. But little is turned off, and that with 
sharp-pointed tools, often with ‘‘ side” tools, so 
that lathe carriages are seldom subjected to the 
strains common in England, or in such parts of 
America as have adopted faster and better inethods 
for lathe work. 

This will in some measure account for the 
methods of mounting lathe carriages adopted in 
different districts, but the main reason is, no doubt, 
the saving of time and expense in fitting. In the 
case of a frame made as in Fig. 7, it will be seen 
there is no planing requiring accuracy except the 
distances between the ways. These, when not too 
large, can be finished by ‘‘shape tools,” and the 
only fitting required is to ‘‘settle” the heads and 
carriage on the ways. Gibs—or ‘‘ keepers” they 
should be called—are not applied because they 
seldom bear, and if they did they would not con- 
tinue long to do so, because the narrow ways soon 
wear down at places where they are most used. This 
matter has been noticed at some length because 
it is thought to indicate a remarkable difference 
in practice, considering the very similar uses to 
which the tools are applied. 

In a few cases, as before mentioned, the A ways 
are omitted, notably by Messrs. William Sellers and 
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In some late examples 
recently examined the angular ways are omitted at 
one side of the lathe, and at the other side are 
nade with a broad face at the top, so as to secure in 
a degree the same bearing area as though the raised 
ways had been left off. For ease of movement, 
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endurance of wear, and positive guidance, there 
is perhaps no better way of mounting lathe carriages 
than that shown by Fig. 10, the ledges being left 
rectangular and the carriage fitted with positive gib 
pieces « and e, extending the whole length of the 
carriage. 

In any case, when the stress upon guides is 
in one plane the bearing surfaces should be at a 
right angle to that plane, but when stress falls in 
various planes or in all planes, as might be said 
of a lathe carriage, there is good reason for a 
bearing three ways with ample surface for each. 
With carriages arranged as shown, the surfaces at 
m m are so large that the wear in a vertical direction 
is not enough to require adjustment of the gibs 
e and a, unless the frame is scraped down for a new 
bearing. The apron 1 is fastened to the ledge o by 
screws, and is held also by the lock-nuts in the set 
screws i. These screws press up the adjustable gib 
s to keep the carriage firm in a horizontal plane. 

Fitted in this manner a carriage will move much 
more easily than with the bevelled ledges such as are 
commonly made, and with one-half the force required 
for moving one mounted on Y ways, or /\ ways, as 
they may be called. When carriages are held down 
by gravity, as in common planing machines, there 
is some reason for employing angular ways. They 
are self-compensating and not affected in their 
horizontal guidance by wear. The custom 
almost always followed of mounting planing car- 
riages in this manner should go to prove some 
strong reason in its favour, yet it is possible no 
such reason exists. There is a seeming fitness for 
angular ways, and they have been made. Only a 
single firm in Europe or America, so far as we know, 
have been bold enough to discard such ways for 
planing machines, and employ guides with vertical 
and horizontal faces. 

The diagrams, Figs. 11 and 12, illustrate the two 
methods ; Fig. 11 shows the guides e e at an angle 











a I 
of 45 deg., which is commonly employed for small | 
machines, but for the heavier class of machines it is 
common to make the angle lower and the surfaces 





| the area in contact. 





more flat, so as to carry the load with less friction 
and wear. This often leads to carriages being lifted 
or pushed off by heavy side cutting, on light pieces, 
so that, taking all circumstances into account, it is 
no doubt better to mount such carriages as shown 
in Fig. 12, or with horizontal and vertical bearing 
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faces disposed in some of the various ways that 
such arrangement admits. Stress upon the carriages 
is vertical and lateral, principally downward, because 
of the weight, and it is reasonable to arrange bear- 
ing surfaces normal to these strains, giving the 
greater area to the horizontal bearings at c, as 
shown. 

A central guide at a would act as a rib to stiffen 
the table and could receive a rack at the bottom 
for driving. In respect to lubrication, which for 
planing carriages is an important matter, there is a 
gain by having the principal bearing surfaces ina 
horizontal plane, and perhaps no difficulty with the 
vertical faces ; at any rate, there is some advantage 
over the inclined ways that require constant oiling, 
if they are to operate safely under a heavy load. 
Taking the matter broadly through a period of forty 
years past there has been a constant tendency to 
increase bearing ways. The expense of fitting at 
the present time may be estimated in proportion to 
When planing machines were 
less perfect, and before their use, this expense 
increased immensely as bearing surfaces were en- 
larged. This precedent has been handed down, 
and, like many other things, is adopted and followed 
without other reason. 


PHOTOMETRY.—No. VII. 

THE photometer of MM. Dumas and Regnault 
is illustrated above by Figs. 44 and 45. It is 
essentially the same photometer as that of Fou- 
cault. The parts comprising the complete appa- 


by means of four adjusting screws. The Carcel 
lamp is placed on one of the scales of a balance, 





| of a litre. 
which is set in motion as soon as the gas begins 
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glass O. The luminousfeld can be varied by mears 
of the small screw placed above the observing glass 
O, which displaces the transverse partition, and 
allows the two illuminated fields to be brought in 
contact. In this apparatus the gas is consumed as in 
a Bengal burner, fitted with a gauge to indicate the 
pressure at which it flows; G isa very accurate 
counter fitted with a frame divided into twenty- 
eight equal parts, each one of which corresponds 
to the consumption of one litre of gas. Each division 
is subdivided into ten equal parts, and one-fourth 
of each subdivision can be estimated by the eye, 
which thus gives an approximation to one-fortieth 
The counter carries two indices, one of 


to flow, and the other, loose on the axis, can be 
made fast by a lever controlling a second counter. 
At the moment of making an experiment the loose 
pointer of the counter, and that of the second 
counter, are set at zero, and the two needles are 
started. The system V R is a clepsydra, which 
serves to control with great exactness the indi- 
cations of the counter. The lighting of the lamp 
comprises the two following operations : Putting in 
a new wick and cutting it to the level of the holder ; 
filling the lamp with oil, exactly to the level of 
the gallery, and placing the lamp in position. While 
lighting, the wick is kept at a height of 5 or6 
millimetres, and the chimney is then put on. To 
regulate the consumption of oil, the wick is raised 
to a height of 10 millimetres, and the glass is so 
fixed that the bend may be at a height of 7 milli- 
metres above the level of the wick. To obtain these 
conditions a little apparatus adapted to the wick- 
holder is employed. The lower point of this 
apparatus is placed on the wick itself, and the 
upper point is adjusted to a diamond cut line on the 
neck of the chimney. The lamp now ought to con- 
sume 42 grammes of oil an hour, and it is necessary 
to regulate it to this consumption. When the 
quantity burnt falls below 38 grammes, or rises 


| above 46 grammes, the experiment is stopped. 


|ratus are placed by a table attached to a frame | 


The scale carrying the lamp is provided with a 
sector, balanced at the centre. At the moment 
when equilibrium is produced, the arrangement 
starts a small hammer which strikes a bell, and 
notifies the operator that the lamp has consumed the 
quantity of 42 grammes, counterbalanced carefully 
beforehand by means of a weight. MM. Dumas 
and Regnault regulate the measurements and expe- 
riment as follows. The lamp, as well as the gas 


| jet, is lighted half an hour before the operation. 


and the photometric screen is set behind the | 





As regards the gas jet, it may be assumed that 
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when the burner has not been warmed, it gives five 
per cent. less light than when it is heated. Then 
the lamp is carefully weighed by placing it in the | 
cylinder fixed on one of the scale pans of the| 
balance, the equilibrium being adjusted by small 

shot. In the scale carrying the lamp a small sup- | 
plementary weight of ten grammes is added. Com- 

munication with the arm of the balance and the 

bell is then established, and a careful observation is | 
taken as to the exact adjustment of the lamp and | 
gas flames at the same level, and at the same dis- | 
tance from the screen. The movable needle on the | 
axis of the counter is then turned to zero, as well 

as that of the seconds counter. The experiments 

comprise the following details. The operator 

first places himself behind the observing glass, and 

to obtain equal illumination of the two halves of 

the screen the gas consumption is varied by means 

of a screw tap placed on the counter. In order to 

determine more accurately the relative intensities 

of the two lights, it is advisable to use two small 

plates adjustable by means of a screw ; these serve to 

diminish the field of the instrument. When the 

hammer strikes the bell the counter needle is re- 

leased by means of the lever which puts both needles 

in movement. The 10 gramme weight is then put 

in the scale pan, and the bell connexion is re-esta- 

blished. During the whole duration of the trial, it 

is necessary to observe carefully through the object 

glass if the equality of both lights is maintained ; if 

necessary, it is adjusted by regulating the gas supply 

with the screw cock before mentioned. At the | 
moment when the hammer again strikes on the bell, 

the lever is pressed to stop the two needles. The 

expenditure of gas is then read on the dial of the 

counter, and the pressure on the gauge fitted to 

the service pipe, and which ought to mark 2 or 3 | 
millimetres of water. 

To give an example, let it be assumed that the 
counter indicates a consumption of 24.5 litres. The 
supplementary weight being 10 grammes, the con- 
stmption of gas for 42 grammes of oil will be 
2.45 x42=102.9 litres. This test should be re- 
peated three times at intervals of half an hour. 
The lamp and gas jet lighted at the commence- | 
ment of the experiment will serve under the same | 
conditions during the other tests. The average | 
of the three results will then be taken. The 
normal consumption of the lamp being 42 grammes 
of oil an hour, 10grammes will be burnt in 14 minutes 
17 seconds. Thus the seconds counter allows the 
determination, in each experiment of the consump- 
tion of oil per hour in the lamp, and to ascertain 
whether it is within the limits mentioned above. 
For example, let the seconds counter mark 15 
minutes 30 seconds, then 

| eee 
15.8 60 

Gas Jets.—We have seen what minute precautions 
are necessary in using the Carcel lamp as a luminous 
standard. It was, therefore, natural to propose, as a 
substitute, a gas jet burning under a constant pres- 
sure. We have already spoken of the gas standard | 
devised by M. Girout, in referring to the use made 
of it by MM. Sautter and Lemonnier as a unit in 
measuring electric light intensities, and we may 
now analyse the observations made by these gentle- 
men in their paper already quoted upon photo- 
electricity. The ‘‘candle jet” has an opening 
one millimetre in diameter, and the flame of 
67.5 millimetres in height corresponds normally to 
one-tenth of acarcel. Slight variations in the dia- 
meter of the opening make no sensible difference 
in the height of the flame, and only exercise an 
effect on its intensity in the proportion of 1.5 per 
cent. in its intensity, for each increase of one- 
twentieth of a millimetre. The variations in the 
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whence «=38.7 grammes per hour. 





}earcels will be 


ENGINEERING. 
when pure hydrogen without luminous energy is 
given off. However, if, pending a complete dis- 
cussion and fuller experiments conducted by the 
International Committee, we accept the data given 
above as being accurate, it follows that in employing 
a gas burner equal to seven carcels as a standard for 
the electric light, we may correct the lighting 
intensity by a simple calculation of proportion to 
the mean of the flame of the ‘candle burner” fed 
by the same gas. Thus, if we measure the diffe- 
rences in height of the flame of the burner to about 
one millimetre, the error for the burner of seven 
.022 c. x 7 = .154 carcels. The 
standard of seven carcels may thus be used for 


; Measuring electric lights of high power; on the 


same service pipe as the standard of seven carcels 
the ‘‘ candle burner”’ is fixed to serve asa means 
of correction. Figs. 46 and 47 show sections of 
these two apparatus. The gas is supplied into 
the receiver C, and passes thence by an opening 
to the burner. The flow is sustained under the 
influence of a constant pressure fixed by the weight 
of the bell C and of the tube A. The chimney of 
the ‘‘candle burner” carries a circular screen, 
movable along a scale graduated in millimetres, the 
centre of which corresponds to the end of the burner. 
In raising it so that its lower edge corresponds to 
the extremity of the flame, an exact measurement 











Fic, 45. Fic, 47. 
of its height is obtained. The subjoined Table 
gives the value in carcels of the normal seven-carcel 
burner for heights corresponding to that of the 
‘‘ candle burner.”’ 


TABLE showing Luminous Values of the Seven-Carcel 
Gas Standard. 
Heights in Millimetres of 
the ‘‘Candle Burner.” 


Actual Value of the 
Seven Carcel Burner. 
carcels, 


2 
1.5 
1 
0.5 
70 
69.5 
69 
65.5 
68 
67.5 
67 
66.5 
66 


6.307 
6.230 
6.153 
6.076 
5.999 
5.922 


5.845 
We may complete the preceding information by 


quantity of carbon, and in the purity of the gas, 
cause the height of the flame to vary, and one milli- 
metre of increase in the height of the flame, corre- 
sponds to .022 carcel increase in lighting power. 


It appears somewhat unlikely that these figures 
should be absolutely correct, and the formula 
deduced from them can scarcely be fully 
accepted. M. Crova, whose work in_ photo- 
metry is well known, maintains on the con- 
trary that gas gives out very uncertain inten- 
sities, and even when burnt with equal and 
constant pressures with identical burners, lights 
of very different values are obtained. Lighting gas 
is not a definite and constant mixture, but a combi- 
nation of anumber of elements produced in chang- 
ing propertions at different stages of the distil- 
lation process, from the commencement when 
the hydro-carbons are produced, up to the end 





| giving the equivalent in carcels, and ‘‘ star’ candles 
| FR a 

| of the principal types of gas burners adopted by the 
| Paris Municipality. The comparison will be found 
| useful whenever, in arranging an electric light in- 
| stallation, a certain number of gas jets have to be 
replaced by electric lamps. 

The Ville de Paris employs three principal 
types, to which has now to be added the so-called 
‘* intense” burners. 

. wear 
Careels. Candies. 
The 1st series of burners consumes 

100 litres of ~ per hour and 

gives a light o wr = 
The 2nd seriesof burners consumes 

140 litres of gas per hour and 

gives a light of ... ~ ne 
The 8rd series of burners consumes 

200 litres of gas per hour and 

gives a light of .. oe = 


@¢ 0«60or:«=«8&.39 


1,10 


1,72 
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In reducing the lighting power to 100 litres of 

gas it will be seen that the first series give 
100x5.39_ 

~ 1000 

The second series gives 

100 x 7.70 _ 

140 

The third series gives 

100 x 12.04 _¢ 99 ¢ 
200 

This shows the advantage gained in employing 
burners consuming larger quantities of gas, since 
the utilisation is better. It is thus that the burners 
of the new type consume 1400 litres of gas per hour, 
and give 13 carcels, or 91 candles, which is equiva- 
lent to a duty per 100 litres of 

91x 100_ 6 5 candles. 
1400 

Other Luminous Standards. —The uncertainty 
attending the employment of the various standards 
in use, the difficulty of placing them under per- 
manently identical conditions, and of establish- 
ingfor them constant ratios, long since attracted 
the attention of physicists, and determined 
them to seek for a new and more perfect unit. 
The development in artificial lighting, through 
recent discoveries, renders the research more neces- 
sary and more urgent than ever. Solutions to the 
problem have been attempted, but none have 
attained any high degree of success, as we shall 
see in reviewing the various standards proposed. 

First we may refer in passing to petroleum as a 
light-giving substance. Hydro-carbons have a com- 
position far too variable to be used for any purpose 
where constantly uniform light is concerned. Pe- 
troleum lamps combine the faults of gas jets and 
those of colzal oil lamps, with special drawbacks of 
their own, 

Mr. Draper in 1844, and Mr. Zollner in 1859, re- 
commended as a unit of light that which would be 
produced by a wire or strip of platinum of deter- 
inined dimensions, and rendered incandescent by 
the passage of a constant current of known intensity. 
Mr. Schwendler more recently adopted these, and 
advised the comparison of luminous intensities with 
a plate of platinum 2 millimetres wide and 36.28 
millimetres long curved in the form of a U, and 
traversed by acurrent of 6 amperes, maintained con- 
stant by means of a mercury rheostat. Sucha light 
would be equal to nearly two-thirds of a spermaceti 
candle, a very low luminous standard which of itself 
is a grave objection to its use. M. Crova has 
examined this standard very carefully, and he criti- 
cises it as follows, in a paper published by him in 
the Revue Scientifique : ‘* It isnecessary to maintain 
the current absolutely constant, which requires a 
constant supervision: if we remark that the 
quantity of heat given off by a conductor in- 
creases as the square of the intensity of the cur- 
rent, we shall see that a small variation in the 
current will produce a_ relatively considerable 
change in the temperature ; moreover, the tempera- 
ture varying within very narrow limits, the emis- 
sion of light is subjected to changes in intensity 
as much greater, as the temperature is higher 
(Draper and E. Becquerel) ; it follows from this that 
almost imperceptible variations in the current will 
produce relatively great changes in the intensity of 
the light emitted. 

‘“‘ The surface of the plate of platinum which emits 
the light has of itself an emissive power, feeble at 
first when it is new and polished; but by use 
this surface disintegrates and becomes dull; its 
emissive properties then increase so that the 
same current traversing the plate will give a 
luminous emission varying with time. I have 
tried to render this power constant by depositing 
electrically on the strip a film of platinum black. 
So treated, the emission was at first increased, then 
it diminished, and the strip became bright on the 
surface in consequence of the slow volatilisation of 
the film. It is probable that this change in the 
structure of the platinum and its slow volatilisation 
at a high temperature, especially in a vacuum, are 
the principal reasons which have led to the disuse 
of incandescence lamps with platinum or iridium 
wires in a vacuum, as suggested by Mr. Edison. 
Lastly, this light has a much redder tinge than that 
from a moderator lamp. I have shown (Annales 
de Physique et de Chimie, 5¢me series, vol. xix., 
p. 538) practically, that the temperature of these 
lamps is about 2000 deg. Cent. The temperature 
of the Schwendler standard, being necessarily 
lower than that of the fusion of platinum which, 
according to M. Violle is 1775 deg. Cent., is still 


5.39 candles per 100 litres of gas burnt, 


5.50 candles per 100 litres of gas burnt 


andles per 100 litres of gas burnt. 
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HORIZONTAL ENGINE WITH AUTOMATIC 


CONSTRUCTED BY MESSRS. HORNSBY AND SONS, LIMITED, ENGINEERS, GRANTHAM. 





Allard, Leblanc, Violle, Tchikoleff, Ayrton, &c. 


The discussion occupied the meetings of September 
16th, 18th, 22nd, and 23rd of a Commission specially 
nominated for the purpose; and the full séance 
of September 21st, Mr. Spottiswoode acting as 
president. 

The first question submitted to the examination 
of the Commission was as follows: The measure- 
ment of luminous intensity of electric light ; com- 
parison of various photometric methods. In the 
absence of an absolute unit for the measurement of 
luminous intensities, does there exist any system 
that can be recommended as an _ international 
standard? And is it possible to establish simple 
rules for photometric measurements ? 

These questions resulted in three resolutions pre- | 
sented to the full meeting on September 21st. | 

1. The third section moved the resolution that | 
until a photometric unit of absolute value could | 
be determined upon, it is advisable to recommend | 
the use of the Carcel lamps of the so-called light- | 
house type in preference to candles. 

2. The Congress decides that all photometric | 
determinations of electric lamps ought to comprise 
as an essential element, the formula of the lamp, 
that is to say, the relation existing between the 
luminous intensity and the direction of the rays. 
This resolution was presented by M. Rousseau. 

3. An International Commission shall be nomi- 
nated to test the different photometric methods and 
to propose the adoption of that which appears the 
most practical. This resolution was presented by 
M. Crova, professor of physics at Montpellier. 

The discussion of these resolutions having re- 
sulted in some observations, the Congress referred 
the discussion to the third section for their more 
careful consideration. 

The sittings of the 22nd and 23rd of September 
were occupied in this investigation under the 
presidency of Professor Hughes. It resulted in a 
general proposition emanating from Dumas, Warren 
de la Rue, and W. Siemens, and was as follows: 
‘¢ The Congress recommends to the jury the employ- 
ment of the Carcel lamp, in photometric compari- 
sons made between the various electric light appa- 
ratus exhibited. The Congress begs the French 
Government to place itself in relation with foreign 
Governments, to effect the formation of an Inter- 
national Commission, to be charged with the deter- 
mination of the definite luminous standard, and the | 


arrangements to be observed in the execution of | 


experiments of comparison.” These resolutions were 
detinitely adopted on the 24th of September, 1881. 








HORIZONTAL ENGINE WITH AUTOMATIC 
EXPANSION GEAR. 

In our notice of the last Smithfield Club Show we 
called attention to a new arrangement of automatic 
expansion gear exhibited by Messrs. Hornsby and 





MO 
| 


frouc: 


Sons, Limited, in connexion with a ten horse-power | 
horizontal engine, and we now give on the present page 
illustrations both of the gear and of the engine. This 
latter has a cylinder 10in. in diameter and 20 in. 
stroke, and is fitted with an expansion valve working 
on the back of the ordinary slide. The motion of the 
cut-off valve is derived from a vibrating link operated 
by a second eccentric, and its travel varies in accord- 
ance with the distance of the block from the point 
about which the link oscillates, as is well understood. 
This distance is controlled by the governor, which by 
it rise and fall rotates a short horizontal shaft upon 
which there is keyed an eccentric, provided witha 
strap and rod. The end of the rod is jointed to a 
counter-weighted lever connected to the valve rod, | 
near the end which carries the block, and as the | 
governor balls vary in position, their motion is | 
transmitted through the eccentric and _ balanced | 
lever to the slide block. The feature of novelty lies | 
in the use of the eccentric, which although well | 
adapted to transmit motion in one direction, cannot, | 
owing to its friction, rotate readily under the in- 
fluence of a strain upon its rod. Hence it follows that 
the lifting action which the link exercises upon the | 


| block in oblique positions is not, in this arrangement of | 


gear, transmitted to the governor, which is conse- 
quently free to adjust the position of the block undis- | 
turbed by the varying strain upon the balanced lever. | 

A pair of 32 horse-power engines fitted with this | 
patent gear are driving electric light machines at the | 
Westminster Aquarium, and run with the steadiness 
required for that class of machinery. 


EXPANSION GiAR. 


IRON HOPPER BARGES FOR THE RIVER 
WEAR COMMISSION. 

WE have, during the past few weeks, given detailed 
illustrations of a new dredger that has been lately 
built for use on the River Wear, together with a copy 
of the specification to which it was constructed. In 
our last issue we published some notes of the cost of 
dredging and carrying the material out to sea, and 
now we add illustrations of six new 400-ton iron hopper 
barges which have been built to the designs of Mr. 
Henry H. Wake, to attend upon the new dredger. 
In explanation of the drawings we print a copy of the 
non-legal portion of the specification. It will be 


| noticed that a novelty has been introduced in the 


steering gear of this description of craft by placing the 
chains and tiller below the deck, an arrangement 
which obviates the risk of the steersman being knocked 
overboard, and gives a clear deck. The new barges 
were constructed partly by the Strand Slipway Coin- 
pany, of Sunderland, and partly by Messrs. Pearse 
and Co., of Stockton-on-Tees. 

19. General Dimensions.—The barges are each to have 
a dead weight capacity for 400 tons of dredge, at 22 cubic 
feet per ton, on 8 ft. extreme draught of water. The 
eataires may be slightly modified if found necessary, 
as the amount of the dead weight specified is to_be 

uaranteed by the builders on the given draught. The 
coon is to be so placed that the barge will load on an 
even keel. 


Length b. p. a 
Breadth moulded 
Depth do. 
Crop of beam 


ft. in. 
115 0 
82 0 
911 
0 6 
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ft. in. 

Draught when laden not to exceed .. is ne 8 0 
Hopper length .. a a we P 50 0 
Do. do. breadth at top ee 22 0 
Do. do. do. at bottom is ee 9 0 
Sheer forward we is as nF 3 9 
Do. aft E 3 6 


20. Materials.—The whole of the iron to be used in the 
hull is to be of the best ship quality, with the exception of 
the bilge strakes and lifting block hoods, which are to be 
»f the “ best best” quality, and all the iron is to be by 
‘pproved makers, as well as to be free from all defects in 
nanufacture. All iron is to stand Lloyd’s test. 






































U 





defects, and when dressed to be fully up to the sizes 
hereinafter specified. All decks to be cut on the signing 
of the contract. 

, GENERAL DESCRIPTION. 

21. Centre Keel or Keelson.—Of the box form, and to be 
2 ft. 6 in. in depth by 1 ft. in breadth; the side plates are 
to be ;; in. thick, and the bettom plate ,% in. thick, the 
upper angle irons to be 3 in. by 3 in. by 7% in., and the 
lower ones to be 4 in. by 3 in. by ¥; in. This keelson is to 
be made thoroughly water-tight throughout, and is to be 
connected to hopper ends by 4 in. by 3 in. by ;% in. angle 


| irons, which are to be rivetted to double knees of the 


All timber throughout is to be sound and well-seasoned, | form and dimensions shown on sections. The top of the 


and free from sap, shakes, and loose knots, or other 


keelson in the hopper is to be covered with ridge plate 





' 


*; in. thick rivetted with countersunk rivets through angle 
irons. On the underside of keelson for the length of the 
hopper, is to be securely bolted a piece of elm timber, 
20 in. by 9 in., which is to be rabbeted to house the inner 
edges of the doors. This timber is to be further securely 
bolted to, and protected by 1 in. chafing plates, which 
are themselves to be rivetted to keelson sides. The 
keelson in the way of door hangers is to be filled in solid 
with hard wood, for the purpose of bolting through. This 
keelson is to be connected to the sides of hopper well by 
six cross girders, formed with ,% in. plates, and 3 in. by 
3 in. by x: in. angle irons. These girders are to be of the 
form shown on the drawings, and are to be efficiently 
stayed to the hull of the barge. The tops of the girders 


See 
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of these girders to have 12 in. by 12 in. elm pieces rab- 
beted to house the end of doors, these pieces of timber 
being securely bolted to, and protected by the side plates 
of the girder. 

The hopper sides are to be efficiently tied by two girder 
beams 15 in. deep by 12 in. broad, of the box form, 
formed of 3% in. top and side plates and 3 in. by 3 in. 
by x in. angles, surmounted bya ridge piece of elm 
timber, 12 in. by 9 in., securely bolted down to top plate, 
and strapped to side plates. These girders are to be 
stayed by double 1% in. plates strengthened by angle irons 
3 in. by 3 in. by 1% in. on lower edge between the sides of 
the hopper and the barge sides. 


23. Lower Bilge Keelsons.—Are to be formed double of | 


angle irons 4in. by 3 in. by yf; in. all fore and aft. All 
keelsons are to be properly connected at ends by breast- 
hooks and crutches. All keelsons to be rivetted to double 
reverse frames. 

24. Frames.—To be of angle iron 4 in. by 3 in. by y's in. 
spaced 24 in. apart, and are to be in one piece from centre 
line to gunwale, and in way of the hopper to be from 
gunwale to side of hopper. For one eighth the length of 
the barge at each end the frames may be 1x in. thick. 
The frames at the well sides to be 4 in. by 3 in. by 1s in. 
angle iron, spaced 24 in. apart, and to be well stayed as 
shown on drawing, with angle iron stays 3} in. by 3 in. 
by ys in., 4 ft. apart and connected by gusset plates. 

25. Floors.—To be 12 in. by x4 in., and to have limber 
holes cut in same for drainage, the floors at the ends of 
the barges are to be increased in depth to admit the 
ceatre keelson being carried well fore and aft. All the 
floor plates are to be in one piece. 

26. Reverse Frames.—To be of 3 in. by 3 in. by 4% in. 
angle iron, to run to upper turn of bilge on every frame. 
Double reverse bars to be under all keelsons. 

27. Deck Beams.—To be of angle iron 4 in. by 3 in. 
by 15 in., all spaced 4 ft. apart, and are each to be stayed 
by 3 in. pillars, and are to be connected to the frames Ly 
knees y; in. thick, which are to be two and a half times 
the depth of the beam. The beams under the cabin floors 
are to be of 24 in. by 1% in. angle iron spaced 4 ft. apart. 

28. Stem and Stern Posts.—To be7 in. by 24 in. each, to 
scarf to keel plates, extending at least to four frame 
spaces, to be knatched to receive keel plates, and to be 
double rivetted with 1 in. rivets, spaced 5 in. apart. The 
rudder gudgeons‘are to be forged solid. 


29. Stringer Plates. —At the sides of the hopper to be of | 


plates 60 in. by y% in. and tapered gradually down to 
30 in. by ys: in., at ends of barge ; all butts are to be treble 
rivetted with # in. rivets. 

30. Iron Deck.—To be ,*; in. thick (except where shown 
to be left out on plans) flush plated with double rivetted 
butts and single-rivetted seams. The gutter waterways 
to be formed 12in. wide, extending between the after and 
forward mooring bitts, the waterway bar is to be 24in 
by 2} in. by ;{; in. Three scuppers are to be placed on each 
side of the barze, formed of lead pipes, and cast-iron 
flanges, and mouthpieces, to be cut through stringer 
jlates, and to come out of barge sides between the fenders. 
The gunwale bar is to extend all round the barge, and is 
to be 4 in. by 4 in. by 7; in. angle iron. 

31. Bulkheads.—The bulkheads forming the ends of the 
hopper are to be 4; in. thick, flush rivetted with double- 
rivetted butt straps, and to be stiffened with double angle 
irons 4 in. by 3 in. by ,% in., and bulb iron 8 in. by ,5; in., 
and are to be spaced 30 in. apart within area of hopper ; 
and with 3 in. by 3 in. by ,°; in. angle irons, 30 in. apart 
from hopper sides to side of barge. 
havetwo sluice valves to work from deck, and are to be 
thoroughly water-tight, and to have manholes formed so 
as to give access to well sides for the purpose of clean- 
ing; the manholes are to be closed by plates bolted on to 
bulkheads. 

32. Platinga.—The bottom plating is to be j; in., and 
side plating ;5; in., all seams are to be double-rivetted, 
and also all butts, except those mentioned below where 
treble rivetting is specified. 

The well sides are to be ;; in., and to be flush plated 
and rivetted, and to have double-rivetted butt straps, 
chafing plates 15 in. broad and }in. thick, are to be 
rivetted on the sides of the hopper, in way of each lifting 
block. The centre keel plate is to be ;4; in. with treble- 
rivetted straps, the straps are to be ,'; in. thicker than 
the plates. All plates are to be 12 ft. in length, and the 
bilge strakes to be bent cold. 

33. Riretting.—The rivetting throughout is to be as per 
Lloyd's Rules, except that no rivets less than { in. are to 
be used. 

34. Coaming.—To be carried around the hoppers, and 
at the sides are to stand 11 ft. 9in. above keel, and to be 
parallel fore and aft, to be formed of ,%; in. plates con- 
nected to deck by 3 in. by 3 in. by ;°; in. angle iron, and 
surmounted on upper edge by angle iron 3in. by 25 in. 
by ;{; in. covered with 3 in. by 14 in. half-round coping 
iron. The coaming at hopper ends is to have 6in. crop. 

35. Rudder.—To be of forged iron and plated with 


jrin. plates, and to be filled in solid with cement, the | 


stock to be 44 in. in diameter, and the heel and pintles 
to be 24in. in diameter. The rudder stock is to work 
through a stuffing box. The tiller is to be worked under- 
neath the deck, and is to be of ample length and size. 

36. Steering Gear.—To be placed abaft of the hopper, 
and is to be worked by means of a 4-ft. iron steering 
wheel, and a chain barrel or cupped sheave ; the chains 
are to be taken direct from the chain barrel through a 
coaming in the deck, and from thence to be led by means 
of sheaves to the tiller. The standards and chain wheels 
are to be neatly incased with iron. 

37. Decks.—To be of pitch pine 6 in. by 25 in., securely 
bolted to the beams and iron deck with }-in. galvanised 
iron bolts, and tarred felt is to be laid down between the 
wood and iron. The decks are to be thoroughly caulked 


are to be protected by + in. ridge plates, the underside 


| Four side lights are to be fitted in each cabin. 
Each bulkhead is to | 








and payed, a margin plank 10 in. in breadth is to be 
fitted all round the barge. 
10 in. by 2in. redwood. From the ends of the gutter 
waterways to the ends of the barge, hardwood waterways 
are to be fitted level with the top of the gunwale bars. 

38. Fenders.—A single line of fenders is to extend all 
round the barge, with a double line at stern and bow, as 
shown on the plan, to be of 12 in. by 6in. of elm timber, 
fitted between 4in. by 3in. by ,% in. angle iron, and 
bolted to the same by 1-in. bolts spaced 3 ft. apart. 

39. Towing Bollards, &c.—All towing bollards to be 
formed of plates strengthened by angle and half-round 


iron; fairleads and mooring bitts to be of cast iron and | 


to act as ventilators ; they are to be in number and posi- 
tion as shown on the drawings, and are to be securely 
bolted through the iron deck, which in itself is to be fur- 


ther strengthened with hardwood chocks between the | 


beams. The forward towing bollard is to be carried down 


through the deck, and stepped on to centre keelson. 


to be approved of by the engineer. 

Between the forward an 
leads, the gunwale is to be protected by 4 in. by 14 in. 
convex chafing iron, bolted through the deck, and springer 
plates with countersunk headed bolts. 


40. Hopper Doors.—To be built of elm timber, in two | 


25-in. thicknesses, cross-Jaid, and bedded in tar, to be 
grooved and slivered with Lin. by ,{; in. iron, and to be 
well bolted. These doors are to be covered with a ,"; in. 
single iron plate, which is to be bolted on to the upper 
side by countersunk headed 3-in. bolts, spaced at 12-in. 
centres, the side and end bolts being spaced at 6 in. 
centres. 
tend the full breadth of the doors, to be 4in. broad in the 
band, and 14 in. thick at the root, and lin. thick at the 


ends, and are to be swelled out for the lifting eyebolts. | 


Each eye is to be 3 in. wide, to allow ample surface for 
wear. The doors are to be hung from centre keelson by 
means of forked hanging straps, with single eyes ; these 
straps are to be 4 in. by 2 in. at the neck, tapered to 1] in. 


at the points, and are each to be bolted through and | 


through the keelson with three 1}-in. screw bolts with 
clinched nuts. Thehinge pins are to be 25 in. in dia- 
meter, «nd are to be secured with head and cotter. Each 
door is to have two 2}-in. lifting eyebolts, which are to be 
secured to doors by passing through washers, ferrules, 
and bands, and are to be rivetted into the same. The 
washers are to be 9in. by 9 in. by } in., and they are to 
be rivetted to the top cover plates ; the lifting eyes are to 
be bevelled to suit the lead of the chains. The doors are 
to be made perfectly mud and sand tight all round. 

41. Lifting Gear for Doors.—Each barge is to have four 
double winches, worked with wormwheels and pinions, 
with chain cupped barrels fitted with brakes, and with 
clutches for throwing the cupped barrels out of gear. The 
lifting chains are to be 1} in. in diameter, and to be led 
from the winches to the door, and arranged as shown on 
the plans. The bridle blocks are to be protected by ,"; in. 
plated hoods, connected to sides of hopper by 3 in. by 
3 in. by ,*; in. angle irons, and to be stiffened by 25 in. by 
1 in. convex iron ; the whole of the lifting gear is to be 
carried out by the contractor from detail drawings, to be 
supplied by the engineer. 

42. Cabins and Companion.—The after hold of each 
barge to be bulkheaded off with 14 in. red pine boards to 
form cabin as shown on the plan. Doors are to be made 
in these bulkheads to give access to after compartments. 
Each 
barge to have a teak companion with a ladder to the 
cabin ; also, a small hatch and holder to the forward com- 
partment. 

43. Painting.—The whole of the hulls, both inside and 
outside, are to have three coats of red lead paint, and 
= wood decks are to have three coats of boiled linseed 
ol. 

44, Cementing.—The bottom of each barge is to be coated 
with Portland cement to the upper edge of frames and 
well up bilges, and to form a clear channel through water- 
courses, so that the barge can be pumped dry. The gutter 
waterways are also to be cemented. 

45, Anchor and Chain.—Kach barge is to be supplied 
with 30 fathoms of #-in. short-linked chain, and one 2 ewt. 
anchor with loose stock. The chain to be taken through 
forward deck by means of a hawse pipe with a loose cover, 
and small ringbolts to be fixed in the deck for securing 
the anchor to. 

46. Pumps.—One 5-in. hand pump, of approved pat- 
tern, to be placed where most convenient, in after com- 
partment, and each compartment to have a sounding 
pipe. 

47. Ventilation.—To be as complete as possible through- 
out all parts of the barges. 


VENTILATION OF PuBLic BuILpincs.—Messrs. Robert | 


Boyle and Son, of 64, Holborn Viaduct, are at present 
applying their system of ventilation to Westminster 
School and Ashburnham House, Westminster; Boys’ 
Home, Regents Park; New Public Offices, Kimberley, 
Cape Colony; New Somerset Hospital, Cape Town ; 
Wesleyan Garrison Chapel and School, Malta; and 
Fairhill, Tonbridge, Kent, seat of the Earl of Derby. 


A New Twis Screw Drepcer.—A new twin screw 
dredger of 800 tons, built and engined by Messrs. W. 
Simons and Co., was last week launched complete from 
their works at Renfrew. This vessel will dredge to over 
30 ft. depth and raise 4000 tons per hour ; it is fitted with 
compound engines of 100 horse-power, two steel boilers 
and steam appliances throughout. This vessel is the 
property of the Melbourne Harbour Commissioners, and 
is the second dredger this firm have constructed for 
them. It was named the Crocodile by Miss Kinipple, 
daughter of the consulting engineer of the Commissioners, 


The cabin floor is to be of | 


1 De- 
tail drawings of all these castings and towing bollards are | 


after mooring bitts and fair- } 


Three double-eyed hinges to each door, to ex- | 
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| ELECTRIC LIGHTING NOTES. 

Tue Board of Trade has appointed Major R. Y, Arm- 
strong, R.E., of Chatham, inspector under the Electric 
Lighting Act. 

Messrs. Siemens Brothers are engaged in fitting up 
electric lighting apparatus upon three of Messrs. Donald 
Currie and Co.’s boats, viz., the Hawarden Castle, the 
Norham Castle, and a third, yet unnamed, which is 
being built at Messrs. Barclay, Curl, and Co,’s yard, 
Whiteinch, Glasgow, Each vessel will have 60 Swan 
lamps, and one are lamp. 

The details of an interesting examination into the 
interior of the liver by aid of the electric light has 
been brought before the Northumberland and Durham 
Medical Society by Dr. T. Oliver, of Neweastle-upon- 
Tyne. An incision of the liver was made, and the 
| interior of the cyst was lighted up by a miniature Swan 
lamp enclosed in a silver-plated brass tube glazed at 
the end inserted into the wound. The tube was 9} in. 
long and {i in. internal diameter. It was smeared 
with carbolised oil before being used, and carbolisec| 
glycerine may in future be used instead of ylass for the 
window of the tube. The lamp was lighted after the 
tube was inserted, and Mr. Payne was perfectly satis- 
tied that the lighting of internal cavities in this way 
will be very useful. He was able to see the internal 
walls of the cyst, and-note the signs of disease. ‘The 
Swan lamp used was about the size of a bean, and gave 
a light of two or three candles. The lamp is fed by 
| two or three cells of Grove or Bunsen, and is kept 
| cool by water circulating in narrow tubes round the 
| bulb, a head of pressure being given to it by hanging 
| the can or reservoir from the ceiling. 








| 


M. Trouvé has recently modified the bichromate 
battery to render it fitter for electric lighting pur- 
poses. This cell gives off no fumes, is a single fluid 
cell of high power, and therefore especially valuable 
for electric lighting ; but it has the great drawback of 
being inconstant in its action. M. Trouvé has obviated 
this drawback by supersaturating the liquid. He 
takes 150 grammes ot bichromate of potash powder 
and puts it intoa litre of water, then, after shaking it, 
he adds drop by drop 450 grammes of sulphuric acid. 
The liquid warms up a little, and the salt dissolves. 
The liquid thus prepared keeps clear, and does not 
form crystals in cooling. Moreover, it does not forin 
chrome alum crystals when the cellis in action. The 
supersaturation of the exciting liquid is, in M. Trouve’s 
view, the cause of the remarkable constancy which is 
perhaps explained by the absence of chrome crystals on 
the carbons. Each element consists of a zine plate 
and two carbons coppered by electro-plating at their 
upper part. This coppering consolidates the carbons and 
diminishes their resistance at the upper part. The 
zine is arranged so as to be easily taken from the cell 
to be amalgamated. The batteries are arranged in sets 
of six elements placed in cases of oakwood. .The 
carbons and zines can be raised or lowered at will by a 
device like that employed in the Wollaston battery. 
In this way the power of the cell is regulated. With 
twelve elements ten incandescence lamps can be kept 
lit for five hours; but M. Trouvé has kept twenty 
lamps lit for two hours, each giving a light of ten 
candles. The electromotive force of the cell is 2 volts 
with fresh solution, and the intensity of current at the 
beginning on a short circuits is 118 ampéres. The 
resistance is 0.07 ohms. Four batteries working a 
Gramme machine have produced 14 kilogrammetres of 
work during two hours without weakening in power. 

An electric, gaslighting, and general engineering 
exhibition is being held in St. James's Hall, Man- 
chester, under the direction of Mr. E. J. Cowling 
Welch. Although electricity takes the precedence ot 
the other subjects in the title, it forms by no means 
the most prominent feature of the show, owing to the 
keen rivalry of the gas engineers. The only electrical 
firms of note that are directly represented, are the 
Edison and Electrical Storage Companies. The former 
have undert&ken the illumination of a part of the hall, 
and a suite of rooms furnished in various styles by a 
local upholsterer, while the latter send a small electric 
light installation, consisting of a four horse-power 
vertical Robey engine, a B Schuckert dynamo machine, 
constructed by the Brush Company, a number of 
Swan lamps, and a set of Faure-Sellon-Volckmar cells. 
Mr. Charles Lever, whose lamps we illustrated in 
connexion with the present Crystal Palace Exhibition 
(vol. xxxiv., page 601), shows a number of his lamps, 
while Mr. Lumley, of Great George-street, West- 
minster, contributes both dynamos and lamps of the 
kind now on view at the Westminster Aquarium 
(page 254 ante). Mr. Benjamin Goodfellow, of Hyde, 
is erecting a three-cylinder compound engine and a 
dynamo machine, both constructed under Matthews’s 
patent, but they are not yet in position. Among 
the gas exhibits there are two new gas engines. 
The first is constructed by Messrs. Ashbury, Sumner, 
and Co., and would present a very neat appear- 
ance were it not disfigured by being nickel-plated, 
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not only on the bright parts, but also on some of the 


unturned portions. of the castings. The point of 
novelty of this engine lies in the use of tappet valves, 

worked by cams, for the inlet of gas and air, and in 
the formation of the igniting slide, which reciprocates 
vertically. A detailed explanation of its action will 
be found at page 437 of our last volume. The second 
engine is exhibited by Mr. Wolstenholme, of Rad- 
cliffe, and is the invention of Mr. C. T. Wordsworth, 
of Leeds. It is of the non-compression type, the 
novelty consisting in the arrangement of the valve 
passages, Which are illustrated at page 94 ante. In 
addition to these there are, of course, the usual ex- 
hibits—the Otto, Turner, and Bisschotf engines, the 
Dowson -gas producer, Bray’s and Heron’s burners, 
and the like. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
River Pollution at Chesterfield.—Dr. Mackintosh has 
stated that the River Rother is very much polluted this 
week by sewage and coal washings. He has written to 
two collie sry owners calling their attention to the offences 
committed against the Rivers Pollution Prevention Act. 
From one of these he has received a reply to the effect 
that owing to an accident to a filter bed, the pollution 
did occur on the day specified, but that it would be dis- 
continued forthwith. From the other party he has had 
no reply as yet. 
West Yorkshire Miners’ Meetings—The Restriction of the 
Output.—A_ representative meeting of miners has been 
held at the Miners’ Institute, York-road, Leeds, Mr. 
Enoch White presided. Mr. M. Ramsden proposed the 
following resolution: ‘* That in the opinion of this meet- 
ing a good sound union of miners is necessary to secure a 
fair wage, mutual contract of hiring, untramelled mining 
legislation, such as is now in the Mines Act and the 
Employers’ Liability Act, and the carrying out thoroughly 
the restriction of the output, and we at this meeting 
pledge ourselves never to rest satistied until we have such 
a union in this country.” He urged the necessity of 
miners being more united than they were at present in 
order to improve their position collectively and indivi- 
dually. It was by united efforts alone that they could 
hope to secure many of the advantages which they sought. 
by agitation they had gained much. At the same time 
they still required to be relieved from many of the hard- 
ships and risks to which they were exposed. They ought 
not to rest satisfied until they had brought about.a restric- 
tion of output. The market was glutted, and the real 
remedy for the difticulty was restriction. Five days per 
week and eight hours per day was as much as any work- 
ing man could be reasonably expected to perform. The 
eight hours’ system was one of the best measureszever 
adopted as far as miners were concerned. The main 
object of the present proposal was to retain the 
advance which was recently given them, and unless they 
took steps to regulate the output the employers would 
seek to reduce their wages totheir former level. Already 
some firms in this locality had made an attempt to do 
that. For many years the rate of production had been 
increasing, the output having risen from 134,000,000 in 
1879 to 156,500,000 in 1882. ‘The market was glutted and 
the only real remedy was restriction. The resolution was 
carried. On the motion of Mr. 
by Mr. J. Barnes, and supported by Mr. G. R. Simpson, 
the following resolution was adopted: ‘We at this 
meeting are of opinion that the law in force for the elec- 
tion of members to the House of Commons should be 
altered so as to give a vote to every householder, whether 
the same be in a borough or a county ; and further that 
we support Mr. Broadhurst, M.P., in his endeavours to 
get a clause inserted in the Corrupt Practices or Ballot 
Bill now before the House, throwing the cost of returning 
officers’ fees upon the rates. 


The Strike in the File Trade.—A general meeting of file 
cutters has been held inthe Temperance Hall. 


very largely attended, and the workmen of forty-nine | 


firms were represented. The object of the meeting was 
to receive reports from trade councils in various parts of 
the country as to sending pecuniary assistance to the men 
on strike. The reports were most favourable. Promises 
of assistance were received from Birmingham, Man- 
chester, Oldham, and Nottingham. 
the men from six firms were out on strike, and that they | 
numbered about 230, 


The Humber Bridge Opposition.—A_ provisional com- 
mittee has been formed in order to conduct united efforts 


“to protect the trading interest of the West Riding of | 


Yorkshire from the Hull and Lincoln Railway scheme,” 
involving, as it does, the construction of a bridge over | 
the Humber. The committee includes the Hon. H. W. 
Fitzwilliam, M.P.; Mr. Ralph Creyke, M.P. ; = 
Andrew Montague, Col. W. Spencer Stanhope, 

A. A. Jowitt (Master Cutler of Sheffield), Mr. wee 
Ingham (Leeds), Mr. J. Bennett (Goole), and John | 
Taylk wv (Goole). 

Goole, Epworth, and Owston Railway Bill.—The Man- 
chester, Sheffield, and Lincolnshire Railway Company | 
have presented a petition to the House of Commons | 


Bi 


ROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig Tron Market.—The market was again firm 
and steady this day week, anda good business was done, 


NOTES F 


It was | 


It was reported that | 


praying to be heard in committee against the above | 
ill. 


ENGINEERING. 


extent of 1d. per tom. Transactions were ial on | 
forenoon Change at from 47s. 6d. up to 47s. 7d. cash, and | 
from 47s. 84d. up to 47s. 91d. one month ; and there were | 
buyers at the close of the market offering 47s. 64d. and 
478. 84d. cash and one month respectively, with sellers 
near. Business was done in the afternoon at 47s. 64d. 

and 47s. 7d. cash, also at 47s. 84d. and 47s. 9d. one month, 

the close being buyers at 47s. 64d. cash and 47s, 9d. one 
month, and sellers near. Thursday’s market was steady, 
and a moderate amount of business was done in the course 
of the forenvon at from 47s. 63d. to 47s. 74d. cash, filso at 
47s. 9d. and 47s. 94d. one month, and the closing quota- 
tions were, sellers, 47s. 64d. cash and 47s. Jd. one month, 
and buyers near. The market remained steady in the 
afternoon, and a fair stroke of business was reported at 
47s. 64d. cash and 47s. 74d. one month, the close being sel- 

lers w ‘anting 47s. 84d. onah and 47s. 9d. one month, with 
buyers near. In consequence of the occurrence of the 
Ea&ter holidays there was no meeting of the ‘‘ ring” of | 
iron merchants and brokers either on Friday or on Mon- | 
day. When business was resumed yesterday the warrant 
market was fairly steady, and prices at the close were 
practically the same as those ruling last Thursday after- 
noon. There were transactions during the forenoon at 
from 47s. 6d. upto 47s. 74d. cash, and at 47s. 85d. up to 
47s, 94d. one month, and there were sellers at the close of 
the market wanting 47s. 7}d. cash and 47s. 10d. one 
month. The quotations in the afternoon ranged from 
47s. 7d. down to 47s. 6d. cash, and from 47s. 93d. down 
to 47s. 8)d. one month, and the market closed with sel- 

lers wanting 47s. 64d. cash and 47s. 9d. one month, with 
buyers near. Flatness has been the rule in the market 
to-day, and still lower prices have been accepted by sel- 

lers. In the forenoon business was done at from 47s. 6d. 

down to 47s. 44d. cash, also at 47s. 83d. down to47s. 7d. 
one month, the closing being sellers at 47s. 5d. cash and 
47s. Tid. one month, and buyers near. Business was 
reported in the afternoon at 47s. 5d. and 47s. 41d. cash, | 
also at 47s. 74d. and 47s. 7d. one month; and subse- 

quently there were sellers at 47s. 5d. cash and 47s. 73d. 
one month, with buyers near. A good deal of the 
business done recently in the Glasgow iron market | 
has been connected with the closing of accounts, in 
view of the’ holiday season, and the chief operators 
up to the present have been the regular members of 
the trade, there being still a decided indisposition on 
the part of the outside public to go in for any speculative 
purchases. Some more trade has lately been done with 
the United States and Canada, 
countries, as also for the Continent, there is as yet only a 
disappointing spring demand to report. Most reports , 
agree in stating that the home trade is well maintained, 

and that there is much activity showing itself in most of | 
the departments, although the inquiries within the past | 
few days have been on a somewhat limited scale, 
may to a certain extent be due to the occurrence of the | 
Easter holidays. 
blast furnaces have been put out, one at Shotts and the | 
other at Govan Iron Works. 
on hematite. There are now 111 furnaces in actual opera- 
tion, as against 107 a year ago. Hematite pig-iron is still | 
only in limited dem: and. The price for the usual propor- | 
tions of Nos. 1, 2, and 3 ranges from 51s. 6d. to 53s. per | 
ton f.0.b. at Cumberland ports. Last week’s shipments 
of pig-iron from all Scotch ports amounted to 12,421 tons 
as compared with 11,776 tons in the preceding w reek, and | 
12,374 in the corresponding week of last year. To the 





Australia, &c., 588 tons ; to France, 1420 tons ; to Italy, 
670 tons ; to Germany, 1685 tons; to Holland, 565 tons ; 
to Belgium, 160 tons; and lesser quantities to other | 
countries. Up till yesterday afternoon the stock of pig | 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 585,364 tons, as against 586,528 tons yesterday 
week, showing a reduction for the week amounting to | 
1164 tons, 

| The New Dock at Methil.—It was resolved some time 
lago by Mr. R. G. E. Wemyss, of Wemyss Castle, Fife- 
| shire, to construct a dock at Methil, which is situated in 
one of the most valuable coalfields of the county. It is 
| estimated that the cost will beat least 77,000/., all of which 
is to be borne by Mr. Wemyss, the lord of the manor. 


Kirkwall Harbour Works.—At a special meeting of the 
Kirkwall Harbour Trustees, which was held yesterday 
week, three tenders for the completion of the harbour 
| works were under consideration. That sent by Mr. 
William Firth, Kirkwall, whose offer was 4899/., w: 
| acce pted. The highest offer was 6739/. » Which was from 

Mr. John Malcolm, Wick. 


Greenock Harbour Works. — The Greenock Harbour 
Trustees recently resolved to proceed with a much talked 
of piece of work, namely, that of constructing a bridge 
over the entrance to the West Harbour, so as to render, 
as far as possible, the line quay along the foreshore 
continuous. The cost of the undertaking capitalised will 


| 
| 
| be about 20,0007. 
| 


Patent Law Reform.—A meeting of the Glasgow Com- 
mittee on Patent Law Reform was held yesterday, Sir 
William Thomson, president, in the chair. Mr. Wallace 
Fairweather, C.E., secretary, submitted copies of the 
| three Patents Bills now before Parliament, and made a 
general statement in reference to the leading features of | 
the Government Bill. An interesting conversation took 
| place upon the points on which reform was urgently 
| needed, and it was eventually resolved to express approval 
| of the Bill brought into the House of Commons by Mr. 
| George Anderson, M.P. Subsequently a committee was 
| appointed to prepare an analysis of the three Bills, show- 
| ing wherein any of them contained objectionable proposals; 

and it was then agreed to hold a public meeting of in- 


while there was a further recovery in the price to the | Ventors and other persons interested in reform of the : quantity of the lower veins, 


but for both of those | 


which | 
Within the past week or ten days two | 


Both of them were working 


+ od State ore 2 96 } 
ieenin Malone pareasestinuand A nited States there were despatched 1596 tons; to 


| patent laws, to consider what action should be taken so as 
| to secure a very much more liberal treatment of inventors 
who are desirous of shasta sut new inventions. 





NOTES FROM THE SOU TH. WEST. 

Newport. —Only a moderate quantity of coal has been 
shipped. Prices have, however, been well maintained, 
and prospects are everywhere considered good. Of iron, 
&e. » a few lots have been cleared, and orders are still 
coming in pretty freely for steel and manufactured iron. 
Thecomplaint made is that of low rates. Last week’s 
shipments comprised 40,422 tons of coal, 4735 tons of iron, 
and 100 tons of coke. From Bilbao there came to hand 
5436 tons of iron ore and 2010 tons from other sources, 


Machen.—Mr. F. E. Woodruffe has been opening up 
the colliery in Coedmawr for the purpose of developing 
| the coal trade of that district, and he is now able to work 
| out a fair quantity of good coal, with which he supplies 
the Machen Tin Works. Mr. Woodruffe has taken the 
whole of the coal under Rudry belonging to the estate of 
Colonel Tynte, Cefn Mably, which he intends opening be 
at once. 


Cardiff.—The coal trade has been rather quiet. It is, 
howev er, expected that things will be busier shortly, as 
| the stems of the leading shippers are well filled. Tron 
ore is in no better demand, prices remaining low. Last 
week’s clearances comprised 115,655 tons of coal, 847 tons 
of iron, and 2615 tons of patent fuel. The imports com- 
prised 5431 tons of iron ore from Bilbao, and 678 tons 
from other sources. 


Bristol Water Works.—The annual meeting of the Bristol 
Water Works Company was held on Saturday, when a 
dividend was daaed at the rate of 10 per cent. per 
annum. At an extraordinary meeting, which followed, 
it was determined to raise 320,000/. additional capital by 
| an issue of new 5 per cent. preference shares. An aw ard 
| in the case of Mardon vr. the Bristol Water Works Com- 

pany, which has been heard in Bristol and in London, 
| has been given by the umpire, the sum granted being 
about 22,6007. The claim was made in respect of the 
| value of paper mills, &c., possessed by Messrs. Mardon, 
jon the River Chew, which will be affected by the sub- 
traction of water from a spring which the company has 
{obtained Parliamentary powers to utilise. The sum 
claimed was between 60,000/. and 70,000/. 

| 


| Taunton and the London and South-Western Railway.— 
The general manager of the London and South-Western 
' Railway has intimated to the promoters of a branch line 
| rid Chard, intended to connect Taunton with the London 
land South-Western system, that the company cannot 
undertake the construction of such aline; but if local 
-apitalists obtain Parliamentary powers and make the 
line, the company may be induced to work it on terms 
j adv antageous to the shareholders. The proposed branch 
line would be about 18 miles in length, and would give 
Taunton and the surrounding district a shorter route to 
London, as well as a connexion with the southern 
counties. 





Avonside Engine Company (Limited).—Mr. Spain, the 
| official liquidator of the company, has addressed the 
| followi ing letter to the debenture holders and creditors: 
““T have the pleasure to inform you that Mr. Justice Fry 
has sanctioned a distribution of the cash in hand amongst 
| the creditors and debenture holders of the company, 
without insisting upon compliance with the customary 
formalities, thus overcoming the delay whichis usually 

| unavoidable in cases of this complicated nature. I hope, 
therefore, to be able shortly to send you a cheque for the 
dividend to which you have thus become entitled.” 


A Dynamite Importation.—The first consignment of 
| dynamite directly imported into Cardiff has just been 
| received by Messrs. J. Williams and Sons. This firm 
having been granted a special license by the Home Office 
to import dynamite, the steamship C Carl arrived in Pe- 
narth Dock a few days since from Rotterdam with 
200 cases, containing an aggregate of five tons, this being 
the largest quantity which is permitted to be imported at 
any one time. This explosive is to be utilised for blast- 
ing at the working of the Penarth Dock Extension and at 
the Severn Tunnel W orks, and it is the intention of 
Messrs. Williams and Sons to receive periodical con- 
signments, as it is expected that dynamite will supersede 
gunpowder in the locality in mining operations. 


Swaneca.—The business passing in coal during the last 
few days has been restricted. Still the general aspect of 
the local coal trade is remarkably satisfactory, and prices 
have continued firm with an upward tendency. A dif- 
ficulty with the men at some of the anthracite collieries 
in the Garnant and Ystradgynlais district has been amic- 
ably adjusted. Although there has not been much doing 
in iron prices have remained firm. Steel rails have 
been quoted at 5/. to 5/. 7s. 6d. per ton for ordinary 
flange sections. Tin-plates show symptoms of improve- 
ment. 

The Aberdare Valley.—Some sinking operations carried 
on by the Powell Duffryn Company, a few miles above the 
Upper Cwmpennar Pit, are being conducted successfully, a 
depth of 220 yards having been already attained, 18 yards 
of which were sunk during the past fortnight. ‘Thedepth 
of the pit to the four-feet seam will be 380 yards, and the 
total depth to the seven-feet seam 440 yards. Should the 
present rate of sinking be continued, the four-feet seam 
will be reached in a little over four months, and the lower 
vein in about six months. After the lower seam has been 
| struck, it is intended to open out the 4, 6, and 9 veins at 
| once, and work therm simultaneously. It is computed 

that from 400 to 500 acres of the four-feet seam remain 
unworked in this neighbourhood, and a much greater 
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LOCOMOTIVE FOR THE ST. GOTHARD RAILWAY. 


CONSTRUCTED BY MR, T, A, MAFFEI, ENGINEER, MUNICH. 
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shown. The axle-box guides are all fitted with adjust- 
ing wedges, The axle bearings are all alike, all being 
7.87 in. in diameter by 9.45 in. long. The axles are 


spaced at equal distances of 4 ft. 3.1 in. apart. the | 


total wheel base being thus 12 ft. 9.3 in. In the case 
of the Ist, 2nd, and 3rd axles, the springs are arranged 
above the axle-boxes in the ordinary way, those of the 
2nd and 8rd axles being coupled by compensating 
beams. In the case of the trailing axle, however, a 
special arrangement is adopted. 


on reference to the longitudinal section and plan on 
our two-page engraving, each trailing axle box receives 


its load through tie horizontal arm of a strong bell- 
crank lever, the vertical arm of which extends down- 
wards and has its lower end coupled to the adjoining 
end of a strong transverse spring which is pivotted to 
a pair of transverse stays extending from frame to 
frame below the ash-pan. This arrangement enables 
the spring for the trailing axle to be kept clear of the 
firebox, thus allowing the latter to extend the full 
width between the frames. The trailing wheels are 
fitted with a brake as shown. 


The valve motion is of the Gooch or stationary link | , the d 
| opening a communication between the exhaust pipesand 


type, the radius rods being cranked to clear the leading 
axle, while the eccentric rods are bent to clear the 
second axle. The piston rods are extended through 
the front cylinder covers and are enlarged where they 


Thus, as will be seen | 


enter the crossheads, the glands at the rear ends of | 


cylinders being made in halves. 


the motion generally will be clearly understood on 
reference to Figs. 1 and 2 without further explanation, 
The boiler, which is constructed for a working pres- 


The arrangement of | 


| 





square inch, is unusually large, the 


sure of 147 lb. per 
barrel being 60.4in. in diameter inside the outside 


rings ; it is composed of plates 0.65in. thick. The 
firebox spreads considerably in width towards the top, 
as shown in the section Fig. 5, and to enable it to be 
got in the back plate of the firebox casing is flanged 
outwards, instead of inwards as usual, so as to enable 
it to be rivetted up after the firebox is in place. The 
inside firebox is of copper and its crown is stayed 
directly to the crown of the casing by vertical stays, 
as shown, strong transverse stays extending across the 
boiler just above the firebox crown to resist the spread- 
ing action caused by the arrangement of the crown 
stays. The firegrateis 6ft. 11.6in. longby3ft. 4in. wide. 

The barrel contains 225 tubes 1.97 in. in diameter 
outside and 13 ft. 94 in. long between tube-plates. On 
the top of the barrel is a large dome containing the 
regulator, as shown in Fig. 1, from which view the 
arrangement of the gusset stays for the back plate of 
firebox casing and for the smokebox tube-plate will be 
seen. A grid is placed across the smokebox just above 


the tubes, and provision is made, as shown in Figs. 1 | 


and 4, for closing the top of the exhaust nozzle, and 


the external air when the engine is run reversed. The 
chimney is 15} in. in diameter at its lower end and 
18.9 in. at the top. The chief proportions of the 
boiler are as follow : 


sq. ft. 

Heating surface : Tubes 1598.5 
Firebox 102.5 

1701.0 





5q.- ft. 
Firegrate area... a me ae 23.3 
Sectional area through tubes (disre- 
garding ferrules) ie ee ee 3.5 
Least sectional area of chimney 1.35 


tatio of firegrate area to heating sur- 

face aaa ; Pe aie LEY i 
Natio of flue area through tubes to fire- 
grate area ued wa =F vr 
Ratio of least sectional area of chimney 

to firegrate area a pe res 1: 17.26 
The proportion of chimney area to grate is much 
smaller than in ordinary locomotives, this proportion 


1:6.7 





having no doubt been fixed upon to enable a strong 
| draught to be obtained with the engine running at a 
slow speed. Of the general fittings of the engine we 
| need give no description, as their arrangement will be 
|readily understood from our engravings, and in con- 
|clusion we need only say that the locomotive under 
notice is altogether a very interesting example of an 
engine designed for specially heavy work. 








| THE LATE MR. JOHN C. JAMES, C.E. 
| News has been received in this country of the death, 
; on the 17th ultimo, at Winnipeg, Canada, of Mr. John 
rCollinson James, C.E., who, though comparatively 
young in years, had acquired an excellent reputation 
as an engineer in his adopted country. The third son 
of Mr. ‘lhomas James, of Otterburn Tower, near the 
Scottish Borders, the deceased, after completing his 
; education as an engineer in this country, set out for 
| Canada in the year 1866, when he was a little over 
| twenty years of age. He landed at Montreal in March 
|of that year, and immediately entered the service of 
the Grand Trunk Railway Company. During the same 
| year he was appointed first assistant engineer of the 
International Bridge over the St. Lawrence. In the 
year 1871 he became assistant engineer of the Grand 
| Trunk Railway between Montreal and Toronto, as 
also of the Montreal and Champlain Railway. About 
seven or eight years afterwards he was appointed chief 
engineer of the Chicago and Grand Trunk, and com- 
| pleted the building of the road from Valparaiso to 
Blue Island. Mr. James took charge of that road ata 
time when it was in a very poor condition, and before 
leaving it he had raised it to a high state of efficiency. 
| In June of last year he was appointed chief engineer and 
| superintendent of construction of the western division 
of the Central Pacific Railway, and from that time up 
till the 18th of December he had built and equipped 
| 498 miles of road, a feat unparalleled in the history of 
| railroading—all the stations, section houses, and tanks 
| being in good working order, and the road itself in 
| first-class condition. Although engaged on the un- 
| dertaking but a few months, the name of Mr. James 
| will be inseparably connected with the Canadian 
| Pacific Railway—Canada’s greatest enterprise. It very 
rarely happens that we are called upon to record the 
| death of a member of the engineering profession who, 
}at such an early age, has risen to such an eminent 
| position in it. Mr. James has left a widow and young 
family to mourn their very great loss. 


THE LATE MR. THOMAS WHEATLEY. 

| Many of our readers, more especially those who 
| have long been connected with the railways of the 
United Kingdom, will doubtless feel great regret on 
learning from this notice that Mr. Thomas Wheatley, 
lessee and manager of the Wigtownshire Railway, de- 
parted this life on Tuesday, the 13th inst. While, as was 
well known, the deceased had for some time been suffer- 
|ing from disease of the heart, he had latterly appeared 
| to be wonderfully well. During the afternoon of the 
| 12th inst., however, some of the officials who had seen 
|him moving about the station at Wigtown observed 
| that he was looking rather worse than usual. After 
|returning to his residence he became decidedly ill 
| during the night, and he gradually grew worse, and 
jexpired next morning at half-past seven o'clock. 
| Though Mr. Wheatley had been only about eight 
years in the district, yet he had during that time 
thoroughly ingratiated himself by his many excellent 
qualities into the esteem of the community in which he 
ived, 

Mr. Wheatley was born at Micklefield, near Leeds, 
in the year 1821, so that at his death he was about 
| sixty-two years of age. It was the desire of his parents 
|that he should enter the medical profession, but in 
| early boyhood he evinced a preference for railway 
;work, and he spent much of his playtime in the 
| locomotive works connected with the place. While 
he was still very young he was apprenticed for seven 
| years on the Leeds and Selby Railway, which is now 
| an integral part of the North-Eastern Railway system. 
After having completed his apprenticeship, he was 
employed for several years on the Midland Railway, 
and subsequently he spent seventeen years in the ser- 
vice of the Manchester, Sheffield, and Lincolnshire 
Railway Company, which he left on being appointed to 
the locomotive superintendentship of the Southern 
District of the London and North-Western Railway, 
a position which he occupied for five years. At the 
‘completion of that period he transferred his profes- 
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sional services to Scotland, having been appointed by 
the North British Railway Company as their locomo- 
tive superintendent. As is well known by all the 
persons then connected with that railway, he worked 
up the locomotive department from a state of extrava- 
gance and great disorder to one of very marked economy 
and order. His appointment with the North British 
Railway Company he held for a period of about eight 
years, which was during a time that was both crucial 
and critical in the history of the company as well as 
of Scotch railways generally. Mr. Wheatley was 
patentee of a spring fog-signal, and also of the well- 
stor carriage safety lock ; and no person who paid a 
visit to his engine shop at Wigtown could fail to see 
evidence of his mechanical ingenuity and skill. 

Mr. Wheatley haslefta widow and two sons. The elder 
son is assistant locomotive superintendent on the North 
British Railway at Burntisland ; and the younger, Mr. 
W. T. Wheatley, has been associated with his father 
in the management of the Wigtownshire Railway since 
its opening, and it is understood that he will himself 
continue the management. The deceased was widely 
known among railway men throughout many parts of 
the kingdom; and at his residence at Woodside he 
extended to them, as to other persons, a generous 
hospitality. To his training and influence many 
railway officers and servants owe their present posi- 
tions, and he took great pleasure in selecting and 
pushing forward deserving men. His employés found 
in him a kind master, and the poor an open-handed | 
friend. In private life he had a happy and unob- 
trusive method of lending himself to the enjoyment of | 
those around him, while by all with whom he was con- 
nected, either in private life or publicly, and profession- 
ally, he was greatly esteemed and respected. 

Since the death of Mr. Wheatley the following 
minute has been passed by the directors of the Wig- 
townshire Railway Company, signed by the chairman 
(the Earl of Galloway), and sent to Mrs. Wheatley: 
‘The directors unite in recording their sense of the 
great loss they and the company have sustained in the 
sudden death of Mr. Wheatley, and of their appre- 
ciation of the able, honourable, and courteous manner 
in which, as lessee and manager of the line, he at all 
times strove to promote the interests of the company, 
accommodate the public, and develop the trattic of the 
district.” The half-yearly report which has also been 
issued to the shareholders since the sad event bears 
equally valuable testimony to the character of the 
deceased. It states that the company have been de- 
prived of the service of an able and much valued 
officer, and that since the opening of the line the 
directors have had the benefit of his great experience 
and sound judgment. 
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S.S. ‘*FULDA.” 
To THE EpITOR OF ENGINEERING. 

Srr,—The Northern Noter’s way out of this matter is 
clumsy ; his figures are incorrect, the lugging in of seven 
miles to turn round in is a libel on the steam-steering 
gear, and notwithstanding all the manipulation of data, 
17.803 obstinately declines to appear as the only possible 
quotient. 

He seems to think that a statement which passes un- 
challenged after appearing in four daily pavers may be 
taken as correct, but although everybody reads ENGINEER- 
ING, everybody does not read four daily papers; and 
certainly nobody expects from them accuracy in technical 
matters. 

Here is the explanation for the benefit of the chiel who 
takes the notes and the public generally: After running 
from Cumbrae to Corsewall and back again (at a speed of 
16.8 knots) a run was made from Cumbrae to Cloch in 
48 minutes, showing a speed over the ground of 17.083 
knots. Somebody transposed the figures into 17.803 
and the four daily papers said amen. 

Yours truly, 
Dipymvs. 








WIMSHURST’S INDUCTION MACHINE. 
To THE EpiTor oF ENGINEERING. 

Srr,—Having reference to the recent correspondence 
on this subject, will you permit me to say through your 
columns that I also have made a machine after Mr. 
Wimshurst’s pattern, relying principally on the descrip- 
tion given by you in your issue of the 5th of January. I 
had at first some little trouble in the insulation and in 
the quality of the wire forming the brushes; but when 
these were remedied the machine started with self induc- 
tion on the first revolution of the handle, and, on 
attaching two quart jars it gave a spark of 43 in. in 
length at each 2} revolutions of the handle; the mnitiply- 
ing gear is 34 tol. Since then Ihave got 5} in. sparks with 
the same apparatus. I do not pretend to be an elec- 
trician, but I think the machine is highly efficient and I 
am very much satisfied with its performance. The plates 
are 17 in. diameter and are of common window glass. 
The insulation is not yet so perfect as it might be. 

I an, Sir, yours respectfully 
L. MILLs. 
South Preston, North Shields, March 21, 1883. 


To THE EpiToR OF ENGINEERING. 

Srr,—I have noticed Mr. 8S. Raudnitz’ letter in your 
paper last week, and was certainly surprised that diffi- 
culty should have been found in constructing a Wims- 
hurst induction machine, from the clear description 





given in ENGINEERING of January 5th, to give as 
good, if not better, results than those given there. 
have seen a machine constructed as described in the 


publication referred to above, and was much pleased with | 


its performances. 

There was a regular electric discharge across the space 
separating the electrodes, when they were slightly more 
than 4} in. apart, and when the collecting combs were 
removed the electricity could be seen nearly all over the 
plates, thus showing that the action of the machine in no 
way depends on them, but it does depend on the position 
of the brushes, and it may interest Mr. S. Raudnitz to 
know that these brushes require most carefuladjustment. 
If they do not make contact on the brass sectors as they 
pass under the brushes, the result is practically nil ; or, 
if they are not set on the same diameter on each plate, 
and at the proper angle, in accordance with the descrip- 
tion in ENGINEERING referred to above, the result will be 
a good deal curtailed. One very good point in this 
machine which is most noticeable is, that the polarity of 
its electrodes is not easily reversed. So that when 
charging Leyden jars, there is no fear (asin the Voss 
machine) of the polarity reversing just as one is about to 
withdraw the jar, which of course in that case is with- 
drawn with no charge in it. 

Mr. Wimshurst’s induction machine for producing 
static electricity is, undoubtedly, most useful for the 
laboratory, and he is to be congratulated on having made 
a cheap machine for this purpose, which, taken weight 
for weight, is far superior to any others, and I may say is 
quite unique. 

T am, Sir, 


yours truly, 
Chelmsford, March 21, 1883. : 


T. W. Hottick. 








PETROLEUM IN ROUMANTA. 


To THE Epriror OF ENGINEERING. 


[Maxcn 30, 1883. 


ratus in several large mills and mansions, and have most 
flattering testimonials from those gentlemen who have 
| adopted our process, and we have extensive works on 
hand. If your correspondent will write us direct we 
shall be pleased to give him all the information in our 
power. 
We remain, Sir, your obedient servants, 
Watford, March 8, 1883. Rocers BRoruers, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday, owing to the 
holidays, the market was thinly attended, and the amount 
of business transacted was on a small scale. Since our 
last notice there has been no change in the stocks of 
Messrs. Connal and Co., the warrant storekeepers at 
Middlesbrough. On Monday night they had in stock 
82,646 tons. The tendency of prices is rather easier both 
in pig and manufacturediron. Although shipments have 
improved as compared with last month, they fall far short 
of what they were this time last year. Up to the 24th 
inst. the pig iron exported from Middlesbrough reached 
58,000 tons as against 43,500 tons in February and 70,000 
tons at the corresponding period last year. The latest 
advices from America and the Continent are disappoint- 
ing, and this is all the more keenly felt as the reductions 
in the American tariff were generally expected to stimu- 
late the demand for all classes of iron and steel. The 
home demand is very satisfactory in nearly all branches, 
the exceptions being the steel rail trade and the large 
water pipe foundries. No. 3 g.m.b. is quoted 40s. 3d. 
per ton ak Tees, and other qualities at proportionate 
rates. Hematite is 52s. 6d. per ton net Nos. 1,2, and 3 
west coast ports. 

The Manufactured Iron Trade.—There is no alteration 





S1r,—It has long been disputed whether petroleum can 
be found in large quantities in tertiary formations, such 
as exist in Italy, Galicia, and Roumania, notwithstanding | 
the fact that its existence is proved by large external | 
indications. 

English companies have tried and failed in Roumania ; 
and the task of boring through the sliding ground, which 
the formations here present at almost every change of 
strata, has also proved too great for some Pennsylvanians, 
who tried in Galicia, and left in despair. 

Mr. Charles Ribighini, an Italian engineer, who has 
had many years’ experience in the oil regions of Canada, 
has at length overcome all obstacles, and succeeded in 
striking, at a considerable depth, a flowing well of the 
finest petroleum. 

From this well 150 barrels a day are given out, and it 
is calculated that, when the pump is at work, this pro- | 
duction will be increased to 300 or 400 barrels a day. The 
petroleum has a specific gravity of 42 degs., and is found 
at Drajaneasa on a vast territory belonging to Prince 
Cantacugéne, who spares no money in developing this 
great industry for the benefit of his country. 

Trusting you may consider this communication worthy 
of insertion in your journal. 

I remain, Sir, yours truly, 
A. P. PosTLETHWAITE, 


| 


London, March 12, 1883. 





THE FERRANTI DYNAMO MACHINE. 
To THE EpiTorR oF ENGINEERING. 


in the finished iron trade. Prices are the same as they 
were last week, ship plates being quoted 6/. 5s, per ton, 
less 25 per cent. at works. 

The Chemical Trade of Middlesbrough.—The articles of 
association in the new company, recently formed to take 
over the chemical works of Mr. S, A. Sadler, at Middles- 
brough and other places, have been signed. Of the 
capital requirea, 200,000/., about two-thirds have already 
been subscribed. 

Engineering and Shipbuilding.—Both these industries 
continue very active, and are likely to be kept busy for 
many months to come. 

The Coal and Coke Trades.—The coal and coke trades 
are unchanged. 

Annual Meeting of the Teesside Iron and Engine Works 
Company, Limited.—Y esterday (Wednesday) the annual 
meeting of the shareholders of the Teesside Iron and 
Engine Works Company was held at their oftices, Middles- 
brough, Mr. Henry Fell Pease occupied the chair. The 
report, which has already been published, was adopted. 
Mr. Pease and Mr. Isaac Wilson, M.P., were re-elected 
directors. It was agreed that the remuneration of the 
directors for the current year should be 750/. It was 
resolved that a dividend of 5s. per share be paid on the 
23rd of April next to the preference shareholders, being 
at the rate of 10 per cent. per annum on 2/. paid to 
June 30, 1881. The question of utilising the vacant site 
at the rolling mills was discussed but nothing definite 
was done. 





Srr,—In your issue of the 16th instant we noticed some 
remarks on the Ferranti machine and exhibit at the) 
Royal Aquarium, and without advancing any opinion 
based on past tests of the power absorbed ,by the | 
machine, and the number of lamps per horse-power ob- | 
tained, which tests have hitherto given results of a sur- | 
prisingly favourable kind, and totally at variance with 
the conclusions arrived at by your contributor, we have 
arranged with Messrs. Davy Paxman and Co., the 
makers of the engine, to have it indicated whilst running 
our dynamo, on Mr. Davy Paxman’s return from the 
Continent, which will be shortly, when we propose to 
give your contributor an opportunity of being present, 
and reading the indications for himself, which we have 
no doubt he will be glad to publish for the information of 
your numerous readers. 
Yours faithfully. 

FERRANTI, THOMPSON. AND INCE. 
London, March, 27, 1883. Limited. 








GAS FROM MINERAL OILS. 
To THE Epitor OF ENGINEERING. 
S1r,—In reply to a letter under the above heading, will 
you kindly allow us through the medium of your valuable 


paper to inform your Russian correspondents that we | 


are manufacturing an apparatus, the gas generated by 
which is not affected by any degree of cold, it having 
been frozen for a considerable time in an iron tank 
without having appreciably deteriorated in illuminating 
power? We make our gas from the raw or crude 
petroleum, or shale, or coal oils, and can produce a 60- 
candle gas (i.e. about four times the illuminating power 
of coal gas) for 8s. for 1000 cubic feet, this being 
2s. per 1000 cubic feet for a gas equal in illuminating 
power to coal gas. Our process is very simple anc 
quite free from danger; our retorts, unlike the rest 
of the oil-gas retorts, do not receive deposits of 
carbon owing to the use of steam, and after twelve 
months’ wear 2 retort has been found to be perfectly 
clean and sound. Our burners pass about one cubic foot per 
hour, and give a pure white and most brilliant light. Our 
gas will travel any reasonable distance, one of our works 
being situate half a mile away from the mansion in 
which the gas is used, and we do not find any material 
condensation take place. Wehave now fitted our appa- 


Tramway Locomotive.—Messrs. Beyer, Peacock, and 
Co., of Gorton Foundry, Manchester, have received an 
order from the North Staffordshire Tramway Company 
for twenty-one Wilkinson’s patent trainway locomotives, 
it having been decided to substitute them forthe engines 
| of another make hitherto in use on their line. 

Mexican TeLecrarHy.—The Mexican Telegraph Com- 

pany has declared a dividend of 4 per cent. for the past 
half-year. The receipts for July, August, and Sep- 
| tember were 26,332 dols.; for October, November, and 
| December, 57,189 dols., making a total of 83,521 dols. 
The increase for the last three months is due to some 
extent to the connexion with the Central South American 
line, but the Mexican business alone for November and 
December shows an increase of over 30 per cent. The 
expenses last year were at the rate of 60,000 dols. per 
annum, which is more than the officers expect in the 
future, owing to the fact that extra force was engaged, 
though not actually employed, for several months awaiting 
the opening of the Central South American line. 


NortHERN Paciric RAILROAD.—The total length of the 
main line of the Northern Pacific Railroad Company 
| from St. Paulto Portland, Oregon, is 1950 miles. Various 

branches make the total extent of the network about 2600 
| miles, The line is nearly all graded, and only about 300 
| miles of rails remain to be laid on the main track. About 
| 13,000 men are busy at work on the line at present, of 
| whom about 8000 are Chinamen. These latter are nearly 
| allemployed on the west coast. The main line runs 
| within about 60 miles of the Yellowstone Park, and a 
| branch will be run from the line at a point called Living- 

stone into the heart of the Yellowstone region and to the 
| park. The track is a single one for almost all the way. 
| It is expected that the entire line will be completed, 
| equipped, and opened for business by October 1. The 
| company has now in use about 5000 freight cars of all 
| kinds, 60 passenger coaches, 20 baggage and express cars, 
| 14 sleeping, and 250 locomotives. There are now building 
| for the line at the Pullman Palace Car Works 50 first- 
| class coaches, 87 second-class cars, 10 dining cars, and 
| 12 sleeping cars, while 120 locomotives are being built at 
| Philadelphia and Portland. 
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THE GOVERNMENT PATENT BILL. 


One of the first things that strikes one on read- 
ing over this Bill is the fact that it appears to du 
|away with the present practice of taking out 
{patents for communicated inventions. Such a 
‘change in the law would be productive of very 
great inconvenience. We are well aware that in many 
cases patents have been fraudulently obtained, the 
real inventor having in fact been outrun by some 
person who has become acquainted with the inven- 
tion, and has taken out a patent for it in the name 
of a third person ; the actual inventor’s name being 
thus altogether omitted. Under the existing prac- 





tice, supposing an inventor takes out a patent in a} 


foreign country, any person there becoming ac- 
quainted with the invention may send over to some 
person here a description, whereupon the recipient 
of the description can take out a patent for the 
invention in his name as a communication from the 
party who sent over the description. This, no 
doubt, has in many cases operated very unjustly. It 
is clearly to avoid such injustice in future that the 
framers of the Bill have provided that the applica- 
tion must contain a declaration to the effect that 
the applicant is in possession of an invention 
whereof he claims to be the true and first inventor. 
But whilst, on the one hand, we admit the advisa- 
bility of guarding to a reasonable extent against the 
| appropriation by one man of the invention of another; 
yet, on the other hand, we think the mode in which 
it isattempted to do this is not a happy one. If 
the inventor is to have the documents pre- 
pared in the country wherein he resides, the 
chances are very considerable that they will be 
defective, and that the patent will be voidable in 
| consequence. If, to guard against this, he take the 
precaution of sending instructions to England, 
having the documents prepared here and then re- 
turned to him for execution, very serious delay 
;must occur. 


Moreover, on receipt of the docu- 
iments prepared in England, the inventor might 
conceive certain alterations to be advisable, and 
then he would be in adilemma. Should he make 
an alteration, for example, in the title, and 
should such alteration be in fact of an objection- 





}it into a workable form. 





able kind, yet its effects could not be remedied after | 


‘receipt of the documents in England without re- 
turning them to the inventor. Now in foreign 
countries, and also in some British colonies, it is 
usual to give a power of attorney to the patent 
agent; thus assuming that a patent agent in 
the United States of America, or in France 
or Belgium, or Germany, or Canada, or India, is 
|entrusted with orders and documents to apply for 
|a patent, a power of attorney in favour of such 
jagent accompanies the instructions. This places 
the local agent in a position to act promptly in 
leases of emergency. In many countries he can 
execute every document on. behalf of the ap- 
|plicant for a patent. This is the case in France, 
Belgium, Germany, Russia, Italy, Austria, Spain, 
|Sweden, Norway, and Denmark. We name all 


{these countries to show that the practice is not by | 


|any means exceptional. It is to be feared that un- 
less provision be made in some shape or form for 
putting the documents into proper shape after they 
reach England, and before they are deposited at 
|the Patent Office, inventors will suffer as much 
|loss through defects in specifications as they now 
(do from dishonest appropriation of their inven- 
|tions. Another thing to be feared is very consider- 
|able extension of a highly reprehensible practice 
that has obtained to some extent under our present 
| patent law. We allude to the execution of declara- 
| tion forms in blank, to be afterwards filled up on 
(their arrival in this country. This is a practice 
'that cannot be too strongly condemned, yet it is 
| one very likely to be forced upon persons who are 
| not very particular, in the event of that part of the 
Bill under notice becoming law. 

Another point demanding earnest consideration 
is the provisional specification. This it is provided 
must describe the nature of the invention and be 
accompanied by drawings if required. Now there 
can be no doubt that, even under the existing law, 
the law officers have at times insisted on the inser- 
tion in provisional specifications of much more detail 
than was contemplated by the framers of the law. 
This has doubtless resulted from the wording of the 


| 
| 
| 
| 
| 





rule of Commissioners which provides that the pro- 
visional specification must state distinctly and 
intelligibly the whole nature of the invention, so 
that the law ofticer may be apprised of the improve- 
ment, and of the means by which it is to be carried 
into effect. 

Of course it has always been competent for the 
applicant to deposit drawings with his provisional 
specification where he has thought proper to do 
so. But the proposal to make it compulsory to 
furnish drawings with the provisional specification, 
if required, is somewhat startling. Nor is this all; 
a provisional specification is to commence with the 
title and end with a distinct statement of the in- 
vention claimed. The same is to be the case with 
a complete specification. In these days patentable 
inventions consist, for the most part, in novel com- 
binations of things old, not only individually, but 
also as respects their use in other combinations. 
It follows that in very many cases, should this 
Bill become law, the provisional specification 
would have to be nothing short of a complete 
description and ascertainment, not only of the 
nature of the invention, but also of the manner 
in which it is to be performed. If the applicant is 
to be thus tied down hand and foot, at the outset, it 
may well be asked what will be the use of pro- 
visional protection at all? The object of provisional 
protection, as heretofore understood, has been to 
enable the inventor with a crude idea to protect it 
promptly, so that he might with safety develop 
This having been done, 
it sometimes happens that whilst the invention 
proves to be a distinct step in advance, yet a 
feature to which its success is largely attributable 
is not that which the inventor originally deemed 
to be the point of novelty. In such a case it may 
well happen that, were the inventor compelled to 
give claims in his provisional specification, he would 
at this early stage lay stress on the wrong points, 
and be debarred from afterwards securing the most 
valuable part of his invention by his complete 
specification 

One of the provisions of the Bill is that where 
a complete specification is left after a provisional 
specification, the Comptroller shall refer both speci- 
fications to an examiner for the purpose of ascer- 
taining whether the complete specification has 
been described in the prescribed manner, and 
whether the claims in the two specifications are 
substantially the same. If the examiner reports 
that the claims in the two specifications are not 
substantially the same the Comptroller may refuse 
to accept the complete specification. It is true 
that any such refusal may be subject to appeal 
to the law officer. We last week pointed out that 
the law officers even now are unable to give suf- 
ficient time to patent matters; not only so, but it 
is very questionable whether the comptroller and 
the law officer would be competent judges as to 
whether a complete specification described matter 
that might fairly be taken to be within the four 
corners of a provisional specification. In many 
cases undoubtedly, grave errors would be committed. 
And although, further on, the Bill provides that 
an applicant or patentee may, by request in 
writing left at the Patent Office, seek leave to 
amend his specification by way of disclaimer or 
explanation stating his reasons for the same ; yet 
it is also laid down that no amendment shall 
be allowed that would make the specification 
as amended claim an invention substantially 
larger than or substantially different from the 
invention claimed by the specification as it stood 
before amendment. Thus, in other words, the 
patentee is to be tied down to the claims prepared 
whilst his invention was probably in an early stage 
of development and at a time when it was im- 
possible for him to know to what extent, if any, 
portions of it may have been anticipated in speciti- 
cations previously filed by persons at the Patent 
Office, but not open to inspection at the date of his 
application. 


TORPEDO ATTACK AND DEFENCE. 

So much has been said lately on torpedo attacks 
and how to. resist them, that it is just as well that 
scientific men, and especially naval scientific men, 
who may not have been ina position to hear these 
discussions, should have the matter laid before them. 
Our object in the present article is to treat the sub- 
ject as a whole, looking into the various methods 
of attack by torpedoes and the means we have at 
our disposal to resist them. 
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In discussing the subject we do not propose in- 
eluding that part which deals of a harbour or pas- 
sage defended by torpedoes, into which a ship 
knowingly enters, nor of attacks made by large 
ships on their equals in size. The former case 
would lead us into the whole system of mining 
and countermining, and the latter intoa ship or fleet 
action. We treat only of the attack to which a ship 
under ordinary circumstances (say in a blockading 


squadron, or lying off an enemy’s port) would be | 


liable to. Such a ship would be liable to difte- 
rent modes of attack, which may be classitied as 
follows : 

a. By Whitehead torpedoes fired from gunboat 
or boat. 

b. By outrigger or towing torpedoes from a gun- 
boat or boat. 

We will consider 
attack in order : 


these ditferent methods of 
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. They cannot be used except in moderate 
weather, 

| 3. They have as arule to stop to discharge the 

| torpedo, and thus run more risk of being struck by 
a projectile. 

Doubtless ere long the latter disadvantage will 
disappear altogether, as there appears to be no 
reason why Whitehead torpedoes should not be 
fired from boats when going at full speed. Experi- 
ments have been carried out in which the torpedo 
was fired over the stern of a fast steam pinnace, 
when going at full speed. The boat heads for the 
enemy, and when close enough, turns without re- 
ducing speed, and discharges the torpedo when 
going away from the enemy. Supposing this or 
some such method to be adopted, it would appear 
that the torpedo boat has on the whole more in 
its favour than the gunboat, always providing the 
weather is moderate. 


| ° 


| - 





As arule these gunboats are fitted so that they 
can fire their torpedoes on any bearingfrom right | 
ahead, to five or six points abaft the beam, and this | 
without inany way checking their speed. If then | 
an attack of this kind is made, the only way of 
resisting it would be as follows : 

a. By getting out of the way. | 

b. By destroying the gunboat before she has 
time to discharge her torpedo. 

ce. By having 
cept her before 
or, 

d. By having obstructions round the ship, so | 
placed, that they will prevent the torpedo from 
striking her, even if successfully fired. 

The tirst method may be put on one side at once, 
for supposing a torpedo gunboat to be observed 
bearing down on a blockading squadron, it seems | 
ridiculous to imagine for a moment that they are 
all to take to their heels and fly the neighbourhood | 
of the port. 

The second method (destroying the enemy before | 
they can fire their torpedo) is more practicable, but | 
we are afraid it must generally be admitted that | 
the chances are very much in favour of a gunboat 
moving at a high speed through the water not being 
hit at all, much less struck in a vital part. We do 
not propose entering here into the different causes 
that combine to make hitting a fast-moving object 
at sea such a difficult task. The subject is such a 
large one that it deserves an article to itself. Mean- 
while we may take it as an experimental fact that 
such is the case. It must be remembered that the 
enemy must be disabled before she gets within a 
range of 600 yards, which may be taken as the 
extreme practical range of the Whitehead torpedo. 

The third method (trusting to the attacking 
gunboat being destroyed by guard-vessels before she 
gets within range) is also unreliable, as the enemy 
may either slip past them, or by the expenditure 
of a torpedo, free herself of the guard-boat, and 
then turn to the original enemy, who is now no 
better off than she was before, while the country is 
minus oneguard-boat with her crew. Another objec- 
tion to having smaller vessels as guards against tor- 
pedo attacks is that the fire of the ship herself is 
masked for fear of hitting her own friend. It would 
seem then that we must fall back upon the fourth 
method, namely, of placing obstructions round the 
ship, so as to keep the torpedo from striking her, 
even if successfully discharged. This, in combina- 
tion with the second mode, that is, endeavouring to 
destroy the attacking gunboat by the fire of the 
guns, would appear to be the solution of this part 
of the question. 

Again, if we suppose the attack to be made by a 
torpedo boat, we have then a small object moving 
at a very high speed, and therefore more difficult 
to hit, though on the other hand, if hit it would 
be more easily disabled, thus allowing smaller and 
handier guns (such as machine guns) to be used for | 
the defence against them. Another thing in con- 
nexion with Whitehead torpedoes fired from torpedo 
boats is that, fitted as at present, the boats asa rule 
have to stop to discharge their torpedo, thus afford- 
ing the attacked ship a better opportunity of hitting 
them. 

Summing up then, the advantages of using a tor- 
pedo boat for attack with the Whitehead as against 
a gunboat for the same purpose, we have : 

1. Probably greater speed. 

2. Asmaller object to aim at. 

. Less destruction of life and property to the 
country in case of loss. 


smaller vessels stationed to inter- | 
she can get within torpedo range ; | 
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would be the same as the case in which the gun- 
boat is the agressor, except that in the case of the 


gunboats, larger guns must be employed to disable | 


her, meaning as we said before, slower training and 
firing. 

We now come to the attack by outrigger or 
towing torpedoes. 


and defence pertains to both, and besides the tow- 
ing torpedo is nearly a thing of the past. In deal- 
ing with this system of attack we have nearly the 
same conditions as with the Whitehead, the diffe- 
rence being that in this case the attacker must get 


| close up to the ship attacked, while with the White- 


head, a torpedo discharged anywhere within 400 
yards from the ship would have a very fair chance 
of hitting her. 


If now, as in the former case, we compare the | 


advantages and disadvantages of the boat and gun- 


boat, we see that they bear much the same relative | 


positions as when the Whitehead is used as a weapon, 
but that in addition the gunboat by reason of its 
greater weight, will have more power to break 
down any obstructions that may be placed round 
the ship. This, then, brings us again to another 
point to-be attended to in constructing these ob- 
structions, namely, that they must be strong 
enough to resist the impact of a gunboat, or at all 
events be provided with some explosive, such that 
one of these gunboats, in attempting to get her or a 
torpedo in contact with the side, may be destroyed 
before getting within the required distance. Before 
completing this portion of the subject we must say, 
with reference to the third method (using small 
ships to keep off torpedo vessels), that many au- 
thorities are greatly in favour of this method, and 
Captain Noel, R.N., in a paper read at the recent 
meeting of the Institution of Naval Architects, goes 
so faras to say that in time of war every battle-ship 
should have one or more small craft of great speed 
attached to her to prevent her from being sur- 
prised. He quotes the three essentials for these 
small craft to be great speed, small size, and sea- 
worthiness. 

Having thus summed up generally the attacking 
forces that may be expected, and the general plan 
of resisting these attacks, we will now proceed to 
enter more into particulars, and see what should be 
done to render, firstly, the attack as powerful, and 
secondly, the defence as complete as possible. 

Remembering what has been said before we see 
that the points to be specially desired in the attack- 
ing boats are : 

(a) As great a speed as can be obtained so as to 
reduce the time necessary for the boat to be under 
fire as small as possible, and to increase the difliculty 
of hitting her. 

(b) As little exposed surface as possible, so as to 
reduce the object to be aimed at by the guns of the 
ship to a minimum. 

(c) Water-tight compartments to prevent her 
being easily sunk. 

(d) Vital parts well protected. 

(e) Ability to fire Whitehead torpedoes (if so 
armed) on any bearing without reducing speed. 

(f) Machine gun protection for the crew. 

(7) Noiseless engines so as to enable her to remain 
undiscovered as long as possible. 

(h) Great manceuvring powers. 

(i) Some machine gun armament to enable her to 
repel the attack of any boat about her own size. 

(j) If possible, portability, that they may be 
readily conveyed to any point of attack. 





And the disadvantages : 
1. They are more easily disabled. | 


Most of these points are met by the first and 
second-class torpedo boats now in our own and 


The means to be adopted for resisting the attack | 


These two systems have been | 
| taken together because the same system of attack 
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'many foreign navies, but they fail in so far that 
inearly all have to stop to tire the torpedo. Many 
people have urged that though the torpedo boats do 
| stop for this purpose, yet that it is but momen- 
| tarily, and that the torpedo is discharged before the 
enemy's fire becomes concentrated on the boat. 
; This may or may not be the case, but looking at 
,it practically there can be little doubt that men 
) would be cooler and work their weapon better if 
they felt that the chances of escape were compara- 
tively certain, than if it was known that every 
; moment spent in firing the torpedo was increasing 
| their chances of going to the bottom. 
| We now turn to the defence, and having con- 
cluded that this should consist of obstructions 
| placed round the ship, supplemented by the fire of 
| guns, we must consider the best kind of obstruction 
| for the purpose, and the kind of guns that should 
| be used. 
| Up to the present time it has been admitted 
| that obstructions should take the form of a strong 
| Wire net, about 15 ft. deep, suspended from a 
stout wire hawser or hawsers kept at a distance of 
| 30 ft. or more from the ship’s side by means of out- 
rigger spars, the ends of these spars being armed 
with explosive charges which can be fired at will by 
electricity. Doubtless this arrangement will, to a 
| great extent, answer the purpose of keeping out a 
Whitehead torpedo, and may, in some degree, be 
| effective in withstanding the attacks of boats armed 
| with the outrigger torpedo. It seems very doubt- 
| ful, however, if a defence like this, which must 
necessarily be kept within limits as to weight and 
size, would be sufticient to withstand the charge of 
|a gunboat, and besides, one of the points which we 
stated above to be very desirable in this obstruction, 
namely, non-interference with the free movements 
of the ship, is not satisfied. 

A ship would find her movements very much 
|hampered by a net of, say, lin. wire extending 
}round her, and which has to be dragged through 
| the water, and there is besides the chance of some 
| portion of it getting adrift and fouling the screw. 

This, then, is one of the questions which has yet to 
be answered, and we have endeavoured to place the 
whole matter in such a form that it may help in 
some satisfactory answer being arrived at. 
The next point to be settled is—What guns 
would be the best and most effective to supplement 
| this defence with 7 And it must be borne in mind 
| that we do not in this include the armament proper 
of the ship, but refer to those weapons which are 
specially added to enable her to resist torpedo 
attack. 

The requirements for these guns are : 

1. Quick training, so as to admit of their follow- 
ing easily a fast-moving object. 

2. Quick loading, so that the guns may be always 
ready to fire as their sights come on with the 
object. 

3. Weight of shot or shell sufticient to do serious 
injury to the crew and vital parts of an attacking 
gunboat, and if possible to sink a torpedo boat. 

At present, in our naval service, these require- 
ments are met as follows : 

The upper decks are armed with 25 pr. B. L. 
guns mounted on Vavasseur carriages, capable of 
very fast and accurate training and elevating, able 
to reload comparatively quickly, and firing two 
kinds of shell, viz., common and shrapnel. The 
former of these, as most of our readers are aware, 
is a moderately thick shell containing a large 
bursting charge, and sufliciently strong to penetrate 
a moderate thickness of steel or iron plating before 
bursting. The latter is thinner, with the head 
lightly attached, the body of the shell being filled 
with balls, and the bursting charge being in the 
base of the shell. The projectile is, in fact, a gun 
in itself, loaded with a number of balls. This latter 
projectile would probably be more effectual than 
machine-gun fire against the exposed parts of an 
attacking vessel, but the objection to its use is the 
difficulty of getting the fuze readily and accurately 
fitted to the distance required. It must be re- 
membered that a torpedo boat travels at the rate of 
nearly 20 miles an hour, that is, that the distance 
(if she is running directly at you) decreases 100 
yards in every eight seconds. Now, in order that a 
shrapnel shell should have its maximum effect it 
should be burst about 50 yards in front of the 
object ; hence five seconds would be sufficient to 
render the shell non-effectual to a great extent, and 
15 seconds would certainly make it useless. 

For the information of those readers who may 
not happen to be conversant with the fuze used for 
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exploding these shells, we must explain that they 
are graduated in tenths of inches, each graduation 
corresponding to a certain time of flight of the pro- | 
jectile. The time that the projectile takes to pass | 
over a certain distance being known, a range table 
is constructed so that the length of fuze corre- 
sponding to any distance can be at once ascer- 
tained. 

If now a torpedo boat is observed approaching, 
the officer in charge must judge at what distance 
she will be by the time his gun is ready to tire, the 
length of fuze corresponding to the distance must 
then be found, the fuze itself must be fitted ac- 
cordingly and placed in the gun. When loaded, the 
gun, being trained for the object, its No. 1 fires | 
when the boat is at the distance for which the 
fuze is titted. Now, in order to obtain this distance 
he must either judge it by eye or it must be given 
by some one stationed at the masthead with a 
sextant. In the former case, supposing the boat to 
be about 1000 yards off, it is extremely improbable 
that he will judge the distance within 150 yards, 
and in the latter the time taken in observing and 
passing down the distance would probably introduce 
considerable error. In either case, supposing him 
to know the exact time at which the boat is at the 
distance for which the fuze is fitted, it is not likely 
that he will be able to get his sights on at that 
moment, 

Ten seconds is a short time, and once the oppor- 
tunity is missed the shell is useless asa shell. True, 
it can be fired, but it will not burst until it has 
passed the boat, so that its scattering powers are 
lost. Until then we can find some fuze which will 
burst the shell automatically just before striking 
the object, we must fall back ona smaller gun 
capable of firing volleys continuously as the sights 
come on. This then brings us to machine guns, 
the term machine gun meaning any gun that is 
loaded and tired automatically by the movement 
of a handle or lever. 

We do not propose in this paper (which purports 
only to be a summary) to enter into the different 
systems of machine guns in use in our own and 
foreign navies Suflice it to say that the machine 
gun, in use in our service for repelling torpedo 
attacks, is the Nordenfelt 4-barrel 1 in. calibre | 
gun, capable of firing either volleys of four shot or 
single shot, weighing roughly half a pound. These 
guns are capable of firing from 500 to 600 rounds a 
minute, and are no doubt terrible antagonists 
for the torpedo boat. From ten to twelve of these 
are at present supplied to our large ironclads, and 
we understand that it is in contemplation to still 
further increase this number. It is a pity that 
these guns could not be a little larger, so as to 
enable them to fire shell ; but this means also in- 
creased weight of gun, involving extra strain on 
the fittings, and reducing the mobility and handi- 
ness of the gun. We propose entering into a com- | 
parison of the different systems of machine guns at 
a later period. 

As we remarked before, the object of this article 
is to sketch out the whole system of torpedo attacks, | 
and the means we have at our disposal for resisting | 
them, in the hope that suggestions may be made 
to improve these matters, and we conclude with the 
hope that our attempt will be successful. 


NAVAL 


THE INSTITUTION OF 
ARCHITECTS. 

Tue subject of forcing the draught of marine | 
boilers has occupied the attention of the Admiralty | 
engineers for some little time past. Some of 
their most recent experiences were communicated 
to the Institution of Naval Architects in a paper on 
** The Steam Trials of the Satellite and Conqueror | 
under Forced Draught,” by Mr. R. J. Butler. As, 
on account of its importance to engineers, we have | 
already printed this paper in ewteiso, it is not now 
necessary to recapitulate its contents in detail. We 
may however observe that the forced-draught trials | 
in the case of these two vessels are only to be 
regarded as experiments for the purpose of obtain- 
ing the data necessary for the general introduction | 
of the system into certain classes of men-of-war. | 
It is claimed that the results obtained show, 
“that with engines of suitable size the steam- | 
ing power of the low boilers can, by employ- | 
ing forced draught, be increased by about thirty 
per cent. beyond the maximum power hitherto 
obtainable with the steam blast, and that the in- 
crease of effect is even considerably greater than 
this in the case of the high boilers.” The principal 
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part in the discussion which followed the reading 
of this paper was taken by Mr. Frank Marshall, 
who expressed the opinion that the forced draught 
was the most promising means of improving the 
marine engineering. He dwelt at some length 
on the impossibility of properly working a grate 
7 ft. Gin. long. He was, however, not supported 
in this opinion by Mr. Humphrys, the maker of 
the boilers of the two ships, who considered a 
7 ft. 6 in. bar not too long even for artificial blast. 
Mr. Marshall attributed the superior efficiency of 
the high boilers under blast to their greater 
ratio of heating to grate surface, as compared 
with the low type, which enabled a greater propor- 
tion of the heat to be abstracted from the gases 
before they escaped up thechimney. This is a point 
of considerable importance if it be contemplated to 
use the forced draught for many hours together. 
This was shown by the trials of the Conqueror. 
Under ordinary draught the temperature in the 
funnel just above the uptake varied from 275 deg. 
to 280 deg. Under steam blast it varied between 
490 deg. and 600 deg., while under the fan blast the 
temperature ranged from 800 deg. to 1000 deg., 
thus showing that the waste of heat in the steam 
generator increased far faster than the power de- 
veloped by the engines. Mr. Butler in his reply 
concurred with Mr. Marshall’s views as to the 
length of the grate ; he also stated that during the 
trials the firebars did not suffer, and that the thick- 
ness of the fire in the case of the trials of the Satel- 
lite was about 7 in. 

The next paper was by Mr. J. A. Normand, of 
Havre, on the subject of ‘‘Seagoing Torpedo 
Boats.” This paper, though very short, contained 
some startlingly novel views of the future of naval 
tactics, and would, no doubt, have provoked an 
animated discussion had there been many naval 
officers present ; as it was, it elicited a few facts of 
great interest. By seagoing torpedo boats the 
author means boats of from 50 to 80 tons’ displace- 
ment, having a maximum speed of 18 to 20 knots, 
capable of steaming 1000 nautical miles at 10 or 
12 knots, and of occasionally standing a gale, 
costing from 8000/. to 11,000/., and manned by a 
crew of from ten to fifteen men. He considers that, 


should their seaworthiness be proved, the follow- | 


ing consequences would ensue : 

E. 
less these latter should attain the speed of torpedo 
boats) could navigate in a sea of moderate dimen- 
sions, such as the Channel or the Black Sea, be- 


No ironclad, squadron, fleet, or cruisers (un- | 


| carrying capacity. 


longing simultaneously to the powers at war, unless | 


they should be escorted by seagoing torpedo boats, 
equal in strength to those of the enemy. 

2. Military ports in such seas, or those situated 
less than 200 to 300 miles from the enemy’s shores, 


would be rendered useless as stations for ironclads | 


and cruisers. 
between England and France, this would be the case 
with Cherbourg, Plymouth, Portsmouth, and Sheer- 
ness. 
to two ports whose entrances would be under each 
other's fire, shot being replaced by torpedo boats. 


For instance, in the event of a war | 


The author likens Cherbourg and Plymouth | 
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official trials made at Cherbourg last summer of a 
seagoing torpedo boat which he built forthe French 


Government to the following dimensions. Length 
at load line, 108ft. 2in.; extreme breadth, 


10ft. 10in.; high-pressure cylinder, diameter, 
12.Gin.; ditto, low-pressure, 20.48in. ; stroke, 
14.96in. ; heating surface, 816 square feet; grate 
area, 19.3 square feet. At her full speed three hours’ 
trial with a displacement of 43 tons, the following 
results were obtained: Mean speed, 20.62 knots ; 
consumption of coal per hour, .53 tons ; indicated 
horse-power, about 500; revolutions per minute, 
328.5 ; boiler pressure, 328.5 lb. ; air pressure, 32 in. 
From this it would appear that the coal consump- 
tion was at the rate of about 2.37 lb. per indicated 
horse-power per hour, which the author believes 
to be the lowest on record under the circumstances 
of speed. The low-speed trial lasted for forty-eight 
hours ; the displacement was 483 tons, the mean speed 
12.7 knots, and the total coal consumption 5.91 
tons. 

This paper revives in a slightly different form the 
questions raised by Sir William Armstrong in his 
inaugural address before the Institution of Civil 
Engineers, and by Mr. Samuda from the opposite 
point of view before the Naval Architects last year. 
These questions were then very fully discussed in 
our own pages and in the Press generally, and the 
preponderance of professional opinion was decidedly 
against the views of Sir W. Armstrong. Mr. 
Normand now goes further, for he claims for quite 
small boats when acting in confined seas even 
greater advantages than those claimed by Sir 
William Armstrong on behalf of the really for- 
midably armed Elswick cruisers. He seems, how- 
ever, to leave out of account altogether the effect 
on these unprotected boats of the searching fire 
of modern machine guns. The few experiments 
which have been made to test the power of these 
guns on such boats have been eminently un- 
favourable to the boats, and it seems highly 
probable that, except in the case of foggy weather, 
their attack will be by no means so formidable as is 
commonly supposed. When Mr. Normand speaks 
of the uselessness of protecting a ship against 
the gun, he forgets what would be the etiect of the 
abandonment of armour on the future of artillery. 
At present guns are designed with the view to 
penetration ; if there were no armour to penetrate, 
the type would rapidly change, and we should have 
artillery designed chiefly with a view to great shell- 
The effect of such enormous 
shells exploding in the midst of a vessel would 
produce a far worse effect than is at present cbtain- 
able with movable torpedos. In one respect Mr. 
Normand is in harmony with the views which are 
now current here as to the importance of heavy 
fighting ships being accompanied by numbers of 
lighter vessels, but as to the precise nature of the 
type he differs from most of those who have spoken 
at the meetings of the Naval Architects. 

In the discussion which followed the paper, Mr. 
Yarrow, Mr. Samuda, Admiral de Horsey, Mr. W. 


| H. White, and Mr. Morgan of the Admiralty took 


3. Powers not having military ports sufficiently | 


far from the hostile shores would be actually de- 
prived of the use of their navies, unless they could 
force the blockade of seagoing torpedo boats with 
afleet of the same kindequal in strength. The above 
propositions are founded on the supposition that 
a squadron of sixty to eighty such boats, which 
cost about as much as a first-class ironclad, and _re- 


quire as many men to man them, would be more | 


than a match for the ironclad by day, and @ fortiori 
at night, even if half the number had left the 
squadron to coal and reprovision themselves. The 
great question is, are such small boats really to be 
accounted seagoing, for even such seas as_ the 
Channel and the Black Sea? Mr. Normand claims 
that it has been already proved that thin steel 


decks and hatchway coverings can stand very bad | 


of the three weapons of offence, available at sea, 
viz., gun, ram, and torpedo, the first alone can be 


|guarded against by the use of armour, and that 


| weather. He concludes his paper by observing that | 


part. Mr. Samuda and Admiral de Horsey differed 
entirely from the author as to the type of scouting 
vessel which should accompany the ironclad. The 
latter officer advised the construction of three dif- 
ferent types of torpedo boats, viz., one for harbour 
defence, another and larger class for Channel work, 
and a third type, still larger, for service in the 
Mediterranean ; while for ocean work he considered 
we should require vessels of from 1200 tons and up- 
wards. Mr. Whitereferred to the considerablesteam- 
i ig powers of small torpedo boats when going at the 
rate of about 12 knots ; and also to the great power 
of modern machine guns as instruments for ward- 
ing off the attacks of such boats. The most inte- 
resting remarks made in the discussion were, how- 
ever, those of Mr. Morgan, who affirmed that had 
the Egyptians possessed torpedo ‘boats, our fleet 
would in all probability never have attempted the 
bombardment of Alexandria, and would have found 


| it exceedingly difticult to remain off Alexandria at 


only by the sacrifice of speed and handiness, while | 
against the other two weapons all ships are equally | 


gress in the future as it has done already, it will 
be useless to protect ships at such fearful cost 
against one of the three weapons, while their im- 
mersed portions are wholly unprotected against the 
other two, and that the time may come when fleets 
will consist only of cruisers and torpedo boats. Mr. 
Normand appends to his paper the account of the 


‘vulnerable, and that should torpedo science pro- | 


all; while, if they had possessed torpedo boats of 
the type contemplated in the paper, the fleet would 
probably never have gone to Alexandria. This is a 
startling admission, coming from an official source, 
and amounts to saying that our Mediterranean 
fleet as at present constituted is unable to protect 
British interests against any power possessing, not 
a navy, but a few first-class turpedo boats. This 
admission, at any rate, shows the importance of pro- 
viding the fleet, without delay, with auxiliaries of 
the type indicated by Captain Noel. 
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The last paper on the programme for the 
Thursday morning was by Mr. A. F. Yarrow, on 
some experiments to test the resistance of a first- 
class torpedo boat. The buat on which the ex- 
periments were tried was 100 ft. long by 12 ft. 6 in. 
beam, the displacement being 40 tons. 


tain the indicated horse-power for various speeds 
up to 22.5 knots. 2. To ascertain the thrust on 
the shaft for various speeds. 3. To find out by 
towing experiments the resistance of the boat at 
various speeds up to 14.97 knots. The paper deals 
more with the methods employed in carrying out 
the experiments than with the results obtained. 
The account of the former would be unintelligible 


without the aid of diagrams, which, however, we | 
It may be noted that | 
the greatest thrust recorded on the shaft was | 
The towing | 


hope soon to publish. 


4080 lb. for a speed of 15.735 knots. 
experiments were made interesting because some 
model experiments were made by Mr. Froude on a 


similar boat at speeds corresponding to 11.7 up to} 
23.5 knots. Atthose speeds, which were common to | 
the model trials and to those carried out on the) 


full-sized boat, the model experiments gave the least 
resistance by about three per cent. 


tional proof of the value of the formula which the 
late Mr. Froude devised, connecting the per- 
formance of a model with the full-sized boat which 
the model represented. 

The first paper on the Thursday evening was 
**On Steam Yachts,” by Mr. Dixon Kemp. 
first portion of the paper has a certain degree of 
historical interest, but the remainder, which deals 
with the performance of seven modern steam yachts, 
is perhaps too disjointed in the method of treat- 
ment to be of much value to the Institution. 


experiments for the Marquis of Exeter on the 
models of these and various other steam yachts, 
‘*in order to test the value of certain forms of lines 
and dispositions of displacement in their relation 
to speed.” 


of great interest to naval architects. 


Following on this were two papers on the strains | 


of ships, which were discussed together. The first 
was by Mr. Wigham Richardson, and was entitled 
** On the Modes of Estimating the Strains to which 
Steamers are Subject.” This paper reviews in a 
very cursory manner the methods adopted by the 
different registration societies to fix the scantlings 


of vessels of various sizes ; it also adverts to the in- | 
vestigations made by Mr. W. John and the late Sir | 


William Fairbairn. It contains absolutely nothing 
novel and original, and merely travels over well- 
known ground. 
sidering the number of valuable papers which are 
every year brought forward, and which lose in 
value owing to there being no time to discuss them 
properly, that the time of the Institution should be 
wasted in listening to papers of this sort, and to the 
recriminatory discussions which they call forth. 
The paper read by Mr. W. E. Smith on ‘‘ Hogging 
and Sagging Strains in a Seaway, as influenced by 
Wave Structure,” was a most valuable contribution 
to our stock of knowledge on this most important 
subject. Mr. Smith is the instructor in naval 
architecture at the Royal Naval College, and is 
understood to have given a great deal of attention 
to this topic. ‘*The rapidly-growing number of 
very long ships—ships ranging from 450 ft. to 550 ft. 
in length, and whose scantlings necessarily in- 


crease in a more rapid ratio than their dimen- | 


sions’—was the author's reason ‘‘ for drawing re- 
newed attention to the strains brought upon ships 
by the continually varying buoyancies afforded 
by a stormy sea.” In all the examples hitherto 
published the distribution of buoyancy along the 
length of the ship has been assumed to be the same 
asthe distribution of displacement, both for still 
and wave water. It is however well known that 
the buoyancy of wave water for a given volume of 
displacement varies at different parts of the wave, 
the weight corresponding to the displacement being 
less at the crest and more at the trough of the wave 
than the normal weight due to the displaced volume. 
Mr. W. H. White called special attention to this fea- 
ture of wave water in his recent paper on the rolling 
of sailing ships, and Mr. Smith now applies the 
same considerations to the calculation of longitu- 
dinal bending moments so far as they are produced 
by variations in buoyancy. He first explains the 
geometrical method by which he describes curves 


There were | 
three sets of experiments tried, viz. : 1. To ascer- | 


This shows a | 
very remarkable resistance, and affords an addi- | 


The | 


The | 


author is, however, engaged in making a series of | 


The results, which the author proposes | 
to communicate to the Institution, will no doubt be | 


It seems a matter for regret, con- | 


of buoyancy for vessels, taking the circumstances 
above alluded to into consideration, and then 
calls attention to the results of some of his calcula- 
tions as applied to actual ships. In one of these 
examples the vessel was of very fine form both as 
regards water lines and rise of floor. To insure 
great manceuvring power, the keel was very 
|much cut up at each end of the ship, so 
that the buoyancy was to a great extent con- 
centrated amidships. In this case the ratio of the 
maximum hogging plus maximum sagging moments 
as calculated by Mr. Smith’s method, to the sum of 
these moments as calculated in the ordinary way 
was as 100:145. The difference between the two 
hogging moments is not very great, but the sagging 
moment as calculated in the usual way is very 
nearly double the moment as calculated when the 
wave structure is taken into account. Mr. Smith 
gives other examples in which the influence of 
| form has been investigated. The fuller the form 
‘the more marked was the difference between 
the moments as calculated by the two methods. 
The actual differences are of such considerable 
amounts, that, as the author remarks, provided the 
method explained in the paper is not largely in 
error, they show us how enormously on the safe 
side we have been in the habit of computing these 
;}moments. Mr. Smith however distinctly admits 
that his method is open to some question, because 
it does not take account of any effect which the 
| intrusion of the ship into the wave may have upon 
| the wave structure. He considers that for a ship 
of great relative breadth, such as the Inflexible, 
this circumstance may cause a considerable error, 
but for ships of the modern merchant type, which 
are narrow in proportion to their length, and 
therefore narrow in proportion to the length of the 
wave on which they are supposed to be floating, 
when the moments are calculated, the source of 
error would probably not be so great. Mr. Smith 
| considers that enough has in any case been brought 
forward to show that very different results may be 
obtained by looking at the question from different 
standpoints, and also that part of the difficulty naval 
architects have experienced in understanding how a 
ship has borne so well, and without signs of distress, 
the strain per square inch of material that was said 
to be imposed on it, may be due to the strain not 
having been there at all. It is much to be regretted 
that a discussion was taken on the last two papers 
| jointly instead of on each by itself. So much time 
was taken up by the officers of some of the registry 
societies, and other speakers, in attacking Mr. 
Wigham Richardson’s paper, that Mr. Smith’s 
really valuable contribution nearly escaped dis- 
cussion. Mr. John and Mr. W. H. White, how- 
ever, both found time to say a few words on the 
subject, and acknowledged most heartily the step 
|in advance taken by Mr. Smith in the treatment 
‘of this very difficult question. 


| 
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NOTES. 

THe Exectric REsISTANCE OF TEMPERED GLAss. 

AccoRDING to the recent experiments of M. G. 
Foussereau the electric resistance of glass diminishes 
|considerably on being tempered. On the other 
| hand annealing tempered glass restores its higher 
resistance. The same may be said of tempered 
crystal. The resistance of glass tempered or un- 
tempered, provided the glass is not unduly heated, 
is found to remain constant. 

Tue Decay or Bricks. 

The weathering of brick walls into a friable state 
is usually attributed to the action of heat, wet, and 
| frost ; but from recent observations of M. Parize, 
|the real destroyer is a microscopic creature, and 
| the action played by the weather is only secondary. 
| He has examined the red dust of crumbling bricks 
| under the microscope and found it to consist largely 
|of minute living organisms. A sample of brick 
;dust taken from the heart of a solid brick also 
showed the same animalcule, but in smaller num- 
bers. The magnifying power of the instrument was 
300 diameters. Every decaying brick showed the 
same kind of population, but the harder the brick 
the fewer were noticed. 





ASBESTOS FILTERS. 
Mr. P. Caramajor, an American chemist, gives 
' directions how to make these new filters so as to 
lobtain clear solutions. 2 
|for filtering strong acids. Australian asbestos is 
| the best for filters, as the fibres do not felt together 


| so much as those of Italian or Canadian asbestos. 


| The Canadian kind is stated to be the most soluble 





They are especially useful | 
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in acids. Whatever asbestos is used a coarse brass 
sieve should be taken and held over a sheet of 
paper, while a handful of asbestos is rubbed pretty 
roughly over the sieve. After a while the portions 
which remain on the sieve cloth are collected in 
one bundle and rubbed again in the same manner, 
until a sufticiency of fine-grained asbestos is ob- 
tained. A No. 10 sieve, with ten openings to the 
inch, gives good results. The sifted asbestos is 
then placed on another sieve (No. 25 or No. 30) 
and stirred, while water is poured over it to wa:h 
out the tine dust. The washed asbestos is then put 
into a glass beaker and boiled for half-an-hour in 
strong hydrochloric acid (about one part of fuming 
HCL to four parts of water). After this treatment 
the pulp is poured over a perforated platinum plate 
in a funnel, and washed with distilled water until 
no acidity is shown by the litmus paper. The pulp 
is then taken out of the funnel and heated in a 
platinum dish. It can then be bottled for future 
use. To make a filter of it a layer is spread ona 
thin paste over a perforated platinum dise. 

Tue Coat anp Coke TraAbeEs 1N 1882. 

The total output of coal in 1882 amounted to 
156,499,977 tons, being an increase of 2,315,677 
tons on the production of 1881, and an increase of 
9,530,568 tons on that of 1880. The total number 
of persons employed in and about the mines under 
the Coal Mines Act was 503,987, and the average 
output of minerals per individual was 339 tons. 
More than one-half of the whole increase 
(1,280,835 tons) in the production of 1882 took 
place in Lancashire ; South Staffordshire being 
second, with a gain of 515,198 tons. Of the 
| twenty-nine districts into which the country is 
| divided, fifteen show a decrease. The chief items 
of the increase are believed to have been : 

Tons. 
Increase of exports ... an et 1,371,761 
5, in coal shipped by steamers 
engaged in foreign trade 
Increzse in pig iron industry 
in manufacture of wrought 


B47 O72 
230,000 
. 9 
iron 
2,269,333 

There are no reliable statistics of the production 
}and consumption of coke, but the demand is known 
| to have very largely increased of late years ; the 
; economies effected in blast furnace practice have, 
| however, prevented it from rising so high as it 
| would otherwise have done. Assuming 23 ewt. of 
| coke to be consumed in the production of a ton of 
|pig iron, the amount burnt will have increased 
from 5,822,834 tons in 1879 to 8,472,378 tons in 
1882. 

LIGHTHOUSE AND Foc SiGNats ror Arisa CRraic. 

An important signal station is now being projected 
for use on Ailsa Craig. With the development of 
the shipping trade between the Clyde and home and 
foreign ports, the dangers attending the navigation 
of the Firth of Clyde, in the vicinity of Ailsa Craig, 
are becoming of more importance. Notwithstanding 
its dangerous position there has never yet been any 
| lighthouse or fog signal upon the island. About 
;two years ago the matter was brought under the 
inotice of the Commissioners of the Northern 
Lighthouses by a Committee of Lloyd’s, who 
pointed out to them the great desirability of at 
least placing fog-horns upon the island ; and the 
Commissioners soon afterwards subm.tted the sug- 
gestion to their engineers, Messrs. D. and T. 
Stevenson, Edinburgh. In due course Messrs. 
Stevenson made a survey of the island, with the 
view of reporting to the Commissioners. The 
matter has now made considerable progress, and it 
is probable that work will soon be commenced. 
The engineers propose to erect a lighthouse and 
engine-house, together with the necessary dwell- 
ings houses, on the eastern side of the island ; and 
from these works to lay two pipes for conveying 
compressed air along the foot of the cliffs to two 
fog-horns, to be placed on the northern and 
southern ends of the island. After a series of ex- 
periments to test the possibility of working fog- 
horns at a distance of upwards of 3000 ft. from 
the motor, the Northern Lights Commissioners and 
the Board of Trade gave their approval to Messrs. 
Stevenson’s scheme, the cost of which is estimated 
to be about 20,0001. 


THe TONNAGE OF STEAMERS. 

The variation in the tonnage of the vessels that 
now do the bulk of the carrying work over sea is 
great, and nothing shows it more strikingly than a 
return just locally compiled of the vessels that 
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cleared from the Tyne, one of the greatest of our | 
shipping ports. The vessels that cleared thence | 
were 15,523, and the gross tonnage was 6,003,452, 
a considerable increase on that for the previous | 
year. Last year not fewer than 590 vessels cleared 
from the Tyne between 1000 tons and 3100 tons 
register, this number being five more than the 
number of the vessels of the same dimensions that 
left the river in the year 1881. Similar the 305 
vessels between 900 tons and 1000 tons each were 58 
more than in 1881, and between 400 tons and 900 
tons each there was an increase of not fewer than 263 
vessels. But below that tonnage, from 400 tons 
downwards, there was a decrease of 466 vessels. 
The largest declension in numbers was in the class 
of vessels between 100 tons and 200 tons, there 
being of that class 332 vessels less, nearly 10 per 
cent. on the total. The conclusion is irresistible— 
that on this great northern river, like most of the 
northern ports, there is a gravitation of the trade 
to larger vessels. This is due not only to the in- 
creasing tonnage of the steamers that are being 
built, and that do a much larger share of the carry- 
ing work, but also to the dying out of the old 
sailing vessels. These as wreck or other mis- 
fortune overtakes them, are not replaced ; and as 
steamers seem to be increasingly of larger size, the 
necessary consequence is that there is a consider- 
able enlargement of the average tonnage of the 
vessels that enter our chief ports. 


THE AcTION OF THE MICROPHONE, 
During the discussion which followed the reading 
of Mr. Munro’s paper on the ‘Theory of the 
Microphone” at the last meeting of the Society 


of Telegraph Engineers and of Electricians, Mr. | 
Augustus Stroh described a very interesting experi- | 


ment which he has performed with a view of eluci- 
dating this obscure and puzzling problem. He 
arranged a delicate ‘hammer and anvil” micro- 


phone of carbon, and attached a small reflecting | 


mirror to the movable carbon in such a way that a 
beam of limelight reflected from the mirror ona 
screen would move down if the carbon points sepa- 
rated, and up if they came closer together. The 
microphone was connected in circuit with a battery, 
an interrupting key, and a telephone.. On breaking 
the circuit with the key, Mr. Stroh found that the 
spot of light suddenly shifted upwards, thereby 
indicating a closer proximity of the points. 


key again the spot returned to its original position. 
The ticking of a watch placed on the wooden base 
of the microphone failed, however, to give any 
movement of the spot of light, perhaps because the 
conditions of this particular experiment were not 
quite delicate enough. The distance through which 


the light moved was very small (1 millimetre with | 


three bichromate cells) but quite noticeable. Mr. 


Stroh also fourid that when a microphone failed to | 


work the spot of light was seen to jump up at the 
instant of stoppage, and return when the instru- 
ment was re-adjusted by a tap on the table. It 


was, he says, only during the clear working of the | 
telephone that the light remained steadily deflected | 
downwards, a fact which seems to indicate that the | 


carbon points are not in actual contact when the 
microphone is transmitting. We may add that M. 
Ochorowicz has, after some recent experiments, 
arrived at the conclusion that whatever be the 
elasticity of the springs keeping the points of a 
carbon microphone in contact, cr the nature and 
extent of the contact surfaces, it is always possible 
to obtain good acoustic results from the telephone 
in circuit provided the contacts between the points 
is slight, that is to say imperfect and under feeble 
pressure. 


Sour Dvuruam Satr. 

Since our last reference in ENGINEERING to the 
question of the utilisation of the large deposits of 
salt proved to underlie the strata to the north of 
the Tees, there has been some progress made. At 
the bore-hole of the Messrs. Bell, at Saltholme, a 
mile north of the river, work has gone on with 
tolerable regularity, and about 300 tons of salt 
weekly have been produced and sold to the Tyne 
chemical makers. It is also understood that on 
the south, or Middlesbrough side of the river, 
Messrs. Bolckow are expecting almost daily to 
reach the salt-bed with their bore-hole. <A. still 
more important step has been taken in South 
Durham, however. A track of land near to that of 
Bell Brothers has been leased from the Ecclesias- 
tical Commissioners by the Newcastle Chemical 
Works Company. This company has the largest 
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works on the River Tyne, and it decomposes about 
1000 tons of salt weekly. At present it has not 
power to mine for salt, but it is proposed to re- 
construct the company to acquire that power, and 
to furnish by preference shares to the value of 
60,0001. capital for the purpose. In a special 
report issued to the shareholders the directors say 
that the South Durham salt (which they have been 
of late buying from Bel! Brothers) is found ‘‘ to be 
equal in quality to the salt produced in Cheshire.” 
And they further add, that if the company ‘‘ were 
to work its own salt an annual saving to the com- 
pany of about 16,000/. to 20,0001. would be effected.” 
This expression of opinion after trial of the salt, 
and the intention to expend so large a sum, with 
| the belief that the saving on working will be so 
great, may be taken as the fullest proof that the 
|South Durham salt industry will be rapidly pro- 
deposit in its development. The vastness of the 
| 





deposit is now known, though its bounds are 
not, while on the shore between the River Tees 
}and West Hartlepool there is land very suitable 
|for the working—land arid and sandy, and of 
llittle value for the purposes of agriculture, and 
\land on which there is absolutely no building or 
‘erection. These considerations, and the northward 
slope of the deposit, point to the certainty that 
| there will be a growth of the salt working, an 
| possibly also of the chemical manufacture by the 
| brine process in the South Durham region. 

| 

| 

} 
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QUEENSLAND Rivers anD Harsovrs. 
A channel cut through the bar of the Brisbane 
gives 15 ft. at low water and from 20 ft. to 21 ft. 


4 








of the inspector of oyster-beds. Mr. Archer, the 
Colonial Treasurer, has inspected Townsville har- 
bour, specially with a view to a scheme intended to 
be initiated with the 20,000. voted for harbour 
improvements, and still unappropriated. The 
scheme consists in carrying another breakwater on 
a small scale out from the western side of the 
mouth of Ross Creek, with the object of preventing 
the silting up of the channel ; building a wharf a 
short distance along the new breakwater, and 
dredging the channel from the Fairway Buoy to 
the wharf to a depth of 15 ft. at low water. Ulti- 
mately, when the present jetty has been carried 
out further with a curve, a basin will be formed, 





with an area of about seven acres. 


A CANAL Across THE IstHMUS OF FLORIDA. 

A company has been formed in America to cut a 
canal across the Isthmus—or, more accurately, the 
| Peninsula—of Florida. The passage round by the 
| Strait is very dangerous, on account of the strong 
| currents, the frequent storms, and the sand-banks 
land coral-reefs ; and the New York Chamber of 
| Commerce estimates the annual loss by shipwreck 
and damage in this part of the voyage at 1,000,000/. 
an estimate which is probably rather under than 
over the mark. The peninsula is 373 miles long, 
|from north to south, and 124 wide, from east to 
|west. Its formation is remarkable, as it is com- 
| posed of a succession of curving ridges, descending 
| towards the south, at the foot of which lies a bed 
| of alluvial soil, partly submerged. The foundation 
of these ridges is a corresponding number of reefs 
| of coral, a material which will give some trouble to 
| the American engineers, especially as they will have 








at high water. The work of the dredge Octopus— | to cross the peninsula at its highest point. Another 
making the channel 200 ft. wide—will not be com- | serious difficulty is formed by the banks of oyster- 
| pleted before the end of the year. The length-| spells which bar the entrance of ev 


On | 
the other hand when the circuit was closed by the | 


| ening of the dry dock in South Brisbane by 120 ft. 
will give a total length of 440 ft., and this will 
enable the largest vessels coming to the port to 
obtain accommodation. A new dredge at Mary- 
borough—the Saurian—built by Messrs. Walker 
and Co., of that city, is about to commence 
| dredging at the mouth of the local river. At Bun- 
daberg the wharves -are being extended, anc 
dredging operations are being carried on, so that 


traftic of that port. The dredging is at a place 
known as Kirby's Flats, about three miles from the 
town. 
Green, of Ipswich, for a jetty to deep water. 
work will cost between 15,000/. and 16,000/., and 
there will be 25 ft. of water at low tides. At Port 
Alma a contract for wharves and sheds has been 
let to Messrs. Burns and Twigg, of Rockhampton, 


at a total estimated cost of 35,000/., of which sum | 


25,000/. has been voted by the Colonial Parliament. 
The wharves are to be 500 ft. in length by 60 ft. 
in breadth, and will be supported on cast-iron 
|screw piles, which are to arrive from England. 
It is not proposed at present to connect the wharves 
with the shore, but extensive sheds will be erected 


of the Port Alma Railway, be landed on the 
wharves and taken to Rockhampton by water. 
|The depth of water at the wharves will be from 
23 ft. to 24 ft. at low tide, the maximum rise being 
about 17 ft. At Bowen, the work of rebuilding 
jand extending the old jetty is in progress. Cast- 
| iron piles are being put down at the end of it, and 
ithe work will be of a substantial character. For 
the accommodation of the Herbert River residents, 
ja wharf and shed is to be built at Dungeness, for 
|which tenders are being invited. The leading 
lights at the entrance of the Brisbane 





night have been completed. They stand 47 ft. and 
27 ft. respectively out of water, and are prominent 
for night service. A lighthouse is to be erected 
opposite the channel, in the bay, which will also 
serve as a telegraph station. The lighthouse will 
be built on wrought-iron 54 in. piles, and the light 
will be 36 ft. above low water. The base of the 
structure will be 12 ft. above low water. On the 
opposite corners will be towers for signalling pur- 
poses. The lightship for the Proudfoot shoals at 
the western entrance of Torres Straits, has been 


arry, of Kangaroo Point. iree steam launches, 
Barry, of Kangaroo Point. T1 t launcl 
yeing built to the order of the Queensland Govern- 
being built to the order of the Queensland G 
ment by Messrs. Smellie and Co., are delayed on 
account of the non-arrival of the engines from Eng- 
land. One of these launches will go to Townsville, 


| increased facilities may be given for the increasing | 


At Gladstone a contract has been let to Mr. | 
The | 


upon them, and goods will, pending the construction | 


for the | 
guidance of vessels through a newly-cut channel at | 


completed by the contractors, Messrs. Ogilvie and | 


ery creek and 
| river on the western side, and compose a material 
as hard to remove as granite. The streams of the 
| peninsula have so little slope that they have scarcely 
any current ; the largest is the River St. John, the 
embouchure of which it is proposed to use as the 
Atlantic mouth of the canal. At the other side the 
| shallow stream Suwenee is to be canalised. The 
opening into the Atlantic will require to be pro- 
| tected by large breakwaters. 


i 
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| FOREIGN TECHNICAL LITERATURE. 

| THe Zeitung dex Vereins Deutscher Eisenbahn-Ver- 
waltungen (Berlin, March 19) states that the formation 
of the Austrian Railway and Telegraph Regiment has 
already begun. It is composed of the officials belong- 
ing to the railway and telegraph services who are called 
up for their period of training. 
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The American Manufacturer (Pittsburgh, March 2) 
| announces that a Boston firm has received an order 
| from the Chinese Government for a complete outfit of 
‘tools for a machine shop, and for a wood-working 
|factory. These shops will be in connexion with a 
| large cotton mill, which is being built by the Govern- 
| ment in Shanghai. 
The Gaceta Industrial (Madrid, March 12) gives the 
| following particulars relating to the iron works of Duro 
|and Co., at La Felguerro, in Langreo. During the past 
| year, 1105 men, women, and children were employed. 
| The quantity of iron turned out was 23,000 tons pig, 
19,900 tons blooms, and 16,600 tons finished iron. The 
| quantity of material consumed was 101,000 tons of 
coal, 48,100 tons of Spanish ore, and 18,000 tons of 
lime. From this it will be seen that 6.3 tons of coal 
| were consumed in the production of each ton of finished 
| iron, and that each ton of ore protluced 47.4 per cent. 
of pig. 


°o”, 


The Orerland Summary (Calcutta, February 27 
says that a petition, signed by 19,000 inhabitants of 
|Guzerat and Kattyawar, has been presented to the 
| Government of Bombay, praying for the extension of 
| the Dakore branch of the Bombay and Baroda Rail 
|way from Godhra to Rutlam. The line would be 
|about 110 miles long, and would pass through the 
Panch Mehals, a valuable and improving Government 
lestate. It would also serve to cheapen salt in Meleva. 
The railway company is to carry out a survey of the 
proposed route on behalf of the Government, and it is 
intended that the work shall be begun with as little 


delay as possible. 





The Giornale dei Lavori Pubblici (Rome, March 14) 
| contradicts the statement lately made by the Monitore 
dei Strade Ferrate that the majority of a commission 
appointed by the three great Italian railway com- 
| panies to consider various questions of traction, were 
in favour of the adoption of the Westinghouse brake. 





another to Mackay, for general service, and the other | The representatives of the Alta Italia Company ad- 
will remain in Brisbane, principally for the service | vocated its adoption on lines with steep gradients, in 





ey 
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consequence of its automatic action; but those of the 
Roman and southern companies considered that the 
simplicity of the Hardy was so great au advantage 
that they would prefer to renounce the automatic 
action upon lines of every gradient. 





BALL’S UNIPOLAR DYNAMO MACHINE. 

THERE has recently arrived from America a new 
dynamo machine of the type conventionally known as 
‘*unipolar,” that isin which the armature is subject to 
the inductive influence of one pole-piece only. It is 
the invention of Mr. C. E. Ball, of Philadelphia, and 
is now being exhibited at No. 40, Kirby-street, 
Hatton Garden. The small perspective view and the 
plan on the present page illustrate the machine in this 
country, while the large perspective view shows a later 
form of generator, designed to burn tifteen lights, but 
the difference between the two is merely constructive, 
both acting in precisely the same way. Referring to 
the larger view it will be seen that the machine re- 
sembles two dynamos of the Pacinotti type placed end 
to end, each armature being partly surrounded by one 
pole-piece only instead of two, as is usual. The mag- 
nets are rectangular bars carrying bobbins wound with 
insulated wire in such a way as to produce consequent 
poles, at a distance of about one-third their length 
from one end. Thus the pole-piece on the upper 
magnets is, say, of north polarity, and that on the 
lower magnets of south polarity, and each influences 
one armature only. In the smaller machine the two 
parallel bars CC! constitute the sores of the field 
magnets, and for constructive reasons are left naked 
opposite the armatures, whether intended to receive a 
pole-piece or not. The direction of the current is 
shown on the drawing; leaving the commutator F it 
passes in succession through the left-hand coil and the 
middle coil of the bar c, through the coil c?, through 
the external circuit, through the coils c’*, c+, ¢*, to the 
brush F! and armature D*, and by the brush F through 
the armature D?. This arrangement may be modified 
in various ways ; for instance, both the pole pieces 
may be of the same polarity, and the armatures may 
rotate in the same or opposite directions. 

The installation at Kirby-street has been placed in 
the hands of Mr. Robert Sabine, who has made a 
numberof dynamometrical, photometrical, and electrical 
tests, of which the following are the mean results : 

Current in circuit Ve wa 15 amperes 
Difference of potential between 

terminals me ae ies 
Resistance of dynamo ... , ; 
Speed of dynamo 1650 to 1715 rev. per min. 
i. dynamometer 332 rev. per min. 

Indicated pull on dynamometer, 
less pull when the circuit was 
open a a ei 52 kilos. 

From these values it follows that the useful work 
imparted to the dynamo, above that absorbed by the 
friction of the spindle, was 5.68 horse-power ; and the 
work electrically accounted for in the outside circuit 
was 3.92 horse-power, and in the inner circuit 1.35 
horse-power. The proportion accounted for electrically 
was, therefore, 


195 volts 
4.5 ohms, 


ov 
=" =0,92 
68 


5. 
- ,’ 
o. 
of which 
” 

3.92 _ 0.69 

9.68 
was found in the lamp circuit. Photometric measure- 
ments were made with one of the lamps, placed apart 
from the others ina dark recess, the light of the five re- 
maining lamps not being measured. The following mean 
results were obtained during the observations : 


Current in lamps oe ... 13.9 amperes 
Potential difference . 40.1 volts. 
Horse-power accounted for in 

lamp te i 0.75 H.P. 
The illuminating effects were as follows : 


Illuminating Power. 

Position of Arc with ; ant, 

regard to Photometer. | 

Standard (Candles per Horse-Power 

Candles. Accounted for in Lamp. 
602 
626 
887 
1213 
1831 
1859 
1690 





22 deg. below 


802 
835 
1183 
1617 
| 2441 
| 2479 
| 2253 
| 


L ane. 
f 
| 


horizontal 
11 deg. above 
22 
81 
85 


” 
” 
” 





The dynamo machine upon which the test was made | 
had two armatures, each $ in. indiameter, rotating in 
opposite directions, and each wound with about 19 lb. 
of No. 14 (American gauge) copper wire. The field | 
magnet coils consisted of 130 lb. of No. 8 wire, the | 
total weight of copperon the machine being 168 Ib., | 
which, divided into the number of volt-amperes, gives | 
17.4 watts per pound of copper. In later machines | 
much better results have been obtained, the most | 
recent form, designed for five lights, having but 88 lb. 
of copper in it., and weighing only 350 lb. The 
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BALL’S UNIPOLAR 


fifteen-light machine has two armatures 12 in. in dia- 
meter, wound with 3000 ft. of No. 14 gauge copper 
wire, weighing 80 1b. The six magnet bars, each 2 in. 
by 2 in. in cross section, are wound with 4444 ft. of No.8 
wire, weighing 200.51b. The total weight of the ma- 
chine is 997.5 lb., or 66 lb, per lamp, and its internal 
resistance about 7 ohms. Comparing the figures ob- 
tained by Mr. Sabine with the results published by the 
Committee of the Paris Exhibition, it is evident that 
Mr. Ball’s machine is equal to any of its class in the 
market. The mean efficiency of the Biirgin three- 
light machine, the Gramme five-light, the Siemens 
five-light, and the Weston ten-light machine, was 
92.5 per cent., while the mean power accounted for in 
the arcs fed by these machines was 65.8 per cent. of 
the total. It is difficult to see what advantage can be 
gained by the use of one pole-piece in place of two, as 
the magnetic field must necessarily be weaker, but the 
experiments show that it is not attended by any loss, 
and that when accompanied by a high speed of rota- 
tion it does not necessitate the use of specially large 
machines. 


ELECTRICAL TRANSMISSION AND 
STORAGE. 

THE third of the series of six lectures on the applica- 
tions of electricity was delivered on Thursday evening, 
the 15th of March, by Dr. C. William Siemens, F.R.S., 
Mem. Inst. C.E. The subject was ‘The Electrical 
Transmission and Storage of Power.” The following is 
an abstract of the lecture : 

Dr. Siemens, in opening the discourse, adverted to the 
object the Council had in view in organising these occa- 
sional lectures, which were not to be lectures upon general 
topics, but the outcome of such special study and prac- 
tical experience as members of the Institution had 
exceptional opportunities of acquiring in the course of 
their professional occupation. The subject to be dealt 
with during the present session was that of electricity. 
Already telegraphy had been brought forward by Mr. 

& Preece, and telephonic communication by Sir 
Frederick Bramwell. 

Thus far electricity had been introduced as the swift 
and subtle agency by which signals were produced either 
by mechanical means or by the human voice, and flashed 
shank instantaneously to distances which were limited, 
with regard to the former, by restrictions imposed by the 
globe. To the speaker had been assigned the task of in- 
troducing to their notice electric energy in a different 
aspect. Although still giving evidence of swiftness and 
precision, the effects he should dwell upon were no 
longer such as could be perceived only through the most 
delicate instruments human ingenuity could contrive, but 
were capable of rivalling the steam engine, compressed ; 
air, and the hytlraulic accumulator, in the accomplish 
ment of actual work. 
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DYNAMO MACHINE. 


In the early attempts at magneto-electric machines, it 
was shown that, so long as their effect depended upon the 
oxidation of zine in a battery, no commercially useful 
results could have been anticipated. The thermo-battery, 
the discovery of Seebeck in 1822, was alluded to as a 
means of converting heat into electric energy in the most 
direct manner ; but this conversion could not be an entire 
one, because the second law of thermo-dynamics, which 
prevented the realisation as mechanical force of more 
than one-seventh part of the heat energy produced in 
combustion under the boiler, applied equally to the 
thermo-electric battery, in which the heat, conducted 
from the hot points of juncture to the cold, constituted 
a formidable loss. The electromotive force of each 
thermo-electric element did not exceed 0.036 of a volt, 
and 1800 elements were therefore necessary to work an 
incandescence lamp. 

A most useful application of the thermo-electric battery 
for measuring radiant heat, the thermo-pile, was ex- 
hibited. By means of an ingenious modification of the 
electrical pyrometer, named the bolometer, valuable re- 
searches in measuring svlar radiations had been made by 
Professor Langley. , 

Faraday’s great discovery of magneto-induction was 
next noticed, and the original instrument by which he 
had elicited the first electric spark before the members 
of the Royal Institution in 1831, was shown in operation. 
It was proved that although the individual current pro- 
duced by magneto-induction was exceedingly small and 
momentary In action, it was capable of unlimited 
multiplication by mechanical arrangements of a simple 
kind, and that by such multiplication the powerful 
effects of the dynamo- machine of the present day 
were built up. One of the means for accomplish- 
ing such multiplication was the Siemens armature 
of 1856. Another step of importance was that  in- 
volved in the Pacinotti ring, known in its practical 
application as the machine of Gramme. A third step, 
that of the self-exciting principle, was first communicated 
by Dr. Werner Siemens to the Berlin Academy, on the 
17th of January, 1867, and by the lecturer to the Royal 
Society, on the 4th of the following month. This was 
read on the I4th of February, when the late Sir Charles 
Wheatstone also brought forward a paper embodying the 
same principle. The lecturer’s machine which was then ex- 
hibited, and which might be looked upon as the first of its 
kind, was shown in operation; it had done useful work 
for many years as a means of exciting steel magnets. A 
suggestion, contained in Sir Charles Wheatstone’s paper, 
that ‘‘a very remarkable increase of all the effects, accom- 
panied by a diminution in the resistance of the machine, is 
observed when a cross wire is placed so as to divert a great 
portion of the current from the electro-magnet,” had led 
the lecturer to an investigation read before the Royal 
Society on the 4th of March, 1880, in which it was shown 
that by augmenting the resistance upon the electro- 
magnets 100 fold, valuable effects could be realised, as 
illustrated graphically by means of a diagram. The most 
important of these results consisted in this, that the 
electromotive force produced in a ‘‘shunt-wound machine,” 
as it was called, increased with the external resistance, 
whereby the great fluctuations formerly inseparable from 
electric are lighting could be obviated, and that, by the 
double means of exciting the electro-magnets, still greater 
uniformity of current was attainable. 

The conditions upon which the working of a well-con- 
ceived dynamo machine must depend were next alluded to, 
and it was demonstrated that when losses by unnecessary 
wire resistance, by Foucault currents and by induced 
currents in the rotating armature were avoided, as much 
as 90 per cent., or even more, of the power communicated 
to the machine were realised in the form of electric 
energy, and that vice versd the reconversion of electric 
into mechanical energy could be accomplished with 
similarly small loss. ‘hus, by means of two machines 
at a moderate distance apart, nearly 80 per cent. of the 
power imparted to the one machine could be again yielded 
in the mechanical form by the second, leaving out of con- 
sideration frictional losses, which latter need not be great, 
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considering that a dynamo machine had only one moving 
part well balanced, and was acted upon along its entire 
circumference by propelling force. Jacobi had proved, 
many years ago, that the maximum efficiency of a mag- 
neto-electric engine was obtained when 

, o. 6 } 
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which law had been frequently construed, by Verdet 
(Théorie Mécanique de la Chaleur) and others, to mean 
that one-half was the maximum theoretical efficiency 
obtainable in electric transmission of power, and that 
one-half of the current must be necessarily wasted or 
turned into heat. The lecturer could never be reconciled 
toa law necessitating such a waste of energy, and had 
maintained, without disputing the accuracy of Jacobi’s 
law, that it had reference really to the condition of 
maximum work accomplished with a given machine, 
whereas its efficiency must be governed by the equation 


e_w 
KE W 
From this it followed that the maximum yield was 
obtained when two dynamo machines (of similar cuon- 
struction) rotated nearly at the same speed, but that 
under these conditions the amount of force transmitted 
was aminimum. Practically the best condition of work- 
ing consisted in giving to the primary machine such pro- 
—— as to produce a current of the same magnitude, 
mit of 50 per cent. greater electromotive force than the 
secondary ; by adopting such an arrangement, as much 
as 50 per cent. of the power imparted to the primary 
could be practically received from the secondary machine 
at a distance of several miles. Professor Silvanus 
Thompson, in his recent Cantor Lectures, had shown an 
ingenious graphical method of proving these important 
fundamental laws, 

The possibility of transmitting power electrically was 
so obvious that suggestions to that effect had been fre- 
quently made since the days of Volta, by Ritchie, Jacobi, 

enry, Page, Hjorth, and others; but it was only in 
recent years that such transmission had been rendered 
practically feasible. 

Just six years ago, when delivering his presidential 
address to the Iron and Steel Institute, the lecturer had 
ventured to suggest that ‘‘ time will probably reveal to 
us effectual means of carrying power to great distances, 
but I cannot refrain from alluding to one which is, in my 
opinion, worthy of consideration, namely, the electrical 
conductor. Suppose water power to be employed to give 
motion to a dynamo-electrical machine, a very powerful 
electrical current will be the result, which may be carried 
to a great distance, through a large metallic conductor, 
and then be made to impart motion to electro-magnetic 
engines, to ignite the carbon points of electric lamps, or 
to effect the separation of metals from their combinations. 
A copper rod 3 in. in diameter would be capable of trans- 
mitting 1000 horse-power a distance of say thirty miles, 
an amount sufficient to supply one quarter of a million 
candle-power, which would suffice to illuminate a mode- 
rately-sized town.” This suggestion had been much 
criticised at the time, when it was still thought that 
electricity was incapable of being massed so as to deal 
with many horse-power of effect, and the size of conductor 
he had proposed was also considered wholly inadequate. 
It would be interesting to test this early calculation by 
recent experience. Mr. Marcel Deprez had, it was well 
known, lately succeeded in transmitting as much as three 
horse-power to a distance of 40 kilometres (25 miles) 
through a pair of ordinary telegraph wires of 4 millimetres 
in diameter. The results so obtained had been carefully 
noted by Mr. Tresca, and had been communicated a fort- 
night ago tothe French Academy of Sciences. Taking the 
relative conductivity of iron wire employed by Deprez, 
and the 3 in. rod proposed by the lecturer, the amount of 
aw that could be transmitted through the latter would 

about 4000 horse-power. But Deprez had employed a 
motor-dynamo of 2000 volts, and was contented with a 
yield of 32 per cent. only of the power imparted to the 
primary machine, whereas he had calculated at the time 
upon an electromotive force of 200 volts, and upon a 
return of at least 40 per cent. of the energy imparted. In 
March, 1878, when delivering one of the Science Lectures 
at Glasgow, he said that a 2-in. rod could be made 
to accomplish the object proposed, because he had by that 
time conceived the possibility of employing a current of 
at least 500 volts. Sir William Thomson had at once 
accepted these views, and with the conceptive ap. err 
eculiar to himself, had gone far beyond him, in showing 


= nearly 1. 


fore the Parliamentary Electric Light Committee of | 


1879, that through a copper wire of only 4 in. diameter, 
21,000 horse-power rs be conveyed to a distance of 
300 miles with a current of an intensity of 80,000 volts. 
The time might come when such a current could be dealt 
with, having a striking distance of about 1.2 ft. in air, 
but then, probably, a very practical law enunciated by 
Sir William Thomson would be infringed. This was to 
the effect that electricity was conveyed at the cheapest 
rate through a conductor, the cost of which was such that 
the annual interest upon the money expended equalled 
the annual expenditure for lost effect in the conductor in 
producing the power to be conveyed. It appeared that 
Mr. Deprez had not followed this law in making his recent 
installations. 


Sir William Armstrong was probably first to take prac- | 


tical advantage of these suggestions in lighting his house 


at Cragside during night time, and working his lathe and | 
saw bench during the day, by power transmitted through | 
a wire from a waterfall nearly a mile distant from his | 


mansion. ‘The lecturer had also accomplished the several 
objects of pumping water, cutting wood, hay, and swedes, 
of lighting his house, and of carrying on experiments in 
electro-horticulture from a common centre of steam power. 


The results had been most satisfactory ; the whole of the! soon destroy the fabric of which it was composed, and 





ENGINEERING. 


ae 








management had been in the hands of a gardener and of 
labourers, who were without previous knowledge of 
electricity, and the only repairs that had been found 
necessary were one renewal of the commutators and an 
occasional change of metallic contact brushes. 

An interesting application of electric transmission to 
cranes, by Dr. Hopkinson, was shown in operation. 

Amongst the numerous other applications of the elec- 
trical transmission of power, that to electrical railways, 
first exhibited by Dr. Werner Siemens, at the Berlin Ex- 
hibition of 1879, had created more than ordinary public 
attention. In it the current produced by a dynamo 
machine, fixed at a convenient station and driven by a 
steam engine or other motor, was conveyed to a dynamo 
placed upon the moving car, through a central rail 
supported upon insulating blocks of wood, the two 
working rails serving to convey the return current. The 
line was 900 yards long, of 2ft. gauge, and the moving 
car served its purpose of carrying twenty visitors through 
the Exhibition each trip. The success of this experiment 
soon led to the laying of the Lichterfelde line, in which 
both rails were placed upon insulating sleepers, so that 
the one served for the conveyance of the current from the 
power station to the moving car, and the other for com- 
pleting the return circuit. This line had a gauge of 
3ft. 3in., was 2500 yards in length, and was worked by 
two dynamo machines, developing an aggregate current 
of 9000 watts, equal to 12 horse-power. It had now been 
in constant operation since May 16, 1881, and had never 
failed in accomplishing its daily traffic. A line half a 
kilometre in length, but of 4ft. &4in. gauge, was esta- 
blished by the lecturer at Paris in counexion with the 
Electric Exhibition of 1881. In this case, two suspended 
conductors in the form of hollow tubes with a longitudinal 
slit were adopted, the contact being made by metallic 
bolts drawn through these slit tubes, and connected with 
the dynamo machine on the moving car by copper ropes 
passing through the roof. On this line 95,000 passengers 
were conveyed within the short period of seven weeks. 

An electric tramway, six miles in length, had just been 
ee ae connecting Portrush with Bush Mills, in the 
north of Ireland, in the installation of which the lecturer 
was aided by Mr. Traill, as engineer of the company, by 
Mr, Alexander Siemens, and by Dr. E. Hopkinson, re- 
presenting his firm. In this instance the two rails, 3 ft. 
apart, were not insulated from the ground, but were 
joined electrically by means of copper staples and formed 
the return circuit, the current being conveyed to the car 
through a T iron placed upon short standards, and insu- 
lated by means of insulite caps. For the present the 
power was produced by a steam engine at Portrush, giving 
motion to a shunt-wound dynamo of 15,000 watts=20 
horse-power, but arrangements were in progress to utilise 
a waterfall of ample power near Bush Mills, by means of 
three turbines of 40 horse-power each, now in course of 
erection. The working speed of this line was restricted 
by the Board of Trade to ten miles an hour, which was 
readily obtained, although the gradients of the line were 
decidedly unfavourable, including an incline of two miles 
in length at a gradient of 1 in 38. It was intended to 
extend the line six miles beyond Bush Mills, in order to 
join it at Dervock station with the north of Ireland 
narrow gauge railway system. 

The electric system of propulsion was, in the lecturer’s 
opinion, sufficiently advanced to assure practical success 
under suitable circumstances—such as for surburban 
tramways, elevated lines, and above all lines through 
tunnels, such as the Metropolitan and District Railways. 
The advantages were that the weight of the engine, so 
destructive of power and of the plant itself in starting and 
stopping, would be saved, and that perfect immunity 
from products of combustion would be insured. The ex- 
perience at Lichterfelde, at Paris, and another electric line 
of 765 yards in length, and 2ft. 2in. gauge, worked in 
connexion with the Zaukerode Colliery since October, 1882, 
were extremely favourable to this mode of propulsion. The 
lecturer however did not advocate its prospective appli- 
cation in competition with the locomotive engine for 
main lines of railway. For tramways within populous 
districts, the insulated conductor involved a serious ditffi- 
culty. It would be more advantageous under these 
circumstances to resort to secondary batteries, forming 
a store of electrical energy carried under the seats of the 
car itself, and workingadynamo-machine connected with 
the moving wheels by means of belts and chains. 

The secondary battery was the only available means of 
propelling vessels by electrical power, and considering 
that these batteries might be made to serve the purpose 
of keel ballast, their weight, which was still considerable, 
would not be objectionable. The secondary battery was 
not an entirely new conception. The hydrogen. gas 
battery suggested by Sir Wm. Grove in 1841, and which 
was shown inoperation, realised in the most perfect manner 
the conception of storage, only that the power obtained 
from it was exceedingly slight. The lecturer, in working 
upon Sir William Grove’s conception, had twenty-five 
years ago constructed a battery of considerable power in 
substituting porous carbon for platinum, nupregnating 
the same with a precipitate of lead peroxidised by a 
charging current. At that time little practical import- 
ance attached however to the object, and even when 
Planté, in 1860, produced his secondary battery, com- 
| posed of lead plates peroxidised by a charging current, 
little more than scientific curiosity was excited. It was 
only since the dynamo machine had become an accom- 
plished fact that the importance of this mode of storing 
energy had becomeof practical importance, and great credit 
was due to Faure, toSellon, and to Volekmar for putting this 
| valuable addition to practical science into available forms. 

A question of great interest in connexion with the 
| secondary battery had reference to its permanence. A 
fear had been expressed by many that local action would 














that the active surfaces would become coated with sulphate 
of lead, preventing further action. It had, however, 
lately been proved in a paper read by Dr. Frankland be- 
fore the Royal Society, corroborated by simultaneous in- 
vestigations by Dr. Gladstone and Mr. Tribe, that the 
action of the secondary battery depended essentially upon 
the alternative composition and decomposition of sulphate 
of lead, which was therefore not an enemy, but the best 
friend to its continued action. 

In conclusion, the lecturer referred to electric nomen- 
clature, and to the means for measuring and _ record- 
ing the passage of electric energy. When he addressed 


the British Association at Southampton, he had 
ventured to suggest two electrical units additional 


to those established at the Electrical Congress in 
1881, viz., the Watt and the Joule, in order to 
complete the chain of units connecting electrical with 
mechanical energy and with the unit-quantity of heat. 
He was glad to find that this suggestion had met with 
favourable reception, especially that of the Watt, which 
was convenient for expressing in an intelligible manner 
the effective power of a dynamo machine, and for giving 
a precise idea of the number of lights or effective power to 
be realised by its current, as well as of the engine — 
necessary to drive it ; 746 watts represented 1 horse- 
power. 

Finally, the Watt-meter, an instrument recently deve- 
loped by his firm, was shown in operation. This con- 
sisted simply of a coil of thick conductor suspended by a 
torsion wire, and opposed laterally to a fixed coil of wire 
of high resistance. The current to be measured flowed 
through both coilsin parallel circuit, the one represent- 
ing its quantity expressible in amptres, and the other 
its potential expressible in volts. Their joint attractive 
action expressed therefore volt-amptres or watts, which 
were read off upon a scale of equal divisions. 

The lecture was illustrated by experiments, and by 
numerous diagrams and tables of results. Measuring 
instruments by Professors Ayrton and Perry, by Mr. 
Edison and by Mr. Boys, were also exhibited. 








FOREIGN AND COLONIAL NOTES. 

The Suez Canal.—It appears that 7,122,123 tons of 
shipping passed through the Suez Canal last year, as 
compared with 5,794,401 tons in 1881, and 4,344,520 tons 
in 1880. In these totals British shipping figured for 
5,795,584 tons, 4,792,118 tons, and 3,466,432 tons re- 
spectively. 

The Messageries Maritimes.—This company is at present 
building at La Ciotat a steamer 466 ft. in length, similar 
to the Sydney, the Gallazio, and the Yarra, which are 
also building at the same place. The company is about 
to construct two other steamers on the same model The 
cost of the three new steamers is estimated at 320,000/. 
The construction of three small steamers is further in 
contemplation for the company’s “‘ annexe” service ; these 
latter steamers will run to Antwerp, Havre, and 
Bordeaux. 


Belgian Coal Mining.—The extraction of coal in Bel- 
gium during the four years ending with 1882 inclusive 
is returned as follows: 1879, 15,447,000 tons; 1880, 
16,866,000 tons ; 1881, 16,873,000 tons; and 1882, 17,485,000 
tons. 


Canada and Germany.—The Dominion Government will 
subsidise a line of steamers which will run between Mon- 
treal and Bremen next summer, and between Halifax and 
Bremen in the winter. The Canadian Government is 
desirous of encouraging emigration from Germany to 
Canada, which will be promoted by establishing a direct 
line of steamers between German and Canadian ports. 


Coal in British America.—Mr. Thomas Cowan, late of 
Ottawa, who is connected with the Canadian Indian 
Department, lately visited the districts surrounding Cal- 
gary, McLeod, and the coal banks. He believes that 
coal can be mined in the Far West, shipped by barges to 
the Canadian Pacific Railway crossing of the Saskat- 
chewan, and that it can thence be forwarded by railway 
to Winnipeg, where it can compete with eastern coal and 
leave an ample margin of profit for those interested. 


Dredgers for the Panama Canal.—Three large dredgers 
are now being constructed for the Panama Canal Com- 
pany, and theagzrezate cost will be over 80,0007. One which 
has been completed, is 100 ft. long, 60 ft. wide, and 12 ft. 
deep, and when all the machinery is in place, it will con- 
tain 350 tons of iron. Each dredger will be provided with 
eight engines capable of developing 550 horse-power. The 
dredgers are of a new description, and work with a series 
of buckets onan endlesschain. There are eighteen of the 
buckets to each machine, which can dig and dispose of 
1620 cubic yards of dirt in an hour, or the combined capa- 
city per hour of the three dredgers is 4860 cubic yards. 
Thus in four months, working 12 hours per day, they 
would dig out 9,290,000 cubic feet, or a canal 80 ft. wide, 
12 ft. deep, and nearly 50 mileslong. After the dirt is 
scooped up in the buckets it is run up the long arm of the 
dredger 15 ft. or 20 ft. and dropped into a hopper several 
feet below. This hopper is made of iron, and weighs 54 
tons. From the hopper the dirt is forced by machinery 
into and through a huge pipe, 3 ft. in diameter and 150 ft. 
long, to its place of deposit. The pipe has a fall of 18 ft., 
and the easy passage of the dirt through it is effected by 
the introduction of a stream of water. The dredgerrests 
upon a “spud” or pin, upon which it can be revolved 
without stopping the dredging buckets, thus enabling the 
operators to dig from side to side at will. The machinery 
for the first dredger was manufactured in California, and 
as soon as the huil is launched it will be placed on board. 
The second dredger will be commenced as soon as the 
first is launched, and work on the third will be started 
as soon as the second is finished, 
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Mills (Belle- 
Sonds). 
Clark 
(Parker). 
Nordenfelt. 
Hart. 
Reddie 
(Needham). 
Clark (Bell). 
Vaughan 
(Trott and 
Hamilton). 
Boult (Van- 
dermersch). 


4951 
5077 


5080 
5278 


300 | 


1882 | 
5909 Boult 
| _ (Lebaeq). 
Pitt. 


6050 | Cowper and 


| _ Cowper. 
Fonnereau 
| & Fielding. 
Odling. 
Shiers and 
Wright. 
Thorn. 


325 


Serew Co.) 
Brandon 
(Morley 
Sewing 
Machine 


487 


} Co.) 
Pitt 
(Croker,” 

| Curtis, & 
Wheeler) 











Name. 


| 


No. Name. 


Il.—Sealed March 27. 


Name. 








Lake 
(Jennings). 
Barker. 
Gibbs. 
Couchman, 
Webster. 
Thompson 
(Monsanto, 
Odio, and 
Perozo). 
Claus. 
Mott. 
Mott. 
Machell. 
Boult 
(Fleury). 
Jackson and 
Sheekey. 
Miller. 
Wright and 


Wright. 


1882 | 

4673 | Stone, 

4687 | Thompson 
(Wright). 
4803 | Britain. 
4810 | Crompton & 


Kapp. 
4814 | Motherwell. 
4843 | Holmes. 
5030 | Bonneville 
waar & 
rladysz). 
Reddie 
(Masseron). 
5191 | Cranston 
| (Wood Mow- 
ing and 
Reaping 
Machine 


5124 


Co.) 
Edwards and 











Harries, _ 





| Duff. 
Weldon 
(Lunge). 
105 | Lewis. 
243 | Lake (Skene 
| and Kih- 
| maier). 
281 | Lake 
(American 
Automatic 
Organ Co.) 
358 | Lake (Hus- 
ton Ships’ 
| Berth Co.) 
372 | Hovenden. 
380 _ Lake (Feister 
| _ & Hunter). 
564 Lake 
gtiaaiataa 
621 | Pe Dea 
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FINAL SPECIFICATIONS FILED. 

1883, Nos. 4427, 4433, 4464, 4485, 4497, 4606, all of the 
year 1882. 

4438, 4447, 4448, 4450, 4454, 4455, 4458, 4459, 
4460, 4462, 4466, 4467, 4473, 4488, 4439, 
4490, 4494, 4500, 4512, 4513, 4536, all of the 
year 1882. 

4472, 4476, 4477, 4478, 4482, 4487, 4492, 4493, 
4495, 4502, 4505, 4509, 4511, 4516, 4520, 452s, 
4537, 4731, all of the year 1882. 

4498, 4499, 4503, 4504, 4507, 4508, 4515, 4523, 
4529, 4533, 4544, 4549, 4553, 4577, 4781, all 
of the year 1882. 

$296, 3481, 4336, 4385, 4449, 4514, 4519, 4525, 
4527, 4530, 4532, 4535, 4536, 4538, 4541, 4542, 
4545, 4548, 4550, 4562, 4567, 4568, 4570, 4576, 

4593, 4597, 4631, 4665, all of the year 1882 


Mar. 17, 
19, 












PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 






































No. Name. No. Name. No. Name, 
1880 1880 1880 | 
1054 | Chadwick & | 1087 | Hinks and 1110, Beckwith and 
Chadwick. Hooper. Lightfoot. 
1059 | Wilding. 1088 | Harvey. 1112 | Reynolds. 
1061 | Booth. 1092 | Wright. 1116 | Alexander 
1063 | Glaser 1093 | Rogers. (Holmes). 
(Schaffer). | 1095 | Morgan 1120 | Parry and 
1067 | Brougham (Morici). Cobley. 
(Serpollet, | 1096 | Hancock andj 1121 | Hamer. 
Freres, et Heath. 1123 | MeNiel. 
Cie). 1100 | Darling. 1125 | Mewburn 
1070 | Sparrow. 1102 | Hoyne (Putnam) 
1071 | Offord. (Hitcheock,| 1127 | Haddan 
1073 | Bond. Sigirirney, (Heimann). 
1074 | Wilson. and Rosa).{ 1134 | Chapman. 
1075 | Davies (Loeb | 1105 | Dawson, 1135 | Brydges 
and Schoen Myers, and (Gmelin). 
Feld). Smith. 1137 | Griffiths. 
1080 | Defries. 1106 | Abel (Becker)} 1139 | King. 
1084 | Beach, 1107 | Jensen 1140 | Hill. 
1035 | Coventry. (Astenius).] 1142 | Lake (Bom- 
1086 | Johnson 1109 Cook bone). 
| (Brullé and 1149 | Pitt. (Har- 
Leclere. met) 
II.—Through Non- Payment of the Seventh Year's Stamp 
Duty of 1001. 
No. Name. No Name. No. Name. 
1876 1876 1876 
1070 | Dummer, 1112 Bomfordand } 1150 | Holling- 
1076 Monck. King. worth and 
1086 Ring. 1115 Zuccato. | Holling- 
1090 Gisborne. 1125 | Foss. worth. 
1109 Boulton. 1138 Newton 1153 | Liston. 





(Malen). | 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 























DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 
No Name. No. Name. No. Name. 
1880 | 1880 0 
1218 | Scott. 1260 Lake 1287 Pieper 
1221 | West. (Hepworth). (Hellhof ). 
1269 | Hellyer. 1263 De Pass (La } 1306 Lake 
1236 Biidenbander| Société (Koeller). 
(Henkels). Gaston 1324 Croysdale. 
1319 | Williamson. Verdier 1397 | Abel (Krizik 
March, & et Cie.) and Piette). 
Bruce, 1855 Merryweathe:}] 1710 Mort and 
1545 Sugg. & Jakeman. Walker. 
1568 Barlow 1227. Bown and 1275 | Mackey. 
(Gondolo). Hughes. 1299 Wildman. 
1254 Lake 1285 Pieper 1478 Mann and 
(Hooven). (Gruson & Walker. 
Hellhof). 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/, HAS BEEN PAID AND REGISTERED. 




















No. Name. No. Name. No. Name. 
1876 1876 1876 | 
1194 , Lake 1233 | Unsworth. 1297 | Hooker and 
(Garnier). | 1281 | Barker. | Wright. 
| 1339 | Thomson. _ 


NOTICES OF Ai icarions FOR LEAVE TO FILE DISCLAIMERS | 


MEMORANDA OF ALTERATIONS. 
J. H. Johnson, London, ‘ Boiler and otherfurnaces.” E. J. Mallett, 
New York, 737 of 1882. J. H. Johnson has applied for leaveto file a 
disclaimer and memorandum of alteration of certain parts of the 


specification of the said Letters Patent; any person intending to | 


oom such application must leave particulars in writing of their 
objections with the Attorney-General’s Clerk of the Patents, at 
Room No. 549, in the Royal Courts of Justice, London, within 
twenty-one days from the date of the London Gazette in which 
this notice is published. 

J.H. Johnson, London, ‘‘ Boiler and otherfurnaces.” E. J. Mallett, 
New York, 2238 of 1882. J. H. Johnson has applied forleave to file 
adisclaimer and memorandum of alteration of certain parts of the 
specification of the said Letters Patent ; any person intending to 
oppose such application must leave particulars in writing of their 
objections with the Solicitor-General’s Clerk of the Patents at 
Room No. 549, in the Royal Courts of Justice, London, within 
twenty-one days from the date of the London Gazette in which 
this notice is published. 


ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING MARCH 24, 1883. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
— of price and postage, and addressed to Mr. H. READER 
ACK. 
773. Knitting Machines: J. Poole, Bradford. [61. 
Figs.)—The thread of yarn is alternately passed across the 


fabric first in one direction, then in the other, in such position 
that the thread is embodied in the fabric by the looping together 
of the warp threads, the looping being accomplished in the same 
manner asin an ordinary knitting machine. (February 17, 1882). 


2728. Washing Houses: M. Cockburn, Falkirk, 
N.B. [6d. 2 Figs.|—The partitions dividing the wash-house 
are formed of partly unperforated plates, and partly of wire 
netting or other open work. Relates further to the arrangement 
of the heating and cold water pipes and of the boiler. (June 10, 
1882). 

3372. Cocks or Valves: J. W. Restler, Nunhead, 
Surrey. (6d. 18 Figs.|—A partition divides the valves into 
two nearly similar parts, and has a valve seating both on its upper 
and lower sides. ‘Two valves fit on these seatings, and are main- 
tained at a proper distance apart by distance pieces formed by a 
collaron acommon stem. The underside of the upper valve has 
a thin-edged annular ring which overlaps the edge of the upper 
seat. The spindle is provided with a flange of a diameter greater 
than the internal diameter of the valve casing, and a washer of 
india-rubber covers the joint between the edge of the flange and 
the underside of the cover of the valve casing. Several modifica- 
tions are described and illustrated. (July 15, 1882). 

3400, Perambulators, &c.: J. Aylward, Birming- 
ham. (6d. 13 Figs.|—Relates to the construction of reversible 
perambulators and to the construction of the wheels. (July 18, 
1882). 

3410. Passenger Tickets: J. A. Francis, London. 
(6d. 21 Figs.}—Slits are cut lengthwise of the tickets of a suffi- 
cient length for the finger to be inserted therein, and at the same 
time allow of their being punched without interfering with such 
slits or openings. (July 18, 1882). 

3427. Rotary Steam Engine: J. Pinchbeck, Lon- 
don. (6d. 8 Figs.J|—The object is to obtain a steam-tight 
abutment valve of such a shape as to cause a comsiderable amount 
of surface always to be in contact with the piston at any portion 
of its revolution, and to employ the various angles, which the 
eccentric piston makes in revolving, as a means for opening or 
shutting the admission ports, and without the use of a separate 
valve. (July 19, 1882). 

3435. Gas Motor Engines: C.D. Abel, London. (C. 
Beissel, Ehrenfeld,Germany). (6d. 7 Figs.)—Fig. 1 is a sectional 
plan and Fig. 2 an end elevation partly in section of the cylinders 
and slide of the motor. The pump 2 draws in a charge of gas and 
air through the valve 3, and discharges the mixture through the 
pipe 10, valve 11, and passages 9 and 5 into the working cylinder 
1, while the piston is beginning its return stroke, the escape open- 
ing being still open, the products of the previous combustion 
| will be forced out and the combustible mixture will be compressed 

by the return stroke. The air drawn into 2a is forced through 
| the passage 39 into the air reservoir, and as soon as the opening 6 

is uncovered the compressed air will pass through the passage 7 

and force open the valve 8, and force out the products of combus- 
| tion through the opening 6. The passage 9 has an oblique direction 
































towards the igniting port 18, and between it and the passage 10 is 
| achamber 22 formed of two perforated wire gauze plates, the 
space between which is filled with metal bullets. The slide 12 
merely serves to effect the ignition of the charge, and is provided 
with a recess partially divided by a partition into a large upper 
compartment 13 anda small lower compartment. When the slide 
is in the position shown in Fig. 1, the compartment 13 is opposite 
an opening in the slide casing and becomes filled with atmo- 
spheric air, and the lower compartment becomes charged with gas, 
| and a gas flame 16 ignites the gasin the lower compartment where 


it comes in contact with the air in 13, and the slide is continuously 

and separately fed with gas and air whilst travelling towards the 
| igniting port 18. A communication is always maintained between 
| the port 18 and the cavity 17 (by means of the passages 19) or the 
compartment 13. Fig. 3 shows a modification of the igniting 
| slide in which there are two igniting cavities with their corre- 
sponding flames 20 and 21, and air and gas supplies, the slide only 
| working at half the speed. (July 19, 1882). 
| 3474. Couplings for Shafts: H. Smith and C. Har- 
| rison, London. ([td. 8 Figs.|—The sleeve to receive the two 
| ends of the shaft is made in three parts, one constituting the 
lower half, while the other half of the sleeve is divided transversely 
| 
j 






in the centre to form two upper parts which are used rough, two 
lower halves being bored at the same time to fit the shaft. The 
caps are provided with bosses and projecting tongues. (July 21, 

1882). 
| 3527. Coupling Clutches: E. J. Sterling, Brooklyn, 

U.S.A, (td. 8 Figs.J—A helix made preferably of square steel 
| rod wound up in a screw form, with an interior diameter corre- 
sponding to exterior diameter of the shaft, connects the two shafts 
| together by means of bolts, or preferably by latch projections. 
(July 25, 1882). 


3540. Thermo-Dynamic Engines: J, Hargreaves, 
Widnes, Lance. [6d. 11 Figs.|—The compressed air is satu- 
rated by passing through water warmed by the rejected heat, the 
air passing in contact with a large surface of water. The air and 
vapour is then superheated in a regenerator, and may be further 
heated by combustion, being for this purpose mixed with some 
volatile hydro-carbon, and is used for motive power purposes. 
(July 26, 1882). 

3555. Watchmen’s Tell-Tales: C.R. F. Schloesser, 
Manchester. (Kreutz and Bauer, Vienna), (6d. 10 Figs.|— 





The times at which a watchman visits a place are indicated on a 
strip of paper, the mark being produced by a type projecting on 
a key in connexion with a self-acting colour box. (July 27, 1882). | 


3593. Apparatus to be Used in the Treatment of | 
Grain and Flour: A. W.L. Reddie, London. (i/. F. 

St, Requier, Paris). (6d, 6 Figs.|—Consists mainly of a skeleton 
cylinder of iron mounted horizontally upon hollow trunnions, and | 
covered with wire gauze or silk, the hollow trunnions serving re- | 
spectively as the feed and discharge. (July 28, 1882). 


3598.* Grabs for Dredging, &c.: J. T. Jones and | 
J. H. Wild, Leeds. [2d.|—A shrouding covers in and encloses | 
the cage formed by the teeth or tines of the grab as it leaves the 
ground. The shrouding consists of two portions or buckets hav- 


ing their peripheries curved concentrically with the tines they | 
(July 29, 1882). 


Buttons and Fasteners for the Same: C, 


enclose. 
3603, 











Daggett, London. (6d. 20 Figs.)—The button rotates and 
oscillates on a cylindrical shank headed at the top and having a 
hole passing horizontally through it at the bottom. The fastener 
consists of a plate having a central hole and stamped with a hori- 
zontal channel to receive a pin. Ina modification the pin and 
channel are dispensed with. (July 29, 1882). 


3619. Apparatus for Facilitating Electric Light- 
ing: J. Verity, London. (6d. 11 Migs.|—The object of this 
invention is to provide a joint so that the electrolier may be 
capable of swinging or turning. Referring to the illustration, 
which is a vertical section, the exterior part a may be formed of 
three pieces, as shown, the part a2 forming a bearing for the part 
c2 of the piece ¢, which carries the main stem, the part a screwing 
on to a projection from the ceiling carrying the leads, and the 
part al connecting the two parts a a®. The lead 7? is in electrical 
connexion with the metallic covering i of the insulating block J, 








and by means of the springs A? and the ring, which is secured to 
the insulating block e, with the conductor h'. The lead /# is in 
electrical connexion through the piece f2 with the metallic lining 
J) of the block f and by means of the spring g? and block g with the 
conductor y!. In a modification both the covering i and the lining 
J are on the outer surface of the block f, one above the other, or 
two helical springs g?, one outside the other, may bear respectively 
against a flat ring and a disc on the lower surface of the block f. 
If only one wire is required the connexion may be made by a 
helical spring arranged between two discs attached to the con- 


ductors. (July 31, 1582). 
3621. bag - Small Pieces of Amber intoa Large 
Block: W. organ-Brown, London. (£8. Borowsky, 


Stargard, Germany). (6d. 5 Figs.|—The pieces are placed in a 
box covered with putty, and gradually raised to a temperature 
of 500 deg. Cent. and compressed, the air being expelled, and the 
temperature is then gradually diminished. The construction of 
the perfectly tight mould is also claimed. (July 31, 1882). 


3635. Machinery for Use in the Manufacture of 
Flour or Meal: H. H. Lake, London. (if. Lt. Schmidt, 
Berlin). (6d. 9 Figs.}—Relates to means for fastening or apply- 


ing the bolting or screening cloth to the cylinder or drum of a 
flour-dressing machine and to the combination with such machine 
of an elevator mounted at the same height and on the same axis 
as the bolting cylinder. (July 31, 1882). 


3652. Driving Belt Fasteners : W. H. Chase, London 
(6d. 6 Figs.]—The fasteners are made of slightly flattened round 
wire, or round wire or square wire. (August 1, 1882). 


3661. Apparatus for Use in Telephonic Circuits: 
J. W. Fletcher, Stockport. {[6d. 7 Figs.|—The primary 
and induction coils are phaced at a distance from each other on an 
iron core in such manner that the currents in the line wire only 
act on the receiving instrument through the currents induced by 
means of the core and not by direct induction. A switch peg 
consists of two metallic portions separated by an insulating sub- 
stance. (August 2, 1882). 


3664. ~ 2 for Tarpaulins, &c.: T. Marl- 
borough and J. Cunningham, Sunderland. [éd. 
5 Figs.|—The tarpaulin having been laid over the hatch is 
secured by binding bars which are held in place by a number of 
bolts passing loosely through cleats, serving as fulcrums for 
tapered keys by which the ‘bolts are drawn up to the binding 
bars. This invention will be fully illustrated and described on 
another page. (August 2, 1882).} 


3666. Wires for Electrical Purposes: P. R. de F. 
D’Humy, London. {éd. 3 Figs.|—The wire (which may be 
grooved) is passed through a bath consisting of india-rubber 
40 parts, powdered glass, carbon, and solid paratfine each 15 parts, 
silver sand 10 parts and naphtha 5 parts, and is then encased in 
strips, filaments, or very fine rods of wood, glass, or other suitable 
material which have previously been passed through a bath of 
soluble glass, during which process a slight twist may be given to 
the wire. The wire is then heated and passed through a trough 
containing powdered glass, talc, or asbestos between two rolls 
which compress the covering material and subdivide it into the 
form of beads. According to another method a grooved twisted 
wire is first passed through a bath consisting of pulp of paper, 
wood, felt, cotton, or similar fibrous material 50 parts, dissolved 
india-rubber 40 parts, and powdered glass 10 parts, orjthe wire may 
be ‘‘ spun” round with glass, or be covered with filaments of spun 
glass which have been passed through a solution of camphor, 
resin, turpentine, or a suitable oil. Several other modifications, 
essentially similar to the above, are described. (August 2, 1882). 


3678.* Apparatus for Softening and Clarifying 
Water: L. A. Groth, London. (F. Pichler and C. Sedlacek, 
Vienna). [2d.j]—A vessel of suitable form is so divided by walls 
(or by cylinders placed one inside the other) into several spaces of 
increasingly larger section, that the movement of the water 
through them is retarded and the deposit of the precipitate effected, 
(August 2, 1882). 

3680.* Finger Rings, &c.: R. J. La Grange, Phila- 
delphia, U.S.A. (2d.)—Relates to aring whose bow is adapted 
to be expanded and contracted for adjusting the size of the ring, 
and to means fer locking the operating mechanism of the ex- 
pansible and contractile bow by the head of the ring. (August 2, 
1882). 


3683. Locking Mechanism for Safes, Vaults, &c.: 
W. R. Lake, London. (H. F. Newbury, Brooklyn, U.S.A.) 
[ls. 6d. 61 Figs.}--The final specification contains nineteen pages 
of description, and relates to the construction and mounting of 
the lock mechanism. (August 2, 1882). 


3691. Channels or Courses for Electric Wires, &c.; 
G. M. Edwards, London. (6d. 4 Figs.)—Corrugated 
metallic sheets, each corrugation being in the form of a dovetail, 
when rivetted or fastened together at the ends parallel to the 
corrugations, are curved round a movable core, preferably con- 
structed in sections, so as to form an elliptical tube which can be 
lengthened to any extent by the insertion of the corrugated end 
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of one tube within the corrugations of another formed to receive 
it. These corrugated sheets are caused to fit the core by means 
of bands of hoop iron, and are placed in the excavation which is 
then filled up with cement, which, when it sets, fills the outer 
corrugations and firmly beds the tube. These subways can be 
made of any section, and may suddenly stop, the ends being 
filled up with cement, and the conductors carried over or through 


any obstruction in separate pipes. The insulators to support the 
wires are formed with a dovetailed base to fit in the inner corru- 
gations of the tube. Upright wooden posts may be placed in the 
interior of the subway, so as to enable the wires to be strained, 
and to sustain slabs for supporting the eonductors. In the illus- 
tration, A is the corrugated metal sheet, C the cement, D movable 
boarding at the bottom of the subway, and I a cover to a man- 
hole or entrance G. (August 2, 1882.) 


3693. Apparatus for Evaporating Liquids, &c.: 
H. Gardner, London. (fF. B. Nichols and C. Thomson, 
Halifax, N.S.,Canada). (6d. 7 Figs.]—The object is to expose 
a large surface of slowly moving liquid for the purposes of absorb- 
ing gases or vapours in operations usually performed by the 
Woulfe bottle system, and rive rersd. (August 3, 1882). 


3694. Wagon for Raising, Carrying, and De- 
— Heavy Weights : E. Hollingwo: Dobcross, 

orks. (8d. 15 Figs,|—The wagon consists of a platform 
mounted upon wheels and carrying a turntable, the front wheel 
being mounted upon a swivelling disc. The table is raised or 
lowered by means of a lever handle and a link, the table being 
supported by three such links. (August 3, 1882). 

3696. Preventing Noise in Window Frames: W. 
Ney, London. (2d. 4 Fivs.)—An india-rubber wheel inter- 
venes between the sash and the frame, and is capable of revolving 
ina frame attached to the window frame. (August 3, 1882). 

3699, Bells for Bicycles, &c.: J. Harrison, Birming- 

. (6d. 9 Fiys.J—The clapper of the bells is held in a 
rigid position by means of a lever or thumbscrew. (August 3, 1882). 


3705.* Electric Lamp: J. L. Somoff, London. [4¢.)— 
The upper carbon, connected to the lower carbon sliding freely in 
a vertical tube by means of a metal band or wire, is secured to an 
iron holder of square section, and drops by its own weight (when 
no current is passing) into contact with the lower carbon. A 
horizontal lever, the fulcrum of which is placed near the carbon- 
holder, has one arm about three times the length of the other, 
which is slightly the heavier. A (J-shaped electro-magnet is sup- 
ported in the framing of the lamp parallel to the periphery of a 
segmental soft iron armature secured to the longer arm of the 
lever and curved to thearc of itsoscillation. An |-shaped electro- 
magnet is pivotted to the shorter arm of the lever and is normally 
parallel to it, and hasits much shorter and lighter part in contact 
with the carbon-holder. The current passes from the + terminal 
through the coil ofthe | magnet, and branches off through the 
coil of the U magnet and again joins the branch of the | magnet and 
passesto the upper carbon, and across the arc to the negative 
terminal. The | magnet describes part of a circle with each move- 
ment of the lever, and by reason of the contact between the carbon- 
holder and magnet enables aconstant pressure to be maintained 
between them. A high resistance shunt solenoid is supported by 
a metal bracket projecting downwards, which is secured to and in 
a position at right angles tothe fulcrum of the lever, and when 
the length of the arc increases draws in its core and transmits 
motion to a copper wheel sliding between the poles of the 
U magnet, and thus increases the distance between the poles and 
lessens its action on the armature. When the lever is horizontal 
and the lengthof the arc is too great, the core of the solenoid 
acts on a train of wheels, and transmits motion to a rack or friction 
wheel, and pushes down the carbon-holder. The lamp may be 
provided with two sets of carbons, and the solenoid acts (at the 
required time) on a spring inserted in a groove in the carbon- 
holder, and transfers the current to the other set which, when in 
action, act by a projecting finger, soas to force the «pring back in 
place. In the absence of drawings it is somewhat difficult to 
understand the inventor's exact meaning. (August 4, 1882). 


3709.* Screw or Oblique Bladed Propellers: W. G. 
Wrench, Glasgow. (2d.)—The blades are made with a 
diminishing pitch from the entering to the rear edge, the corre- 
sponding part of the back being made uniform er nearly so. 
(August 4, 1882). 

3712, Construction and Arrangement of the Cores, 
&c., of Electro-Magnets: S. C, C. Currie, London. [6d. 
2 Fias.|—Referring to the illustration, which is a vertical section, 
the inner cylindrical soft iron core a is surrounded at any suit- 
able distance outside it by a cylinder b of such thickness that the 
magnetic influence of the two shall be equal, and both cylinders 


So 
BLL, 





rest upon a circular soft ircn platec. Thespace between the two | 
cylinders is wound with one or more coils of insulated wire d, and | 
a disc of brass e keeps the coils in place. A soft iron rod f encased | 
in brass, slides within the core a and is screwed or otherwise | 
secured to a circular soft iron platei. A thin iron ring » having 


a plain or serrated edge is attached round the plate ¢ and is of 
he diameter that it will just slip ‘over the cylinderb. (August 
’ 


=e 


3715. Preparing and Dressing Waste Silk: S. C. 
Lister, Manninghams, Yorks. [éd. 2 Figs.|—The “licker 
in” is covered with pins set in brass, say about forty to the square 
inch and set at a slight angle. (August 4, 1882). 


3727. Type Writers: A. H. Boulton and C. Dickie, 
London. (4. P. Hansen, Hamburg, Germany). [6d. 4 Figs.) 
—A pivotted type bar carries at regular or irregular intervals, the 
requisite signs or characters. A rack and pawl spacing mecha- 
nism is used, the pawl acting upon the rack only during the 
descent of the printing bar and ceasing to act before the bar 
comes in contact with the surface to be printed, the pawls 
engaging in the next tooth of the rack as the printing bar rises. 
(August 5, 1882). 

3728. Railway Carriages, &c.: U. Scott, London. 
(6d. 11 Figs.]—Two small rollers are pressed by a spring against 
the rabbet of the door and so prevent the window rattling ; an 
india-rubber buffer let into the frame prevents the noise caused 
by the door being slammed, Methods of attaching felt or rubber 
to the wearing faces of brake blocks, rubber tyres to wheels, and 
an alarm apparatus to call attention, are also illustrated and de- 
scribed. (August 5, 1882). 

3729." “Washstands: A, J. Boult, London. (NV. 0. 
Bond, Fairfax, Vir., U.S.A.) [2d.]—The wash bow] is suspended 
so that it may drop down with the stand to empty the contents of 
ma or be raised into a horizontal position for use. (August 5, 

3730, Apparatus for Regulating the Speed of Bi- 
cycles onl Grtapeies: J. G. Horsey and T. Bell, Lon- 
don. (6d. 7 F'igs.|—A series of toothed wheels capable of being 
put in gear by a camare arranged in a box fitting around the axle 
between the forks. (August 5, 1882). 


3733. Propellers for Vessels: G. C. Parini, Con- 
siglio di Rumo, Lombardy. [td. 5 Figs.|—The propeller 
A works to and fro inthe cylinders B, the outer ends of which are 
open to the sea and are placed one above the other, or side by 
side with the rudder-post between or at an angle pointing 
towards the centre line of the vessel. The connecting rod D is 
hollow and a second rod C passes through it and is attached toa 
second head made in two halves hinged to a crosshead on the 





rod. To stop the ship the piston A is stopped at its outermost 
limit, as shown at the right of the figure, and the motion trans- 
mitted to the rod C. Holes are arranged in the cylinder cover 
to allow of the passage of the air which by a suitable arrangement 
may be used for ventilating purposes. Or the propeller with 
hinged vanes may work in guides, the blades being caused to 
open or expand in either direction according to the length of the 
connecting rod. The drawings attached to the specification con- 
tain no letters of reference, several being used in the description. 
(August 5, 1882). 

3735. Apparatus for Reducing Minerals and Me- 
tallic Ores: R. J. Cunnack, Helston, Cornwall. 
6d. 7 Figs.|—Consists essentially of two horizontal rubbers of 
similar dimensions, the upper one of which moves upon the lower. 
Apertures are made in and around the centre of the upper rubber, 
through which a small stream of water carries in the stuff to be 
treated. (August 5, 1882). 

3738. Holder for Chalk for the Use of Tailors, &c. : 
C.E. Bryant, London. [éd. 14 Figs.)—Consists essentially 
of a clip, an outer case, and a sheath to enclose the clip and its 
contents. (August 5, 1882). 

3739. Rotary Engines: J. G. Jones, London, [éd. 
2 Figs.}—Tne cylinder a is divided into two portions by a central 
transverse partition, and cylindrical blocks 6 coupled together 
and working in these portions have their axes eccentric to the 
cylinder a, their periphery bearing against the bottom of the 
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cylinder and forming a steam-tight division between the ports cc. 
Atongue d is fitted in a slot in each block b, the tongues being 
opposite one another and kept in contact with the periphery by 
springs dl. The steam spaces between the sides near the peri- 
pheries of the blocks } are enclosed steam-tight by rings set up 
the cylinder cover. The steam valve g? is worked by an eccentric 
onthe axis. The engine is reversed by means of the two pistons 
il working in the chest 7, the space i2 communicating with the 
steam chest by the port h'. (August 5, 1882). 

3740. Chemical Product for Bleaching : J. C. Mew- 
burn, London. (J. Vercruysse-Degraeve, Bruges, Belgium). 
[4d.]}—Composed of a mixture of equal parts of hypochlorites of 
soda, potass, and mangnesia put in solution with one-thousandth 
of potassic permanganate. (August 5, 1882). 

3742. Tricycles: I. T. Townsend, Coventry. | [6d. 
21 Figs.]—The object is to apply the same power to both driving 
wheels of a double tricycle however great the difference in the 
strength of the riders may be, a double driving gear being fitted 
to one of the wheels. (August 5, 1882). 

3745. Apparatus for Regulating the Flow of Gases 
and Liquids: R. Macintyre, London. (6d. 8 Fiys.|— 
Consists of two parts, viz., a valve through which the steam, gas, 
water, or other liquids pass and another valve or cylinder so 
arranged and connected with the first that the combination will 
shut off the flow after a given time. (August 5, 1882). 





3747. Springs for Spring Mattresses, &c.: G 
Slack, Manchester. [id. 11 F'iys.|—The springs are dn 
by first bending one end of the wire into a loop and making a 
segmental form at a distance from the end, then formiug one or 
more coils, a second segmental form and a loop for the other end 
(August 5,182). F 


3748,*_ Mules for Spinning Woollen Fibres, &c.; 
J. E. Heppenstall, Milnsbridge. Yorks. (ads 
parallel scroll is substituted for the ordinary tapering one, the 
delivery rollers being driven so that they do not stop delivering 
the thread until the carriage reaches the end of its traverse 
(August 5, 1882). : 

3749. Fabric for Wall Hangings, &c.: A.M. Cla: 
London, (A. Hutchinson, Paria? Tr ea Jlastic thn nt 
consisting of caoutchouc, oxygenated linseed oil, and cork, cocoa 
fibre, oak, sienna, ochres or metallic Gxides reduced to a powder 
with waste filament of wool, cotton, hemp, or jute, is rolled out in 
a thin layer upon a backing. (August 5, 1882). 

3750. Apparatus for the Manufacture of Dental 
Plates, &c.: J. H. Gartrell, Penzance. (6d. 6 Fiys.)— 
Relates to the moulding under pressure of celluloid india-rubber cr 
the like. (August 5, 1882). 


3753. Combined Holder and Switch for Incan. 
descent Electric Lamps: C. E. Sibley, London. (éi. 
4 Figs.J—An insulating disc ais provided with an extension } 
screwing into the ordinary gas fitting, two binding screws adapted 
to receive the circuit wires and two apertures d to receive the 
ends of the wires leading from the lamp, and fits intoan insulating 


sleeve ¢ having a milled portion el. An insulating plug f is 
secured to the sleeve e by pins g, which also serve for securing 
the metal socket h, and has two apertures k which serve for the 
passage of the wires from the lamp. A groove / is formed in the 
lower face of the plug f, and when the plug is rotated the wires 
from the lamp lie in the groove and come in contact with the 
binding screws. (August 5, 1882), 

3755. Electrical Meters: T. J. Handford, London. 
(T, A. Edison, Menlo Park, N.J., U.S.A.) (6d. 4 Figs,)—The 
illustration is a diagrammatic view of a meter located directly in 
the circuit, A suspended beam B carries armatures x y acted upon 
ae by the electro-magnets C and D, and is connected at ita 
end with reciprocating dash-pot plungers E and F, working in the 
cylinders, which are either closed at one or both ends. The 
circuit controller consists of a (J shaped piece on the end of the 
arm b of the controlling bar G, which carries a tube f partly filled 
with mercury, for throwing the controller to the limits of its 
movements ; é, c, and d are mercury cups, g an armature working 
between the electro-magnets K and I, and H the counting 
mechanism. When the parts are as illustrated, the current passes 











from 1 (on the right of C, D), through C, 3, ¢, G, d, K, and 5 to1 (on 
the left of C, D),a small portion of the current also passes through 
D, but its energy will be:small compared with C, which will con- 
sequently draw down B until G is thrown over the centre, when 
contact will be made at e and broken at d, and the current will 
pass from 1, through 4, Ie G, c, 3 and D to 1 (a small portion also 
passing through C), and I will attract g, and move the registering 
apparatus, and the beam will be again tipped but in the opposite 
direction. This arrangement may be used ina shunt circuit, as 
indicated by the dotted line. In a modification a conductor from 
the main lead branches into two parts, passing respectively through 
the coils of the magnets C and I to the cup d, and through the 
coils of the magnets D and K to the cup e, and the cup ¢ is con- 
nected by a wire directly to the other side of a resistance in the 
lead. In another arrangement a small dynamo is connected by 
means of a crank, connecting rod and guided crosshead and rod, 
with a reciprocating dash-pot plunger, the rod being connected 
directly with the recording apparatus. (August 5, 1882.) 


3756. et gpm or Magneto-Electric Machines: T. J. 
Hané@dford, London. (7. A. Edison, Menlo Park, N.J., U.S.A.). 
6d. 3 Figs.)}—Relates to means for deriving from a continuous 
current machine two independent circuits in which there shall be 
different E.M.F., such circuits being capable of independent 
regulation. Referring to the illustrations, a pair of commutator 
brushes Eare arranged to bear on eachside of the main commutator 
brush D!, and are capable of adjustment towards or away from the 
brush, each independently or together with its fellow, as shown, 
being supported in the arm d. These two brushes are electrically 
connected together, and one lead 5 of the auxiliary circuit is lead 
from them, the return lead being connected to the main brush 
Dl, In the illustration this circuit only includes the coils of the 
electro-magnets C. The main circuit passes fromthe brush D 
through leads 1 and 2 to the brush D!, The action of the regu- 
lating apparatus is as follows: If the main current is too great, 
the current passing through the parallel are circuit 9, 10 will 
cause the magnet to attract its armature against the resistance 
of the spring u and make contact at 0, andacurrent will then pass 
through the circuit 7, 8 passing through the magnet D2, lever n, 
finger t, circuit-breaking wheel g (driven direct), and finger 8 ; the 
lever m will thus be alternately attracted by the magnet D2, and 
pulled back by the spring and through the pawl k, and the ratchet 
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wheel and gearing, as shown, will cause the brushes d to approach 
the brush D!, and thus diminish the current through the coils of the 
electro-magnet C. The brushes are turned in the reverse direc- 








tion if the current diminishes by means of the pawl i, and a second 
ratchet wheel on the same shaft as the first. (August 5, 1882). 


3757. Light Emitting’ Conductors for Electric 
Lighting Purposes, &c.: R. Werdermann, London. 
(6d. 1 #'y.J—Crystallised or graphitoidal silicium is used in lieu 
of the ordinary carbon of an are or incandescent lamp. The 
chemically obtained silicium is melted in a platinum crucible 
under a cover of caustic lime or with zinc which is afterwards 
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volatilised and the silicium cast in moulds. Orthe silicium is pre- 
ferably melted in the apparatus illustrated. The silicium is placed 
ina mould Q of non-conducting material, closed at the bottom by 
a metal plug b attached to the lower plate of a press, and connected 
with one pole of agenerator. The top of the mould is closed by a 
piston ¢ attached to the upper plate of the press, and connected to 
the other pole of the generator. The silicium is heated toa red 
or white heat by the passage of the current, and is at the same 
time compressed. The pencils formed are used for lighting 
purposes, (August 5, 1882). 

3760. Turbines: J.McConnell, Ballymena, Antrim. 
{6d. 3 Figs.)—Fig. 1 is a vertical section, and Fig. 2a plan with 
the upper casing removed, of the turbine in which the water used 
for driving is caused to flow from the outside towards the centre. 
The blades A! of the turbine A are increased in breadth at A? as 
they approach the centre, and each alternate blade A! is cut 
short cheat mid-length. A chute casing B surrounds the turbine 
wheel, and has a number of stationary guides B' equal in num- 
ber (preferably) to the blades A', and set at such an angle to the 
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{6d. 11 Figs.J}—A boss or concentric projection which is grooved 
or undercut is formed on the head of the bobbin; the thread is 
fastened by two nicks in the head, so as to display a portion of the 
thread. (August 8, 1882). 


3766.* Mounting and Training Light Ordnance, 
&c.: A. C. Kirk, Glasgow. (2d.)—A main carrying frame 
or gib is fitted soas to be turnable on a main central standard fixed 
within a protective casing. The arm of the frame is formed with 
a centre bearing for the carrying frame, the main frame being 
actuated by wormwheel gearing. (August 8, 1882). 

3768. Lamps: H. Cullabine, Sheffield, (6d. 2 Figs.|— 
A lens is attached by means of coaguline to the outer surface of 
each of the side panes of glass and further secured by small bolts. 














A concave reflector is fixed inside the lamp and opposite each 
lens. In a modified arrangement illustrated in the accompanying 
figure, a lens C is attached to each projecting arm G of an up- 
right E, and a reflector D may be fixed or slide on each arm on 
the opposite side of the burner. (August 8, 1882). ; 


3769. Sewing Machines: H. Gardner, London. 
(R. M. Wanzer, Hamilton, Canada). (6d. 20 Figs.|—Relates to 
the shuttle motion, the four-feed motion, the spooling bobbins, 
the throat plate and mechanism for throwing the handwheel in 
and out of gear. (August 8, 1882). 


3770. Preparation of Lead for the Cells of Secondary 
Batteries: L. Epstein, London. (4d.)—Permanganate of 
potash is added to molten lead, and the mass constantly and 
energetically stirred until the whole has solidified in a crumb-like 
state. The operation may be conducted in a vessel containing a 
mechanical agitator. The preparation is compressed, in a mould 
by hydraulic pressure, into plates which are used in the batteries. 
(August 8, 1882). 


3771. Mining Machines: W. R, Lake, London. (G4. 
D. Whitcomb, Chicago, U.S.A.) (8d. 22 Figs.J—Relates to 
machines which are operated by admitting steam or compressed 
air at the rear end, and exhausting it at the forward end of a 
piston cylinder and vice versd alternately. An air cushion of ad- 
justable pressure is interposed between the piston and thecylinder 
head. The exhaust ports are arranged between the admission 
ports and the ends of the cylinder, and both the inlet and exhaust 
ports are regulated. (August 8, 1882). 


3772. Thrashing Machines: W. R. Lake, London. 
(J. Schleyder, Vienna). [8d. 13 Figs.|—Two pulleys are keyed 
to the same shaft, the smaller being driven by a belt from the 
portable engine and the darge one driving a belt running over the 
pulley of the thrashing drum. (August 8, 1882). 


3773. Sulphites and Bisulphites for Bleaching 
Purposes: J. Imray, London, (F. C. Kudelski, La 
Vendée, France). (6d. 4 Figs).—Acurrent of sulphurous acid is 
passed through milk or carbonate of lime contained in a vessel 
provided with an agitator, and when the solution is sufficiently 
concentrated the sulphate of sodium, potassium, magnesium, or 
ammonium is added, and when the solution is sufficiently sul- 
= the current is stopped, the vessel emptied, and the clear 
iquor drawn off. (August 8, 1882). 


3774. Repeating Firearms: J. Imray, London, (F. 
Manniicher, Vienna). (6d. 5 Figs.|—Relates to the construction 
and arrangement of the stock of a rifle so as to constitute a 
magazine containing a number of cartridges provided with appa- 
ratus or appliances for successively advancing them and raising 
them in turn to a position where they can be introduced into the 
breech of the barrel. (August 8, 1882). 


3775. Manufacture of Bricks, Tiles, or Slabs: J. C. 
Bloomfield, Blen-y-lung, and J. icGurn, Bally- 
Magharan, Fermanagh. (2d.)—Two parts of sand are 
mixed with one part of chalk, enough water being added to make 
the mixture cohere. The mixture is moulded to shape and 
baked at almost a red heat without preliminary drying, and while 
still hot is put into boiling coal tar. (August 8, 1882). 


3776. Apparatus for the Manufacture of Coke, 
&e.: J. ood, Flockton, Yorks. (6d. 9 Figs.|—The 
retorts of Q form are enclosed within brickwork having flues 
therein. The retorts are made up of parts. (August 8, 1882). 


3777.* Gun Carriages: P. Jensen, London, (M. M. 
A. Bussiere, Paris). 
tion is based are as follows: The action of the recoil causes the 

iece or ordnance to descend or lower down, in which position it 
is loaded and pointed under cover ; it is protected by a parapet of 
horseshoe shape having two recesses for loading. (August 8, 
1882). 








| vessel and the clothes are squeezed and at the same time agitated | 


radial position as to cause the water to strike the blades A' at right | 
angles, the outer ends of A! being curved back to receive the full 
pressure. The register gates or guide blades C, which are of the full 
depth of the casing B, are pivotted atc, and are simultaneously 
opexed and closed by means of a hand lever D fitted to the boss E 
on the shaft. The outer ends c! of C are connected to studs on the 
boss E by connecting links G. If the turbine is placed at or near | 
the top of the fall of water, the flume through which the water | 
is discharged may be fitted with a valve, so that it may be | 
pone with water before fully opening the gates C. (August 7, 
882). 
| 


3763. Telephones: J. J. Barrier and F. T. de Laver- | 
nede, Paris. i 


3778. Washing Machine : C. C. Greenway, Grafton, 
New South Wales. [6d. 3 Figs.|—An open work cage or 
basket containing the clothes is worked up and down in a suitable 


in the liquid between a stationary grating fitted within the cage 
and the bottom of the cage. (August 8, 1882). 


3781.* Velocipedes: C. Crozat, Paris, (2d.]—The seat 


of the velocipede is placed under the axis of rotation of the driv- 


ing wheels. (August 9, 1882). 

3782. Bicycles: J. Beale, Blackheath, Kent. (67. 
5 Figs.|—A combination of levers and rods is applied to the 
treadles described in Specification 332 of 1878. (August 9, 1882). 

3785. Regulating Apparatus for Steam Engines: 
H. Davey, Headingly, Yorks. (6d. 1 /’i7.)|—Consists of a 
valve held open by a trigger subject to the releasing action of 


(2d.]—The principles on which this inven- | 
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which the products of combustion heat water and generate steam, 
the mixture of the products of combustion with the steam gener- 
ated constituting the elastic fluid under pressure. (August 9, 
1882). 

3788. Sewing Machines for Button-Hole and Over- 
head Stitching: J. Imray, London. (Grimme, Natalis, 
and Co., Brunswick). (6d. 5 Figs.J|—A needle bar receives only 
lateral to-and-fro motion within a needle slide, which receives 
only a vertical motion. A yoke receives lateral motion from suit- 
able mechanism, and imparts it to the needle bar, while, at the 
same time, it acts as a guide to the vertical motion. (August 9, 
1882). 

3792. Producing Distillates from Kimmeridge 
Shale: E. K. Mitting, Rye, Sussex. (4d.]—Superheated 
steam is introduced into the retort when its temperature is from 
210 deg. Cent. to 250 deg. Cent. The carbonaceous residue is 
cooled in closed chambers distinct from or forming part of the 
distilling retort. A large surfaced condenser is used in combina- 
tion with a vacuum “drag” to produce the least proportion of 
permanent gas in the first portion of the distillate. (August 9, 
1882). 

3794. Lids of Fuel Economisers, &c.: E. Green. 
Wakefield. [4d. 3 Figs.]—The lids are provided with angled 
edges fitting correspondingly shaped apertures in the top casing 
offuel economisers, the lids being put in position from the inside 
by means and appliances described. (August 9, 1882). 


3797.* Locks and Latches: J. Walker and H. B. 
Worsey, Birmingham. (2d.)—Relates to the construction 
and arrangement of the parts, the use of springs being dispensed 
with. (August 9, 1882). 

3799. Steam Steering Gear: J. H. Smiles, Stock- 
ton-on-Tees. [6d. 14 Figs.)—Referring to the illustrations a 
sheave F is mounted on a fulcrum H, the centre of which is in a 
line parallel with the centre line of the shaftand that of the crank- 
pin, but at the opposite side of the shaft to the crank-pin. The 
sheave F is allowed the freedom of a given radial movement from 
side to side in the plane of revolution of the shaft. A wheel L, 
mounted on the shaft at the side of the sheave, is connected by 























any suitable gear to the steering wheels, which can cause it to 
revolve in either direction and by means of pin I carries the sheave 
F along with it. The two extreme positions of the sheave are 
indicated by the dotted lines Fig. 1. The sheave F is concentric 
to the shaft when in its middle position, and is attached to the 
valves, which will then be closed ; if the sheave be moved to either 
side it will become eccentric, as indicated by the dotted lines 
Fig. 1, and open the valves and cause the shaft to be revolved in 
the required direction which actuates the rudder and also brings 
the sheave back to its concentric position. (August 9, 1382). 


3800. Cardboard Boxes: P. Jensen, London. (D. 
L. Caillat, Paris). (6d. 4 #igs.|—The boxesare made from one 
piece of carboard, which is subjected to a pressing or embossing 
operation by suitable dies. (August 9, 1882). 


3801. Manufacture of Cutlery and Tools: D. Hum- 
mel, London. (H. Hallstrom, Eskilstuna, Sweden), [6d. 
11 Figs.]—The knife is made in two parts with raised edges, one 
part consisting of half the handle, and the two parts are welded 
together soas to forma hollow handle. (August 9, 1882). 


. Secondary Batteries: C. T. Kingzett, Lon- 
don. (4d.)—The electrodes are preferably of a brush-like form, 
the *‘ bristles” (which may be hollow) and back being made all in 
one piece and are inserted into the lead compounds contained 
in suitable vessels. Red lead is preferably used at the positive 
electrode, and sulphate, chloride, or oxychloride of lead, or a mix- 
ture of litharge and dilute sulphuric acid is used at the negative 
electrode. Hydrochloric acid may be used as an electrolyte. It 
is preferred to charge the batteries in one direction only from the 
start. Calcic hypochloride may be used to prolong or revivify 
the action of secondary batteries. Several arrangements for se- 
curing the free access of the electrolytic liquid to the various parts 
of the elements are described, e.g., by means of pieces of hollow 
tobacco piping, wicks of porous material, &c. (August 9, 1882). 


3803. Telephonic Apparatus: S, P. Thompson, 
Bristol. {6d. 11 Figs.)—Sound reflectors or reverberators 
cause the sound waves to turn aside from their direct path and 
to converge and act directly upon the current regulator without the 
intervention of a diaphragm. In the illustrations, M is the mouth- 
piece, R the reverberator, C the current regulator. The mouth- 
piece or tube may be made of such material as will readily absorb 
moisture and prevent its deposition upon the current regulator. 
The inner end of the mouthpiece may be provided with a flange 
| F (Fig. 2). The current regulator is made of materials which are 
| neither hygroscopic nor liable by their properties with respect to 


heat to condense films of moisture and are good conductors, ¢.g., 
| 











| spongy platinum, carbide of platinum, boron, carbon, &c., the ma- 
| terials being first treated with petroleum or other oil or suitable 

hydro-carbon. The current regulator may consist of two con- 
| ductors kept lightly in contact by gravity, Fig. 1, or by a spring 
| S, Fig, 2, or other means. The light balls R!, Fig. 1, suspended 
| from hooks R2 by silken cords, rest against an inclined grating of 
| carbon strips. The contact points of the regulator may be pro- 


(6d. 5 Figs.J—A magnet is suspended by means | tappets, the movement of which is determined by a differential | tected from the breath by making one of the electrodes concave 


of threads inside a series of stationary coils, and receives a very | lever moved by the engine and resisted by a cataract piston, | or cup-shaped. The air may be caused to act first on a vibratory 


quick backward and forward movement transmitted from the 
undulations of the membrane of the transmitter and vice versd for 
the receiver. (August 8, 1882). 


3765. Spools or Bobbins for Sewin 


Thread: E. 
Hunt, Glasgow. 


UW. C. Davis, Mt. Clary, Ns, USA) 





(August 9, 1882). 

3787._ Apparatus for Generating Elastic Fluid 
under Pressure; H. Davey, Headingly, Yorks. [éd. 
4 Figs.|—Consists of a combustion chamber in which combustible 
gas and air are burned under pressure and a boiler or generator in 


| tongue of prepared carbon or platinum covered with a film of 
| carbide of platinum. Several other current regulators are de- 


| scribed and illustrated. (August 9, 1882). 


3807. Apparatus for Conveying Steel Ingots in a 
Heated State: J. Riley, Glasgow. (6d. 5 Fiys.]—Con- 
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sists of double metal shells having the spaces between the shells 
packed with ground coke or other non-conductor. These may be 
placed on wheels, be heated, and be provided with covers. 
(August 10, 1882). 


. Steam Boilers, &c,: G. Sinclair, Leith, N.B. 
[6d. 8 Figs.|—The coals from the bottom of the hopper are 
pushed gradually by a reciprocating pusher into the furnace, and 
the firebars of special construction are made to reciprocate longitu- 
dinally by means of a shaft and cranks, their inner ends being a 
little above a transverse water casing and the fire bridge being at 
some distance inwards from the ends of the bars. (August 10, 1882). 


381i. yy for Cleaning and Polishing 
Windows: C. H. Southall, Leeds. [(d. 4 Figs.]—Consists 
essentially of a spring bow frame having swivelling rubbers. 
(August 10, 1882). 

3815. Type Writers, &c.: H. J. Haddan, London. 
(B. Schmitz, Runderoth, Germany). 2d.J—The different letters 
are formed by the combination of five straight lines, using one or 
more for every letter. Consists further in mechanism for printing 
the required symbols on a travelling band. (August 10, 1882). 

3819. Gas Engines; J. McGillivray, Glasgow. [6d. 
8 Figs.|}—Relates to the construction and arrangement of the 
valves and the mechanism actuating the valves, for the admission 
of the gas and air, and for causing the ignition and explosion of 
the combustible charge, and effecting the exhaust of the waste 
vapour. (August 10, 1882). 

3820. Magneto-Electrical Apparatus: J. H. John- 
son, London. (7. end J. Ducousso and the Société Anonyme 
Maison Breguet, Paris), (6d. 3 Figs.}—The apparatus is composed 
of @ magnet, preferably of the Jamin type, furnished with coils, 
mounted in proximity to the rail and protected by a casing ; the 
passing of the engine and carriage wheels close to but without 
touching the magnet causes alternately induced currents, which 
actuating an instrument at a distance give notice of the passage 
of the train. This apparatus was referred to in our issue of 
January 5, 1883. (August 10, 1882). 

3821, Electric Lamps: F. Mori, Leeds. [4d. 2 Figs.) 
—Relates to an apparatus for commuting the current from one 
pair of carbons to the next. Fig. 1 is a plan view of the underside, 
and Fig. 2a sectional elevation ot thelamp. A switch Ais mounted 
on a spindle on the underside of the bedplate B, and is actuated 
by a spring in the box Cl. 
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screws D, one of which is in communication with the central 
pillar E, and inner series of carbons F, and the other with the 
switch A, electro-magnets G, and outer carbons H. The switch is 
shown resting upon the stud F!, but as soon as the carbons are 
consumed below the pin K the spindle J and cam L will revolve, 
being actuated by the spiral spring, and the switch A will come in 
contact with the next stud f. (August 10, 1882). 


3822. Batteriesfor Storage of Electricity: F. Mori, 
Leeds. (2d.)—The plates are cast of pure lead or of a mixture 
or amalgam of lead, spelter from lead ore, or oxide of lead or 
binoxide of manganese and antimony. The surface is made 
cellular or honeycombed, and is painted with peroxide of man- 
ganese, and is then wrapped loosely with tin foil, the surface of 
which is coated with binoxide of manganese or acetate of lead. 
The plates are connected together in the ordinary manner, insu- 
lated by means of asbestos, and placed within a glass or ebonite 
cell, which is filled with dilute sulphuric acid ; or the lead plates 
are wrapped in lead foil coated as described, or the surfaces may 


be placed in contact with plates of carbon or sheets of carbonised | 


material. The outer cell is charged with dilute sulphuric acid or 
caustic soda. (August 10, 1882). 

3823. Endless Band Knives: T. Clark, London. 
Ud. A. Kay and D. Beath, Melbourne). [6d. 5 Figs.j|—The 
endless band is so formed that it is wave-edged, or consists of 
suitably-curved surfaces. (August 10, 1882). 

3826. Knitting Machines: A. M. Clark, London. 
(J. W. Lamb, Parshaliville, Mich., U.S.A.) [8d. 17 Figs.J— 
Consists, firstly, in a sectional needle bed in combination with 
needle shifters; secondly, in the manner of supporting and 
securing the shifters in their upper and lower positions ; and, 
thirdly, in the construction of the bed sections and the manner of 
attaching the parts thereto. (August 10, 1882). 

3828. Cast-Iron Lining for Walls of Furnaces; W. 
H. Beck, London. (/. Wallet, Paris), (6d. 3 Figs.}|—Cast- 
iron linings or bearers, hollowed and crenulated or perforated with 
numerous openings on their faces next the grate, and also on the 
lower faces, are applied to the sides and end of the grate. (August 
10, 1882). 

3830. Drying and Treating Textile Fabrics: W. 
M. Reddell, London. [éd. 2 Figs.j—A large cylinder, having 
a superior temperature so regulated that such cylinder will, 
whilst the previously prepared rags are passing around the same, 
cause a molecular change to be given to the vegetable fibre, 
thereby allowing the same to be readily separated from the 
animal fibre, is applied to the drying apparatus. (August 11, 
1882). 

3831. Extracting Precious Metals from their Ores: 
A.K, Huntington and W. E. Koch, London, [4d.)—The 
ore is calcined and subjected to heat and agitation in a deoxydat- 
ing atmosphere in the presence of melted metal, such as lead or 
zinc. (August 11, 1882). 

3834.* Apparatus for Regulating Electric Light: 
H. Wilde, Manchester. (2d.)—The upper carbon is attached 
by asuitable holder to a long driving screw in the same axial 
position as the carbon, and it has a pitch sufficiently great to 
allow it to descend through a nut towards the lower carbon by 
gravity, and is slotted throughout its length to prevent it turning 
on its axis, but it imparts a rotary motion to the nut which is 
arrested by means of a projecting tooth and spring. The driving 
screw passes through the axis of a solenoid under which an arma- 





The current passes through the | 





| which the fuel is fed through the door S. 
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ture, attached to the nut, rotates. When the carbons come in 
contact the nut and screw are drawn up by the solenoid. The 
solenoid may be made to act differentially. (August 11, 1882). 


3839. Machinery for Breaking up the Ground, &c.: 
J. H,. Johnson, London. (J. 4. Kay, Melbourne). (6d. 
4 Figs.J—A succession of revolving horizontal shafts one behind 
the other each impart motion toa series of multiple picks each 
consisting of a number of single picks. A series of revolving 
scoops arranged behind the picks turn over the loosened earth 
and if required discharge it into elevators. (August 11, 1882). 


3844. Reed Fabrics for Ceilings: E. A. Brydges. 
London. (P. Stauss and H. Ruf’, Cottbus, Germany). (6d. 
6 Figs.}—Doubled reed ceilings are manufactured in a loom in 
such amanner that the top and lower layer are woven tightly 
on to an intermediate wire. (August 12, 1882). 


3858. Treating Solutions used for Purifying Co: 

er Ores, &c.: D. Watson, Manchester. (2.]—The 
iquors proceeding from the treatment of copper ores, as described 
in Specifications 5271 of 1881 and 1305 of 1882, are boiled and 
agitated under the ordinary or increased atmospheric pressure 
with calcium hydrate, thus decomposing alkaline arseniates and 
phosphates. (August 12, 1882). 


3863. Deoderising and Purifying Human Excreta 
for Manurial Purposes: R. Nicholls, London. [(d. 
1 Fiy.J|—The excreta with cinders and ashes or like absorbent 
material are treated in a vessel which when charged is heated 
externally, the ammonia and moisture being driven off through a 
bed of soot into a receiver where the ammonia crystallises, the 
aqueous vapour escaping, (August 12, 1882). 

3870. Steam Boilers: J.Imray, London. (C. H. F. 
Russmann, Hamburg, Germany). (6d. 4 Figs.J—A set of pipes, 
each [set forming a section of the generator, which can be cut off 
from the rest when required, and all the sets when the boiler is in 
use having common water and steam connexions, are enclosed 
within a firebox. Fig. 1 is a longitudinal section, and Fig, 2 a 
sectional plan. The pipe begins atan external valve box Hi 


Fu 











situated below the firedoor and extends, as shown in Fig. 1, to the 
upper valve box. The lower limbs a b, &c., form the firegrate on 
The products of com- 
bustion pass away by the chimney T. The alternate pipes? are 
at a different level (vide Fig. 1). The upper passage o of the 
upper valve box has a number of branches &, and the valve 
box has also a lower passage o!, The pipes can be put in com- 
munication with either o or o', or with a transverse passage by 
means of cocks i. The lower valve box is of corresponding con- 
struction. (August 14, 1882). 


3879. Type Setting and Distributing Machines: | 


. W. Brackelsburgh, Hagen, Germany. [ls. 2d. 
13 Figs.}—The adjustment of type ejector frames of the setting 
machine and of the distributing machine is effected by hand, the 
ejector bars ,being actuated by mechanism worked by any avail- 
able power. The removal of the lines of type from the composing 
race to the galley is carried out mechanically, and the types de- 
livered from the distributing race into the type channels are 
pushed forward within the latter by a device opening indepen- 
dently. (August 14, 1882). 

3969. Glazing Greenhouses, &c.: J. Chaffin, Charl- 
combe, Bath. [6d. 4 Figs.|—The sheets of glass are provided 
with a layer of felt, secured to the underside of the edges which 
rest on the rafter bars, the upper sides of such edges being 
similarly provided, or the undersides of the strips against which 
they bear. (August 19, 1882). 


3972. Utilising the Heat in Molten Slag, &c., for 
poem Agglomerating, or Sintering together 
other Substances: G. H. Blenkinsop, Swansea. [4d.) 
—Lime or limestone or iron ore, &c., is added to the slag when 
in a molten state in order to extract the iron. (August 19, 1882). 


4240. Lifts and Hoists: J. S. Stevens and C. G. 
Major, London, and D. P. Edwards, Roath, Wales. 
(6d. 28 Figs.)—Relates to means by which the load shall be 
automatically held in any position when the motive power is with- 
drawn. (September 6, 1882). 

4850. Apparatus for Ventilating: W. Teague, 
Illogan. [4d. 1 Fig.|—The main or outlet pipe is fitted with 
one or more encircling tubes, each having an inlet, placed near 
the end of the pipe near the fan. (October 12, 1882). 


5201. Machinery Used in the Manufacture of 
Paper: F. Wrigley and J. Robertson, Bury, Lanc. 
(6d. 2 Figs.\—An adjustable amount of perpendicular jog is 
communicated to the knotter or strainer frames. The brasses of 
the axle-boxes are fitted in boxes communicating with one another 
by tubes. The pulp parts with the surplus water on an inclined 
frame covered with wire cloth. (November 1, 1882), 
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5654. Holders for Opera Glasses: A. J. Boult, Lon- 
don. (W. Mack, Terre Haute, Ind., U.S.A.) (6d. 2 Figs.|—The 
opera glasses are held to the eyes by means of a handle, which js 
detachable and can be elongated at will, (November 28, 1882), 

5655. Pneumatic Grain Elevators: A. J. Boult, 
London. (L. Smith, Kansas, Missouri, U.S.A.) (6d. 9 Figs] 
—Consists of an arrangement of grain tubes provided with auto. 
matic valves and a vacuum chamber interposed between the 
mouth of the delivery pipe and the exhaust pipe. Consists further 
in means for relieving the grain tubes of the vacuum pressure, in 
facilitating the delivery of the grain and taking it out of the 
current, and in means for shuttizg off the admission of atmo- 
spheric air through the discharge grain tube. (November 2s, 
1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand 


VicroriAN TELEGRAPHY — The Victorian Cabinet has 
decided to erect a new central telegraph office at 
Melbourne on the land belonging to the Government at 
the side of the General Post Office, abutting on Angel- 
lane. Mr. Steele, inspector-general of the Public Works 
Department, and the officers of the Post Office will hold 
a consultation for the purpose of deciding upon the 
plans of the new building. It will cost about 17,000/. 


Stee, Prates. — THe Burrertey Company. — The 
Butterley Company, under the able management of Mr. 
H. W. Hollis, is at present erecting a large plate mill for 
rolling steel, and in a very short time will be able to con- 
siderably increase their output. The engines for driving 
this plate mill are the largest of their kind. They are 





| diameter, the stroke of all the cylinders being 4 ft. 
| cranks are placed at = angles, and the engines are 


compound, having two high-pressure cylinders, each 30 in. 
in diameter, and two low-pressure cylinders 50 in. in 
The 


reversible. The crankshaft journals are 14 in. in 
diameter and 18 in. long, and the shaft is 16 in. in 
diameter in the centre; the cranks are of wrought iron. 
The second motion shaft is 18 in. in diameter in the 


| journals, and there are four bearings; the gearing is 
| entirely of steel, and is double, that is to say, there are 


two pinions and two wheels, one wheel being set a tooth 
in advance of the other. The pinions have 18 teeth, and 
the wheels 46 teeth, 67 in. pitch. The engines are fitted 
with piston valves, Stephenson link motion, and hydraulic 
reversing gear. The weight of the engines is 150 tons. 
These engines, which will very shortly be set to work, 
have been made by Messrs. Tannett, Walker, and Co., 
engineers, Leeds, and are the third pair of the kind that 
have been turned out by this firm during the past fifteen 
months ; one pair having been made for the Leeds Forge 
Company for their corrugating mill, and another pair for 
Messrs. Caramin and Co., of Thy-le-Chateau, Belgium, 
for cutting steel imgots. Messrs. Tannett, Walker, and 
Co. have also supplied the hydraulic pumping engines 
and accumulator, and the Butterley plant for rolling steel 





plates, when complete, will be one of the most efficient in 

| this country. From the above it will be seen that there 

| is a good deal of enterprise, and that the Butterley Com- 
pany is determined to be in the front rank. 


THE METEOROLOGICAL SocieTy.—The usual monthly 
| meeting of this Society was held on Wednesday evening, 
21st inst., at the Institution of Civil Engineers, Mr. 
| J. K. Laughton, F.R.G.S., President, in the chair. The 
| following gentlemen were elected Fellows of the Society, 
|viz.: Mr. G. T. Hawley, Dr. C. W. Siemens, F.R.S., 
Mr. C. Walford, F.S.S., and Col. H. G. Young. Dr. 
| W. Koppen was elected an honorary member. The paper 
read was ‘‘ Notes on a March to the Hills of Beloochistan, 
in North-West India, in the Months of May to August, 
1859, with remarks on the Simoon, and Dust Storms,” by 
Dr. H. Cook, F.R.G.S., F.M.S. These months may be 
considered as the summer of the Hill-country of Belovo- 
chistan, though the natives expect the weather to change 
soon after the fall of rain, which takes place about the 
}end of July and beginning of August. Compared with 
that of the plains, the climate is delightful. The actual 
| heat is greater than that in England, especially the in- 
| tensity of the sun’s rays, but the weather is less variable. 
| Fruits and crops, as a rule, ripen earlier, and are not 
| exposed to the vicissitudes of the English climate. The 
/atmosphere is clear and pure, the air dry and bracing. 
Dr. Cook describes different kinds of dust-storms, and 
considers that they are due to an excess of atmospheric 
electricity. With regard to the simoon, which occurs 
usually during the hot months of June and July, it is 
sudden in its attack, and is sometimes preceded by a cold 
current of air. It takes place at night, as well as by day, 
its course being straight and defined, and it burns up or 
destroys the vitality of animal and vegetable existence. 
It is attended by a well-marked sulphurous odour, and is 
described as being like the blast of a furnace, and the 
current of air in which it passes is evidently greatly 
heated. Dr. Cook believes it to be a very concentrated 
form of ozone, generated in the atmosphere by some 
intensely marked electrical condition. After the reading 
of this paper, the Fellows inspected the Exhibition of 
Meteorological Instruments for Travellers, and’ of such 
new instruments as had been constructed since the last 
exhibition. In addition to the ordinary instruments de- 
signed for travellers, viz.: Barometers, thermometers, 
hypsometrical apparatus, compasses, artificial horizons, 
&c., some very interesting historical instruments used by 
travellers and explorers were exhibited, including those 
used by Dr. Livingstone in his last journey ; by Com- 
mander Cameron, during his journey across Africa ; by 
Sir J. C. Ross, in his Antarctic expedition; by Sir E, 





Sabine, in his Arctic voyage, &c, 
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GOLD MINING IN ORIENTAL SIBERIA. |) 


(Concluded from page 170). 
THE OLvokmMaA AND Witim District. 


A GLANCE at the map that we published on page 
170 shows that the territory alluded to is very nearly 
surrounded by the waters of the Lena River, and by 
the two affluents, Olokma and Witim. It also gives 
an idea of its isolated position, situated about half- 
way between Irkutsk and Jakutsk. Its latitude is 
abdut the same as that of St. Petersburg, but its 
climate is far more severe. For many months in 
winter the thermometer stands between — 30 deg. 


jare all situated in valleys that appear to flow from | 
| one irruptive centre. 


| 


| 


can be little doubt that this district will yet asto- | 


and-40 deg. Reamur, and often descends below | 


the latter figure. The summers are very short, 
and seldom extend over more than 3} months ; 
snow sometimes falls in August, but the mid-day 
sun clears it away. The most interesting feature 
of the district is that the soil is completely frozen 
to the very bed-rock; alluvial deposits of no less 
than 164 ft. in thickness are completely con- 
gealed, and the mass is so hard that miners have 
to blast it with powder or dynamite. Although 


| 
} 
| 
| 
H 


the summer sun is often very warm, it has no} 


thaving influence beyond a few inches from the | 


surface. The days are of course very long and 
the vegetation extremely rapid. Nature is well 
aware that time must here count double during 
the few summer weeks. 

To get to Olokma from Irkutsk, 184 
have, in the first place, to be driven over in 


miles | 


tarentas, previous to attaining the River Lena at | 
Jigaloff, where, in summer, a steamboat is found | 
| the produce, and underground stoppings are com- 


to carry on the traveller to the confluence of the 
Witim with the big river. 
only means of locomotion is on horseback. 
country is not inhabited, and consequently is un- 
cultivated. It offers no resource of any kind to 


From this point the ; 
The | 


the miner, beyond fuel and pine-wood for building | 


purposes, that can be cut down without ceremony 
or leave. Everything in the shape of provisions, 
tovls, and instruments, c., have to be brought 
from Irkutsk ; the only exception is hay, that can be 
purchased from the inhabitants of villages situated 
on the banks of the upper portions of the Lena. 
The carriage from Irkutsk to the placers varies 
from 1.4 to 2.8 pence per pound. The average cost 
of the principal articles of consumption, delivered in 


the miners’ store in the Olokma district, is as| 


follows : 
Wheat tlour for black bread 2 pence per Ib. 
Oats x Ys *s 
Hay 1 


Salt beef . 6.2 to 6.9 
Mineowners have no small difficulty in collecting 
the labourers they require to carry on their opera- | 
tions. They have to contract for them, as has} 
been already described, but at great distances, and | 
on terms that are far more costly. 


” ” 


The principal | 
localities from whence these men are brought, at | 
the mineowner’s expense, are Irkutsk, Tomsk, 
Tobolsk, and even the Oural districts. = 
They are paid at the rate of from 37s. 6d. to 42s. 

per month, besides food and lodging—but the cus- | 
tomary advance on their wages is here from 10/. | 
to 15/. In exchange for this amount, that is! 
supposed to remain with his family, the workman | 
gives up his passport, which is the only guarantee | 
to be expected—this guarantee is small, and is often 
powerless against losses occasioned by death or 
abandonment. Tasks are distributed to each man 
as described in reference to the Transbaikal, and 
when that is over he can continue to work and add 
from 4s. to 6s. a day to his salary. A premium of 
3s. per zolotink (65.8 grains) is further given to the 
fortunate discoverer of a nugget, in the hope of re- | 
ducing theft and its consequences. This premium 

ig equivalent to about 30 per cent. of the value of | 





the gold, but it is only given for nuggets that are fluence of the Nakatami and Akanak rivers pro- 
duced : 


found to be over a certain weight. 

Horses have to be purchased at Tomsk at the | 
rate of 61. to 81. They are at once made use of in 
carrying provisions to Irkutsk and on to the River | 
Lena, where they are embarked. The cost of a| 
horse at the mine, is esteemed to be double that of , 
the purchase price. For all other materials, 1.4 to | 
2.8 pence per pound have to be added to the cost 
price of Irkutsk. | 

No royalty has as yet been paid to the State 
on the Olokma gold. 
concession of 3.3 miles is so far the only tax ; 
but a commission has been named by Government 
to look into the matter and establish a new basis of 
taxation. 
The placers of this region are characteriscd, as’ 


| nuggets often attain the weight of 17.5 Ib. 


| 


} 


|metal when melted down is 23 per cent. 
| tains more silver than that of the Transbaikal ; the 
| 


A fixed amount of 40/. per as in placer No. 2. 
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1as been said, by a considerable thickness of cover- 
il, as well as by the fact that the entire allu- 


ing soi 
vial formation is frozen from top to bottom. They 


This elevated mass doubtless 
caused the strong deviations in the courses of the 
Witim and of the Lena that can be seen on the map. 
Many of these valleys are untouched, and there 


nish the mining world by its greatrichness. A few 
examples of the results that have been so far ob- 


tained will be sufticient proof of what we advance. | 


Messrs. Basanoff, Nemtschinoff, and Siberikoff pos- 
sess 73 concessions of 3.3 miles each, all situated 


in the two valleys Nakatami and Bodaibo. Of these | 


73 concessions only three are worked. Operations 
were commenced in 1864. 
1. The first of these placers, called Blagovet- 


chinski, has already produced 16 tons of gold. 


6934 Ib. 


In 1879 the produce was 
9187 lb. 


., 1880 ’ 
The average thi 
ing ground is 
The average thicl 
ferous ground is =~ “ Pa 
The average percentage of the ground worked 
out is 187. to the cubic yard, or in grammes 
at 
oy 7196 grammes to the metre. 


197 pouds, or 
26 
2 


ckness of the c« 


iver- 
a 49 ft. 


kness of the auri- 


The mining operations are entirely carried on | 


under ground. A large shaft is opened through 
the congealed covering ground, and when the gold 
deposit is attained, a whim is erected for hauling 


menced. Many of the pillars are allowed to remain 
untouched with a view to security. The cost of a 
shaft, with hauling apparatus in working order, 
is calculated to be 3000/. The fragments com- 


posing the gold-producing strata are generally | 


angular, and do not appear to have rolled from any 
great distance. They are composed of diorite, por- 


phyry, mica, and quartz, and more rarely of pieces | 
The gold is found in large | 


of serpentine rock. 
fragments, generally of the size of a hazel-nut; 
Fine 
gold is scarce. The shape of these pieces of gold 
is oftener round than flat. Fragments of silica are 
to be found attached to the precious metal, and the 
gold is frequently covered by a slight coating of 
oxide of iron. The average loss sustained by the 
It con- 


composition is as follows : 





Pure gold 89.23 
Silver 10.42 
Copper . 35 

100.00 


The River Bobaibo, near which this placer is 


situated, supplies all the water required for wash- | 


ing out the gold. 
2. The Rojestrenski placer is situated in the 
same Bobaibo valley. It produced : 


In 1879 37 pouds, or 1302 lb. 
, 1880... Be w- 25 Pe 8960 ,, 
The aver2ge thickness of the cover- 
ing ground is here ... he i 70 ft. 
The average thickness of the auri- e: 


ferous ground is here <a a 
The average percentage of the ground worked 
out is 2.867. to the cubie yard. 
The composition of the metal after being melted 
down is: 


Pure gold 87.57 
Silver 12.08 
Copper ... oD 

100.00 


3. The Ouspenski placer, situated at the con- 


143 pouds, or 5058 Ib. 
works suspended 
over- 


In 1879 ... 


aa dere a _ arg 
The average thickness of the cc 
ing ground was found to be 
The average thickness of the auri- 
ferous ground was found to be .. . Pe 
The average percentage of the ground worked 
out is 3.3/. to the cubic yard. 


92 ft. 


ing 100 men must count upon a yearly expenditure 
of 10,0001. On the other hand the average net 
|value of a poud (36 pounds) of gold is 20,000 
roubles, or 2,130/. With these figures we can 
make an approximate evaluation of the profits 
realised by the owners of these three concessions. 


Roubles. 
In 1879 the total 
produce was... 377 pouds x 20,000= 7,540,000 
And the number of 
men employed ... 1836 x 1000 rb.+2= 2,540,000 


Roubles. 


5,000,000 = 521,0007. 


Total profit 


In 1880 the total 
produce was . 515 pouds x 20,000 =10,300,000 


And the number of 
men employed ... 2800 x 1000 rb.+z= 3,300,000 


| 


| 


Total profit 7,000,000=729,000/. 


These figures are sufficiently eloquent and require 
no comment. 

| Another important establishment is situated in 
| the valley of Nigri and belongs to Mr. Basilewski. 
| The conditions are very similar to those already 
| described, only the gold fragments are not so full 
| and rounded, and flat pieces are here more frequent. 
| Very perfect crystals of gold are not rare in these 
| workings, and are either cubic, octahedral, or 
| dodecahedral. Operations are carried on in two 
centres : 

1. The Varvarinski placer, where the congealed 
covering ground is found with an average thickness 
of from 42 to 60 ft., and the auriferous ground with 
an average thickness of 14 ft., the average per- 
centage of gold obtained is 2.4] to the cubic yard. 
The amount of gold obtained in 1879 was 882 lb. 
and the number of men employed 232. 

The composition of the metal after being melted 
down is: 


Pure gold 92.15 
Silver 7.52 
Copper . .33 

100.00 


2. In the Verni placer the average thickness of 
the covering ground is from 35 to 50 ft.; the 
| average thickness of the auriferous ground is 7 ft. ; 
| the average percentage is 3/. to the cubic yard. In 
| 1879 the produce amounted to 1650 lb., the num- 
| ber of men employed being 109. In 1880 the total 
| production of the two placers was 2700 lb., with 
| 232+109= 341 men. 
| Ifwe attempt to make an estimate of the owners’ 
| probable profits, by applying the figures above men- 
| tioned, we obtain the following result : 


Roubles. 
75 pouds at 20,000 roubles 1,500,000 
| 341 men x 1000 roubles + 400,000 
| —_—_-—_~ 
Total profit for 1880 1,100,000= 
Or about... 110,000/. 


} 
| The same proprietor owns nineteen concessions 
| where no prospecting has yet commenced. 
Mr. Zerapesnikotf possesses twenty concessions, 
| of which he only works five. They are situated on 
| different affluents of the Vatcha, but principally in 
| the Ugachan valley. The most important of these 
{centres of work is named Constantinofski, where 
| the conditions are as follow : 
Average thickness of covering ground... 117 ft. 
ee {auriferous . Ttol4ft. 
Average percentage of gold is 1.301 to the cubic 
yard. The number of men employed being 384, 
, the produce of 1879 was 2124 Ib. 
The composition of the metal is as follows : 


” ” 


Pure gold 64.80 
Silver 14.90 
Copper 30 
100.00 
The total amount of gold obtained in 1880 from 
| the five placers, with 1100 men, was 3060 lb. The 
profits realised may therefore be calculated to be : 
Roubles. 
85 x 20,000 roubles 1,700,000 
1100 men at 1000+ 1,300,000 
Total profit 400,000 





The composition of the metal is here the same | 


In estimating the average cost of working in the | 
Olokma district, prospectors frequently reduce the 
total expense to the unit of labour. Thus every | 


‘man is calculated to cost 100]. per annum, in- 


cluding everything. An establishment employ- | 





From these figures we may conclude, that about 


| 120 grains of gold per cubic yard are necessary to 


meet expenses. In the placers of the Oural districts 
it is well known that one-sixth of this amount not 
only pays all expenses, but often leaves a profit 
when general conditions are favourable. We might 
continue our list of examples of gold working in the 
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Olokma-Witim region, but what has been said is 
sufficient to establish the general character of 
the formation as well as its great richness. Al- 
though considerable energy and enterprise are 
required to carry on mining operations in such 
distant parts, where nature appears to wish to 
defend the wealth it conceals, and so many difti- 
culties have to be overcome, still, as we have shown, 
those who have faced all obstacles courageously, 
have been amply repaid for their efforts. There is 
room still for many ; and we are cenvinced that this 


remote and desolate corner of our world, has only | 


just began to lift the veil that hides its incalculable 
wealth. 


THe Amour DIstTRICcTs. 

The River Amour descends from the Transbaikal, 
and, after a course of many hundreds of miles, flows 
into the sea at Nicolaefka. Its tributaries have been 
discovered to contain gold at spots widely separated 
from each other. Notwithstanding the immenseterri- 
tory that is comprised within the extent of the great 
river’s basin, the number of gold-searching parties 
is limited to fifteen only, who, since 1868, have 
handed over to the Government laboratory no less 
than 2300 pouds, or nearly 37 tons of gold. And 
when it is considered that, for a distance of 2640 
miles, all the affluents that flow into the Amour 
from the left bank have been recognised as auri- 
ferous, it may well be said that gold-mining in these 
parts is still quite in its infancy. This immense 
tract of country, with the exception of a few settle- 
ments on the banks of the Amour, is uninhabited. 
We have already given the distance that separates 


Irkutsk from Tschita, as well as the modes of trans- | 


port from one town to the other. To get to the 
Amour from Tschita, one has again to take to the 


tarentas for a distance of 264 miles, as far as | 


Strejtensk, from whence a steamboat descends the 
Schilka to the confluence of this river with the 
Amour, which is navigable on its entire course to 
the sea. The climate of this region varies very 
much with the locality. From the frontier of the 
Transbaikal to the confluence of the Oussouri and 
Amour rivers, the average temperature is much the 
same as that observed in the Baikal. From the Ous- 
souri to the south, as far as Vladivostok, the climate 
gets gradually milder, until, in the neighbourhood 
of this town, it is possible to cultivate even the 
vine. From the Oussouri to the north, as far as 
Nicolaefka, situated at the mouth of the Amour, 
the climate is very severe. In winter the sea is 
entirely frozen, between the mouth of the Amour 
and the Sachalin island, and in consequence all 
navigation has to be suspended. Provisions of 
every kind are brought from the Transbaikal as far 
as Blagoweschensk, capital of the Amour govern- 
ment. 


price. From the Oussouri river to Nicolaefka sup- 


plies are obtained by sea from America, China, or | 


Lastly, to the south of the Oussouri con- | 
'and at a distance of 40 miles from the Amour, 


Odessa. 
fluence, Vladivostok is considered to be the market- 


town, and goods are carried in small open boats as | 


They of course come out at a fabulous | 


far as the Hanka Lake, andthen down the Oussouri, 
the navigable conditions of which are good. Vladi- 
vostok is atown of 8000 inhabitants, and is likely 
to increase rapidly. The gold diggings are up to 
the present time concentrated in upper regions of 
the Amour basin, above Blagoweschensk. Work- 
men have to be brought from distant parts and are 


| contracted for (as has been shown in reference to 


other centres), either at Irkutsk or in the Trans- 
baikal territory. It is calculated that the travel- 
ling expenses per head average from 2I. 1Us. to 3/. 
In reference to the mining centres of the Trans- 
baikal and Olokma-Witim districts, it appears dif- 


' ticult, if not impossible to improve the economical 


conditions that exist at present. Not so, however, 
with the Amour territory, where, with sutticient 
capital, it would be possible to establish regular 
water communications for five or even six months 
in the year with the open sea. Supplies of every 
description, as well as raw material and machinery, 
might thus be obtained at a much lower price, and 
attempts made to import Chinese labour with good 
chances of success. It would be found advantageous 
to contract for Chinese labourers during the summer 
months, and take them home in winter. This does 
not appear to be difficult or complicated to accom- 
plish, but an organisation of this description requires 
to be undertaken ona large scale, and consequently 
can only succeed when commanding large capital. 
The Amour gold miners have not, so far, paid 
taxes to the State ; in this respect they are placed 
in similar conditions to those of Olokma-Witim. 
The concessions are also of 3 miles measured up 
and down the valley. 

Alluvial deposits are worked in three distinct 
centres, widely distant from each other. In the 
Upper Amour (Verchné Amourski), not far from 
Abasin; in some tributaries of the River Zea; 
and finally, in affluents of the River Bourrea. We 
shall say a few words of each. 

1. The most important diggings are those of the 
first division (Upper Amour), which have yielded 
as much as 160 pouds (5280 1b.) in the season. 
This amount is obtained by one company who 
possess twenty concessions, of which they work six 
only. The conditions are here very different to 
those described in reference to the Olokma de- 
posits. The average thickness of the covering 
ground is comparatively very small ; the percentages 
of gold are much lower ; and lastly, the gold dust 
is fine. On the other hand, the metal is purer, and 
contains from 94 to 95 per cent. of gold. The 
exact figures referring to each of these places are 
as | follow : 


sonia 2\ 3] 


4 ‘i 


Covering ground in archines* | { i | 3h | 4 1 4h 
Auriferous ground in | 15 | 24 | 14 | 2 
Grammes percubic metre.. gr. 7.74, 7.74) 5.16, 9.04 6. 44 3.88 








At 66 miles to the north-east of this group, 





* 1 archine=28 in. 





another concession is worked by the same company, 
on the River Ouldekite. The average conditions 
of the deposit are : 


Thickness of covering ground 4} archines 
* auriferous ,, 1 
Average percentage per cubic metre 10 grammes, 

The gold obtained in 1880 was 828 lb. 

The total amount obtained by this company is 
5760 lb., with 1500 men employed. The profits 
may be calculated to be as follows : 

Roub les. = 
160 pouds at 20,000 roubles 200,000 
1500 men at 1000 roubles ... 
Divers expenses = 


Profit en 
or, equal to 100 per cent. on the expenditure. 
These figures show how great an influence climate 
and thickness of covering ground may have on the 
final result. The conclusion we came to when 
speaking of the Olokma district was that a percent- 
age of 120 grains per cube yard was necessary to 
cover expenses. Here we find that with an average 
contents of 84 grains to the yard profits amounting 
to 100 per cent. are realised, labour being esteemed 
in both cases at the same cost of 100/. per head. 

2. The Zea Company possess their concessions on 
the river bearing this name, at 396 miles from its 
confluence with the Amour. Of twenty-one con- 
cessions only three are worked, giving a yearly pro- 
duce of 1300 Ib. With the exception of a few 
nomade tribes the country is uninhabited. The 
grains of gold are larger than those found in the 
Upper Amour, and even attain the size of a pea. 
The conditions of two of these placers are as fol- 
lows : 

No.1. No. 2. 
Thickness of covering 

ground.. 4} 
Thickness of auriferous 

ground... 2 
Average percentage per 

cubic y yard ; 4.3 
Naar of men ‘employed 135 


3} archines 
Ps 


4.3 grammes 
162 

3. The Bourrea River flows into the Amour a 
little below the mouthof the Zea. Both these rivers, 
although flowing widely apart from each other, 
descend from the same mountainous range; the 
Zea from the north and the Bourrea from the 
southern slope. 

The Niman Company own eighteen concessions 
of which two only are worked. They are situated 
in the Niman valley, that belongs to the Bourrea 
system. The Zea and Niman concessions, although 
possessing no means of communication with each 
other, are separated by no very great distance. 
The geological origin of the formations worked out 
by both companies is evidently the same ; they are 
placed on the two slopes of the same range. The 
yearly amount of gold obtained from the two 
Niman concessions is 1440 1b. The gold, like in 
the case of the Zea diggings, is found in large 


grains. The conditions found in the two placers are : 
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No. 1. No. 2. 
Thickness of coveringground... 6 4 archines 
Re auriferous ,, . 3¢ 8 = 
Average per c. per cubic metre 15.5 13 grammes. 
The profits realised by this company may be 
calculated as follows : Roubles. Roubles. 


40 pouds at 20,000 roubles : 800,000 
212 men at 1000 roubles 212,000 
Divers expenses ; 88 000 
sao 300,000 
Profit 500, 000 or 


over 50,000/. 
In 1875 and 1877 vessels loaded with machinery, | 
implements, and provisions of every description 
started from Hamburg and arrived at Nikolaefka, 
at the mouth of the Amour, in fifty days, having 





passed through the Suez Canal. These goods, ' 
transhipped into river steamers, were carried for a 
considerable distance up the Bourrea in the direc- 
tion of the mines. This experiment proved suc- 
cessful and will probably lead to other attempts of 
the same description. But notwithstanding these 
facilities for transport, Russian enterprise appears 
to concentrate its attention, in preference, to the 
Baikal and Olokma districts. 


THE ARM. \MENT OF THE NEW 
ITALIAN FIELD ARTILLERY. 
WHEN the Italian Minister of War decided upon 
rehabilitating the field artillery, which had been 
suppressed, the first question to be settled was that 





ud 





of the guns with which it was to be armed. It was, 
however, a matter of course that the smaller of the 
two guns already in use in the artillery should be 
adopted, i.c., the 7-centimetre breechloader, which 
is considered to be satisfactory, and equal in power 
to the Austrian and German weapons of the same 
calibre. But the carriage and limber hitherto 
used with it have not proved suitable for hard and 
rapid work, being soon knocked to pieces when 
dragged at a gallop over hedges and ditches ; and 
it was determined to adopt as a basis what is known 
as ‘‘the lightened 1844 model,” introduced by 
General (then Colonel) Cavalli in 1859, for the 
rifled 8-pounders then in use. This model was de- 
signed to be used with only four horses, and conse- 


, quently it was deficient in strength at some points 
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where greater strength could only be attained by 
an increase of weight; but as the new batteries 
were to have six horses to each gun, this difficulty 
no longer existed. A larger wheel was therefore 
adopted from the steel model for the 9-centi- 
metre breechloaders, which had been found to 
stand rough work well, and was both higher and 
wider than the one previously in use. With the 
adoption of a higher wheel it became necessary to 
widen the b»ly of the carriage, in order to give 
stability ; and this in turn necessitated a change 
in the axle. 

It would have been desirable, for the sake of 
simplicity, to have a similar axle for the carriage 
and limber; Lut this was not found practicable, 
because in this model the two axles are differently 
adjusted. It was desirable to reduce as much as 
possible the pressure of the trail upon the ground, 
as this of course retards the progress of the gun, 
and some of the other necessary modifications 
would tend t» increase it. Taking everything 
into consideration, then, the axle of the gun- 
carriage was made of steel (in order to combine 
lightness and strength) ; it was somewhat altered 
in form, increased in length and thickness, and 
moved about 4in. back, so that the pressure of 
the trail upon the ground was reduced to about 
165 |b. 

When these and some other alterations had been 
effected, the new material was tested, and did not 
prove altogether satisfactory. 
after 600 rounds had been fired, the distance be- 
tween the trunnions was slightly increased ; and it 
was evident that the unaltered framework of the 
carriage was not equal to the strain imposed upon 
it by the heavier wheels and axle. It was there- 
fore strengthened by the addition of a crossbar, 
which held the two sides of the carriage firmly 
together (see Fig. 1). 

The brake tested was one invented by Cavalli, 
which was worked from the breech of the piece, 
the gunner going between the wheels to fasten it, 
after he had pointed the gun. 
was found to answer well in firing, but to be ex- 
tremely inconvenient on the march ; and as the 
great weight of the gun-carriage in itself diminished 
the recoil of firing, the latter consideration became 
the most important. The Cavalli brake was 
therefore given up, and an ordinary screw brake 
substituted, with a wooden bar. In order to 
facilitate the service of the gun, and expedite 
the business of taking aim, an elevating arrange- 
ment with a double screw — similar to that in 
use with the 9-centimetre breechloaders — was 
adopted. 

One of the two ammunition boxes fixed to the side 
of the carriage was arranged to carry three rounds 
of canister in sheet-iron boxes lined with thick felt, 
which mode of carriage is found to resist perfectly 
the shock when the piece is discharged. The other 
contains everything necessary to the service of the 
gun, including two small boxes of anti-oxidising 
grease. 

Modifications corresponding to those made in the 
gun-carriage were also introduced into the limber, 
Fig. 2, and various details wereimproved. The ammu- 
nition chest was altered so as to carrya larger number 
of rounds, and leave the gun less dependent upon 
the ammunition wagon, a very important considera- 
tion with field artillery, which should be as little 
hampered in their movements as possible. The 
present chest carries in its lower part forty projec- 
tiles, and in its upper part forty-four cartridges ; 
while the two central compartments contain—the 
upper one, prickers, friction tubes, duplicate parts, 
and everything that can be required for serving the 
gun—and the lower drag ropes, grease, and what- 
ever else is likely to be needed on the march. On 
account of the increased size of the chest, it was 
found necessary also to move the axle of the limber 
forward, so as to keep it in the same vertical plane 
as the centre of gravity of the ammunition chest. 
The increased weight also necessitated a stronger 
system of ironwork. 

The mounting of the gun thus completed, it was 
tested by a discharge of 750 rounds, of which 200 
were fired when the piece stood upon a soil of large 
loose pebbles, 300 with the brake closed, and a 
third part of the whole at the greatest elevation 
possible to the piece (about 20 deg.). At the close 
of the trials the carriage was found in excellent 
condition, and no inconvenience had been dis- 
covered in the working of any of the arrangements. 
The recoil was moderate, as can be seen from the 
following Table : 


It was found that | 


This arrangement | 


| | 
Elevation of Soil on which the Battery 


the Gun. was placed. Recoil. 


Brake. | 


{ ham 
With | 5 
Without 

With 


” 


deg. 
0 
0 
0 
0 
10 
10 
10 
10 
20 
20 
20 
20 


| 
Beis 


Ordinary ground 


”» ” 
Hard beaten road 
| Large loose pebbles . 
' Hard beaten road 7) 
i Without 
With 
Without 
With 
Without 
With 
Without 


| ” ” is 
| Large loose pebbles .. 
Hard beaten road 


a - ire 
Large loose pebbles .. 


” ” 


The carriages, &c., were next tested in thirteer 
marches, over a distance of about 210 miles, at all | 
paces, and over all varieties of ground, including 
very steep descents, and crossing ditches. Sharp 
turns were made in narrow places, the guns were 
unlimbered and limbered up, and all the different 
movements of the service of the pieces gone through. 
The result proved that the material was perfectly 
suited for easy and rapid use, and all the arrange- 
ments most convenient. 

A matter left in doubt, however, was the de- 
sirability of permanently adopting the system of | 
elastic connexion for the gun-carriage and limber, | 
which formed part of the ‘‘ lightened 1844 model,” | 
and was designed by Cavalli. According to| 
this method, the trail was joined to the limber 
by means of a large flat plate spring, suspended 
at the middle of its own length from the axle 
of the latter. As the weight of the trail 
drew down that end of the spring to which it was | 





attached, the other end rose, and pressed upwards | 
against the fore-carriage and the pole, keeping the 
latter almost horizontal. The advantages of this 
mode of union at first appeared to be very great, 
giving a freedom of movement to the two vehicles, 
which was found valuable in traversing broken 
ground ; but after five or six marches, the strain | 
proved too great for the elasticity of the spring, and | 
it became weakened, allowing the pole to drop from | 








|an elevation of 2 ft. 7 in. above the ground—to | 
|within 1 ft. of it. It was therefore determined 
| not to apply the spring connexion to any more | 
| limbers, but to give the system a further trial, on a | 
| larger scale, and with springs of improved material, | 
| in those to which it had been already applied. | 
Another point retained for further experiment | 

| was the length of the pole. In the new material | 
| it projected for 8 ft. 7 in. beyond the crossbar; but | 
this was found inconveniently short in going down | 
| hill, the brake having to be used at the slightest 
descent, in order to prevent the limber from run- 
ning down on the horses. On the other hand, a 
short pole is a great convenience in turning suddenly 
where there is but little room, or in crossing ditches. 
The following are the principal data of the new 
field artillery, as now decided on : 


7-Centimetre 
Horse 
Artillery. 


7-Centimetre 
Field 
Artillery. 
ft. 
0 
4 
0 


ft. 
0 
4 
4 
0 


in. 
Calibre * rr 
Extremo length of axle 
Diameter of wheel 
Width of tyre .. 
Height of the axis of 
above the ground =i iS 
Horizontal distance from the axis of 
the trunnions to the axis of the 
axle... hee bi a aa 
Wheel base of carriage and limber.. 
Total length of carriage and limber, 
from voint of pole to muzzle of 
gun ¥ ee a a 


the trunnions 
° 
3 


21 9 22 0 


about 165 ]b. about 178 Ib, 
5% ewt. 57% cwt. 
187 Ib. 121 1b. 
8} cwt. 7} ewt, 


Pressure of trail upon the ground .. 
Weight of gun .. ‘ 
one wheel 
gun-carriage es <e 
ae sg with gun and 
equipments .. me a e 
Weight of gun, carriage, and limber 
complete, with ammunition, &c., 
Rounds carried, with the gun-car- 
riage, canister 
Rounds carried, with 
common shell on is ea 
Rounds earried, with the limber, 
Shrapnel Ss ‘a e +s 
Rounds carried, with the limber, 
canister ie - sa ‘i 
Rounds carried, with the limber, 
cartridges ‘ sis a , 
Total number of rounds carried 


” os 


” 


15 ewt. 13} cwt. 


304 cwt. 25} cwt. 


ae “e ne 3 
the limber, 
20 


Patent LAw Rerorm.—At the ordinary meeting of the 
Society ‘of Arts, on Wednesday the 18th inst., a paper wil: 
be read by Mr. H. Trueman Wood, the secretary of the 
society, ‘‘ On the Government Patent Bill.” The paper will 
be followed by a discussion. Mr. R. E. Webster, Q.C., 





MESSRS. BRYAN DONKIN AND 


| vessel of liquid. 


| space. 





will be in the chair. 


CO.’S GAS 
EXHAUSTERS. 

IN the gas exhibition at the Crystal Palace, Messrs. 
Bryan Donkin and Co. are showing a pair of Beale’s 
new patent gas exhausters, driven directly from a 
single cylinder steam engine, as illustrated by Figs. 1 
and 2 of the engravings on page 315. Mr. Beale’s 
exhausters have been long and favourably known, and 
have formed the subject of a series of patents ex- 
tending over many years. The one shown in detail in 
Figs. 3 and 4 is the latest type, and differs from the 
previous patterns principally in the means by which 
the slide is carried. As will be seen, the inner 
cylinder, which is eccentric to the outer one, and forms 
a division between the inlet and outlet openings of the 
exhauster, is driven from one end only, carrying the 
radial piston round with it. This latter is provided 
with a cross slide at its centre, working on a rect- 
angular slide block, pivotted upon the end of a steel 
arm or stud that projects from one of the cylinder 
covers. By this arrangement the weight of the piston 
is carried, in the position shown, upon the stud, in- 
stead of upon its lower edge, consequently the friction 


| is greatly reduced, and at the same time the piston is 


guided in such a way as to allow of its being driven at 
a greatly increased speed. The outer case, as is usual 
in this class of apparatus, is not circular in cross- 
section, but is slightly flattened, and therefore, as the 
inner cylinder revolves, the cross slide moves over the 
block to allow the piston to descend until it subtends 


| an arc of the outer case of which it is the corresponding 


chord. oh 
The new exhausters, owing to their improved me- 
chanical arrangement, are capable of being driven 


;much more rapidly than the previous ones, those 
| shown in the engravings being designed to run at 300 


revolutions per minute, and to deliver 15,000 cubic feet 
per hour each. ‘They are mounted upon the same bed- 
plate as the engine, which has a cylinder 6 in. in 
diameter by 6 in. stroke, the whole forming an ex- 
ceedingly compact arrangement, and being turned out 
in first-class style. The engine is governed by a 
hydraulic regulator actuated by the vacuum on the 
inlet side of the pump. As shown in Figs. 2 and 5, 
its consists of a bell capable of rising and falling in a 
It is formed of two concentric cases, 
both open at their lower ends and separated by an air 
The inner case is connected to the hydraulic 


;main by a vertical stand-pipe rising through the liquid, 


while the concentric space between the two cases is 
closed, except for a small adjustable opening regulated 
by a cock, and acts as a dash-pot to moderate the 
motion. The bell is guided by a lever, which is 
weighted to give the desired degree of vacuum, and 
is furthermore connected to the throttle valve in such 
a way that when the bell falls —_— to an increase in 
the vacuum, the valve is closed, and rice versd, 
Already a considerable number of the new exhausters 
have been sold, varying in capacity from 225,000 cubic 
feet to 15,000 cubic feet per hour, and experiments 
made in practical working at the Old Kent-road Gas 


| Works demonstrate that, for a given amount of power, 


they pump 33 per cent. more gas than their pre- 
decessors. 


THE STRENGTH OF CORRUGATED 
LUES. 

IN view of the discussion at present going on as tothe 
Board of Trade rules for marine boiler construction, the 
following report on the strength of Fox’s corrugated flues 
made by Mr. William Parker, the chief engineer-surveyor 
to Lloyd’s Register, will be read with interest _We may 
remark that the present rule of the Board of Trade for 
the strength of corrugated flues is the same as that used 
by Lloyd's prior to Mr. Parker’s report, and is as follows : 


10,000 ¢ 


working pressiire in which d is the external 
diameter of the flue, and ¢ its thickness, both in inches, 
Mr. Parker's report is as follows : 
‘* Lloyd’s Register of British and Foreign Shipping, 
2, White Lion-court, Cornhill, E.C., 
November 28, 1882. 

‘* Sir,—In accordance with the instructions contained in 
your letter of the 23rd inst., I proceeded to Leeds to 
attend a test to destruction of a rolled corrugated flue or 
furnace, for the purpose of obtaining some further infor- 
mation on the strength of such structures. 

‘*Several previous experiments have been made to ascer- 
tain the strength of these furnaces as compared with plain 
ones of the same diameter and thickness, and, although 
the corrugated flues then experimented upon were not 
truly round, they showed such a decided excess of 
strength over plain furnaces that it was considered that 
a pressure of at least 25 per cent. over that allowed for 
plain flues could be safely permitted for them. The 
method of manufacture until recently adopted with these 
furnaces was to form a plain cylindrical furnace and then 
produce the corrugations by hammering it between large 
swages. By this process it was exceedingly difficult to 
insure the furnaces being truly round when finished, and 
this materially weakened the furnaces, as any deviation 
from the circular form necessarily causes a loss of strength. 
In order to obviate this result, and also to provide ade- 
quately for the increased demand for corrugated fur- 
naces, the Leeds Forge Company have recently laid 
down a large rolling mill for the manufacture of the flues. 
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By this method they are made perfectly true, and must, 
therefore, be stronger than those made by the original 
process. The experiment conducted on Friday last was 
intended to show the extent of this superiority. 

“The experimental furnace was 6 ft. 9 in. long, 3 ft. 
1 in. outside diameter, had 13 corrugations 14 in. deep, 
and pitched 6 in, apart from centre to centre of each 
corrugation. The material composing the flue was mild 
steel, which was shown by the testing of a piece cut from 
the plate to have a tenacity of 22.7 tons per square inch, 
with an elongation of 35 per cent. in a length of 10 in. 
he furnace was enclosed in a strong wrought-iron 
cylinder specially made for the purpose, the annular 
spate between the furnace and cylinder was filled with 
water, and by means of a hydraulic pump the requisite 
pressure was applied. Two of Messrs. Dewrance’s large 
pressure gauges were attached to the cylinder to indicate 
the pressure being exerted upon the furnace. 

‘* Before any pressure was applied the furnace was care- 
fully gauged for roundness, and it was found to be per- 
fectly true along its whole length. 

‘The pressure was then applied, and at each increment 
of 100 ib. per square inch the furnace was carefully 
gauged, both vertically and horizontally, at the central 
corrugation, and the third one from each end, and also 
longitudinally, so that the elongation under various pres- 
sures, the limit of elasticity of the material, and the 
ultimate strength to resist the collapse, should be ascer- 
tained. As will be seen from the attached Table of 
results, up to a pressure of 500 lb. per square inch, no 
alteration in the cylindrical form of the furnace was per- 
ceptible, but it had slightly elongated even from the first 
application of 100 Ib, pressure; at 800 1b. it had sprung 
or altered its circular form to the extent of .); in., while 
it had gone on steadily elongating to fully y; in. ; but on 
the pressure being released it entirely recovered its 
original shape; at 850 lb. pressure its alteration was 
slightly increased, and on relieving the pressure per- 
manent set could be distinctly measured, both cylin- 
drically and longitudinally, and at a pressure of 900 Ib. 
per square inch it slowly collapsed, altering its form more 
rapidly than could be followed up by the pump. 

‘* After this twelve holes were drilled at various parts 
of the furnace to ascertain the actual thickness of the 
plate, and the various places showed thicknesses varying 
from .51 to .53 of an inch. 

‘“This experiment shows that the ultimate crushing 
strength of the furnace could be expressed by the formula : 
60,000 x ¢ 








d 
where ¢ is the thickness of the plate and d the mean 
diameter of furnace. 

‘““As the result of this and previous experiments, I 
would respectfully submit for the consideration of the 
Committee that for the future corrugated furnaces (1} in. 
deep) should be approved of for a working pressure found 
by the following formula ; 

Worki ; _ 1000 x (T - 2) 
orking pressure = ; 

where T is the thickness of the plate in sixteenths of an 
inch, and D the greatest diameter of the furnace in inches. 

‘If this rule is adoptéd new furnaces of ;°5, 73, 7, and 
yy of an inch in thickness will possess margins of safety 
of 4, 5.17, 5.45, and 5.62 respectively, while the same 
furnaces, when their thigkness is reduced by corrosion 
by tin., will in each case possess a margin of strength 
of 3.9. 

‘© The introduction of the term (T—2) inthe numerator, 
practically provides for the fact that an equal amount of 
corrosion weakens a structure composed of thick plates to 
a less extent than it does one made of thin plates. This 
is already provided for jn the Society’s rules on the shell 
and combustion chamber plating of boilers, and should | 
apply also to furnaces. 

‘* T may state that at this experiment I was met by Mr. 
A. C. Kirk, of the firm of R. Napier and Sons, and by 
representatives from the Admiralty and from the Board | 
of Trade, who were all satisfied as to the value of this 
experiment in arriving at a satisfactory formula for cor- 
rugated flues. 

“Tam, Sir, your obedient servant, 
‘© WILLIAM PARKER. 





** The Secretary, Lloyd's Registry. 
Particulars of Test of a Corrugated Furnace at the Works 
of the Lecds Forge Company, November 24, 1882. 
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STRAINS ON STEAMERS. 
On the Moles of Estimating the Strains to which Steamers 
are Subject.* 
By Wicuam Ricuarpson, Member. 

I purpose very briefly to point out the modes which are 
current of treating the strains affecting steamers and the 
fixing of the scantlings of their ironwork; and let me 
here say, for the sake of clear definition, that when in this 
paper I speak of length as affecting girder strains, I mean 
in all cases the ratio of length, 7.e., the length divided by 
the depth of the girder, or in other words, the length ex- 
pressed in units of the depth of the girder. 
length - hile in 

n 


Thus, in wracking strains this will be 


hogging and sagging strains it will be pate This is ir- 


respective of the material composing the girder. In 
actual calculation the depth is taken to the true centres. 

The most obvious way of regarding the ultimate girder 
stress on a steamer is to suppose her loaded and supported 
on the crest of a bank, and not in any way water-borne 
(see Fig. 1). The stress in this position will manifestly 
depend upon the weight of the fore and after bodies, 
respectively, and upon the distance of their respective | 
centres of gravity from the point of suspension. 

This method, and the finding of the neutral axis, are 
very fully gone into in the work on shipbuilding, written 
by the late Sir William Fairbairn ; but it is a stress to 
which it is usually considered a ship ought never to be 
subjected. It is contended, and perhaps with reason, 
that a steamer is built to float, and not to be stranded. 
Still, this way of regarding girder strains has so much to 
recommend it, that whenever my firm builds a steamer 
without a classification certificate, we always adopt this 
method. Such instances have usually been paddle 
steamers intended to carry little or no cargo beyond 
bunker coal; but it is worthy of remark that these 
steamers, which were calculated to bear this stress, and 
which in more ;jthan one instance have borne it success- 
fully, should have been considered inadmissible by the 
registries. So long as the load-line remains an open 
question, this is, perhaps, inevitable. 

The actual stress upon a vessel at sea is not so easily 
estimated, but it is a fraction of the stranded strain, and 
will not vary widely from a constant fraction. It has 
been variously estimated by different authorities. In Mr. 
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William John’s paper (vol. xv., 1874, of the Transactions) 
itis stated that the displacement multiplied by +s of the 
length will give a fair average for the maximum bending 
moment of merchant steamers. This bending moment is, 
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I understand, irrespective of the depth, and therefore a 
different thing from the hogging stress on the upper 
works. By themethod which I think was first largely | 


* Read at the twenty-fourth session of the Institution 
of Naval Architects, 





gone into at the Admiralty, when Sir E. Reed was Chief 
Constructor, waves are assumed to be of a certain 


| length and height (see Fig. 2), and the bending moments 
| are then calculated. 


It is sometimes argued that very long ships may over- 
lap two wave crests, but as it is believed that some waves 
are over 1000 ft. from erest to crest, it cannot be safe to 
count upon this, at least not in steamers designed for 
general trades. 

Itis usual to speak of hogging, sagging, wracking, and 
torsional strains, but all of these are derived primarily 
from the weight of the steamer and of cargo (in other 
words, from the displacement) and from the length. It 
would be foreign to the purpose of this paper to consider 
minor or local strains ; it is sufficient to show that in fix- 
ing the scantlings of the midship section, the principal 
stress will always depend on the displacement and the 
length. This, no doubt, will be accepted by all who have 
paid any attention to the subject. 

Let us now consider how these strains are provided for, 
how the problem is faced. 

The Admiralty are believed to calculate the strains on 
every vessel, and to determine the material accordingly). 
Private firms no doubt vary widely in their practice. 
I have given that of my own firm, and in vol. xvi. (1875) 
of the Transactions you will find a further investigation 
of what should be allowed if the steamer is water-borne. 

The Veritas Society have a table of scantlings for dif- 
ferent sizes of vessels, the successive grades of which are 
determined by the contents of the parallelopiped of the 
length multiplied by the beam and by the midship depth 
(see Fig. 3). A deduction is made of 30 per cent., but 
of course this has relatively no effect on the formula, for 
it is evident that ifa has a certain relation to b, the 
same will hold good for fractions of the same, or, 
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So far as I know, except in extreme proportions, the 
Veritas Society neglects the element of length into dis- 
placement. If, therefore, we could consider that all 
vessels have the same relative freeboard, we might 
characterise the Veritas method as discarding al} dif- 
ferences of model, but otherwise a rough approach to 


















Fig. 6. 


basing scantlings on an average displacement irrespective 
(except in extreme proportions) of length. 

The Underwriters’ Registry take as a standard the 
under deck tonnage, either as measured or as taken from 
the plans, neglecting also, except in extreme cases, the 
element of length into displacement. This plan (see 
Fig. 4,) is therefore a much nearer approach to a dis- 
placement basis than the Veritas, because it takes the 
model into account, and if applied only to cargo vessels 
loading up to the limits of a well recognised scale, it would 
be a very close approximation to a displacement basis, 
but irrespective (except in extreme proportions) of length. 

Lloyd’s Registry used formerly to vary their grades 
also with the under deck register tonnage, but latterly 
they have adopted instead two sets of numerals, which 
are arrived at in the following manner : 

Table G contains the grades of numerals which regulate 
the scantlings of the frames, reverse bars, Kc. Eac 
numeral is the midship depth of the steamer in feet 
measured from keel to deck, plus the half-moulded beam, 
plus the half-girth ; that is to say, it is the length of the 
black line in Fig. 5. 

This is as far removed from a displacement basis as it 
is well possible to conceive. If we assume two exactly 
similar vessels, the one twice the dimensions of the other, 
the displacement (if the draught of water be also doubled) 
would be increased as the cube of two (2°), that is, eight 
times, whereas the numeral in Table G would only be 
doubled. 

The plating, the stringers, &c., are regulated by 
Table Go, the numerals of which are the numerals of 
Table G multiplied by the length of the vessel. This 
gives the prismatic surface of the midship section as taken 
in lig. 5, prolonged to the ends of the ship (see Fig. 6). 
This also is far removed from a displacement basis, 
Except to the small extent of the rounding of the 
bilge, on one side only, the difference of model is not 
taken into account at all, and for progressive sizes in 
similar vessels the scantlings in the table would increase 
as the squares only, while the displacement and the 
strains increase as the cubes. Thus in the illustration 
above, where one steamer is twice the dimensions and 
draught of the other, the displacement would be increased 
eight times, whereas the numerals would be increased 
only four times. The effect of this in large or very long 
steamers is easy to be seen. The weakness of large 
steamers was well described by Mr. William John in the 
paper of his before alluded to (see page 80 of vol. xv. of 
the Transactions), and on page 3 of vol. xviii. will be 
found a woodcut which gave in a graphic form some cal- 
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culations made by the staff of my firm, under the direction | 


of my partner, Mr. Charles Christie. The calculations 
were from Lloyd's rules in force in 1877, but although 
additional material has since been added, the basis of 
Tables G and G» remains the same, and therefore I 
reproduce the diagram (see Fig. 7). The additional 
material required by the rules at present in force would 
carry the curve of material higher up, as shown. The 
curves, which have been derived from actual calculation 
in each instance, show clearly enough that while the 
strains vary as the square of the length, the material to 
meet them varies more nearly as the first powers. It 
must be noted that in this particular calculation the 
midship section is assumed to be the same with each 
different length, wherefore the strains vary as the 
squares, not as the cubes, of the lengths. 

As regards differences in model, seeing that strains 
depend so directly upon proportionate dimensions and | 
upon displacement, it will probably be generally conceded 
that a wide door for error is left open when these are 
attempted to be averaged. The co-efficient of fineness of | 
displacement, reckoned from the top of the keel to the 
load-line, has been in vessels recently built as high as 
.81 or .82, and I suppose in some vessels of special type it 
will be found to be below .50. In Fig. 7, I give the strains 
relatively with models of .50 and .78 of the parallelopiped | 
taken to the bottom of an ordinary keel. 

The classification societies, forming their rules tenta- 
tively, have preferred, not perhaps unnaturally, to make 
out tables and prescribe rules, both based largely on prac- 
tice, rather than to enunciate principles or simply to pre- 
scribe a limit, as the Board of Trade do in the case of 
bridges. It is not therefore easy, or even possible, to say 
how far any of them recognise the depth of the girder as 
an element of strength. ‘The calculations shown in Fig. 7 
refer to the practice of one society only. Similarly as 
regards an added constant for corrosion, it is not stated 
how much is allowed. 

It is probable that changes will ere long be made 
in the rules of one or all the classification societies. Many 
shipbuilders are far from satisfied, and it is in every way 
undesirable that we, the builders, who are the designers 
and constructors, should not be content with the regula- 
tions of those who in so many respects assist us and aid 
us, and to whose funds we are the principal contributors. 





KNOWLES’ AUTOMATIC SUPPLEMENTARY 
GOVERNOR. 

Ir is well known that the action of a centrifugal 
governor produces only an approximate uniformity 
of speed in a steam engine. For every position of the 
throttle valve, or of the trip mechanism of the auto- 
matic expansion gear, there is at a given pressure a 
corresponding speed of the engine, not usually differ- 
ing greatly from the determined speed, but. still 
sutiiciently to be of importance in many industries, 
particularly in cotton spinning, where the machinery is 
nomally run at its highest possible velocity for good 
working, and is especially sensitive to sudden tluc- 
tuations. Many attempts have been made to produce 
governors that should not be subject to this disadvan- 
tage, but hitherto with very slight commercial success. 
Lately, however, Mr. Wm. Knowles, of Bolton, has 
devised an exceedingly simple and effective method 
of overcoming the difticulty. Instead of seeking to 
produce a theoretically perfect governor that should 
have no margin of error, he has adopted the existing 
type, and has corrected its variations by the aid of 
a supplementary apparatus, whose action is intended 
to be limited to the small difference of speed, corre- 
sponding to the difference between the highest and 
lowest working positions of the governor balls. This 
supplementary apparatus consists of a small centrifugal 
governor, having upon its spindle two friction discs, 
situated so far apart that there is room for a friction bowl 
to be placed between them. When the engine runs at 
the normal speed both the friction discs are clear of 
the edges of the bowl, but the slightest alteration in 
speed, either upwards or downwards, brings one plate 
in gear with the disc, and therchy rotates it. This 












motion may be utilised in various ways in controlling 
the engine; in the illustration below an arrange- 
ment is shown in which the rod connecting the main 
governor to the automatic expansion gear, is lengthened 
or shortened by means of a right and left-handed 
nut driven from the friction disc of the supplementary 


governor. <A A' are the two parts of the rod; B the 
nut, carrying a grooved pulley ; C C the friction plates, 
D the friction disc, and E a pulley that transmits 
motion to the nut B. 

It will thus be seen that the main work of govern- 
ing the engine devolves, as in the past, upon the large 
governor, which can be set to any required degree of 
sensitiveness and rapidity of action, while the hitherto 
uncorrected variations, due to the ditferent positions 
of the governor balls, are compensated by the small 
governor, which reduces or increases the length of the 
rod A in such way as to maintain the plane of the 








large governor constant. A number of diagrams have 


| been taken by Moscrop’s speed recorder from first- 


class engines, running alternately with and without 
the supplementary governors, and the improvement in 


| uniformity in the former case is most marked, parti- 


cularly where the steam pressure is subject to varia- 
tions. Messrs. Hick, Hargreaves, and Co., of Bolton, 
are the manufacturers of the improved governors, 





PROFESSOR FLEEMING JENKIN’S 
ELECTRIC TELPHERAGE. 

‘* TELPHERAGE” is the name given by Mr. Fleeming 
Jenkin, the well-known electrician and professor of 
civil engineering in the University of Edinburgh, toa 
system which he has devised for transporting vehicles, | 
containing goods and passengers, to a distance by the 
electric current independently of any control exercised 
from the vehicles themselves. 

The system has been patented, and it is to be hoped 
that a practical trial of it will soon be made. Pro- 
fessor Jenkin’s idea is to employ strained metal cables 
which will serve both to sustain the load and convey 
the electric current. The frames or trucks supporting 
the load run along the cable on wheels, and the cars or 
loads are suspended below them from the axles of the 
wheels. 

In the simplest arrangement of the line there is a 
break of continuity at each post supporting it ; and 
the sections of cable are theinselves insulated from each 
other, and the earth. They are, however, capable of 
being connected by movable coupling pieces, actuated 
by the train, so that all the sections; receive the ex- 
citing current and form part of the general circuit. 

The current is supplied to the line by a stationary 
dynamo-electric machine driven by a steam engine or | 
other motor ; and since the line is elevated from the 


| ground on insulating standards, the same dynamo will 


supply a considerable length of line, as the leakage 
need not be excessive if proper precautions are taken. 
With ground lines of electric railway, like that of 
Siemens or Edison, the leakage is very marked, and 
Mr. Edison has adopted the plan of dividing the whole 
line into short sections of a few miles, with stations 
and feeding dynamos at each. Dr. Werner Siemens 
favours the use of an insulated conductor supported 
beside the line, and giving current to the motor on 
the train by means of a running connexion pulled by 
the train. Professor Ayrton and Perry have, as is 
well-known, sought to overcome the leakage difficulty 
by making the line in very short sections, each of 
which is put in circuit with the dynamo in turn as the 
train progresses, by an automatic action of the train 
itself. In this way there is only one section electrified 
at a time, namely, that over which the train is 
running, and the leakage on the whole line is con- 
sequently very small. 

The loads or cars on the telpherage line are con- 
nected together in trains, and the length of a train is 
nearly the length of a section of the cable or conductor. 
On passing either of the movable coupling pieces be- 
tween two sections, the train throws it out of action, 
disconnecting the two sections at that point ; but the 
circuit between these sections is maintained through 
the wheels of the train itself and a conductor on the 
train. In circuit with this conductor is a dynamo- 
electric motor, which is actuated by the current, and 
propels the train by driving the wheels. The power 
provided is more than sufficient to keep up a maximum 
speed, and the train is provided with a governor which, 
when the speed is sufficient, closes a shunt and allows 
the current to pass without traversing the coils of the 
electro-motor. The governor acts directly to check 
the train if the speed becomes excessive, by short- 
circuiting the electro-motor, or otherwise bringing 
electric brakes into operation. 

To further insure that one’ train shall not overtake 
another, Professor Jenkin provides an automatic tele- 
graphic communication along the line, and the trains 
in passing close and open the telegraphic circuits. 
This automatic telegraph actuates circuit closers be- 
tween the different sections of the main cable or con- 
ductor, so as to maintain connexion between the 
sections for a certain distance behind the train quite 
independently, it may be, of the movable coupling 
pieces. It is obvious that a following train entering 
upon a part of the line in which the sections are thus 
connected will have its speed checked, as the applica- 
tion of the power upon the train depends upon there 
being a break in the electrical coupling between the 
two sections on which the train is for the moment sup- 
ported. 

It will be seen from the above description that th 
control of the trains is completely automatic‘and inde- 
pendent of the guards or engine drivers. Fig. 1 will 
serve to explain the system more clearly. Here A! 
A, A; As are separate sections of the insulated cable, 
and B B B are bridge pieces which establish metallic 
connexion throughout the series of insulated sections, 
so that wherever there is no train on the line the 
sections are coupled together and form part of the 
circuit. At one end of the line C, there is a stationary 
dynamo supplying a constant current to the circuit, 
despite the variations of resistance caused by more or 
less trains upon the line. A train on the line between 
sections A, and A! is indicated at D ; and the length of 
this train is such that it always spans at least one of the 
junctions between two sections. The train, as it enters 
on a newsection, removes the bridge or coupling piece B, 
which connects this section with that in rear, and thus 
compels the current, in order to maintain its circuit, 


, to flow through a connecting wire or conductor G; 


(Fig. 2), on the train in which one or more electric 
m0‘ors are connected. These serve to turn the wheels 
of the cars by proper gearing, and propel the train. 
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tefore the tail of a train leaves the preceding section 
it replaces the bridge or coupling piece B so as to keep 
up the continuity of the circuit ; but not before another 
bridge in advance has already been opened. The 
current will in this way pass in series through any 
number of trains on the line, and propel them all ; but 
of course the more there are and the heavier the load, 
the greater the call made on the generating dynamo 
at C. 

The bridge pieces B B and the passing trains D are 
not the only means of connecting the sections elec- 
trically. There are also circuit closers E E, Fig. 1, 
and these are brought into action by means of electro- 
magnets. From each magnet an insulated wire F 
passes forwards along the line past one or more of the 
sections A, as may be desired. The wire F is then 
brought to one of the bridge pieces B, and the same 
movement which removes the bridge piece connects 
the wire F with the main circuit. The wire F then 
diverts a small portion of the current to its electro- 
magnet E, which attracts an armature, thereby keep- 
ing connexion for a time between the sections in rear 
of a train, notwithstanding the advance of a following 
train. 

The telpherage line is shown in fuller detail on the 
plan and elevation, Figs. 2 and 3, where A,, A,, Az, 
A,, are sections of a single wire-rope or rail, supported 
above the ground by insulating supports B,, B,. In 
general two lines of cable would be used, but the 
single line will serve in some cases. A train of three 
ars D,, D., Dy, is shown passing over the line between 
sections A, and A,. Every support, such as B,, is 
provided with a switch lever a, which, in its normal 
position, establishes electrical communication between 
the sections A,, A,, and A,, A;, the lever then bear- 
ing against a piece of metal, which is in electrical 
connexion with one section, whilst the lever itself is, 
through its axis, in connexion with the other. The 
first vehicle of each train is fitted with a cam F, so 
arranged as to catch each lever as it passes, and throw 
it over into a position, such that electric communica- 
tion between A,, As, is severed, and at the same time 
a portion of the main current is diverted through the 
lever and the new contact, which it now makes into 
an auxiliary telegraph wire. 

The train consists of an electric locomotive C and 
three cars D,, D., Ds, connected together by light 
coupling rods E E E, which may be made of tough 
wood and are attached to the carriages by metal pins 
and end pieces, On the leading vehicle, which in this 
“ase is a locomotive, there isa cam F, which pushes 
aside from the normal position every switch lever a of 
every insulator. The cam F, on the last vehicle 
restores every switch lever over which it passes to the 
normal position. 

The end of an insulated conductor G is metallically 
connected to the frame of the last carriage and the 
other end is led along the train to the main binding 
screw H (Fig. 2) on the electro-motor on the loco- 
motive, and completes the circuit of the motor by con- 
necting its other terminal to the metal wheels running 
on the rope. Since the locomotive has passed over B, 
the switch lever has been moved from the normal 
position and there is no electrical communication 
through it from A, to Aj, as the last carriage has just 
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passed over B, the switch lever then is in the normal 
position and the current is free to pass from A, to A,. 
The whole of the current now passes from the section 
A, A, to the section A, A; through the train, so pro- 
pelling it along until a new section is reached and the 
process of opening by the front vehicle and closing by 
the last is repeated. 

In order to prevent a following train from coming 
too near the one in front, Professor Jenkin arranges 
an electro-magnet m (Fig. 2) having its core in metallic 
contact with ¢,. The wire which works it comes from 
the contact made by the lever « of the preceding in- 
sulator ; it passes round the core, and is connected to 
e, A softiron armature x is centred at o on a metal 
wire p insulated from c, but electrically connected 
with ¢), so that when the armature 7 is in contact with 
the core of the electro-magnet the section A; is in 
electrical communication with A,, no matter in what 
position the lever a of that particular insulator may 
be. <A spiral spring q holds x clear of m when no 
current is passing in the wire of the electro-magnet. 

Instead of employing strained ropes, Professor 
Jenkin also designs to use trough-like conductors, the 
two sides of the trough serving as rails for the wheels 
torunon. He also proposes another arrangement of 
the telpherage line whereby the sections are much 
larger than the trains, and the break in one is ator 
near the middle of the other. In this casé, when no 
train is passing, the current crosses backwards and for- 
wards between these conductors by movable coupling 
pieces, the train or vehicle (as in the arrangement we 
have described) breaking one of these connexions as it 
passes, and establishing connexion between them 
through its electro-motor. The coupling pieces in this 
plan are replaced by an automatic telegraph appliance, 
and maintained until the vehicle or train is at any 
desired distance from each successive break. 

Professor Jenkin’s invention certainly promises to be 
useful, and we anticipate that it will soon have a fair 
trial, either in the carriage of coal hutches or other 
goods. For passenger conveyance it appears especially 
suitable in large towns and suburbs, where it could be 
erected along streets, and might by its continuous 
action convey a constant stream of passengers. 


ARNOLDI'S ELECTRIC ALARM GAUGES. 

ARNOLDI's electrical alarm attachment for pressure 
and vacuum gauges is designed to act as an additional 
safeguard when used on boilers or vessels subject to 
hydraulic or other pressure, and also to form a tell-tale 
or check against attendants who allow the pressure to 
rise above that which their instructions allow. 

Fig. 1 represents a battery of three boilers electri- 
cally connected to a gong and an indicator box, the 
latter of which points out the boiler which may be at 
fault. Fig. 2 illustrates the application of the attach- 
ment to a ‘‘ Bourdon” gauge. When the invention is 
applied to such a gauge the only additional part is the 
light metallic spring A, fastened on the gauge tube, 
and the insulated circuit terminal screw B, provided 
with the regulating screw D. The use of this latter 
is to make contact with the spring A upon the ex- 
panding tube F. The other circuit terminal C, shown 
on Fig. 2, can of course either be fixed at that point or 


elsewhere on the piping or body of the pressure vessel. | 








In adjusting this attachment, as arranged in Fig. 2, 
it is only necessary to raise the pressure on the gauge 
(when attached to the battery and gong) to that point 
which it is desired shall not be exceeded ; the regu- 
lating or adjusting screw D should then be screwed in 
until it touches the spring A and so forms connexion 
with the tube F and rings the gong; the adjusting 
screw is then secured by the jam-nut E; on the 
pressure falling one-quarter or one-half pound, the 
electrical connexion will be broken and the alarm 
gong will cease ringing, and whenever the pressure 
rises again to the set point the alarm will sound and 
continue ringing until the pressure falls. The point 
of alarm contact being with the prime moving part 

















of the gauge, the continuous alarm will be given 
irrespective of any defects or dismemberment of the 
mechanism that operates the index. The attachment, 
although shown in Fig. 2as an open circuit, can be 
equally well and simply made on closed circuit. 

The attachment is also applicable to diaphragm or 
other forms of gauges in an equally simple manner to 
that shown in Fig. 2; and one of the most valuable 
points in the invention is that it can be applied to 
gauges now in use without in the least altering or im- 
pairing their adjustment, while the alarm gong may 
be placed at any distance from the pressure generators 
and entirely out of control of the attendants. 
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A Deep Mi1xe.—The deepest coal mine in the United 
States is now said to be at Pottsville. Its shaft is 1576 ft. 
in depth, and 2)0 cars, holding four tons each, are lifted 
every day threugh the whole length of the shaft, the 
passage occupying little more than a minute. 














HORIZONTAL COMPOUND ENGINE. ELECTRIC LIGHTING NOTES. 

Ow pages 319 and 322 we illustrate a pair ofcompound | Tue Maxim-Weston Electric Company have con- 
condensing engines constructed by Messrs. Hayward | tracted with the Science and Art Department to light 
Tyler and Co. for Messrs. Jorrome, Sons, and Co. The | Bethnal Green Museum. They are furnishing the 
cylinders are 16$ in. and 26 in. in diameter respec- | electric light at the Silbury Dock Works to enable 
tively, with a stroke of 33 in., and are intended to | the work to be prosecuted continuously day and night. 
run at a piston speed of 400 ft. per minute, and to in- 
dicate 200 horse-power. Each cylinder is steam- 
jacketted and (Figs. 5 and 6) is fitted with a specially 
prepared cast-iron liner, which can be withdrawn 
when it becomes worn. The covers, as well as 
the cylinders, are clothed with slag wool, while 
the latter are lagged with mahogany and _ brass 
bands, ; 

Tie high-pressure cylinder is fitted with Rider’s 
automatic valve gear, and the point of cut-off is 
regulated by the direct action of a Porter’s governor. 
The air pump (Figs. 3 and 4, page 322) is worked 
from an extension of the low-pressure piston rod ; the 








The library and dining-room of the House of Com- 
;mons is now lighted by the Edison Electric Light 
Company with 265 incandescence lamps; three more 
being used in the engine-room. ‘The power is derived 
‘from one of Armington and Sims’ steam engines of 
| thirty horse-power, fixed near the ventilation works, 
and drawing steam from the boiler of the works. A 
| cable of 150 ft. in length runs from the engine-room to 
the library and dining-room, where branch wires go to 
| the clusters of lamps. Each chandelier is kept under 
| perfect control by means of an automatic regulator, 
jand any lamps can be turned off without affecting 
barrel is 9 in. in diameter by 33 in. stroke, and is| the rest. The lights are partially turned down at 
lined with gun-metal. The bracket is likewise of | midnight. The contract for the lighting extends to 
gun-metal, and is fitted with brass rings, while the | the end of the present session of Parliament. 
rod is of steel, cased with brass. The flywheel is | 
14 ft. in diameter by 26 in. in width on the face, and} Art the forthcoming electrical exhibition in Vienna 
is turned to receive a strap; it is made in halves, | there is to be a pavilion specially constructed according 
with planed and tongued joints, and is keyed upon a | to the wishes of the Emperor of Austria, and designed 
steel crankshaft, which at that part is swelled to 9 in. | to show the effect of the electric light on cloths and 
in diameter. The journals of the shaft are 6 in. by | broideries. Ditferent systems will be exhibited. ‘The 
9 in., and their bearings, like all the rest in the | Academy of Painting and Sculpture at Berlin has been 
engine, are of phosphor-bronze. | lighted by 200 Edison lamps, and the dynamo is driven 
The speed of these engines is 70 revolutions per | by a Ruston-Proctor engine of sixteen horse-power. 
minute, and the boiler pressure 60 lb. per square inch ;| At Buda-Pesth, the capital of Hungary, the National 
but it is intended to work with an initial pressure of | Theatre is to be lighted by 1000 Swan lamps. The 
80 lb. per square inch, if it should be found desirable. | theatre of Brunn, in Moravia, has been lighted for 





The whole design bears evidence of care, while tha | 
workmanship is excellent. | 
MILL ENGINES. | 


| 


ROLLING 


Ovr double-page engraving this week illustrates iF 


two pairs of engines constructed by Messrs. Davey | 
Brothers, Limited, of the Park Iron Works, Sheffield, 

for the rail mill of the Tredegar Bessemer Works. | 
Fig. 1 shows the reversing cogging mill engines and 
Fig. 2 the rail mill engines. In the former the cylinders, | 
which are overhung, are 40 in. in diameter and Sft. | 
stroke, and are fitted with balanced slide valves | 
worked, through reversing links of the Allan type, by | 
eccentrics fitted to separate shafts and driven by drag 

links from the main cranks. The reversing is etfected | 
by a steam cylinder fitted with suitable controlling | 
gear, so arranged as to dispense with the usual oil | 
cataract. All the starting handles are brought to | 
an elevated platform erected over the centre of the 
engine, so that the man in charge has a complete view 
both of the engine and of the rolls. 

The cranks are of cast steel and have the counter- 
weights cast on. The crankshaft is of best wrought 
scrap iron, ]6in. in diameter in the journals and 20 in. 
in the middle. The second motion shaft is also best 
wrought scrap iron, 20 in. in diameter in the bearings 
and 24in. in the middle. The spur gearing has a ratio 
of about 2 to 1; it is8 in. pitch and 24in. wide at the 
points of the teeth. The total weight of the engines is 

:-hout 140 tons. 

The engines designed for driving the finishing rolls 
have cylinders 48 in. in diameter, and 4 ft. 6 in. stroke. 
They are overhung and fitted with balanced slide 
valves driven by eccentrics through reversing links of 
the Allan type. The reversing is effected, as in the 
previous case, by a steam cylinder fitted with suitable 
controlling gear, so arranged as to dispense with the 
usual oil cataract. 

The crankshaft is 18 in. in diameter in the journals : 
its extreme length is 20 ft., and its weight upwards of 
13 tons. It is made in halves, bolted together in the 
centre, the flanges being used for carrying the balance 
disc. The height from the foundation to the centre 
of the crankshaft is 4 ft., and the total weight of the 
engines about 150 tons. 

Messrs. Davey Brothers supplied the first set of their 
rolling mill engines about five years ago to Messrs. 
Wilson, Cammell, and Co., of the Dronfield Works, and 
these are now being removed to Workington. They 
have since their erection rolled about 2500 tons of 
finished rails per week on the average, without any 
stoppage for repairs. The other engines and rail plant 
in connexion with these works were also constructed by 
the same makers, who have supplied similar engines to 
Messrs. Bolckow, Vaughan, and Co., Messrs. Steel, 
Tozer, and Hampton, the Tredegar Iron and Coal 
Company, the Barrow Hematite Steel Company (two 
pairs), also the Swanton Steel Company in America, 
and they are now building another pair for a Middles- 
brough firm for rolling large angles and tees. 

We may state that a modern rail plant, consisting of 
cogging, roughing, and finishing engines and mills, 
will turn out 3000 tons of rails per week with ease, 
whilst formerly 700 to 800 tons was considered a 
splendid week’s work. 


i 
} 





GERMAN CoAL.—The exports of coal from the Zollverein 
during the first eleven months of last year were 6,881,185 
tons. 





several months by Edison lamps. The municipality 
of Moscow has voted a sum of 80,000 roubles for the 
illuminations on the occasion of the Czar’s coronation 
in May. The citadel of the Kremlin, the ancient 
residence of the Czars, will be lighted with 40 electric 
amps, each of 400-candle power. 

The Giilcher Electric Light and Power Company, 
Limited, have been for some time settled in commo- 
dious premises in Battersea, adjacent to Messrs. A. 
Ransome and Co.’s foundry, and are actively prosecu- 
ting the manufacture of their dynamo and arc lamps, 
and the Crookes incandescence lamp, of which they 
have acquired the patents. As our readers will re- 
member, the Giilcher generator has an armature of 
disc form wound like a Pacinotti ring, and rotating 
through four (J-shaped pole-pieces, alternately of 
north and south polarity. These machines are now 
made in six sizes, of which the smallest, No. 1, is 
capable of feeding four are lamps of 450 actual candle- 
power, or two lamps of 1000 candle-power, or one of 
2300 candle-power, or 20 incandescence lamps of 20 
candle-power each. The largest machine, No. 6, will 
feed 128, or 64, or 32 arc lamps of 450, 1000, or 2300 
candle-power respectively, or 640 incandescence lamps 
of 20 candle-power each. The characteristic feature of 
the Giilcher system is that all the lamps, whether arc or 
incandescence, are burntupon parallel circuits, hence the 
two may be fed from one machine without any special 
arrangement, so long as both are designed to burn 
with same difference of potential. This facility is 
derived from the extreme simplicity and rapidity 
of action of the lamp, which is illustrated on 
page 444 of vol. xxxili., and involves no extra 
apparatus whatever. All the lamps are of the same 
pattern, the difference between the large and 
the small ones being in the winding of the magnet, 
the diameter of the carbons, and the length and 
resistance of the arc. As the intensity of the current 
which flows through each lamp depends upon its 
resistance, it is necessary that each should be carefully 
adjusted, and accordingly Mr. Giilcher has fitted up a 
very complete testing room in the works, in which 
every lamp is submitted to several hours’ continuous 
trial, while at the same time the current passing 
through it, the difference of potential at its terminals, 
and the form of the arc are carefully noted. Although 
all the lamps are identical in principle, and in their 
main characteristics, yet there is considerable variation 
in their external form. In addition to the table lamp 
shown in the iNustration referred to above, the company 
manufactures a hanging lamp, a search lamp, anda 
shop lamp, in which the are is hidden in an inverted 
open-mouthed cone of opal glass, and the light is 
thrown on to a white reflector above, and so distributed. 
The incandescence lamp of Professor Crookes is at 
present but little known to the public, but the great 
reputation of its author cannot fail to procure for it 
a favourable reception. Its manufacture is carried on 
in a separate part of the works, where special appa- 
ratus has been erected, and every arrangement been 
made for producing the lamps in large quantities and 
atacheap rate. Glass-blowing machines have heen 
introduced, and an improved form of Sprengel pump, 
while female labour is utilised as far as possible. The 
filaments are made from threads wound upon open 
frames, and soaked in cupro-ammonium until the 
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blue colour from the presence of copper; to remove 
this they are soaked in weak acid, after which they are 
ready for carbonisation, This'is effected in the usual 
way, the filaments are than inserted in the globes, 
and their resistance regulated by the passage of a 
current. through them, while in an atmosphere of 
chloride of carbon, There is a large Giilcher installa- 
tion, including 600 Crookes’ lamps, at the Crystal 
Palace Exhibition. 

NOTES FROM THE UNITED STATES. 

PHILADELPHIA, March 17th, 

THE doubt as to the right of the Senate to pass a 
Bill in the nature of a revemue measure, has given rise 
to serious misgiving as to the constitutionality of the 
tariff legislation of the Congress which has just 
adjourned, and it is stated on apparently good autho- 
rity that the Act will be brought to the judicial atten- 
tion of the Supreme Court at an early day. The 
newspaper discussion on the matter shows that a wide 
difference of opinion prevails; first, as to the con- 
stitutionality of the law, and second, as to the pro- 
bability of its being brought to Court. The iron 
interests are quietly but rapidly adapting themselves 
to the reduced duties, and business has begun to ex- 
pand to its normal proportions, though prices are still 
low and fluctuating in buyers’ favour, The spring 
demand will be large because of the scarcity of stocks 
in consumers’ hands, and of the small supply in 
makers’ hands, because of the restriction of production 
during the past three months. Furnaces and 
mills are all fairly engaged and prices have shown 
no upward tendency since a week ago. Scotch 
iron is selling with a little more activity between 


21 dols, and 26 dols., according to brand. English 
iron, 20 dols. to 21 dols. Bessemer in small lots 
at 22.50 dols. Offers are made at 21.50 dols, 


in large lots at tide water. English tees are sold ina 
small way at 25 dols. to 25.50 dols., and double-heads 
are offered for shipment at 27 dols. Cargo scrap is 
sold at 26.50 dols., and domestic scrap is selling 
variously from 25 dols. to 27 dols., according to 
quality and location. American foundry is weak, 
though larger sales have taken place this week at 
about 25 dols. for No. 1; mill irons are selling from 
20 dols. to 22 dols; bar iron 2 cents to 2} cents; 
structural iron has been reduced in quotations in order 
to protect American trade from importations ; steel 
rails are quoted at 39 dols. in small lots, with con- 
cessions offered for larger lots in negotiation ; the 
Western Nail Association will continue its restriction ; 
the iron trade is improving throughout the west. 
Western Pennsylvania mills are all on double turn, 
and demand throughout Ohio, Indiana, and Illinois 
shows a marked improvement ; the iron workers will 
decide on April 7th what scale of prices they will 
present. Manufacturers will expect a reduction from 
the 5.50 dols. scale. which is based upon 24 cents as 
the selling price of iron ; but since iron has declined to 
2 cents, they expect a reduction in price of pud- 
dling to 5 dols ; angle iron is selling at 2.40 to 2.50; 
tees, 3}; channels and beams, 34; tank, 24; shell, 
34; and flange, 44. 
PHILADELPHIA, March 23rd. 

The consumptive requirements of crude and finished 
iron are improving though selling prices rule low. The 
trade is acting on the belief that bottom prices have 
been reached and that further delay is useless. A few 
large orders were placed this week in 500 to 1000 ton 
lots for forge and smaller lots for foundry. Quotations 
are 24 dols. to 25.50 dols. for No. 1 foundry ; 22 dols., 
to 25 dols. for No. 2; and 20.50 dols. to 22 dols. for 
millirons, Bessemer would sell at 21 dols. to 21.50 dols., 
but sellers are not to be found at these figures. 20 per 
cent. spiegeleisen will sell at 31 dols. to 32 dols. ; muck 
bars are weak at 36 dols; charcoal blooms, 63 dols. ; 
anthracite, 54dols. ; merchant bar is weak at 2.20 to 
2.30 for refined and 2.00 to 2.15 for common; skelp 
iron is 2.20 to 2.30; boat plate and tank iron, 2; 
shell, 34; flange, 44; angles, 2}; tees, 3}; beams and 
channels, 34; sheet iron, 4 to 44 cents in small lots; 
steel rails, 38 dols. to 39 dols. ; crop ends, 22.50 dols. ; 
old rails, 24 dols. ; double heads, 27.50 dols. ; cargo 
lots of scrap, 25 dols. to 25.50 dols. Indications point 
to an improving demand and buyers are restricting 
purchases to near by requirements. The iron market 
is by no means settled and demand is correspondingly 
weak. Two new pig iron associations have, been 
formed, one in the north-east and one in the~south. 
A few additional blast furnaces are projected in 
Alabama. The output of finished iron in Pennsyl- 
vania will be sufficient to prevent any improvement in 
prices during the spring. The demand for steel rails 
is irregular and confined chiefly to smalllots. Negoti- 
ations in hand for large lots hang fire on price. Some 
delay is exhibited in placing large orders, because of 
the uncertainty in the minds of buyers as to the 
possible effects of tariff legislation after July 1. 
Inquiries are being made for foreign rails for Gulf port 
delivery. The financial situation in the United States 
is temporarily unsettled because of the unusual demand 





cellular structure is destroyed. When they are with- 
drawn from the ammonia solution they are of a bright 





for currency in the interior, and money lenders are 
taking advantage of the stringency. Railway returns 
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show a satisfactory condition and improvement in 
traffic. A greatly increased acreage will be subjected 
to cultivation this year in the north-west, and the 
supply of cereal with favourable conditions will be in 
excess of last year. Railway enterprise has not yet 
assumed the proportions it did at this date last year, 
though there are numerous projected enterprises, 


HORNSBY’S EXPANSION GEAR. 
To THE Eprror oF ENGINEERING. 

Srmr,—From the description of the above gear in your 
current issue I gather that the improvement consists in 
employing an eccentric (moved by the governor) in place 
of a lever, to alter the position of the block in the expan- 
sion link, and so the point of cut-off. 

The employment of an eccentric in place of a lever to 
vary the grade of expansion, now introduced as a novelty, 
ana I believe patented by Messrs. Hornsby and Sons, 
was shown on a horizontal engine constructed by Messrs. 
Lebrun and Co., at the Brussels National Exhibition of 
1880. In this case, instead of altering the cut-off by an 
expansion link, the governor actuated a trip gear similar 
to Wannick and Képpner’s. Lebrun’s engine was illus- 
trated in ENGINEERING for September 24, 1880. 

Yours truly, 
Leeds, March 31, 1883. Jy Be 

{We publish our correspondent’s letter, but we must 
add that he evidently has failed to recognise the object 
with which the eccentric is employed in Messrs. Hornsby’s 
gear, namely, to prevent the thrust and pull on the 
expansion valve spindle from exerting a disturbing effect 
on the governor. In Messrs, Lebrun’s gear the eccentric 
serves ho such purpose.—Ep, E.}. 

NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig Iron Market.—The pig-iron warrant market 
was flat and much depressed last Thursday, and prices fell 
to the extent of 3d. per ton, and touched 47s. 1d. There 
were transactions on forenoon Change at from 47s. 4d. 
down to 47s. 14d. cash, also at 47s. 6d. down to 47s. 4d. 
one month, the close being sellers at 47s. 2d. cash and 
47s. 44d. one month, and buyers near. In the afternoon 
business was reported at 47s. 2d. down to 47s. 1d. cash, 
also at 47s. 4d. and 47s. 34d. one month, buyers at the 
close offering 47s. 14d. and 47s. 4d. cash and one month 
respectively, and sellers wanting 4d. per ton higher. 
}riday’s market was likewise dull, and prices went down 
1d. further per ton, making a decline of 6d. per ton over 
the week ; they even touched a level of 14d. per ton under 
the lowest quotation, and 2s. Old. under the highest 
quotation during any week of the present year. It is 
eleven months since a lower quotation was recorded, and 
the closing price of Friday was only 5d. above last 
year’s lowest quotation. Transactions took place during 
the forenoon at from 47s. 2d. down to 47s. cash, also at 
47s. 4d. down to 47s. 3d. one month, and at the close of 
the market there were sellers wanting 47s. 1d. cash and 
47s. 34d, one month, with buyers near. The market was 
steadier in the afternoon, and business was done at 
47s. 1d. and 47s. O4d. cash, also at 47s. 3d. and 47s. 2d. 
one month, and sellers at the close were wanting 47s. 1d. 
cash and 47s. 3d. one month, with buyers offering 4d. 
per ton lower. The decline in prices during the week 
was, by some members of the trade, attributed to the 
heavier withdrawals of wrought iron from the Middles- 
brough stores, and the smaller withdrawals from the 
Glasgow stores than during the previous week. The 
market was quiet on Monday, and the fluctuations in 
price did not exceed 14d. per ton, while the closing quota- 
tions were about 4d. per ton better than those of Friday 
afternoon. Business was done in the morning to a moderate 
extent at from 47s. up to 47s. 1d. cash, also at 47s. 24d. 
and 47s. 3d. one month; and there were buyers at the 
close offering 47s. 1d. cash and 47s. 3d. one month, with 
sellers near. In the afternoon some transactions were 
reported at 47s. 14d. and 47s. 1d. cash, also at 47s. 44d. down 
to 47s. 34d. one month; and sellers at the close were 
wanting 47s. ld. cash and 47s. 34d. one month, with 
buyers near. Yesterday's warrant market was quiet, 
and the range of prices was not above 1d. per ton, the 
close being about $d. per ton under that of the preceding 
day. Iron changed hands during the forenoon at from 
47s. 14d. down to 47s. O}d. cash, also at 47s. 4d. and 
47s. 34d. one month, with buyers near. In the afternoon 
business was done at 47s. 1d. and 47s O}d. cash, also at 
47s. 3d. and 47s. 24d. one month, and atthe close of the 
market buyers were offering 47s 0d. cash and 47s. 24d. 
one month, while sellers were asking 4d. more per ton. 
A still lower range of prices has been reached to-day. 
Business was done in the forenoon at 47s. 1d. down to 
46s. 114d. cash, also at 47s. 34d. down to 47s. 2d. one 
month, the market closing with sellers at 47s. 24d. one 
month, and 47s. cash, and buyers near. The market 
was easier in the afternoon, iron changing hands 
at 47s. and 46s. 11d. cash, also at 47s. 2d. and 47s. 14d. 
one month. Holders are very much disappointed at the 
continued stagnation in the speculative branch of trade, 
and there are occasional realisations, though not toa great 
extent, the very low prices ruling of late being somewhat 
of an inducement to intending purchasers to wait for a 
development of the spring trade. There is a decided 
unwillingness on the part of investors to be tempted into 
purchasing. A fair demand exists for iron generally, but 
the spring export business has not as yet come up to 
what was expected in regard to it, although by this time 
it should be making itself felt to its extent. So far as 
the immediate future is concerned, the prospects do not 
seem to be encouraging. On the part of the Continent 
only a moderate amount of business is doing, and buying 
forthe United States and Canada is also exceedingly 








slow, whilethe reports coming to hand indicate that the re- 
quirements for some time to come are likely to be insigni- 
ficant. The consumption at home, both in foundries and 
small iron works, is still proceeding on a somewhat ex- 
tensive scale. One blast furnace has lately been damped 
down at Kinneil Iron Works, but against that may be set 
another that has just been relighted at Gartsherrie Iron 
Works ; so that practically there is no change—111 as 
against 107 at this time last year. Last week’s shipments 
from all Scotch ports amounted to 8500 tons, as compared 
with 12,421 tons in the preceding week, and 10,107 tons in 
the corresponding week of last year. They included 1245 
tons to the United States, 312 tons to Australia, &c., 305 
tons to Italy, 1280 tons to Germany, 1060 tons to Hol- 
land, 155 tons to Belgium, and lesser quantities to other 
countries. The stock in Messrs. Connal and Co.’s public 
warrant stores stood at 584,204 tons yesterday afternoon, 
as against 585,364 tons yesterday week, showing a reduc- 
tion for the week of 1160 tons. 

Royal Society of Edinburgh.—The ninth ordinary meet- 
ing of the Royal Society of Edinburgh for the current 
session took place on Monday evening. Amongst the 
communications laid before the meeting was a note from 
Professor P. G. Tait, giving the result of experiments 
made by himself on “‘ The Thermo-Electric Position of 
Pure Cobalt.” They showed that cobalt occupied a posi- 
tion or line on the electric diagram very much below that 
of iron, but very nearly parallel to it, a result which he 
viewed as one of great value in his thermo-electric in- 
quiry. Professor George Forbes gave a summary of a paper 
on “The Transmission of Power by Alternate Currents,” 
in which he claimed that experiments which he had made 
had negatived the objection that alternate currents could 
not transmit a perfect synchronism, a discovery which he 
regarded as opening out a much greater future for alternate 
currents than was thought possible a short time ago. 


Clyde Shipbuilding Trade—Launches during March.— 
3riskness is still the order of the day in the shipbuilding 
yards on the Clyde, and last month was somewhat_re- 
markable for the number of new keels that were laid 
down or blocks prepared for keels—about tairty in all. 
These vessels, however, will be chiefly of the smaller 
class, and in many cases they are intended for foreign 
owners, and for the foreign and colonial coasting and river 
traffic. There was a very large output of new ship- 
ping last month—some twenty-three vessels, of a total of 
30,635 tons, or more than twice the amount launched in 
the corresponding month of last year, but 1365 under that 
of March 1874. The total for the three months of the 
present year was fifty-four vessels of an aggregate of 
82,225 tons, an increase of 14,435 over the amount launched 
in the same period of last year, and 19,265 tons over that 
launched in the first quarter of 1874. No fewer than five 
of the vessels Jaunched last month were paddle-wheel 
steamers for the South American river traffic, the other 
three were twin-screw steamers for the same trade. Only 
one sailing vessel was put into the water during the 
month—the Shalimur, 1000 tons, for the East Indian 
trade. The largest vessel was the ‘‘ Clan” Line steamer 
Clan MacArthur, 4200 tons, built by Messrs. Scott and 
Co., Greenock, for Messrs. Cazzer, Irvine, and Co., Glas- 
gow. Next in order came the Siris, 3800 tons, built by 
Messrs. Robert Napier and Sons for an Italian shipping 
company, to be the pioneer vessel of a fleet of passenger 
steamers to trade between Italy and South America. 

Kirkcaldy and Dysart Tramways—Proposal to apply 
Electricity.—There is at present some prospect of the 
tramway, which, it is expected, will in a short time be 
seen running along the streets of Kirkcaldy, being driven 
by electricity. The question was favourably considered 


afew days ago by the promoters of the Kirkcaldy and | : 
| of 504 tons on the month. The total shipments from 


Dysart Tramways, who had before them illustrations of 
the manner in which the motive power can be applied to 
atramway car. Ifthe new mode of locomotion be not 
adopted in Kirkcaldy, it will not be for want of enterprise 
on the-part of the promoters, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Humber Bridge Opposition.—The following pro- 


spectus has been issued in reference to the proposed | 


Humber Bridge. It will be known that a Bill is now 
pending in the House of Commons for making a railway 
to be called the ‘‘ Hull and Lincoln Railway,” which pro- 
poses to authorise the company to be incorporated to make 
and maintain a line of railway to be carried across the 
River Humber, near Hessle, by means of a bridge 2138 
yards long, with one span of 600 ft., leaving a clear water- 
way in the centre of 90ft. high, two spans of 250 ft. each, 
varying from 89 ft. to 86 ft. 6in. in height, and thirty-two 
spans of 150 ft. each, varying in height from 86 ft. to 46 ft. 
The committee are of opinion that the provisions con- 
tained in the railway Bill referred to, which profess to be 
for the protection of the navigation of the Humber, are 
quite inadequate for the purpose, and will utterly fail when 
brought into practice for thatend. The opinion of the com 
mitteeisfortitied by the judgment of experienced engineers, 
who have unhesitatingly declared that such an obstruc- 
tion inthe Humber must hinder water communication 
with towns which now have a free access to the sea. This 
in effect would—although doubtless enhancing the posi- 
tion of Hull as a port—very seriously jeopardise the 
trading interest fof the West Riding, representing as it 
does upwards of two and a quarter millions of population. 
No matter how admirably the bridge may be constructed, 
it cannot but be looked upon as a dangerous precedent 
and most disastrous to the commercial interests of York- 
shire generally, by the blocking up by means of a bridge, 
the great waterway of the West Riding. Such a struc- 
ture would practically stifle all competition in railway and 
water carriage, and in these days of severe depression, 





it is most desirable that every means of cheap transport 
should be made available for our inland manufactures 
wherever practicable. To cripple the present in- 
ternal resources of water carriage might result most 
dangerously to our vast manufacturing and trading 
interests, and most probably in the remvval of some otf 
our large industries. Too much importance cannot be 
attached to the opposition of such a measure, as the inte- 
rests involved are to such an extensive character, affecting 
most closely not only the port of Goole, but more or less 
the manufacturing and commercial] centres of the whole of 
the West Riding and places also of smaller importance. 
Goole receives a very large tonnage annually of foreign 
produce from the Humber, tozbe transhipped to the inland 
towns, as also a considerable quantity of manufactured 
goods for export. It must follow, therefore, that if vessels 
had to discharge and receive their cargoes at Hull instead 
of Goole—and this would undoubtedly be the case except 
with coasting vessels—the manufacturers would have to 
pay a serious item extra in carriage overland. The pre- 
sence of a bridge, like that contemplated in the Bill, would 
prove a fatal barrier to any development of the waterway 
connecting the sea with towns in the West Riding, and 
grant a practical monopoly of transport to the railway 
companies, which would be most detrimental to the trade 
of the whole district. To coal proprietors, manufacturers, 
merchants, and tradesmen generally, nothing could Le 
more disastrous than the granting of such an Act, and it 
is in this view the committee have confidence of the 
support which they expect should be forthcoming for so 
important an object. 

Agitation in the File Trade.—The leading firms of 
Shetfield have decided to grant the demands of the file 
cutters and others associated with them, thus giving an 
all round benefit to the operatives of about 5 per cent. 


The Restriction of Output in the Coal Trade.—Though 
the colliers in this distwict are in favour of the adoption of 
the policy of the restriction of output, they consider the 
present time inopportune for the carrying out of extreme 
measures. 


Quarterly Settlements.—The result of quarterly settle- 
ments indicates an improvement in the cutlery trades. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday. there was a 
large attendance on ‘Change at Middlesbrough, but the 
tone was less satisfactory than it wasa week ago. The 
reports from the Continent and from America are still 
the reverse of encouraging, although the exports from 
the Tees are improving. No. 3 Cleveland pig is offering 
at 40s. per ton f.o.b., and other qualities at proportionate 
rates. Bessemer iron is quiet at 6d. per ton below the 
figure quoted last week. An effort is being made to 
induce people who attend the Cleveland market to be 
more punctual, so that the business of "Change may be 
transacted between the hours of twelve and one each 
Tuesday. It is hoped that this regulation ,which is recom- 
mended, will be observed. 


The Make and Disposal of Pig Iron in Cleveland.—Last 
night the Cleveland Ironmasters’ Association issued frem 
their offices at Middlesbrough the returns for March, 
showing themake and disposal of pig iron in the Cleveland 
district, which comprises the whole of the North of Eng- 
land. Of the 164 blast furnaces built, 120arein operation. 
The total make of pig iron during March reached 236,995 
tons, which is an increase of 24,505 tons on February. 
The stocks now stand at 307,241 tons, which is a decrease 


Middlesbrough during the month were 75,295 tons. 


The Manufactured Iron Trdde.—No alteration has taken 
place in prices. The demand is not so pressing. As was 
anticipated, the wages question has been settled without 
an arbitrator being called in, and the present rate of wages 
will be paid to ironworkers throughout the North of 
England till the end of this year. Both masters and men 
have agreed to limit the work in all mills and forges to 
ten shifts per man per fortnight for six months, provided 
such restriction be enforced at every iron works in the 
North of England, whether the employers and workmen 
be members of the Board or not. It remains to be seen 
how restriction is to be enforced at works where neither 
employers nor workmen are members of the Buard. 


Engineering and Shipbuilding.—Some splendid vessels 
have recently been launched on the Tyne, Wear, and 
Tees, and there are not only many in a forward stage of 
construction, but there are orders on the books of builders 
which will keep their busy establishments going for 
another twelve months. General engineering continues 
brisk. Had it not been for these important industries 
the iron trade would have been in a very depressed state. 
People are beginning to fear that after this year the de- 
mand for steamers will fall off. Meanwhile the owners 
of shipyards and producers of plates and angles are con- 
tent to know that they are certain of work for so many 
months. 








THE PanamMA CANAL.—Progress is reported from the 
different stations, but there is nothing particular to 
mention. The principal questions now under consideration 
are those of the ocean openings. At the Atlantic end, the 
Bay of Limon is exposed to dangerous winds, especially 
north and north-west, which render the approach diffi- 
cult, and cause deposits of sand which would be likely 
to silt up the mouth of the canal. It has therefore been 
decided to abandon the original plan and open the canal 
into Folks river. Two different lines are also proposed 
for the embouchure into the Rio Grande, 
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they have now no connexion whatever. 


| work that rendered them famous. 
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THE INSTITUTION OF CIVIL 
ENGINEERS. 

THE approaching termination of another session 
of the Institution of Civil Engineers is marked by 
the annual dinner that will take place to-morrow 
evening. More than two generations and a half | 
have passed since the Institution was founded— 
sixty-five years full of progress, invention, and de- 
velopment. Engineers are apt to forget, in fact 
have little time for pausing to remember, how im- 
portant a part the Institution has taken in this 
progress, and probably, while all its members are 
justly proud of its influence and prestige, they are 
ignorant to a great extent of its history and tradi- 
tions. Compared with the Royal and some other 
Societies, it is not old, but it is not too much to 
say that no representative institution has done such 
useful and substantial work. We have no in- 
tention here to attempt even asketch of the history 
of the Institution, though we trust that such a work, 
which will involve much time and labour, may 
some day be undertaken; but we think that a few 
facts relating to it will be of interest, as serving to 
show indirectly the growth and changes that have 
taken place in the profession since it became re- | 
cognised in this country. Most of the fathers of 
English engineering were of humble origin, and | 
many commenced life with pursuits widely dif- | 
ferent to those by which they were afterwards | 
| distinguished, though some, bred up as millwrights, | 
gradually enlarged their sphere of usefulness, 
| creating for themselves the opportunities and the 
Smeaton, born 
in 1724, was a mathematical instrument maker ; 

3rindley (born 1716) and Rennie (born 1761) were 
both millwrights ; Watt commenced life as a sur- 
veyor, and Telford, born in 1757, was the son of 
an Esk shepherd. Trevithick, another of the 
fathers of engineering, was born in 1771, but he | 
inherited the germs of his great mechanical genius | 
from his father, a mechanic of no small capacity. 
| The early days of the Institution are intimately 
| associated with the name of Telford, its first presi- 
}dent. Telford came up to London in 1782, and 
{found employment in the metropolis on the 





} 
| 
| 
| 


| masonry of Somerset House, which was then being 
}constructed. He lived long enough to decline the 


| position of engineer to the Liverpool and Man- 
| chester Railway. As early as 1771 Smeaton had 
established a small society, which after the lapse 
of more than a century, survives in a social form 
and under the name of the Smeatonian Society of 
Civil Engineers ; but this society never pretended 
to any public position. In 1817, sixyoung engineers, 
all ofthem celebrated in after life, laidthefoundation 
for the Institution by inaugurating meetings that 
were held periodically at the King’s Head Tavern 
in Cheapside. Two years later this movement had 
assumed suflicient importance to justify its few 
members to frame a serious organisation and to 
select a president. Naturally, the choice fell upon 
Telford, whose active career was then drawing to a 
| close, and he accepted the post of first president on 
| the 21st of March, 1820. Foreseeing to some extent | 
of what development this embryo society was 
capable, he devoted much of his time and energy to 
fostering it, and under his influence it received a 
new impulse and consolidation, which resulted in a 
Charter of Incorporation being granted on the 3rd 
of June, 1828. Some time previously, the Council | 
had decided that it would be advisable that a clear 
and concise definition of a civil engineer should be 
prepared for future guidance in electing members, 
and they applied to Thomas Tredgold, the well- 
known engineer and author, who, commencing life 
in the beginning of the century as a carpenter, had | 











worked himself into well deserved celebrity. Tred- 
gold’s definition is a curious and an interesting one ; 
it runs as follows: 

‘¢ Civil engineering is the art of directing the 
great sources of power in nature for the use and 
convenience of man ; being that practical applica- 
tion of the most important principles of natural 
philosophy which has, in a considerable degree, 
realised the anticipations of Bacon, and changed 
the aspect and state of affairs in the whole world. 
The most important object of civil engineering is 
to improve the means of production and of traffic 
in states, both for external and internal trade. It 
is applied in the construction and management of 
roads, bridges, railroads, aqueducts, canals, river 
navigation, docks, and storehouses, for the conve- 
nience of internal intercourse and exchange, and in 
the construction of ports, harbours, moles, break- 
waters, and lighthouses, and in the navigation by 
artificial power for the purposes of commerce. 

‘* Besides these great objects of individual and 
national interest, it is applied to the protection of 
property where natural powers are the sources of 


| injury, as by embankments for the defence of tracts 


of country from the encroachments of the sea, or 
the overflowing of rivers ; it also directs the means 
of applying streams and rivers to use, either as 
powers to work machines, or as supplies for the use 
of cities and towns, or for irrigation, as well as the 
means of removing noxious accumulations, as by 
the drainage of towns and districts to prevent the 
formation of malaria, and secure the public health. 
This is, however, only a brief sketch of the objects 


| of civil engineering ; the real extent to which it 


5? 


| may be applied is limited only by the progress of 
| science ; its scope and utility will be increased with 


every discovery in philosophy, and its resources 
with every invention in mechanical or chemical art, 
since its bounds are unlimited, and equally so must 
be the researches of its professors. 

‘The enterprising Hollanders, towards the close 
of the sixteenth century, first separated civil engi- 
neering from architecture, under the title of 
hydraulic architecture; their example was _fol- 
lowed in France towards the end of the seventeenth 


century, and soon afterwards was systematised in the’ 


great work of Belidor on ‘Hydraulic Architecture.’ 
‘One of the great bases on which the practice of 
civil engineering is founded is the science of hy- 
draulics; every kingdom, every province, every 
town has its wants, which call for more or less ac- 
quaintance with this science. Water, which is at 
once the most useful of the necessaries of life, and 
the most dangerous element in excess, when 
limited by the laws of this science, is rendered the 


| best of servants ; the rolling cataract which spends 


its powers in idleness may be directed to drain the 
mine, to break the ore, or be employed in other 
works of labour for the use of man ; the streams are 
collected and confined in canals for inland traffic ; 
harbours are formed to still the raging of the 
waves of the ocean, and offer a safe retreat to the 
storm-driven mariner ; and ports are provided with 
docks, to receive the riches of the world in security 
—hence arose the term hydraulic architecture. 
But it was too limited ; the various applications of 
water had rendered the natural supplies inade- 
quate to the wants of man, till he discovered that, 
combined with heat, it formed a gaseous element 
endued with energies not less powerful than the 
falling cataract ; its steam, contined and directed 
by science, became a new source of power, which in 
a few years altered and improved the condition of 
Britain, and we are every day witnessing new 
applications, as well as the extension of the older 
ones to every part of the globe.” 

The foregoing description, admirable in its com- 
prehensiveness at the time when it was written, loses 
none of its force even to-day; for though the scope 
of the civil engineer is now indefinitely widened, it 
rests upon the basis described in the often quoted 
ya agraph, ‘‘ the art of directing the great sources of 
power in nature for the use and convenience of 
man.” 

It is difficult now to realise the actual state of the 
profession during the earlier years of the Institu- 
tion. Its practice was vested in the hands of a few 
leaders aided by a limited number of assistants, 
many of whom became subsequently famous ; the 
range of work was necessarily narrow, and 
related largely to hydraulic engineering, which 


{naturally gave the leading idea to Tredgold’s de- 


finition. Gas had been seen in the streets of London 


| (first in Great George-street, Westminster), only 


five years before the Institution was founded. 


i i es 








Ping « 





324 


ENGINEERING. 


(APRIL 








Manchester in 1824 had but 200 steam engines—in 
1790 there was but one in that town, six years 
before the first consignment of American cotton had 
been made—and the railway system had not been 
inaugurated, although in 1822 the first proposal for 
the Stockton and Darlington line had been success- 
fully opposed in Parliament. The following year 
the application was renewed with success, and in 
1824 the first prospectus of the Liverpool and 
Manchester Railway was issued. Of course the oppo- 
sition to the first railway schemes was almost over- 
whelming, and it is worth recording that the late 
George Parker Bidder was the ‘‘ most formidable 
enemy of the railway in its parliamentary warfare,” 
while in France, Thiers, not thinking that railways 
were suited to that country, delayed their con- 
struction for several years. Naturally, opposition 
to railway construction in England speedily passed 
away, and was followed by a disastrous reaction, out 
of which has grown our existing system. As early 
as 1812 steam navigation had become an accom- 
plished fact upon the Clyde, but it was not 
till the 8th of April, 1838, that Brunel’s Great 
Western started from Bristol for New York, which 
she reached in twenty days, and thus inaugurated 
in this country the era of ocean steam naviga- 
tion. This revolution in the means by which 
passengers and freight could be transported over 
long distances at relatively high speeds and low 
costs, formed the real commencement of the great 
progress in engineering during the last sixty 
years. This progress has been due, not so much 
to great discoveries, of which the record is very 
small, but to the steady labours of an ever in- 
creasing number of engineers stimulated by new 
demands and requirements. And here we should 
pause to point out that the greatest of discoveries 
in connexion with the profession, and one which 
has done more to revolutionise practice, and to 
compass results otherwise unattainable, was the 
industrial manufacture of steel by Sir Henry 
Bessemer, in the face of almost overwhelming tech- 
nical difficulties, and prejudice difficult to under- 
stand at the present time. It is nearly twenty- 
seven years since Mr. Bessemer announced his 
discovery to the British Association at York, but 
it was not till May, 1869, that he read a paper before 


the Institution of Civil Engineers, on which occasion | 
his statements—which results have shown were far | 


within the truth—were denied, and even treated with 
ridicule by members, who, like Mr. George P. Bidder 
many years before in regard to railways, ‘* believed 
none of those things.” The insignificant com- 
mencement inevery branch of engineering has now 
been almost lost sight of, in the enormous growth 
that has rapidly followed its first growth, and has 
been attended by almost numberless offshoots, in 
auxiliary industries, which in their turn have de- 
veloped and divided. With this advancement the 
limits of the profession rapidly enlarged, embracing 
year by year a greater number of followers, in the 


midst of whom for many years the old leaders | 


stood conspicuous, though unfortunately growing 
fewer every year. To-day the old generation 


of engineers has nearly died out, and has been | 


replaced by a new race of higher acquirements but 


of less genius, and with infinitely fewer difficulties | 


to deal with, even in the execution of works, which 
the earlier generation would never have dreamed of 


undertaking. The tendency during the past twenty- | 


five years has been to bring the whole tone of the 
profession to a higher level, at the sacrifice however 


to a certain extent of individuality and in burying | 
In | 
one sense the field open to engineers is more limited | 
than it was in the early days, when—except in the | 


traditions which are now almost forgotten. 


United States—the whole world had to rely largely 
upon England for the execution of engineering 
works. Now other countries are abreast of us in 
many, and ahead of us in some things, and far 
more foreign engineers obtain employment here, 
than do English engineers find work abroad. But 
though the possibilities of foreign work are thus 
limited, compensation is found in the ever increasing 
demand in new directions, a demand to which the 
supply appears always equal. A singular instance 
of this is found in the number of electrical engi- 
neers (other than for telegraph work), which the 
requirements of the last four years have called for. 
The tendency of the present day is necessarily 
towards specialisation and sub-division, towards 
perfection within somewhat narrow limits, that 
renders pre-eminence more difficult, but moderate 
success, both for the individual and for the results 
obtained, more sure, Not only must engineers of 


pre-eminent standing become constantly fewer in 
this country, because of increasing competition, 
but the opportunities for displaying exceptional 
abilities are growing rarer, on account of great 
works having a limit in the very restricted area of 
thiskingdom. There are not, for example, many such 
chances for distinction as have been afforded to Mr, 
John Fowler and to Mr. Baker in the construction 
of the Forth Bridge, a new point of departure in 
construction on an enormous scale. Such a work 
as this, however, would have been impossible for 
serious contemplation only a few years ago, and has 
only been rendered practicable by the vast im- 
provements in material and in appliances, which 
result from the labours and experience of so 
many various labourers in the great field of science. 
Even to-day for bridge work, steel, which has 
founded unlimited employment in so many diree- 
tions, is comparatively a novelty, and the ofticial 
mind at least is even yet unable to regard it for 
this purpose without distrust. The foundations 
of the Forth Bridge, again, are in themselves 
a work of great extent and difficulty, and 
the means by which they will be executed 
are an evolution of the idea of using com- 
pressed air tirst proposed by Earl Dundonald, 
many years before air locks were employed, about 
1842, in making the foundation of Rochester Bridge. 
Every one knows how large and varied have been 
the application of this method in many lands, chief 
among the engineers who have used it, with the 
| most originality and under the most difficult condi- 
tions, being MM. Hersent and Couvreux. In the 
Forth Bridge works all the accumulated experience 
of the last forty years will necessarily be concen- 
trated under the exceptional difficulties of the 
work. Again, this undertaking would have been 
impossible were it not for the endless combinations 
and almost limitless capacity of contractors’ plant to 
which so much thought and practical skill has been 
devoted, but which it must be owned are too little 
appreciated in the consideration of the finished 
work, 

The same conditions hold good in the beaten track 
of practice, which incurs the danger now of growing 
commonplace, so much have past experience, the 
growth of technical records, and the accumulation of 
successful examples, smoothed the path of the engi- 








|invention by the absence of difficulties to overcome. 

At the head of all the changes and developments 
| of which we have attempted only the barest indica- 
| tion, the Institution of Civil Engineers has held its 
| place. Corporate societies have sprung into exist- 


}ence and importance, having a raison d’étre in the | 


| creation and growth of new branches of the pro- 
| fession, unknown or insignificant when Telford 
| wrote his definition. Abroad, associations similar 


| to, and following the lines of, the Institution have | 


| been incorporated, and own among their members 
| the leading engineers of Europe and the United 
States, but our own Society is still, and doubtless 
will long be regarded, as occupying the highest 
status of them all. 

Not many years ago there was a danger that the 


natural affection of the few remaining leaders of | 
the old school (fewer still to-day) for the old tradi- | 


|tions of the profession, would have damaged the 
| interests of the Institution, but the spirit of progress 
and the force of numbers proved too strong for this 
bad form of conservatism, and with the termination 


renewed energy. 
vitality is seen in the published Transactions, which 
show not only that the standard of the papers read 
and discussed is more elevated, but that many 
members are active contributors of communi- 
cations not intended to be read, but which take 
a place in the several volumes published every 
year under the general title of ‘‘ Other selected 
papers.” For several years too, a valuable addition 
has been made in the abstracts from foreign 
periodicals, forming a résumé of the technical 
papers read before similar societies abroad, as well 
as of articles of sufficient importance that are pub- 
| lished from time to time in the technical press of 
| the Continent and the United States. This year, 
too, a new and useful departure has been made 
in the series of lectures not yet concluded, and 
| which it is the intention of the Council to continue 
|during future sessions. Under the influence of 
the broader spirit that has happily prevailed 
jin the administration of late years, the Council 
‘is more truly representative of the profession 





| 
} 
| 
| 


neer, and so tend to deaden the spirit of original | 





of a sinall crisis, the Institution entered upon a) 
new phase of its existence with better prospects and | 
One of the best signs of its | 





while a shorter period of presidentship, has set 
up a more active current past the presidential 
chair, to the general advantage of the adminis- 
tration, and of the members at large. As regards 
the financial situation of the Institution, only 
this need be said, that by its always increasing 
revenues and the valuable bequests made to it from 
time to time, it has grown to be a wealthy body, 
and that it is always wisely liberal in the adminis- 
tration of its means. Not only do the members 
receive more than the value of their subscriptions 
in the published transactions, but comparatively 
large sums are devoted annually to the assistance of 
such members as require assistance. 

As we said at the commencement of this article, 
we have only attempted to indicate a few of the 
leading facts connected with the career of the In- 
stitution, and of the alterations in its character that 
have taken place due to the changes in the pro- 
fession that it represents. Its readiness to adapt 
itself to altered conditions, its vitality (who shall 
say how much of this is due to its secretary, whose 
own vitality and devotion to the Institution appear 
always to increase /), and its general usefulness, lead 
to the conviction that its importance during the 
next half century will be as great as it has been 
during the last. 

In connexion with this subject we must refer to 
the progress being made with the Trevithick memo 
rial, to which we have already referred (see page 
599 of our last volume). Since the date of that 
article the enterprise has been consolidated, and 
has assumed very important dimensions. Patronised 
by the Prince of Wales, the Archbishop of Canter 
bury, and many of the nobility, its supporters com- 
prise all or nearly all the members of council of 
the Institution, a large number of other well-known 
engineers, and most of the locomotive superin- 
tendents throughout the country. The organisers of 
this effort to restore, after the neglect of half a 
century, the name of one of the greatest and most 
fertile engineers and inventors that ever lived, from 
the obscurity in which it has been allowed to 
remain, first through prejudice, and afterwards 
through indifference, may well be satistied with the 
success of their efforts, which are undoubtedly 
largely due to the interest taken in the matter by 
the Council of the Institution of Civil Engineers. 


THE WEATHER OF MARCH, 1883. 

THE severity of the winter has been experienced 
in March. ‘The preceding two months had been 
rather mild, and the weather of March has been 
abnormally cold with frequent falls of snow, though 
happily not to a very large amount. The mean 
atmospheric pressure and temperature at extreme 
positions of the British Isles, to which the Isle of 
Man is central, were as follows : 
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The distribution and frequency of rain, including 

snow, may be roughly represented by the following 

results : 





Places. Difference 


| Rainy Days. from Normal. 





| 

Sumburgh 1.97 | 

Scilly .. ae e | 1.68 mee 

Valencia a“ onl } 2.93 | 
Yarmouth .. wal : 2.28 

| | 


in. 
below 0.72 
” 03 
above .38 
The distribution of atmospheric pressure was 
above the normal, especially in the north and west, 
and was such as to give persistent northerly winds ; 
accordingly the resultant of the daily general 
directions of the wind is almost exactly from N., 
though the normal resultant for the month is from 
W. by 8. As the coldest wind in March is from 
N. or N.E., the mean temperature of the month 
was below the normal, on the whole as much as 
4deg. The amount of aqueous precipitation agreed 
with the conditions of the winds in having been 
below the usual quantity in all districts except in 
the east ; but the frequency was generally excessive 
except in the west, where the days of rainfall were 
fewer than usual. 
The highest temperature, 59 deg., otcurred at 
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Valencia, on the 5th ; the lowest, 7 deg.,at Bawtry 
on the 10th. The barometric column rose to 
30.8 in. on the 5th, and fell to 28.90n the 30th. The 
cold spell’set in en the 7th and continued to the 
290th. The milder weather set in with heavy rain- 
fall on the 30th, 1.2 in. at Stornoway and 1.1 at 
Roches Point. Aurora was seen on the Ist, 3rd, 
8th, 9th, 26th, and 27th always in the north, and 
attimes in the west. Lightning occurred on the 
15th, 16th, 18th, and 19th. Some remarkable 
differences of temperature were shown on the 
weather charts for 8 4.M. Greenwich time ; on the 
4th, Roche’s Point was 47 deg., while Cambridge 
was only 29 deg. ; on the 5th Aberdeen had 45 deg., 
Loughborough only 28 deg. ; on the 10th, Aber- 
deen 39 deg., York 12 deg. ; on the 11th, Scilly 
43 deg., Hurst Castle 29 deg. ; from this date to 
the 20th Scilly had a much higher temperature than 
such inland stations as Oxford, York, and Parsons- 
town. On the 6th a boisterous northerly gale 
prevailed all over these islands. On the 7th the 
strong northerly wind continued, with bitterly cold 
showers of snow, sleet, and hail at intervals in 
nearly all parts. On the 8th, snow to the depth of 
an inch and a half covered the metropolis to the 
detriment of traftic of all kinds. On the 15th at 
6 p.M. a barometric depression had its centre over 
the Cattegat, and by 8 a.m., on the 16th, it had 
advanced to the W.S. W., and at 6 p.., still moving 
slowly to W.S.W., was off the coast of Durham. 
It is very seldom that atmospheric disturbances 
advance westward over these islands. Overcast 
weather varied from twenty-three in the west to 
seven in the south ; clear weather from fourteen in 
the south to five in the west district. During the 
tive weeks ending April 2, the duration of bright 
sunshine, estimated in percentage of its possible 
duration, was 40 for these islands generally, for 
south-west England 48, for south England 44, for 
north-west and central England 41, for east and 
north-east England and south Ireland 39, west 
Scotland 37, east Scotland 36, and north Ireland 34. 


THE GOVERNMENT PATENT BILL. 

We have already stated that it is proposed that 
the new oflicer to be called the Comptroller- 
General of Patents, Designs, and Trade Marks, 
shall refer every application for letters patent to 
an examiner, who is to ascertain and report inter 
alia whether the invention is subject-matter for a 
patent. On referring to the definitions given in 
the Bill, we find that ‘‘ invention’ means any 
manner of ew manufacture the subject of letters 
patent and grant of privilege within section six of 
the Statute of Monopolies (that is, the Act of the 
twenty-first year of the reign of King James the 
First, Chapter IIL, intituled ‘* An Act concerning 
Monopolies and Dispensations with Penal Laws and 
the Forfeiture thereof,”) and includes an alleged in- 
vention, 

Now, there can be no doubt to begin with, that, 
in many cases, inventions of considerable value 
have been of such a character that it would be very 
difficult to say that they would come strictly within 
the definition of anew manufacture. It is evident 
that although the Bill states an alleged invention 
to be included, yet, in practice, if the Comptroller- 
General, or those acting under him, should think 
(however erroneously) that the subject-matter de- 
scribed in a provisional specification was not an 
invention, a patent would be refused. The word 
“invention” signifies (in its proper sense) some- 
thing invented, discovered, or found out, a device 
or contrivance ; and, therefore, it includes many 
things, such as designs, patterns, models, drawings, 
&e., which have not heretofore been regarded as in- 
ventions within the meaning of the patent law. 
The word ‘‘ manufacture” in our language as a 
noun has two significations : first, the art or practice 
of making or constructing any piece of work- 
manship ; secondly, anything made by art. All 
the old authorities on the subject go to show 
that the object of the law was to encourage the 
introduction of new arts for the employment of the 
people in manufacturing articles of commerce, and 
to promote the trade of the country. Nevertheless 
there are, as we have already indicated, cases for 
which the present deSnition of patentable invention 
is not sufficiently comprehensive. For example, in 


these days, it is occasionally discovered that by 
using well-known appliances in asomewhat different 
manner from that in which it had been customary 
to use them, a new and a very important and valu- 





able result is attained ; yet the result itself is not 





a manufacture, nor does the change in the mode of 
using the appliances involve a new manufacture. 

In the Society of Arts Bill new definitions have 
been attempted. Undoubtedly these definitions 
are amply wide, but they almost amount to saying 
that anything whatever may be the subject-matter 
of a patent, so that in practice probably no case 
would happen where it could properly be said that 
the subject-matter claimed could not be regarded 
as within the definitions. If it were left to a 
thoroughly competent tribunal to deal with each case 
as it arose, perhaps the old and well-tried definition, 
either as it stands or with slight modifications, 
would answer every purpose. 3ut, unfortunately, 
there is every prospect of applications for patents 
undergoing a perfunctory examination by incom- 
petent officials, so that the evil that now obtains of 
having patents refused when they ought not to be 
refused, will, in all probability, be very seriously 
aggravated. There can be little doubt that law 
officers, even under the existing law and _ prac- 
tice, are in the habit of exceeding their fune- 
tions in this matter; but, as there is no appeal, 
they are of course able to carry matters with a 
high hand. The only redeeming point has been 
that they have been too much occupied in other ways 
to carry the objectionable practice under notice 
very far. But, with greatly reduced fees, and a con- 
sequent increase in the number of applications for 
patents, it will, under the Bill before us, be neces- 


sary to employ (as it is proposed to do) a special staff 


of examiners—that is, if the attempt is to be made 
to carry out the proposed examination system. These 
examiners must necessarily be incompetent at least 
for some years to come. The needful qualifications 
to perform such duties, even inan indifferentmanner, 
are not to be attained in a day. Special training 
and experience are essential, and unless all our 
better patent agents could be induced to become 
examiners—which, of course, is altogether out of 
the question—it is evident that, for the moment, 
suitably qualified men are not available. In con- 
nexion with this proposed examination, it is very 
essential to note that although, avowedly, there is 
not to be any investigation as to the novelty of an 
invention, or alleged invention, sought to be 
patented, yet, should the Bill become law, it 
would be, to say the least, very difficult to prevent 
abuse arising from refusal of patents for alleged 
want of novelty. This is a matter that will, we 
trust, receive very careful consideration ; bearing 
in mind very clearly that, in the definition, inven- 
tion is said to mean any manner of iew manufacture 
the subject of letters patent, &e. 

It would be a very serious thing to have exami- 
nation as to povelty instituted under such a Bill 
as is now before us, and without any limitation 
whatever. Even novelty, as is well known, is a 
matter of degree. Some of the most valuable inven- 
tions of the day have been very nearly approached on 
paper ; but, afterall, a mere suggestion on paper, if 
not acted upon in practice, does nothing to promote 
industrial prosperity. It is to be recollected, also, 
as we have before now pointed out, that two inde- 
pendent persons hitting upon a given idea are not 
likely to work it out in an identic form. Hence 
it is very easy for even a well-trained mind, when 
comparing two things on paper only, to mistake one 
for an anticipation of the other. Let it not be for- 
gotten that, in cases apparently of the most simple 
kind, it frequently happens that there is very 
weighty evidence pro and con. Not only so, but it 
is found needful to produce specimens or elaborate 
models, and to argue matters very fully, in order 
that a just decision may be arrived at. Even after 
a decision has been given ina court of first instance, 
that decision is not infrequeutly reversed or con- 
siderably modified on appeal. 

Such being the case, it evidently behoves the 
Legislature to hesitate before assenting to such a 
system of preliminary examination of applications 
for letters patent for inventions as is crudely fore- 
shadowed in the Government Patent Bill. It might 
be worked so as to do no good and little harm ; or 
it might be carried out in such a way as to produce 
disastrous consequences; in the natural order of 
things confusion and disappointment would pro- 
bably be one of the first results of the measure. 


THE BUILDING TRADES EXHIBITION. 
Tue fourth annual Building Trades Exhibition 
commenced on Monday, April 2nd, at the Agricul- 
tural Hall, and is to be continued till Saturday, 
April 14th. 
lt may be at once stated the Exhibition is a good 




















one, and a considerable improvement upon its pre- 
decessors. Even on Monday, most of the stalls 
were, if not finished, yet in a fair way of showing 
their principal exhibits. The body of the hall is 
closely filled with a variety of objects, all, however, 
more or less connected with the building trade. 
Many of the firms which exhibited in previous years 
are again represented, most of them by larger and 
more showy exhibits, and there are quite a number 
of new firms to be seen showing the very satis- 
factory result of an increasing interest being taken 
in this trade exhibition by manufacturers. So 
far as we have been able to discover, there are no 
very striking novelties, but it is satisfactory to find 
a steady improvement in a variety of branches, and 
the desire of manufacturers to improve quality, and 
at the same time to reduce, or at least not to increase 
cost, is decidedly noticeable. The building trades in- 
clude a very much wider scope than any one who 
has not seen one of these exhibitions could possibly 
imagine, and brick and mortar, the proverbial buil- 
der’s materials, are by no means the most prominent 
articles in the show. 

If we may judge by what is exhibited at the 
Agricultural Hall, natural stone is gradually but 
surely being replaced by artificial stone and con- 
crete mixtures of a very wide variety. Excellent 
work is being done in so-called artificial stones, 
both plain and ornamented, in their natural tint, or 
coloured, and quite a variety of raw materials seem 
to be used in the manufacture. The patent Vic- 
toria stones, manufactured at the works in Strat- 
ford, and of which a large variety are shown at the 
Hall, seem adinirably adapted for paving foot- 
paths, and for kerbstones; this stone, composed of 
crushed granite and Portland cement, and hardened 
in a silicate bath, shows hardly any wear after 
three or four years’ hard traffic, and resists weather 
better by far than York and Bath pavings, while it 
offers a very much better and more even surface, 
with narrower and cleaner joints than footpaths 
of natural stone. The crushing strain of York 
landing is 5850 1b. per square inch, while that of 
the Victoria paving stone is 64401b. A variety 
of objects cast of this artificial stone are shown 
on the stand of the Victoria Stone Company, all of 
which are of excellent fin sh. 

Paving-stones, steps, balustrades, pipes for water, 
sewage, or drains up to 3 ft. in diameter, form the 
exhibit of the Imperial Stone Company, Limited, 
late Hodges, Butler, and Dale, of East Greenwich. 
The materials used vary both in composition and in 
degree of fineness, according to the article to be 
manufactured ; crushed gravel, iron furnace slag, 
Kentish stone, granite chippings, and other stones 
crushed to the necessary degree of fineness, form the 


body. The binding material used is again Portland 
cement. In all cases these materials, mixed to a 


fine concrete with a minimum quantity of water, 
are fed into moulds kept constantly in a state of 
vibration to cause the materials to settle more 
closely. The articles are afterwards subjected to a 
silicate bath, and seasoned for some months before 
they are sent out. Most of the products of the 
Imperial Stone Company are so well known that 
they do not require any special mention here, but 
the results of a series of tensile tests made by Mr. 
Faija, and crushing tests made by Mr. Kirkaldy, 
may be placed on record : 

Tensile strain of Imperial 

paving stone ae aS 

Crushing strain of Imperial 

paving stone 8075 lb. ,, a 

That dimensions are a matter of no or but of small 
importance in the manufacture of concrete slabs, is 
admirably shown by the Eureka Concrete Company, 
who exhibit a slab 9 ft. long, 6 ft. 9 in. wide, and 
5 in. thick, weighing considerably over two tons. 
This slab forms a platform reached by concrete steps 
and enclosed by red-coloured concrete balustrades 
of bold design and excellent finish; a number 
of sewer castings made in sections, along with a 
variety of other objects, complete this exhibit. The 
company make a speciality of concrete and iron 
flooring, rolled joists embedded both top and bottom 
in concrete, which consists of Porland cement, lava 
basalt, and other similar stones, produce an ex- 
ceedingly hard and clean stone floor. 

Architectural ornamentations, house facings, 
windows, doorways, and floorings are the speciality 
of W. H. Lascelles and Co. of Bunhill-row, who 
have in this branch the finest show in the Exhi- 
bition. Most of their productions are tinted, 
|either to represent cream-colour or red sandstone. 
| The colour penetrates to some depth into the mate- 
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rial; in fact, it is mixed with the facing concrete, 
while the interior is of a generally dark colour, 
indicating the use of slags as a body for the stone. 
Several well-ornamented fireplaces, cornices, and 
jlinths are shown, executed in this material, and 
hom a very good effect. 

It is, however, not only for the rougher kind of 
stonemason’s work that artificial stone is forcing 
the natural stone into the background. Imitation 
marble, so-called Mycenian marble, is shown by its 
inventor, Mr. J. B. Foxwell, and in appearance, 
hardness, polish, beauty of colour, and even weight, 
itis very difficult to distinguish it from real marble. 
The colour and graining penetrates about } in. from 
the surface, and chipping will therefore not disclose 
the deception, while in price this material is very 
considerably lower than the real article, of which, 
by the way, some splendid specimens, worked into 
fireplaces, wall decorations, ornaments, &e., are 
shown by E. and C. Braby, Wells, and Co., and 
others. 

Bricks, tiles, roofing-tiles, and glazed bricks are 
shown in great variety and excellent quality by 
numerous makers. Some new roofing tiles are 
exhibited by Mr. D. Phillips, of Newport, Mon. 
These are pressed ornamented tiles, designed to so 
completely interlock with each other that neither 
storm nor rain can have any effect on them, and 
being very closely pressed from excellent clay they 
are impervious to moisture ; lugs are provided to 
hang the tiles in the usual way on laths, but they 
are in addition provided with holes for nailing them 
where required. Even if not nailed it is impossible 
to take out any tile, so that the only drawback 
seems to be the difficulty of replacing a broken tile. 
An improvement on the single interlocking tile is 
one with double grooves and tongues for excep- 
tionally exposed positions; no mortar is, of course, 
used with these tiles, except in making the corner 
joints. The price is moderate, and they are easily 
placed by unskilled labourers. Another very much 


simpler locking tile is shown by J. Matthews, of | 
the Royal Pottery, Western-super-mare, and we | : — ¢ 
t | making a neat finish, but presenting a metal edge | 


advise those interested to inspect both of them. 

In cases where it is desirable to face old walls with 
white glass tiles, considerable trouble is often ex- 
perienced from the tiles, attached to the wall with 
cement, coming off again easily. An attempt to 
overcome this difficulty is being made by some new 
tiles manufactured by Messrs. J. Stiffand Sons, and 
exhibited in the gallery ; the tiles partly overlap each 
other as shown in Fig. 1, where a represents the old 


brick wall, } the tiles, which are fixed to the wall by 
nails c, and are in addition set in cement. Nailing 
brick walls is not a very practicable performance, 
but if the desired object is obtained, the improve- 
ment is undeniable. 

Before leaving the subject of cements and con- 
cretes we will say a few words about the Hygeian 
rock composition, which we described in our last 
year’s review of the Building Trades Exhibition. 
This bituminous cement has during the past year 
received a very extensive application in new and 
old buildings, for water reservoirs, acid tanks, 
pickling vats, cellar linings, and a variety of other 
purposes. The inventors are now making special 
tiles 9 in. square, composed of about } in. thickness 
of building composition, poured upon a specially 
prepared rough or porous brick tile, to the face 
of which plaster adheres very readily, and walls 
prepared or rather faced with this compound tile, 
may be papered and decorated at once. The great 
strength which this material imparts to brick walls 
has just been demonstrated at the Hall, by two, if 
they may be so-called, brick girders, 6 ft. 6 in. long, 
one 9in. wide, the other 14 in. wide, each 12 in. 
or four courses deep, built in the ordinary way and 
of ordinary red bricks, with Portland cement joints, 


but with the vertical longitudinal joints run in with 
composition. The smaller of these brick girders 
was placed with a clear span of 5 ft. 6 in. on brick 
piers, and loadedin the centre by a weight of 14 
tons without any noticeable deflection. This great 
strength qualities the composition to form the 
bearers over windows and door openings of moderate 
size without the use of stone or arches, particularly 
if the statement, that even considerable heat will 
not melt the composition out of the joints, or make 
it weaker, should prove correct. 

Glazing without putty is a subject which seems 
to receive a constantly increasing attention, and 
there are this year more firms than ever show- 
ing some metallic glazing arrangement. Most 
of them are more or less similar to the types of 
Rendle’s and Cousley’s glazing, which we illustrated 
last year on page 277, vol. xxxiii., both of which 
firms are again exhibiting pretty extensively. We 
saw some modifications on Mr. Cousley’s stand, 
partly for the purpose of cheapening the glazing, 
partly to adapt it for very heavy glass. A very 
neat device is shown by Mr. S. Beard, pre- 
senting a better finish than most of the other 
arrangements. The two pieces of zine aa, Fig. 2, 


rolled nearly into a cylinder top and bottom, are 
soldered together at their backs, and a closing “ap 
b is pushed over endwise after the glass is in place, 
the whole being secured by a screw into the cross 
bearers. Another modification of this arrangement 
is shown by Messrs. W. Lawrence and Son, also 





| outside, which the above does not do ; Fig. 3 repre- 


sents this type of glazing, which does 
any further description. 

A decided departure from these zine glazing 
arrangements is shown ona greenhouse by Messrs. 
Messenger and Co., Loughborough. The panes of 
glass (see Figs. 4 and 5) are in this case simply 


not require 





| joined bya bar of lead having a groove on each side, 
After the bar is put in 
place, the edges are pressed down gently to make a 
The lower part of the lead, where it extends 
| over the end of the glass, is cut away, the upper 
part b turned over, and a screw put through the 


| into which the glass fits. 


| 


| joint. 


whole into the wooden cross bearers. This is an 
extremely simple arrangement, and in places where 
|zine might be affected by atmospheric influences 
will be more durable. If it be quite weatherproof 
remains to be shown by experience. 

The Pennicook glazing system is a departure from 


Fic. 6. 
the other systems so far mentioned, inasmuch as 
|it combines a metal sash-bar with the lead glass 
| clips. A section is shown in Fig. 6, from which it will 
be seen that the sash-bar consists of two pieces of 
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| metal rolled together into suitable shape, and clip- 
ping between them a strip of lead which, after the 
glass is put in place, is bent down over the edges 
of the glass. This system is admissible in cases 
where purlins are as much as 8 ft. or 9 ft. apart, 
the distance generally advised being 5 ft., in which 
case the sash-bar only has a width of 1 in., so that 
the obstruction to light is reduced to a minimum, 
The contact of lead with the glass is also, no doubt, 
an advantage over that of zine. 

Some improvements are shown at the Hall in 
paving lights. Messrs. Hayward Brothers and 
Eckstein’s semi-prism reflecting lights are too well 
known to require a description here ; a very good 
selection is exhibited, showing good substantial 
design and excellent workmanship. On the stand 
of the Hyall Patent Lens Light Works we noticed 
some combination reflectors, consisting of the lens 
lights so combined with silvered reflectors, that 
by raising or lowering the latter the light can be 
directed to different parts of the basement. To 
overcome the dangers consequent upon the iron 
framing of floor lights becoming worn and slippery 
and not affording a safe foothold for foot-passengers, 
some Neat arrangements are shown by which the 
iron framing is completely covered and hidden by 
stone facings or wood filling; the latter is especially 
designed for indoor use. 

Mr. William Brass, Jun., of Old-street, St. 
Luke’s, has fitted up in King Edward’s Hall, better 
| known as the ‘‘ Piggery,” some new arrangements of 
paving lights, which appear to answer well. The 
lights in the footway consist of an ordinary iron 
frame glazed with lenses or prisms, and below this, 
in the basement, but close under the lights, are 
arranged in a movable frame and pivotted at their 
| centres, rectangular silvered reflectors, presenting a 
| fluted glass surface to the entering light, and re- 
| flecting it, according tothe angle at which they are 
iset, to any desired pait of the basement. The loss 
| of headway under the lights is small, since the re- 
| flectors are only narrow stripes, about 6 in, or 7 in. 
| wide, still in some positions no doubt even this 
may prove an objection to their adoption. They 
are in addition of a more fragile construction than 
the well-known semi-prismatic paving lights which 
are almost indestructible, but in places where these 
points are of minor importance, Mr. Brass’s re- 
flectors will prove very useful, and under stair- 
cases, for which they are also specially designed, they 
will prove a valuable addition in many basements, 
| since the light obtained is considerable. 

Amongst the signalling arrangements exhibited 
at the Hall, electric bells are naturally most pro- 
|minent, and from the great variety shown every 
taste and requirement could no doubt be gratified, 
but electric bells require batteries, and to batteries 
the public in general have not quite unfounded ob- 
jections since they require some attention, however 
little, and are most likely not to receive it because it 
is only required at long intervals. Pneumatic bells 
and signalling arrangements for private houses and 
public buildings have long been in most successful 
use, but they contain india-rubber bags, india- 
rubber diaphragms, or, in short, perishable material, 
which under varying conditions is sooner or later 
destroyed. Mr. Zimdar’s pneumatic bells have long 
been an established system for signalling, and a 
very good selection of them is being exhibited at 
the Hall. We noticed, however, in this branch an 
improvement, which especially commends itself to 
the engineer, since it consists entirely of metal, 
and contains no flexible materials, except metal 
springs. We refer to Porter's pneumatic bells, 
the invention of Mr. Porter, of Cullum-street, E.C. 
The transmitter of this system is a little metal cy- 
linder, about 2 in. in diameter and 3 in. long, fitted 
with apiston and rod, and weighted with a spiral 
spring, acting against the push which is exerted 
at the end of the piston rod. The indicator 
is fitted with a second cylinder of smaller dia- 
meter with one end open, through which open end 
the piston-rod passes, the latter being connected to 
a bell-ringing mechanism. The bottoms of the two 
cylinders are connected by sn.all metal tubing about 
din. indiameter. A push on the transmitter forces 
the air along the pipe, lifts the piston in the indi- 
cator cylinder, which latter sets the alarum, and 
during the descent of the piston the bell rings. 
This system can be applied to distances up to 
400 ft., it is not expensive in first cost, requires no 
attention or expenditure in maintenance, and is a 
good simple mechanical job. 

There is a steady improvement noticeable in 
paints and varnishes for indoor and outdoor paint- 
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ing and decorating, for stoae, wood, or metal. The 
colours are brighter and purer, the paints dry more 
evenly and much harder, and any surface with a 
few coats of paint and well varnished has as good 
an appearance as an enamelled surface. Improved 
modes of manufacture and more perfect machinery 
have more to do with this change than selection of 
raw materials, but the durability of many paints is 
greatly increased by admixtures of silicates, while 
an asbestos paint effectually resists the action of 
heat, even to such a degree that the wood may be 
completely charred inside, while the coat of paint 
remains intact. 

Want of space prevents us this week from saying 
more about the Building Exhibition, but we intend 
next week to devote some space to building trades 
machinery and some miscellaneous exhibits. 


THE INSTITUTION OF NAVAL 
ARCHITECTS. 

WueEwn the Inflexible was being designed it was 
found necessary to provide for the stability of the 
ship in the event of the unarmoured ends being 
partially destroyed in action. This circumstance 
necessitated a condition of things which involved 
great metacentric height when the ship was in its 
normal condition. In fact, the metacentric height 
of the Inflexible is now 8 ft., whereas had it not 
been necessary to provide for the above-mentioned 
contingency 3ft. would have sufficed. The short 
metacentric period, viz., 10.7 seconds, due to this 
height, would have involved quick and deep rolling 














under certain conditions of sea, in spite of the great 
beam and flat floor of the ship. It became, therefore, 
necessary to counteract this tendency by some special 
method, and the plan which was actually adopted 
is the subject of a paper read by Mr. P. Watts, of 
the Admiralty entitled ‘‘On a Method of Reducing 
the Rolling of Ships at Sea.” For various reasons it 
was found impossible to adopt bilge keels of the 
required depth, and the plan ultimately adopted 
was a water chamber 14 ft. long, extending right 
across the ship from the armour deck to the main 
deck, to contain when required a certain quantity 
of free water. This free water influences the 
behaviour of the ship in four different ways: 1. By 
increasing her period which renders the ship less 
likely to fall in frequently with co-periodic waves. 
2. By the friction of the free water over the sides 
and bottom of the chamber. 3. By the change 
of momentum in the water ; and 4. By modifying 
the righting force throughout the roll, because 
the water in the chamber lays behind the roll. 
The paper gives an account of the experiments 
carried out by the author in the Mediterranean 
last summer, in order to test the value of the 
water chamber. The experiments were unfortu- 
nately very incomplete, and it is understood that 
they will shortly be resumed ; but in the mean time 
Mr. Watts informs us that when the chamber was 
half full, i.e., when it contained about 70 tons of 
water, the rolling was reduced about 37.5 per cent. 
It will probably be within the truth to say that 
the water chamber, when about half full, reduces 


the mean angle of roll by 30 per cent. when the 
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ship is rolling broadside on, amongst waves of from 
9.5 to 10 seconds mean period. If bilge keels had 
been used instead of the water chamber it appears 
probable that they would have had to be at least 
8 ft. deep, and two-thirds the length of the ship, in 
order to have produced the same effect. The dis- 
cussion on this paper merely served to show that 
none of the speakers fully comprehended itsmeaning, 
a circumstance which was probably due to the fact 
that they had not seen copies of the paper till the 
author began to read it, and that he, in order to 
bring himself within the time limit, omitted several 
important paragraphs. All this goes to prove again 
how very unfortunate some of the rules and prac- 
tices of the Institution are. 

Mr. W. Randell and Mr. H. H. West each 
contributed a paper on the freeboard question. Mr. 
Randell’s was entitled ‘‘Tonnage Measurement, 
Moulded Depth, and the Official Register in Rela- 
tion to the Freeboard of Iron Vessels.” This paper 
covers a wide range of ground, but its main object 
appears to have been to attack the ‘ New Tables of 
Freeboard” prepared by Lloyd’s Registry. With 
this object in view the author endeavours to esta- 
blish two points. The first is, ‘‘ that it is possible 
for the same curve of displacement when expressed 
in percentages to truly represent vessels of every 
degree of fulness or fineness from co-efficient .60 to 
co-efficient .80.” The second point is “that when 
the spare buoyancy and the moulded depth of a 
vessel are given, any stipulation as to her freeboard 
practically defines the form of the vessel.” He next 
goes on to state that these points being assumed 
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proved, ‘‘any tables which are founded on co- 
efticients of fineness are a delusion and a snare. 
With the assumed necessity for co-efticients of fine- 
ness must also vanish the need for the numerous 
columns of figures which are placed against them to 
represent freeboard.” He thus arrives at the con- 
clusion that the only terms which are really 
essential in tables of this kind are the moulded 
depth and the corresponding surplus buoyancy. 
Mr. Randell concludes his paper by expressing the 
hope that all will see the need of introducing into 
the Register an accurate scale of displacement from 
keel to gunwale, and also a record of the moulded 
depth. 

Mr. Randell’s paper naturally called forth a reply 
from Mr. Martell, who at considerable length 
defended the methods adopted by Lloyd’s Registry 
in the preparation of their freeboard tables, and 
attacked the principles enunciated by the author. 
The whole discussion was confined to these two 
gentlemen. One remark made by Mr. Martell 
will be hailed with satisfaction by the shipping 
community as showing the open mind of the speaker 
and of hiscommittee, viz., that the tables, though 
prepared with the greatest care, are open to modifi- 
cation if necessary. 

_ Mr. West’s paper on the ‘‘ Assessment of Deck 
Erections in Relation to Freeboard,” was a useful 
contribution towards the settlement of this much 
vexed question. This table commenced, as the 
preceding one ended, with a criticism on Lloyd’s 
new tables, and then went on to explain the method 
adopted by his own society. The Liverpool Under- 
writers’ Registry, in assessing those deck erections 
suchasspardecks, awning decks, raised quarter-decks, 
poops, and closed-in bridges or forecastles, which 
form integral structural portions of the ship. Such 
erections have varying values, according to relative 
size, strength, and position, and there appears to 
be much divergence of opinion as to the relative 
value of erections above deck as compared with 
that portion of the reserve which is under deck. 
Mr. West contends that the settlement of this 
question is a fair problem for the classification 
societies and one which they are eminently fitted 
to solve on account of their intimate knowledge of 
the arrangement and structural strength of their 
classed vessels. The Underwriters’ Registry, in 
approaching the question, started with the intention 
of stating the mean draughts which would with 
practical accuracy immerse certain definite per- 
centages of the whole volume of the vessel, or their 
equivalents. The percentages decided upon were 
65, 70, 75, and 80 per cent., corresponding to 
reserves of buoyancy of 35, 30, 25, and 20 per cent. 
respectively. These figures were intended simply 
to show the lines of immersion, at which such per- 
centages would be reached, and were adopted 
because the Society having determined to give com- 
plete displacement scales on their certificates of 
class, decided specially to mark the mean draught 
corresponding to these percentages. To do this for 
a flush-decked vessel is easy enough, but when to 
the displacement under deck has to be added an 
assessed value for displacementabove deck, the matter 
becomes more complex. The Society decided that 
the assessment of deck erections should be expressed 
in terms of under deck displacement, i.e., that each 
unit of displacement above deck should be assessed 
as some fraction of the same unit below deck. This 
fraction was called the coefficient of assessment. 
The value of this co-efficient depends chiefly on the 
following facts, viz. : the strength and efticient clos- 
ing in of the structure under assessment ; the ratio 
which the displacement above bears to the displace- 
ment under deck ; the height of erection, the value 
of a low erection being ton for ton greater than that 
of a high one; and lastly, the manner of grouping 
the erections symmetrically or otherwise about the 
middle of the vessel’s length. Mr. West attempts 
in his paper to assign to each of these elements a 
numerical value, and propounds a formula based on 
these values, which, he says, gives an assessment 
which takes into account actual and relative capacity 
of the erection, structural strength, height, and 
position. In the appendix to the paper he applies 
his formula to the case of a representative ship. 
The discussion which followed turned again, more 
upon the value of Lloyd’s Tables than upon the 
actual subject-matter of the paper. Mr. Martell, 
however, deprecated the attempt to treat the ques- 
tion upon mathematical lines, 

The next paper was by Mr. G. B. Rennie, ‘‘ On 
a Self-Propelling, Self-Careening Floating Dock.” 
Mr. Rennie proposes to make the dock answer the 





above description by, first, making it of suitable 
form and strength, so that ships may be easily 
docked without the use of either gates or caissons, 
and of a form that can easily be propelled through 
the water at moderate speeds ; secondly, by making 
the pumping machinery for emptying the dock also 
serve the purpose of propelling it; thirdly, by 
giving the dock such a sectional form that by means 


of water ballast it may be careened over first to | 


one side and then to the other for the purpose of 
cleaning the bottom. The method in which the 
pumping machinery is utilised for propulsion appears 
to be very practically conceived. The pumps are, in 
fact, converted into water jet propellers, which 
discharge the water through a series of large 
nozzles ranged along the side of the dock under 
water. The author remarks the well-known fact 
that in ships of the usual construction water jet 
propellers are difticult of application, in consequence 
of the large inlets and outlets which are required 
for the passage of the water in order that as good a 
result may be attained as with screws and paddles. 
In the case of a floating dock, however, the case is 
different. Here large pumping power is required 
for emptying the compartments, and this can be 
distributed along the length on either side, and 
though the power required for propulsicn at even a 
moderate speed is considerably in excess of that 
required for mere pumping purpose, the posses- 
sion of this reserve of power is no disadvantage. 
This paper received a severe criticism from Mr. 
Stanstield, who appeared to find fault with nearly 
all the arrangements proposed by Mr. Rennie, 
which, however, received the approval of Mr. 
Barnes, the Chief Surveyor of Royal Dockyards. 
By far the longest and in some respects the most 
important paper communicated to the Institution 
was Mr. R. E. Froude’s ‘‘ Description of a Method 
of Investigation of Screw Propeller Efticiency.” 
The purpose of the paper is to describe and justify 
a method of investigation by means of experiments 
on models. The chief peculiarity of the method is 
that it divides the subject into two principal 
branches, viz., the efficiency of screws working by 
themselves in undisturbed water, and the manner 
in which that efficiency is effected by the screw 
being brought into conjunction with the hull 
of the ship, in virtue of the interaction of the screw 
and the hull. The author explains why he prefers 
to conduct his investigation on the above lines, 
rather than to proceed in the more direct manner of 
at once placing the screw behind the ship for which 
it is intended, and then ascrtaining the gross pro- 
pulsive efficiency. The reasons are twofold. Inthe 
first place, owing to the relatively excessive fric- 
tional resistances of both hull and screw blades on 
a small scale, it is probable that the gross pro- 
pulsive efficiency of model and screw, which is all 
that could be ascertained by the direct method, 
would differ by an unknown amount from that of 
the corresponding ship and screw. Secondly, 
the number of-combinations of different designs of 
hull and screws, which it would be necessary to 
try, in order to find out what would be the best 
screw for a vessel of given form, or what would be 
the best form of the vessel, taking propulsive effi- 
ciency into account, would be almost prohibitive. 
Mr. Froude next describes the mechanical appa- 
ratus, by means of which he conducted his experi- 
ments on screw efticiency instill water. A description 
of this apparatus would however be unintelligible 
unless accompanied by drawings. The apparatus 
that carries the screw measures the thrust, speed, 
turning moment, and revolutions per minute, conse- 
quently the experiments on thescrew working without 
the model in front determine the element of ‘‘ screw 
efficiency ” proper ; i.c., they show the power ex- 
pended in performing a given amount of useful work 
by maintaining a given thrust at given speed. On 
the other hand, the experiments on models alone 
yield a measure of the useful work to be done, and 
the comparison of these results with those given by 
both screw and model working in combination, 
show the modifications introduced into the results 
by bringing the model and screw into conjunction, 
and these modifications constitute the hull effi- 
ciency. These modifications are two in number, 
viz., the effect of presence of screw upon the resist- 
ance of the model, and the effect of presence of 
model upon the efficiency of screw. The former 
effect consists in what has been termed the 
‘‘augmentation” of the resistance of the model 
by the action of the screw, and the latter effect 
consists in the fact that, behind the model, the screw 
is working not in still water, but in water having 





a certain state of motion, in consequence of 
which it requires a different amount of driving 
power (in all ordinary cases less) to maintain a given 
thrust at given speed behind the model. The cause 
of this is the forward motion of the wake water in 
which the screw is working, and the experiments 
have proved that complex and varied as are actually 
the motions of the wake, the net effect of these 
upon the screw is practically identical with that 
which would be produced by a mere uniform forward 
current, the forward speed of which and the con- 
sequent saving in driving power, may be measured 
easily and accurately by the method of experiments 
described by the author. He next describes in 
considerable detail how the observations were 
carried on, and the results expressed in curves. 
The general conclusions deducible from the investi- 
gation are thus stated by Mr. Froude. 

1. The variation of the elements of hull efficiency 
with variations in speed is generally slight, and so 
far regular in its character that in most cases ex- 
periments on a model, at about the speed corre- 
sponding to the intended working speed of the 
ship, will be sufticient for practical purposes. 

2. Variation of number of blades or pitch ratio 
of screw does not practically affect the values of the 
hull efficiency elements. 

3. On the other hand, variation of diameter of 
screw, or of its position in reference to the hull, 
does affect these values, and in a manner which we 
have not thus far been able satisfactorily to reduce 
to rule. 

In the discussion which followed the paper Mr. 
John and several other speakers bore testimony to 
the great value of the investigation, which may even 
be regarded as the first recorded systematic attempt 
to elucidate a subject concerning which engineers 
and naval architects have hitherto been ina pro- 
found state of ignorance. Mr. Biles also spoke at 
some length, and warned his hearers against the 
practice which appears to be not uncommon of 
applying the results of scientific investigations 
similar to those conducted by the late Mr. Froude 
and his son, to practical cases to which the results 
do not apply in consequence of the circumstances 
being different, and he showed that in some cases 
very serious errors had thus been occasioned. Con- 
sidering the great importance of the subject to ship- 
owners, it is much to be hoped that Mr. Froude 
will be enabled to continue his experiments, and 
be allowed to communicate to the Institution 
particulars of actual results attained. The Ad- 
miralty is certainly entitled to the best thanks of 
all interested in the subject for having caused the 
experiments to be made, in the first instance, and 
for having sanctioned their early publication to 
the members of the Institution. As experimental 
tanks are now being fitted up by private builders, 
notably by Messrs. Denny Brothers, of Dum- 
barton, and by Messrs. J. and G. Thomson, of 
Glasgow, we may soon expect to receive additional 
information as the results of their experiments. 

Following on Mr. Froude came a paper of a very 
practieal character, interesting alike to steamship 
owners and builders, by Mr. James Hamilton, Jun., 
of the firm of Messrs. R. Napier and Sons, ‘‘ On 
the Speed and Form of Steamships considered in 
Relation to Length of Voyage.” It referred more 
particularly to vessels whose earnings are made by 
carrying dead-weight cargoes. The author begins 
by analysing the accounts relating to an actual 
voyage which took 27} days at the speed of 12 
knots. The items in the account were split up 
into six divisions, viz.: 1. Freight or revenue. 
2. Cost of coal burned on voyage, to which is added 
a fair reserve supply. 3. Oil, waste, and engine- 
room stores, 4. Lights, dues, pilotage. 5. Cargo 
dues, stevedoring, brokers’ commissions. 6. Wages 
of officers, engineers, and crew. A comparison was 
then made between the earning powers per annum 
of the same vessel on the same voyage, when going 
at the speed of 10 knots and 8 knots. And the 
results which, on this long voyage were largely in 
favour of the lower speed, were represented graphi- 
cally by curves, the ordinates of which represented 
money, and the absciss speed in knots. Next the 
author made a similar investigation for a voyage of 
4000 miles and 1000 miles; in these cases the higher 
speeds proved to be the best. The most economical 
speed at which to drive a ship for any length of 
voyage differs, however, in different types. To 
illustrate this point the author applied the same 
rates to four different types of vessels of which the 
speed and power capabilities were known, and gave 
the results again in curves. The result showed 
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how a shipowner, who understands how to regulate 
the speeds of his vessels to their length of voyage, 
may be making handsome profits, while a less in- 
telligent owner may be losing money fast. The 
second part of the paper deals with the relative 
commercial efficiency of different types of vessels. 
In it the author deals with the same four types of 
vessels, and shows that for all lengths of voyages 
the finer form gives far away the best results. 
It has for long been admitted that on long voy- 
ages the finer type enjoys great superiority, but 
it will be a surprise to many to learn that the 
same thing applies to shorter voyages, and is 
accounted for by making the necessary allow- 
ance for saving in weight of machinery in the 
fine as compared with the fuller type. 

Mr. Biles contributed a paper ‘‘On the Advan- 
tages of Increased Proportion of Beam to Length in 
Steamships,” which has been reserved for considera- | 
tion here because it deals to a certain extent with 
the same subject as Mr. Hamilton’s paper. The 
late Mr. Froude first brought to notice the fact that 
it was possible by increasing the beam and by 
fining the ends to get a form, which at high 
speels would have considerably less resistance 
than the ordinary merchant ship form, with 
ten beams in the length. Mr. Biles claims 
the following advantages for increased beam ac- 
companied by increased fineness of form: 1. In- 
creased speed. 2. The power to increase the depth 
for the same amount of initial stability. 3. In- | 
creased strength due to the increase in the rela- | 
tive depth of the virtual girder which the ship | 
forms. 4. Increased finite stability on account of | 
greater freeboard. 5, Increased surplus buoyancy | 
for the same reason; and 6. Increased internal | 
capacity. As regards the increased speed he cites | 
the performances of two vessels built by Messrs. 
J. and G. Thomson, of about the same displace- 
ment, and which he considers may be fairly com- 
pared. The one was broad but fine ended, and 
the other narrower and fullerended. The result at | 
speeds of fourteen and fifteen knots being largely 
in favour of the broad ship. 

The meetings concluded with short papers by Mr. 
Macfarlane Gray on ‘‘ Fog Signalling,’ and by | 
Mr. R. Zimmermann, on a ‘ Method of Obtaining | 
the Desired Displacement in Designing Ships,” 
which appears to be of much easier application than 
the method usually adopted. 
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NOTES. 
Sree. Rarts iy PoLanp. 

Rats are manufactured in Poland by two works : 
Huta Bankowa, Dombrowa, and Praga, Warsaw. 
The first works have eight Siemens-Martin fur- 
naces ; the second, four Bessemer convertors, two 
of which are working the basic process. The 
quantity of rails rolled in 1878-1881 is the follow- 
ing : 





Works. 1878. 1879. 1880, 1881. 
tons, tons. tons. tons. 

Jankowa 2580 | 20,030 18,788 | 14,917 
raga ... none 9,167 | 31,782 | 35,900 


Fvet on Russtan Ratiways. 

In 1880 (the latest year for which full statistics 
are at present available) the following amounts of 
different kinds of fuel were used on Russian rail- 
ways : 


Tons. 
Wood 2,823,365 
Coal... 1,040,006 
Peat... et , 55,624 
Naphtha residues... 1,846 


The coal consumed was native and foreign (chiefly 
from Germany and Austria), in the following pro- 
portions : 





Tons. 
Russian coal 807,942 
Foreign _,, 232,064 
1,040,006 


The Russian coal is year to year more used, dis- 
placing the foreign. 

Burnine oF THE Pier at NICE. 

The new pier at Nice, extending 200 yards from 
the Promenade des Anglais into the sea, was 
destroyed by fire on Wednesday last. It was owned 
by an English company, and promised to be a great 
attraction, as it was the only erection of the kind 
between Marseilles and Genoa. In addition to the 
pramenade it comprised a theatre, a café, anda 





restaurant on the main level, with galleries above 
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surmounted by a dome. About five o’clock in 
the evening a workman, who was engaged upon 
the completion of the roof, spilt some tar upon the 
dome, and in five minutes the whole central portion 
of the building was in flames, which, by half-past 
six, had consumed everything but the ironwork. 
The firemen of Nice, provided with the most 
ancient hand-pumps, only succeeded in saving the 
approach. The building was partly insured. 


An ImprRovED BELL TELEPHONE. 

M. D’Arsonval, the well-known telephonist, has 
devised a new form of Bell receiver, which is for its 
size and weight, the most powerful yet constructed. 
The chief modification consists in enclosing the 
bobbin entirely between the poles of the magnet. 
This is done by making one pole of the magnet the 
core of the bobbin, and the other pole an enclosing 
ring of iron. The inductive plate vibrates over the 
poles and upper surface of the coil as before. The 
complete instrument only weighs a little over five 
ounces and is stated to be as powerful as the heavy 
Gower-Bell receiver. M. Leczensky has applied 
magnets of steel tempered by compression after the 
manner introduced by M. Clemandot, and since this 
mode of tempering does not deform the magnets, a 
neater article is the result. 


Mr. Peter Cooper. 

On Wednesday last Mr. Peter Cooper, the 
founder of the Cooper Institute, died at the age of 
92. In early life he was apprenticed to a coach- 
maker and for a time followed that trade, but 
afterwards commenced the manufacture of glue and 
isinglass, from which he realised a large fortune. 
He erected large iron works near Baltimore, where 
the first locomotive constructed in America was 
built ; he was likewise the first to use anthracite 
coal in the puddling of iron and to roll wrought- 
iron beams for fireproof buildings. He is perhaps 
best known in this country from his connexion with 


the Cooper Institute, upon which he spent 130,000/., | 


in addition to an endowment of 30,000/., and 
where a comprehensive course of instruction, de- 
signed especially for the working classes, is pro- 
vided free of charge. Up to the time of his death 
he occupied himself in the care and development 
of this institution. 


New ALGERIAN Ratiway. 

A Bill has been laid before the French Chamber 
of Deputies, the object of which is (1) to declare 
‘‘of public utility” the proposed railway from 
Ménerville to Tizi-Ouzon, and (2) to approve a con- 
vention agreed upon between the Minister of 
Public Works and the Eastern-Algerian Company. 
The concession for the Ménerville and Tizi-Ouzon 
line has been granted to this company. It is of a 
total length of about 31 miles, and connects the 
richest and most populous part of Kabylia with 
Algeria. It also establishes strategic communica- 
tion between the upper Sebaon and Fort National 
on the one hand, and the capital of Algeria on the 
other. The scheme has been approved by the 
Minister of War, and the General Council of 
Bridges and Highways. By the convention, the 
company is bound to execute the work in four years, 
and the State guarantees interest at five per cent. 
on a capital of 676,694/. The company is permitted 
to issue stock to the value of 1,000,000/. It de- 
posits 2000/. caution money. 


NortHerN Leap Minne. 

There are some indications that the long course 
of dulness in the lead-mining industry in the north 
of England is likely to be broken, and that with a 
more skilful working there is a likelihood of better 
prices. Indeed up to the present time the returns 
from some of the mines have been very good, but 
there isin other districts a handicapping of the in- 
dustry by the heavy royalties that are levied. 
These prevent the introduction of capital, and con- 
sequently the introduction of more scientific me- 
thods of working. In some of the oldest of the 
lead-mining dales of the north there have been 
mines closed—not because the lead therein was 
exhausted, but there was not the use of means 
that could be called modern in the working. The 
ancient ‘‘buddle” still exists in some of these valleys, 
and the miners are attached to antique methods of 
working, whilst strong personal feelings have pre- 
vailed inone of the dales and practically stopped 
the production of lead at what were once the chief 
mines in the north of England. These causes will 
be reflected in the output of lead for the past and 
the present year, but there are indications that a 
better state of affairs is likely to ensue ; and that 
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| there is a likelihood of much fuller working if the 
grievance as to the royalty could be overcome. It 
is true that this is one that is general, but now 
that the importation of lead is so large, it is more 
than ever needful that the question should be dealt 
with. It is vain to hope that there will be a general 
settlement that is satisfactory from individual 
efforts ; and it is becoming increasingly apparent 
that the question is one that will have to be settled 
by legislation. Royalty rents are pressing upon 
most of our mineral industries ; and in the days of 
increasing international competition, there is a 
great and a growing need that the subject should 
be dealt with in a way that will give relief to these 
industries. 


SEWAGE PUMPING ENGINE. 

THE illustrations on page 327, which we reproduce 
from the American Machinist, represent, in elevation and 
section, one of the pair of pumping engines for the city 
of Pullman, Cook Co., Ill. Our contemporary describes 
the engines as follows: ‘These engines have each a 
capacity of 2,500,000 gallons in 24 hours, and are designed 
to take the sewage from a large central reservoir or basin 
underneath the pumps, or in the basement of the large 
tower that supports the main water tank, and deliver it 
through three miles of 20 in. cast-iron pipe, leading to the 
farm (15,000 acres) of the Pullman Company, where it is 
distributed as required. The engines are of the direct 
acting, tandem compound condensing type, having piston 
pumps with phosphor-bronze cylinders, fitted with valves 
especially designed for passing everything usually found 
in sewage. 

‘The steam cylinders are fitted with the ‘ isochronal ’ 
| or self-regulating valve gear, which, in operation, controls 
| the speed under any variation in pressure or load, as in 
| the case of the reservoir becoming exhausted, or the 
| bursting of the main sewage pipes. Its operation is so 

satisfactory that it relieves the engineer of a large part of 
| his duty, his presence, we are told, being required only in 
| stopping and starting, and in attending to the lubrication. 
| The cylinders are steam jacketted, covered with non- 
| conducting material, and enclosed with a neat black- 
| walnut lagging. 

‘“*The valves of both the main steam pistons are 
balanced, to provide for easy working and to prevent 
wear and continued tightness. They are steam moved, 
as clearly shown in the sectional elevation. 

‘*The main steam pistons are arrested at the termina- 
tion of the stroke by positive steam cushion, which stops 
them without shock or jar. They are started in their 
stroke with an easy, gradual movement, this last-named 
action being brought about by the operation of the 
cataract cylinder, the piston of which displaces the oil in 
the cylinder at a speed regulated by a graduated opening 
connecting one end of the cylinder with the other, and 
hence controls to any desired extent the velocity with 
which the steam valves can be opened. This is a very 
important feature where large pump valves are to be 
opened and closed, particularly where the water is liable 
to be irregularly supplied, or where the valves are liable 
to be entangled with obstructions. The condenser and 
air pumps are of the usual type, and are operated directly 
from their respective engine. 

‘*The diameter and stroke of engine and pump are as 
follows: Diameter of high-pressure cylinder. 14 in. ; 
diameter of low-pressure cylinder, 25 in. ; diameter of 
pump cylinder, 22 in. ; stroke of all pistons, 4 ft. It will 
be seen that the ratio between the high and low-pressure 
cylinders is about three to one. The steam pressure car- 
ried is 60 lb. This class of pumping engines, with a 
specially arranged plunger pump, has been successfully 
applied to water works in other cities. It is built by the 
ps and Maxwell Manufacturing Company, Hamilton, 
Ohio.” 

















INDIAN Ratiways.—These railways are in 4 generally 
prosperous condition. The lines in several native states 
have produced about 2? lakhs of rupees more than in pre- 
vious years, while the East India Railway has advanced 
4 lakhs in eight months. Other State lines show an 
increase, with the exception of the Indus Valley, Punjab 
Northern, and Muura-Hattras lines, which have not 
paid so well as hitherto. The total net increase on all 
the railways for the first eight months of the official year 
1882-3, is given as 35} lakhs of rupees. 





THE Royat CoMMISSIONERS ON TECHNICAL EptcaTIon 
AND ON EpvucaTIONAL ENDOWMENTS.— Messrs. Samuelson, 
M.P.; Woodall, M.P.; Mr. Philip Magnus, B.Sc. (Direc- 
tor of the City and Guilds of London Technical Colleges); 
Mr. Swire Smith, Bradford, accompanied by Mr. G. R. 
Redgrave (Secretary), representing the Royal Commis- 
sioners of Technical Education, visited lately the various 
leading institutions giving technical and secondary 
instruction, as well as some of the principal engineering 
and shipbuilding yards in Glasgow—amongst others, the 
College of Science and Arts, Hutcheson’s Grammra 
Schools, &c., Messrs. Mirlees and Watson and Elder and 
Co.’s famous shipbuilding and engineering works, where 
there are at present nearly 6000 workmen. The Royal 
Commissioners on Educational Endowments have been 
holding their inquiry at Glasgow during the past week, 
and on Monday last Lord Shand, Mr. James A. Camp- 
bell, of Stracathro, M.P. for the Universities of Glasgow 
and Aberdeen, and Mr. John Ramsay, of Kildalton, 
M.P. for Falkirk Burghs, visited the School of Art and 
Haldane Academy, and the College of Science and Arts, 
where they were shown the various technical classes in 
operation by the President and the Principal. 











“ENGINEERING” 


ComPILED By W. 


APPLICATIONS FOR PATENTS DURING THE WEEK ENDIN ¢ 


APRIL 2 


2, 1883, 


In the Cases of Inventions communicated from Abroad the 
Names, dc., of the Communicators are given in Italics 
after the Applicants’ Names. 





Nos. | 


and 
Dates. 


Mar 27 
1542 


1565 
Mar 28 
1566 
1567 


| Hodgkin, 


NAMES, &c., 
OF APPLICANTS. 


J. B. Stewart, Liver- 
pool. 

J. C. Sellars, Birken- 
head. 

D. Skeoch, Stewarton, 
Ayr. 

Bonneville. Forbes, 

Borneville. Forbes 

T. & J. Bibby and J. 
Baron, Burnley; & 
W. Baron, Roch- 
dale, & J, Duerden, 
Burnley. 

C.F. Cross, and E. J. 
Bevan, Londen. 
W. White, and F. 
‘ Awdas, London. 

W. and T. 8. Bucknall, 
Kidderminster. 

J. Armstrong, New 
Swindon, Wilts. 

B. W. Maughan! and 
8. D. Waddy,London, 

J. Lewthwaite, Hali- 


fax, 
Atel. Yereu. 
Imray. Herren- 
schmidt & Constable. 
Newton. Monnier. 
J. W. Gatehouse, Bath. 
E. and A, E. Gilbert, 

undee. 


| J. Stones, Ulverston, 


& T. Kirby, Barrow- 

in-Furness. 

Neuhaus. 

Lake. Thomson and | 
Barton. 

Pitt. Miller and | 
Diehl, | 

E. pWalier. Yangley, | 


Lake. Dodson and | 
Dodson. 

Elmore. 

R. PR ae Man- 


W. Lord, Middles- 
brough-on-Tees. | 


Atkins. 


ABBREVIATED TITLES, &c. 





Boilers for melting pitch, 

Calendars. 

Bearings, &c. 

are engine, (Complete specijica- 
ion). 


Locomotives. (Complete specisica- 


tion), 


Paper bags, 


Materials for use in sizing. 
Clipping shears, 

Brewing apparatus. 
Railway brakes and springs. 
Aerial navigation. 

Metals and alloys. 


Compound for extinguishing fires. 
Extracting cobalt and manganese. 


Electrical accumulators. 
Treatment of lignite, &c. 
Lock nuts, 


| operating the doors of 
lifts. 


| aw steam pump. 


Fluid meters and registering apparatus 
therefor. 

| sewing machines, 
Jication). 

Ventilation of railway tunnels, 


| Disintegrating machines. (Complete 
specification). 
Separating compounds by electro- 


(Complete speci- 


lysis. 
| Cleaning knives, &c, 
yd down draught in chim- 


eys, & 
1568 | J. = Brooks, Birming- | Saddles for ‘bicycles, &e. 
am. 


1569 
1570 
1971 


1572 
1573 
1574 
1575 
1576 
1577 
1578 
1579 
1580 
Mar 2 
Bl 
1582 


1583 


1584 


1585 
1586 


1587 


1588 
1589 
1590 
1591 
1592 

1593 
1594 


A, Bailif, Paris, 


R. A. Hunter, Dublin. 
H. Piper, Liege, 


A. Roger, Paris, 
T. Brooks and T, Twee- 
pee Crawshaw booth, 


A Fr Morrison, Man- 
chester. 
Thompson. Hoeven- 
Po ll Hoeven- 

bergh. 
Thompson, Darling. 
Justice. Dietzsch. 
Jensen. Tesch. 
E. D. J. Neupert, Otten- 
sen, Germany. 


J. Coxon, London. 

Johnson. Vayuez- 
Fessart, 

J. D. Harris, and A. 
Shuttlewood, Leices- 


ter, 
F, J. 0’Farrell, Dublin. 


Thompson. Lawnay,. 
J. B. Edmondson, and 
ze as Manches- 


1B Le'ghton, Edin- 


De Ibs, 

Spence. Chesnais. 

A, Carter, London. 

A. no agxl New Red- 
dish, Lanc. 


L. C. Besant, Greenock, 

J. Gillies, Glasgow. 

A. Chamberlain and 
G. Hookham, Bir- 
mingham. 


1595 J. Withinshaw, Bir- 


1596 
1597 
1598 
1599 


1600 
1601 
Mar 30 
1602 
1603 


1604 


mingham. 
Johnson. Lose, 
W. J. Smith, Inverness 
Cohen. Ogle, 
= Andressen, Lon- 


on. 

F. J, Martin, London. 

Lake. Hyam and 
Howell. 

Pie Pr’. Scheibler. 

J. Wade, Halifax. 

W. A. G. Schonheyder, 
London, \ 


| Incrusting metal. 


| Ventilators and chimney exhausters. 
is ~~ and cartridges, &c., there- 


Fulling machines, 
Shuttles, 


| Lavatories, baths, &c, 


Electro-magnetic printing telegraph 
apparatus. 
| Electro-magnetic printing telegraphs. 


Manufacture of alumina, 

Calcining furnaces, 

Underneath fired horizontal boilers. 

Fastenings for gloves, boots, &c. 
(Complete specification). 


Displaying advertisements, &c, 
Cards - the reception of sewing 


silk, & 
Double- ribbed warp looms. 


Distillation and purification of 
glycerine. 

Heating apparatus for domestic use. 

Dating and stamping tickets. 


Coupling, &c., railway carriages. 


Ring-spinning machinery. 

Blue colour, substitute for indigo. 
Check fishing reel. 

Feeding and delivering sheets of 


Steam traps. 
Lamps. 


Feed-water heaters, &c, 


Refrigerating machines. 
Wire fencing, 

Fountain pens. 

Grates and stoves. 


Fastenings for gloves, &c, 
Tanning hides, &c, 


Utilising slags, 
Bor.nz machine cutters, 
Heating and cooling fluids, 


1631 


1633 


1634 
1635 


1636 
1637 
1638 
1639 
1640 
April 
1642 
1643 


1652 
1 


653 
1654 
1639 


1656 


2 
1641 


ENGIN 


NAMES, &c., 
OF APPLICANTS. 


EERING, 


LLOYD WISE. 


ABBREVIATED TITLES, &c. 





“> Edwards, Lon- 


Pieper, Ubrig. 
oo Thiébaut, 
I, Thomas, Aberdare, 


Glam 
D. 3. ‘Gibson, Manr- 
chester. 
Haddan. Kails. 
¥, a Mitchell, New 


ork. 

H. Ayton, Seaton De- 
laval, &E. F. Ayton, 
Headon-on-the-Wall, 
Northumberland, 

Johnson, Saladin. 


Lake. Brigham. 
E. M. Chase, Boston, 


U.S.A. 
Lake, Dion. 
Clark. D'Arlincourt, 


Imray. Dujardin 
and Fredureau. 

Mills. Moses. 

Rock. Roxburgh and 
Crawford. 


Lloyd Wise. 
F. = Newton, Bel- 


J. Hinks and F. R. 
Baker, Birmingham. 
W.N. Smith and R. 
R. Swann, London. 
A. W. Pigott, Gates- 
head. 
W. Scott and D. 8S, 
Morrison, Dundee, 
J. OC. Waterhouse, 
Alverthorpe, Yorks. 
J, Mangnall, "Eagley, 


Lanc. 
Wirth. Fischer. 
W. Wilkinson, Wigan. 
W. H. Preece, Wimble- 
don, and el 
Langdon, Derby. 
J. N. Douglass, Dul- 


wich. 
J. J. Ridge, Enfield. 
R. Hill & E. Cockerill, 
Heywood, Lanc. 
Boult. Schwarz and 
Treutler, 
W. A. Todd, Folking- 


ham, Linc. 
J, J, H. Schultz, Ham- 
burg, Germany. 
8. P. Thompson Bristol. 
VonNawrocki. Richter. 


C. A. Mulholland, 
Nottingham. 

Budenberg. Schafer 
and Budenberg, 

F. J, Biggs, London. 

J. 8. Sellon, London. 

Elmore. Hollingshead. 

J, L. Huber, Hamburg 

C. V. Boys, Wing, and 
H. H. Cunynhame, 
Londcn. 

R. Paton, Johnstone, 
Renfrew. 

Whitehead. 


der, 
R. Reynoldsand F. W. 
Branson, Leeds. 
Thompson. West. 
T. Coad, London, 
W. Morris, London. 
Groth. Pier, 
Engel. De Laral, 
Engel. T'uehtfeldt, 


Grouven. 


Alexan- 


A. Jordan, London. | 


Globes for gas burners, &c. 


Spring scales, 

Communicating between trains, c. 
Gelatine- bromide film paper, 

Fire and other alarms, 


Doors, hinged windows, «ec, 


Manufacture of tissues. 

Cleaning and lubricating journals. 
(Complete xpec ification). 

Securing rails in their chairs, 


-™ ting interchange of temperature, 
C. 


Saws, 

Pneumatic signals, (Complete speci- 
fication). 

Electric lamps and 
ductors, 

Electro-magnets. 


carbon con- 


Puddling furnaces. 


Voltaic arc lamps. 
Feeding thrashing mills, xc. 


Carbonates of strontium and potas- 
Slum, 

Electric arc lamps. 

Fast<nings for gloves, boots, &c. 

ene the effects of collisions at 
sea, 

Actuating and controlling railway 
poin 

gdatine attachments for sewing 
machines. 

Crucibles. 

Hoists. 

Underground paint. 


Traction engines, 
Electric signalling appparatus, 


Lamps. 


A game. 
Connecting, &c., railway vehicles, 


Actuating fans, 
Taps. 
Machines for corking bottles. 


Dynamo-electric machirery, &c, 
Lighting lamps by electricity, 


Conversion of electricity into mecha- 
nical power, 
Injectors. 


Latches and locks. 

Secondary batteries. 

Telegraphic and telephonic wire. 
Flectric lighting. 

Electrical safety plugs, &c, 


Laces for machine belts. 
Combing and preparing wool, &c. 
Photographic “shutters,” 


Concentrating sulphuric acid. 
Electric safety lamps. 

Rendering ships, &c., unsinkable. 
Clasp for albums, &c. 

Steam, &c., turbines, &c, 
Protecting leaky ships. 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Cor: 


Applicati 


Name. No. 


responding Numbers in Lists of 
ons for Patents. 


I1.—Announced April 3. 


Name. Name 








1883 
Lake (Gay). | 1030 
1082 
10384 


Eaton. 
Trinks, 
Codd. 
Howell. 
Tweedy. 
Ar‘hur 
(Gill), 
Fleury. 
Haddan 
(Husgen). 
Ferris. 
Blakely. 
Jack. 
Cunliffe and 
Croom. 
Allison 
(Shaver). 


1086 
1087 
10838 
1089 
1090 
1091 
1092 


1093 
1094 





1096 


Ber. 
Simpson. 
Wheeler. 
fammell, 
Clark 
(Ramas & 
tt ogers seu 


Brandon 
(Lavarenne 
Robottom. 


Barrow. 
Barnard. 
Wills. 
Kidd. 
Kershaw. 
brewer. 
(Malen and 
Deglise). 
Newton 
(Cowles). 
Justice 
(Derooster) 
Claus. 


Morton. 

Haddan 
(Biese and 
Zierold). 

Powell. 

De Vigne. 

Bowman, 
Clark, and 
Clark. 

Cook. 





1134 
1136 
1137 
1138 
1139 
1140 
1l4l 
1142 
1143 
1l44 


1145 


Name. 


ILLUSTRATED PATENT RECORD. 


(Apri 6, 1883. 


Name. 





Bennett. 
Steel and 
Whitehead. 
Hearson. 
Saunders and 
Comber. 
Fitz-Gerald 
and Jones, 
Harley 
Burdess. 
Sturge. 
Beech. 
Phillips, 
Cohen. 
Elison. 
Appleton. 
Adams and 
Telford. 
Maiden, 
Maiden, & 
Cowley. 
Wirth 
(Abegg). 
Davey. 
Perkins. 
Nobbs. 
Gibson. 
Allen. 
Allen. 
Hirst, 
Davies. 
Carney. 
Sillar 
Slater. 
Haddan 


and 


1153 
1154 
1155 
1156 


1157 


1158 
1159 


1161 
1162 
1163 


1164 
1165 
1166 
1168 
1169 
1ljl 





(Zalim). 


Haddan 
(Lanoizelet). 
Haddan 
(Vérité). 
Marwitz 
(Gruner). 
Boult 
(Vallery). 
Barker, 
Barker, 
Barker, & 
sarker. 
Varah. 
Cox. 
Mosley. 
Clark 
(Gerard- 
Lesewyer). 
Dick and 
tiley. 
Hawley. 
Bell 
Lewis. 
Marriott. 
Adams. 
Dann (Wart- 
mann). 
Sawtell. 
Cavenagh. 
Elliott. 
Ilix. 
Lishman. 
Lake 
(Weston). 


and 





Name 


—— 


Rowley. 
Edwards 
(Lumpp). 
Schneider, 
Simon. 
Whish. 
Newton 
(Made r). 
Collett. 
Willans, 
Blakely. 
Mellor, 
Robinson. 
Imray (Wil. 
aon), 
Boult (Coggle- 
shall. and 
Rice). 
McLean 
7 | Brewer 
(Pfeifer), 
Lever. 
Schofield. 
Markham & 
Brettell. 
Findlay. 
Lake( Hore U) 
Lawrence. 
Woollerton, 
Slater. 
Ky le. 
Woodhead. 
Clarke. 
Clark 
(Jaquith), 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Livts of 


Applications for Patents. 





Naine. 


No. 


Name. 





Bonneville 
(Forbes). 
Bonneville 


(Forbes). 


Pitt 
(Miller and 


(Dodson & 





Dodson). 


NOTICES TO PROCEED. 


1,—Time for entering Opposition expires Friday, 


Name. 


No. 


April 


20), 1883, 


Name. 


No. 
1883 
1480 
1608 


Name. 


Neupert. 
Brandon 
(Thiébaut). 
Mitchell. 
Chase 


1612 
1616 


Name. 





Doulton. 


Ashworth. 
Abel 
(Perret). 
Swift and 
Reade. 
Phillips. 
Sinith. 
Spence and 
Chaster. 
Sutcliffe. 
Holt. 
Lake 
(Gifford). 
Sanders. 
Vandersteen- 
straaten.} 
Matheson 
Clennet. 
Sharpe. 
James, 
Blyth. 
Melvin. 


1882 
5696 


5699 


5724 


5729 


5755 


5797 


57938 


6816 





Name. 


5817 


Imray 
(La Société 
Anonyme 

dex Matitres 
Colorantes 
et Produits 
Chimiques 
& Roussxin 
and Rosen 
stiehl). 

Von Naw- 
rocki 

(Hirschfeldt) 

Sheward and 
Jones. 

Witte. 

Greig and 

40 k. 

Jones. 

Wood and 
Richmond, 


Burrell. 





Carter. 


Il.—Time for entering Opposition expires 


April 24, 1338, 


No. 


Name. 


Oster. 
Lake 
(Johnston), 
Ingrey and 
Adlam. 
Allibon. 
Lowry. 
Clark. 
Davidson & 
Speir. 
Rothwell & 
MeMillan. 
Johnson 
(Kecken- 
dorfer). 
Gilmore. 
Crossley 
Emmott. 
Justice 
(Matzeliger, 
Delnow, 
Nichols, & 
Forbush). 


70 
658 
875 
920 
954 


1046 


1047 


1059 & 


1468 


Tuesday, 


No. Name. 








Tetlow. 
Wells. 
Davison and 
Hallard. 
Davis. 
Hunt 
(Hunter). 
Heppenstall, 
Watkins. 
Simpson and 
Fawcett. 
Jensen 
(Tallahofs 
Pappers- 
bruks Aktie- 
bolag). 
Vaughan 
(Meinesz). 
Warre and 
Salmon. 
Haddan 
(Unterilp). 





1882 


5730 


5733 


5735 
5739 
5746 
5756 
5761 


vie 


5781 


5810 
5831 


Boult (Ceve- 
botani). 

Kerner. 

Broadbent & 
Broadbent. 

Randall. 

Kenyon. 

Bayley. 

Foot. 

Lake (Mes- 
servey). 

Harland, 
Wolff, Wil- 


Crofts and 
Assinder. 

Armour. 

Lake (Thiele 
and MHolz- 
hauze). 





1882 
5876 
5903 
5948 
5985 


Thompson. 
Marriage. 
Guthrie. 
Lloyd Wise 
(y Urell and 
y Nowues). 
Lake (Pike & 
Collings). 
Lake (Dangi- 
villé). 
Urquhart. 
Glover and 
James. 
Walker. 
MeFerran. 
Gaulard. 
Dunlop 
Pitt (Willer 
and Diehl). 
Brandon 
(Thiébaut). 


6121 


6219 
1883 
929 


295 


620 
&SO 
945 
1001 
1562 


1608 














at 


Apri 6, 1883. | —_ 
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PATENTS SEALED. 


I.—Sealed March 30. 





No. | Name. 

















No. | Name. No. Name. 
—| 
1882 | 1882 1882 
4694 | Edwards, St. | 4855 | Pitt 6047 | Johnson 
| George, & (Bradley). (Neuhaus, 
| Phillips. 4859 | Von Naw- Neuhaus, 
4695 | Edwards & rocki (Sch- & Neuhaus) 
St. George. metzer). 6105 Varley and 
4704 | La Mothe. 4867 | Greenwood Shearer. 
4712 | Webb, Jen- and Hoyle. ] 6157 | Cupewell. 
sen, and | 4869 | Strickland. | 6225 | Davison. 
Jensen. 4901 | Willans and | 1883 
4733 | Beck Robinson. 12 | Haddan 
(Violette & | 4947 | King (Leish- (Wellington) 
Buisine). man). 69 | Alley. 
4742 | Edwards. 4969 | Allan, 78 | Gordon. 
4760 | Jones. 4981 Key. 103 | Reich. 
4764 Reckenzaun, | 5052 | Webb. 217 | Sellen. 
4769 | Neilson and ] 5071 | Lake (May). 227 | Von Reden. 
Thomson. | 5159 | Wetter 289 «De Pass 
4778 | Strangways. (Hornig). (Howling). 
4730 | Walker and | 5179 | Browning. 575 | Lake (Huston 
Oliver. 5512 | Malet (Malet) Ship's 
4782 Brice. 5740 | Kortiim. Berth Co. 
4302 | Beach. 5815 | Orvis, 
4805 . Swann. 6939 | Clark (Wass, 
4307, Lake | Stuart, 
(Milligan). | Henderson, 
4827 | Kennard. | & Motley). 
& 11.—Sealed April 2. 
No. Name. No. Name. No. Name. 
1882 1882 1882 
3746 Spencer 4874 , Clark 5658 | Lake 
(Sealed (Claudon (Mathison). 
March 31). ¢ & Vigreuz).} 5709 | Boult 
4715 Bateman. 4895 Hewett | (Weiden- 
722 Brewer (La (Gauer). | mann and 
Compagnie} 4933 Candy. | De Quill- 
Générale 4935  Dufrené |  feldt). 
des Fibres (Leite). 6032 | Tomkins. 
Cosmos). 4963 Haddan 6146 | Matthews. 
4726 Barlow (Boldt (Schmeja). | 1883 | 
and Vogel).| 4968  Lake(F rary). 59 | Shillito. 
4727 Barlow 4979 Murland, 215 | Brandon 
(Henry). Murland, & | (Hotchkiss) 
4740 Benson Montgomery] 219 | Fuller. 
(Stabler). | 4984 Von Naw- 246 | Pielsticker. 
4743 Hancock. rocki (Opl). | 259 | Lake 
4744. Bond and [| 5000 Miller. (Cantin). 
Whiteley. | 5036 Redfern 815 | Tomlingon. 
4753 Davis. (Hanna). 332 | Young 
4756 Khotinsky. 5057 Nute. 392 | Clark 
4765 Lake(Senter).J 5106 Lindsay. (Scheenberg). 
4777 Tatham. 5130 Lake 408 | MacLaine. 
4788 Lake (Lascols). 441 | Clark 
(Holmes). | 5316 Mewburn (Barbier & 
4808 Vaux. (Weiller’. Coifiier). 
4809 Tatham and [ 5459 Mackenzie. 502 | Reddie 
Hollings. | 5517 | Boult (Schofield). 
4813 Sugg. (Bailey & | 530 Petrie and 
4848 Hawkins. Talbot). Entwistle. 
FINAL SPECIFICATIONS FILED. 
Mar. 24, 1883, Nos. 4024, 4557, 4560, 4565, 4566, 4574, 4575, 4578, 
4579, 4580, 4591, 4 
ow Sh « 4583, 4584, 4585, 4588, 459 
01, 4609, 4623, 4625, all of the year 1882. 
-~ Te. 4 4547, 4602, 4603, 4607, 4608, 4618, 4619, 4621, 
4624, 4632, 4636, 4655, 4678, all of the year 
1882, 
a a 4546, 4629, 4635, 4637, 4638, 4644, 4645, 4646, 
4647, 4650, 4657, 4660, 5605, all of the year 
1882. 
oo OO 4649, 4653, 4658, 4659, 4667, 4668, 4669, 4687, 


I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 


























all of the year 1882. 





PATENTS WHICH HAVE BECOME VOID. 


























No. | Name. No. Name. No. Name, 
1880 | 1880 
1155 | Clarke and 1188 | Bryce- 1225 | Barker 
| Swanson. Douglas. (Brooke). 
1162 | Wilson. 1191 | Wedekind 1226 | Cooper. 
1170 | Whitfield. | _(Exscherich).J 1232 | Von Naw- 
1172 | Colquhoun. | 1192 | Nelson and rocki 
1173 | De Villiers. | Somers. (Naumann). 
1176 | Coode. 1195 | Lake (De la] 1234 | Clark (Key- 
1181 | Clark (La Roche). nier). 
Sociéteé 1197 | Wyburn. 1235 | Jenkins. 
Anonyme } 1199 | Heap. 1238 | Thompson 
des Manu- | 1203 | Fidler. (Cougnet). 
| factures de} 1205 | Gribbin and ] 1240 | Kesseler 
| Produits Mangnall. (Schroeder). 
| Chimiques | 1212 | Spagnoletti. | 1242 | Robinson. 
| du Nord) 41214 | Wilkinson, 1246 | Wilson. 
1184 | King (Lin- Preston, & | 125 Neil. 
Jord). Hamond. Morley. 
11:7. Foster and 1222 | Prowett. 1255 | Wilson. 
Brindle. 1223 | Hay. 1257 | Quitmand 
1224 | Chagninat. | “(Sehneider\ 





II.—Through Non-Payment of the Seventh Year's Stamp 


Duty of 1001. 





No. 
1876 











Name. | No. | Name. No. Name. 
1876 | 1876 
1166 | Thompson & | 1173 | Carter. 1191 Lundy. 
Thompson.} 1174 | Mather. 1192 May. 
1168 | Marshall. 1183 Milburn and | 1215 Wekey. 
1170 | Corbett and Jackson. 1226 Lake 
Corbett. 1188 | Runnett and (Carpenter). 


| 


71! Hutchings. | 





Finch. = 


_} 1272 | Walker. 











PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 


which the amount of rope to be wound on the hauling barrel B in 
a given time is slightly varied) to the hauling barrel B. To feed 





ll _DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 























No. Name. No | Name No. Name. 
1880 1880 | 1880 
1332 Morley and | 1321 | Simon 1346 Lake 
Hopper. (Schlickeysen). (Lay). 
1396 | Hinks and 1345 | Lake 1405 Geoghegan. 
Hinks. (Hanson). | 1430 Simon 
1441 Brazier and ] 1361 | Kirk. (Ogermann). 
Brazier. 1340 | Middleton & [1189 Wedekind 
1580 Alexander Everitt. (Hofmann). 
(Zipernowsky)} 1344 | Lake (Un- 
es 1 | Prom). | registered). 
ATENTS IN ECT OF WHICH THE SEVENTH YEAR’S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 
No Name. No. | Name. No. Name. 
1876 1876 | 1876 
1380 | Gibbs. 1397 | Taylor and 1489 | Haddan 
1335 | Gillman and | Ramsden. | (Wills), 
Spencer. 1366 | Applegath. 1764 | Clark 
1405 | Allan. (Courtenay). 











NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER 
AND MEMORANDUM OF ALTERATION. 

J. Chambers, Te Mata, Napier, New Zealand, “‘ Refrigerating, 
and apparatus therefor,” 1984, of 1882. J. Chambers has applied 
for leave to file a disclaimer and memorandum of alteration of 
certain parts of the Specification of the said Letters Patent; any 
person intending to oppose such application must leave particulars 
in writing of their objections with the Solicitor-General’s Clerk of 
the Patents, at Room No. 549 in the Royal Courts of Justice, 
London, within 21 days from the date of the London Gazette 
in which this notice is published. 


MENDMENT. 
No. 1012. The name of James Croom has ,been inserted as joint 
inventor. 


ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING MARCH 31, 1883. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given inthe Specisication Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either persenally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 
Lack. 

3246." Brushes for Boots and Shoes, &c.: W. H. 

Baynes, London. (2d.)—The three brushes are mounted on 

one handle. (July 8, 1882). 


3260.* Stair-Rods: I. C. Morris, Manchester. [2d.]— 
The rods are made of wood, preferably split down the centre and 
the halves reversed end for end, to prevent warping. The knob 
ends are removable to enable the rod to be passed through the 
eyes. (July 10, 1882). 


3314. Table or Stand for Bedsteads for Hospitals, 
&c.: T. Hansell, St. Albans. [id. 4 Figs.J—A frame is 
secured to the wall or bedstead, and has projecting from it two 
arms of suitablelength attached at their lower end to the frame by 
hinges, and having mounted at their top ends a table movable on 
axial bearings. When not required the projecting arms are 
turned back. (July 12, 1882). 

3472. Cowl for Chimneys: J. Solomon, London. 
(2d.]}—The cowl is constructed with a number of apertures pro- 
vided with doors, shutters, valves, or slides attached by levers and 
guides and so connected that by closing one the opposite one will 
be opened. (Provisional protection not allowed. July 21, 1882). 


3500. Convertible Shirt-Fronts and Cuffs: G. W. 
von Nawrocki, Berlin. (Muller and Sussmann, Berlin). 
(2d.]—The front, when folded over from neck to bottom, is sym- 
metrical in shape, and has the same finished appearance on both 
sides. They are secured to the shirt by means of buttons or studs, 
and are attached to the band of the sleeve when used for cuffs. 
(Provisional protection not allowed. July 22, 1882). 


3516. Construction of Surgical Supports, Splints, 
&c.: H. Hides, London. (2. Porteus, Antwerp, Belgium). 
(6d. 2 Figs.]—The supports, &c., are moulded, from prepared 
felt or other suitable fibrous material, to the human form. They 
are mounted upon springs provided with hooks to receive the 
eyes attached to the bands of the support. (July 25, 1882). 


3548. Apparatus for Extinguishing Fire: A. M. 
Clark, London. (P.C. E, Tabowt, Paris). (10d. 9 Figs.J— 
Consists essentially of a vessel containing preferably bicarbonate 
of soda which, when a second vessel containing tartaric or other 
acid is introduced, will exactly fill the first vessel. By suitable 
means the second named vessel is at the required time caused to 
descend, and mixing with the bicarbonate of soda, carbonic acid 
gas is generated at considerable pressure. (July 26, 1882). 


3589. Machinery for Use in the Manufacture of 
Casks; S. Wright, Egremont, Cheshire. (10d. 27 Figs.]— 
This invention has reference toa collapsible core barrel constructed 
in segments and considerably shorter than the length of the staves 
to be placed thereon, and relates further to the feed mechanism. 
Fig. 1 is alongitudinal central section of the collapsible core barrel 
with the parts shown in their expanded position. The collapsible 
core barrel consists of four segments of which the two opposite ones 
J f extend through a shorter arc than the other two. A suitable 
bracket G! is attached to each of the segments and is connected to 
the fixed collar X' by the links W, and to the sliding collar X by 
means of links W'. The links W! of the larger segments are 
provided with studs which pass into slot holes formed in the 
sliding collar, and of such length as to allow of the shorter seg- 
ments f f to be drawn towards the shaft in advance of the others. 
In modifications the slot hoies are dispensed with, the links being 
set at different angles or the links may be replaced by wedges 
working against pins on the collapsible segments, which pins slide 
in bosses secured to the central shaft. Fig. 2 shows in elevation 
a machine as it would appear with the hauling ropes and before 
feeding staves to the collapsible core barrel, but with one stave 
between the top rollers and saw and grooving cutters. A suitable 
platform of sufficient height to hold a complete set of staves for 
one barrel rim, is carried on standards ; a saw spindle I (on which 
is also mounted the cutters), top rollers K, and shaft K?, are 
secured on tothe frame JJ1. The staves are laid between the 
upper and lower set of guide bars forming the platform, with 
their edges touching, and are drawn on to the core barrel by a 
chain or rope passing from a hauling bar, partly around the core 
barrel, over a sliding guide roller (by the raising or lowering of 








the the chain or rope is hauled sufficiently tight to draw 
the staves along the tableand force them between the guide hoops 
and the core barrel, which may be driven by gearing as shown, or 
may be rotated by the frictional contact of the staves, The bevelled 
rollers K and shaft K2 are used for holding down rollers and for 
keeping the stavesin contact with the circular cutters ; the central 
guide bar N? is fixed to adjustable supports on the lower frame 
J‘. The encircling guiding hoops, each formed of three segments 
(M only shown), are at the lower ends, connected to eccentric or 
bell-crank levers P, which are keyed on toa rock shaft, and are 
provided with a lengthening bar P! attached to each, so arranged 




































































that when the front hoops are opened out the barrel body may be 
drawn off ; thus the main frame and platform are fixtures. Fig. 4 
shows in part view an expanding trussing hoop in its relaxed 
condition. For placing the head of the barrel into the groove, 
(vide Fig. 3) two pieces n are placed parallel to each other and are 
rather longer than the diameter of the end of the barrel, and to 
these are fixed two parallel cross-pieces r rather shorter than the 
diameter of the end of the barrels and of the required thickness, 
and provided with spikes by which the head is attached. (July 
28, 1882). 

3624. Sleeping Berths for Ships, &c.: E. Lawson, 
Birmingham, and E. W. De Rusett, Anerley, Surrey. 
{1s. 45 Figs.}—The inner sides of fold-up berths are supported 
upon brackets having links or arms hinged to them and connected 
with the berth frame. The clothes are prevented from skipping by 
means of laths, lugs, or other means. The head and foot rails 
are fitted to a support by vertical hinges. Several modifications 
are described and illustrated. (July 31, 1882). 


3631. Manufacture of Amber Varnish : W. Morgan- 
Brown, London. (8. Borowsky, Stargard, Germany) [6d. 
2 Figs.|—The molten amber is highly diluted so as to allow the 
impurities to settle ina comparatively short time and afterwards 
the diluting materiaé (turpentine) is removed by distilling, the 
heavy turpentine being carried away by a draught of air. (July 
31, 1882) 

3701. Apparatus for Preventing Down Draught in 
Chimneys, &c.: C. E. Hanewald, London. (F.Haszel- 
mann, Munich, Germany). j6d. 4 Figs.]—A tube of any section 
(preferably round) is fitted to the upper end of the chimney and a 
double tube cylinder or jacket is slid over this tube. (August 3, 


3708. Removing Particles of Straw &c., from Wool: 
H. J. Haddan, London. (G. Fernau and Co., Bruges, 
Belgium), (6d. 4 Figs.)—Consists essentially in treating the 
materials with acid, carbonising them and removing the vegetable 
impurities by fallers, combs, teazel rollers, bars, springs, or any 
toothed organs after their treatment in the carding machines. 
(August 4, 1882). 

3713. Electric Arc Lamps: E. G. Brewer, London. 
(Société Anonyme des Ateliers de Construction Mecanique et 
@ Appareils Electriques, Paris). (8d. 14 Figs.|—Relates to an 
arc lamp constructed similarly to the “‘ Cance,” having its regu- 
lating mechanism controlled by the action of a screw, and refers 
(1) to the arrangement of the nut motor, the screw having prefer- 
ably three threads passing through a ring having three arms each 
carrying an adjustable tail-piece engaging in one of the screw 
threads ; (2) to the arrangement of the guide tubes for the lower 
earbon-holder, these tubes serving also to guide the upper carbon 
holder, and also* to the means employed for fixing and centring 
the carbons ; (3) to the throwing out of gear mechanism actuated 
by a hook-shaped cam, which, when the lamp is set in motion, 
acts ona curved contact finger on the frame, and to a spring 
ratchet fixed on the frame ; (4) to arrangements for regulating the 
working of the lamp, composed of a double core bobbin, one being 
fixed and the other movable, the distance apart of which can be 
regulated ; (5) to a magnetic brake consisting of rollers running on 
a magnetic road or track, or a core disc revolving ona hollow 
bobbin, or of shoes frictioning against a revolving disc to regulate 
the motion of the screw ; and (6) tothe employment of two con- 
centric globes, the internal globe being made of any transparent 
or translucent material and of any desired colour, and having 
apertures for the passage of the carbons and cinders, the upper 
aperture being a sliding fit to the carbon, and the lower being 
made slightly larger, and also to the mode of suspending the same. 
(August 4, 1882). 

$717. Axles for Rolling Stock, &c.: W. R. Lake, 
London. (D, Anderson, Fairview, Vic., Australia). (6d. 
5 Figs.]|—Relates to means whereby the gauge of the wheels may 
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be adjusted and to apparatus for effecting the adjustment. Each 
wheel is keyed toa sieeve C, the inner end of which terminates 
in a flange C, which sleeve slides upon the axle. The axle B is 
formed with a solid collar B in the centre, on each side of which 
is clamped a hinged collar D, having two or more recesses D: 
to fit over the flange of the sleeve, the two clamps being bolted 
together through the solid collar B. The adjustment is effected 
by two sets of rollers E! E*, each set consisting of two rollers upon 














which travels a platform F, which rollers are mounted on the 
soleplate E. The upper side of the platform is recessed to the 
shape of the tyre of the whecl and the underside is provided with 
a nut F2, in which one end of a right and left-handed screw 
works. The screw has a thrust bearing G? in the centre of the 
soleplate, and is provided with a turning collar G! having sockets 
foracrowbar. (August 4, 1882). 


3718. Machines for Crushing and Grindi Ore, 
Grain, &c.: W.R, Lake, London. (f&. McCully, U.S.A.) 
(10d. 34 Figs.}—The jaws are arranged to reciprocate longitudi- 


nally upon rollers, whilst others have a simultaneous longitudinal 
and transverse reciprocating movement. Twomovable frames are 
mounted behind the grinding discs of such mills in which the 
discs are mounted upon separate shafts out of line with each 
other, so as to apply the pressure to that part of the discs which 
effects the grinding. (August 4, 1882). 


$734. Conveying, Raising, Weighing, and Deliver- 
ing Grain, &c.: £ E. Mansfield, Brooklyn, U.S.A. 
{6d 14 Figs.]—The object is to discharge the cargo of grain, «c., 
from the holds of ships on to the quay either in sacks or in bulk, 
and at the same time to automatically weigh the same. Fig. 1 
shows the conveyor at work, and the arrangement of the double- 
automatic weighing hopper on a platform, and Fig. 2 shows a 
side elevation of the elevator at work. In Fig. 2, a is the top of 
the frame, dd are the supporting posts,c ec the supports for the 











wheels and shafting and guide for the elevator case. P P isthe elevator 
case arranged within the frame mounted over the hatch, and the 
driving chain h h is connected with the gear wheel fixed on the 
support c. A short or auxiliary elevator case x 2 may be worked 
at the side of the main elevator P P, and is lowered or raised by 
one of thedrumse. D is the weighing hopper, ¢ the telescopic 
receiver. In Fig. 1,a@ a! are two sections of the conveyor (of which 
Fig. 3 is a detail view) mounted upon adjustable trestles, and 
adapted to carry filled sacks. Aisa weighing hopper. (August 5, 
1882). 

3743." Hay-Rakes: G. Perrott, Cork. ([2d.|—The 
teeth are fixed to the centre barrel or axle with slit or cut bushes 


or cones. (August 5, 1882). 
3751. Electrical Signalling Apparatus: W. R. 
Lake, London. (G. W.and A. D. Blodgett, Boston, Mass., 


U.S.A.) {[ls. 30 Figs.J)—The object is to provide an electric 
signalling apparatus adapted to automatically operate a sig- 
nalling device at any predetermined times. Referring to the 
illustrations, an electric clock once every minute closes an electric 
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circuit through the magnet M which attracts its armature, which 
by means of the pawl b! rotates the cylinder D (which has sixty 
teeth), one tooth, the stop b3 preventing the cylinder rotating too 
far. The metallic cylinder D is provided with twenty-four 
parallel peripheral rows of holes, each row representing one hour 
and consisting of sixty holes. The ‘‘ininute” electrodes p are 


inserted in these holes according to the signals required. A single 
electrode h makes, at the predetermined time, contact with the 
electrodes p and completes a circuit in which the signalling devices 





are located. The electrode h is carried by a toothed rod r, which 
when the projection g on the cylinder D once in every hour 
comes in contact with the spring h, causes the electro-magnet N 
to attract its armature and by means of the lever / to raise the 
rod r one tooth, and with it the electrode h, which thus comes 
opposite the electrodes pin the next row of D, a fixed pinion 
(Fig. 2) preventing it being raised more than one tooth. At one 
o'clock a spring n, by means of a pivotted latch a!, forces back both 
the arm / and the dog } and allows the rod rand electrode h to 
descend until the slides is arrested by the stop ¢, the latch a! 
being released from a stop c when the contact at g h is broken. 
If it be desired to give a preliminary signal, a rotary drum has pro- 
jJections 11, 12, and 13 (Fig. 1) against which the spring L bears as 
they pass it, and also has two stops, which catch on the projections 
v2 of the armature of the electro-magnet H. On the passage of the 
current the stop escapes from one projection o' and comes in con- 
tact with the other projection o?, which on the interruption of the 
current through H, allows it to again rotate and the projection 11 
ind 12 make contact with L and cause two blows to be struck on 
the gong, the final blow being struck when another contact is 
made ath by the projection 13 in a similar manner. In modifica- 
tions the cylinder D may have its holes arranged in parallel 
peripheral rows or spirally. An arrangement is provided whereby 
the circuit-closing devices referred to are in operation for six 
days anda different set are automatically brought into operation 
on the seventh. Means are also provided whereby the vibrations 
of the armature of an ordinary *‘ sounder” connected electrically 
with a signal clock and operated thereby at regular intervals are 
caused to regulate the operation of a chronometrical device so as 
to keep the cylinder in union with a standard clock. (August 5, 
1882). 


3754, Furnaces for Utilising the Waste Heat from 
Gas Works: W.R. Lake, London. (C. P. de Bondine, 
Constantinople). (6d. 3 Figs.|—The waste heat is used for heat- 
ing industrial furnaces, baking ovens, drying stoves, or the like. 
The gases entering from a suitable flue traverse the furnaces in 
all directionsin a space formed in a double vault or arch and a 
double bottom. (August 5, 1882). 


3758. Ventilation of Railway Carriages: A. R. 
and J. W. Harding, Leeds. [td. 6 Figs.)—The air is freed 
from impurities by being caused to pass through water. (August 7, 
1882)} 

3759. Apparatus for Perforating Cheques, Bills, 
&c.:P. Jensen, London. (0. A. Ericxson, Gottenburgh, 
Sweden), [6d. 7 Figs.|—A movable sector-shaped disc carrying 
the dies and matrices is provided with a pressure lever, which 
acting upon astud in a hollow stationary bush depresses a lever, 
which in turn depresses a third lever ; the two latter levers do not 
move with the disc. The die descends into an incision of the 
third lever first, that die descending which corresponds with the 
cipher pointed out by an index finger. Relates also to actuating 
the which advance the paper to be perforated. (August 7, 
1882). 

3764. Railways: J. Dickson, Seaforth, Lance. [Sd. 
20 Figs.]|—Transverse sleepers are made of an open box or trough 
virder section. Referring to the illustrations the sleeper B has 
flanges b on the tops of the sides turned by preference outwards, to 
which is fixed by rivets or bolts the metal shoe-plate C, having 
flanges c on its edges parallel to the rail A. Between the flanges 


c sufficient space is left to receive the chair brackets F and tapered 
keys D, the part between the lugs being tapered towards the 
rails, 


inside to provide the necessary tilt for the The rails may 




















be fastened to the intermediate sleepers by dog-headed bolts C). 
The rolled iron or steel chair brackets are so placed on the shoe- 
plate as to suspend the rail between them. The outside bracket 
is rivetted to the shoe-plate, the outer edge of the foot being in 
contact with the lug and the inside bracket is fastened down after 
the rail is in position by bolts passing through oblong holes in the 
shoe-plate and driven home against the rail by finely tapered 
double wedges. The angles only of the crossings are made of cast 
steel, the nose is made solid and the heel of the section cf the 
rail, the shoe-plate being attached to and forming part of the nose 
on which the shoulders of the wing rails will rest. The switches 
are rolled or cast to the required form. (August 8, 1882). 


3780. jRotary Engines: A. Kissam, London, [éd. 
10 Figs.}—The steam is used expansively as in compound engines. 
Referring to the illustration, the cylinder F revolves on its axis 
inside and in close contact with but eccentrically to the cylinder 
A, and touches at the opposite side the hinges of the plate pistons 
E revolving on a fixed stud C concentrically with the outer fixed 
cylinder A. The pistons E pass through slots in the inner cylinder 
F, as shown in Fig. 1. The cylinder F has one end open, through 
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which the central bearing stud Cis admitted and fits into a circular 
groove in the cover Dand the other closed solid, fitting against 
and recessed into thecover H. The steam entering by a suitable 
valve at the port M causes the plate pistons E to revolve on the 
stud C and carry with them the cylinder F, which revolves in the 
covers D and H eccentrically to the stud C ; the steam then passes 
out at the port M1 and by a suitable valve to the port N, where it 
again acts on the plate pistons F, but now on the outer edges and 
passes out at a port on the opposite side to side to N (see Fig. 1), 
and by another valve and port to the exhaust. R Ris the valve 
working in the casing S, steam being admitted ats. (August 9, 


3793. Combined Door Mat and Scraper: J. S. 
Willway, Bristol. [4d. 1 Fiy.)—A series of parallel, flat, or 
other shaped bars on edge are tied at suitable distances apart by 
intermediate distancing pieces of tubular form, and by transverse 
rods, which bind the whole together. (August 9, 1882). 





3798. Poles and Stakes for Vines, tops, &c.: W. A: 
Barlow, London. (/. Borner, Cologne, Germany). [Gd- 
28 Figs.|—The poles are wade of galvanised iron in various shapes 
(August 9, 1882). 

3804. Timepieces: W. Morgan-Brown, London: 
(J. J. D. Trenor, New York). (6d. 8 Figs.}—Two supplemental 
independently adjustable dials are employed. (August 10, 1832), 


3805. Hardening and Tomqeries Steel Wires: S., 
M., and A, Wood, Brighouse, Yorks. (td. 6 Fiys.|—The 
wire is passed through the flame of a furnace, by which the wire 
is softened previous to hardening and tempering. At the outlet 
of the furnace is placed a cistern containing oil, through which 
the wire passes to be cooled. (August 10, 1882), 


3806. Vacuum and Steam Brake 
S. Carlton, Swindon, Wilts, (6d. 8 Figs.)|—The illustra. 
tion is a longitudinal vertical section of the apparatus. A is the 
train pipe communicating with the check valve chamber by the 
passage as shown. The check or non-return valve a! is secured in 
position by the cover E. An escape ball valve places the check 
valve in communication with the atmosphere. The steam cone 
N protrudes into the air space of the ejector, which consists of the 


Apparatus: 





mixing cone F and discharging cone G. K is the valve box with 
the slide valve d!. The outlet for steam communicates with the 
passage el, M is the air inlet valve to the train pipe. The air 
inlet and slide valves are both actuated by the saine lever by means 
of the valve spindle h!, Uisa valve for admitting steam to the 
blower by the ports m!'m!, (August 10, 1882). 


3810. Looms and Dobbies for Weaving: J. Shorrock’ 
Darwen, Lance. (sd. 18 Figs.]—Relates to the construction 
of the taking-up-motion catch in dooms for weaving. (August 10, 
1882). 


3812. Electric, Secondary or Storage Batteries: 
J. S. Beeman, W. Taylor, and F. g, London. 
(6d, 23 Fisgs.J|—The plates of the batteries are formed of ribbons 
or tapes of insulating material covered with metal combined with 
lead or lead salts, or of ribbons or tape alone, or used to forma 
-arrier for lead or lead salts. The insulating ribbons or tapes are 
coated with a powdered and inert material on one side, and with 
salts of lead on the other. Figs. 1, 2, and 3 show elevations of 
various forms of combined insulating strips and metal ribbons, 
the full lines representing metal, and the dotted lines the insu- 
lated strips. Figs. 4 and 5 illustrate the mode of hanging the 
plate B by a hanger or yoke piece A with shoulders serving to 
































keep the plate from the sides, top, and bottom of the cell. The 
hanger A is preferably made of lead and varnished over. A gilded 
piece a! of copper or brass is soldered on to the end a of the lead 
hanger. The connecting rods and hooks H are also gilded. The 
distance studs C are incorporated with the plate B, and may be of 
various forms, or rings may be used in combination with rods. 
The cell E is made of wood, soaked in paraffine wax ; the w 
may be previously creosoted. The paper cell F is soaked in liquid 
paraffine, and serves as a lining for the cell E, a layer of paraffine 
being formed between them. The partial outer casing is also 
lined internally with liquid paraffine. The heok H is for connect- 
ing one cell to its neighbour. The ventilator is for letting out the 
gases generated in the cell, and also serves as a ready means of 
inspection. The stand or tray 6 having supports b! for carrying 
the cell is filled with oil or glycerine, serving to prevent return 
currents by earth. (August 10, 1882). 

3816. Stovesor Furnaces: H. J. Haddan, London. 
(D. McB. Graham, Mass., U.S.A.) (6d. 3 Figs.|—Referring to 
the illustration, a drum B, having a series of flue pipes e extend- 
ing through it frcm top to bottom and openirg threugh both, is 
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placed aLove the space A for the reception of the fuel. A scries 
of holes f in the drum discharges heated air downward into the 
fuel. Two air induction pipes C and D lead into the upper or 
lower part of the drum. The pipe D is provided with a series of 

















Apri 6, 1883.] 
holes g for the discharge of air laterally. ; The pipes C and D each 
have a damper (shown at h andi respectively). The action is as 
follows: The smoke and gases from the combustion pass around 
in contact with and through the flue pipes of the drum and heat 
the air thecein which enters by the pipes C and D. The heated 
air flows out of the bottom of the drum and facilitates the com- 
bustion of the fuel. (August 10, 1882). 


3824. Meters for the Electric Light: A. M. Clark, 
London. (L. Hours-Humbertand J, de b, Liman, Besancon, 
France. (10d. 6 Figs.J)—The object is to construct a meter 
which will register the sum of the periods during which each 
lamp is burning. Referring to the Figs. land 2, a cylinder Cis 
composed of as many discs cas there are lamps, and is driven by 
clockwork placed at M. Each disc ¢ is of the same diameter, and 
has the same number of teeth as there are discs between it and 
the end of the cylinder, counting always from the one end, If now 
the toothed wheeel A be moved along its shaft b to any particular 
dise ¢ it will move through a number of teeth corresponding to the 
teeth on that particular dise for each revolution of the cylinder, 
The wheel A actuates the barrel pinion H, which in turn 
actuates the registering mechanism. To move the wheel A 
along the spindle, a wheel B has a number of teeth corre- 
sponding to the discs ¢, and has arranged concentrically round 
it the same number of keys d; each key when turned to 
establish the current acts upon a tooth of the wheel B, and turns 
it totheextent of one tooth and similarly but in the opposite 
direction on breaking the current. The wheel B acts upen the 
wheel A by suitable mechanism in such manner that it is moved 
along the axis b a distance corresponding to a disc c for one tooth 
of the wheel B. A safety disc E actuated by the handle G covers 
the wheel B so as to prevent it being acted upon by more 
than one key at a time, and has a semicircular recess F to 
permit of turning one of the keys, and it also prevents 
the apparatus being tampered with. If it be desired to 
operate the mechanism individually an electrical arrangement, 
partly illustrated in Fig. 3, is used. A cylinder B is identical 
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with the disc C, except that the teeth are replaced by contact 
strips embedded in insulating material. The cylinder Ais actuated 
by two electro-magnets, one causing it to rotate a determined 
amount in one direction, when a lamp is turned on, and the other 
in the opposite direction, when a lamp is turned off, thus bringing 
a contact strip into contact with a disc of B corresponding to the 
number of lamps alight ; the contacts of A are embedded in an 
elastic surface, which allows them to yield under the pressure of 
the strips of the cylinder B, the whole taking the place of the 
wheel A and the devices which operate the same. These contacts 
bring into operation a third electro-magnet, which, at each vibra- 
tion, causes the escape of one tooth of the first wheel of the 
register. The length of the cylinders A and B may be shortened 
by providing the cylinders with longitudinal rows of contact 
pieces varying in number so that one or several of these sections 
may act simultaneously, so as to produce a number of vibrations 
corresponding to the number of contacts. The current is inter- 
rupted when the clockwork runs down, The general arrange- 
ments may remain ‘‘as in Figs. 1 and 2, except that the wheel B, 
instead of being under the direct action of the key d, is operated 
by two electro-magnets (as shown in Fig. 4), one of which causes 
it to advance from left to right at each vibration, and the other 
causes it to move in the inverse direction by means of an escape- 
ment; the wheel B has for axis a screw f, which causes a loose 
wheel g, retained by a jumper h, to advance or recede. The 
wheels i and / are operated by a clock movement.” (August 10, 
1ss2', 

3$25.* Electric Motors: S. H. Emmens, Londor. 
{2d.]—Insulated wire is alternately coiled around the cylinder a 
space, and laid parallel thereto a space. The insulated material 
is removed from any convenient portion of the straight wires and 
by a suitable contact device, which may be conveniently and 
automatically actuated from the moving core, coil after coil is 
brought into successive operation, thus always keeping the moving 
core inor near the plane of maximum attraction. The contact 
arrangement may be a hinged lever with contact pieces sliding on 
the exposed portions of the wire, or a bar may have projections, 
each composed of alternate conducting and non-conducting 
material making or breaking contact according to the movement 
communicated to it. If the so!enoid is used for mine stamps, 
hammers or percussive drills, it is preferred to use two or more 
solenoids, one or more to lift the working rod, and the others 
automatically brought into action at the maximum lift to deliver 
the stroke. For pumps a single solenoid is used with a recipro- 
cating core about one-third its length, connected by a non-mag- 
netisable rod with the plunger or bucket. For a sewing machine 
one or more pairs of solenoids are used, each pair vertical to one 
another, and with a single movable core extending into each 
solenoid. A reciprocating action is communicated to the core by 
the alternate excitement of the upper and lower coil or coils. 
(August 10, 1882). 


3329. Ventilating Sewers: T. S. Wilson and H. T. 
Johnson, Manchester. [6d. 10 Figs.|—The object is to 
effect the withdrawal of deleterious gases from sewers, &c., by 
employing artificial draughts created by burning mixtures of 
carburretted hydrogen and air. (August 11, 1882). 


3833. Machinery for Combing Fibres: G. Little, 
Oidham, T. C. Eastwood, Bradford, and J. Green 
and J. Fletcher, Oldham, [10d. 6 Figs.)—Relates to 
mechanism for carrying and operating the feeding head, to means 
for operating the reciprocating nipping jaws, to mechanism for 
operating the divider employed for separating the fibre between 
the feeding head and the nipping jaws, and to apparatus employed 
for preventing the wasteof short fibre and for condensing the 
sliver as and when drawn off the circle. (August 11, 1882). 


3835. Alum and other Salts of Alumina: P. and F. 
M. Spence, Manchester. [4d.)|—The solutions of the salts 
of alumixium are treated with an oxide of manganese. (August 
11, 1882). 

3836. Apparatus for Cutting Cloth, Leather, 
Rubber, &c.: E. Dredge, London, § [(/. 6 Figs.J|— Relates 
to machine in which an endless band knife or saw runs over 
pulleys and passes through a table on which the material to be | 





__ 333 _ 





Pte stitch 








cut is manipulated, two standards secured to the bed-plate being 
employed. (August 11, 1882). 

3837. Brooms, Brushes, &c.: A. J. Boult, London 
(J. Gontier, Grenoble, France). (6d. 11 sb'igs.|—Relates to | 
various constructions of brushes, the fibres being secured between | 
two firmly united strips by molten pitch. (August 11, 1882). | 


3833. Transporting Loads on Inclined Roads: A. | 
J. Boult, London. (f.. Louguet, St. Leu Ile de la Reunion, | 
France). (6d. 16 Figs.}—Consists of iron rails which are sus- | 
pended and connected with one another; carriages mounted } 
on rollers or wheels, and provided with movable brakes and a} 
brake made of steel bands fitted with shoes, and acting by means 
ofa set screw. (August 11, 1832). 


3840. Neckties or Scarves: D. T. Keymer and F. 
Theak, London. [td. 6 sfiys.|—The body of the tie is 
arranged to slide upon both parts of the band, and is secured by 
fasteners. (August 11, 1852). 

3841. Arm-Pit Dress Shields: W.R. Lake, London, 
U. A. Canjield, Middletown, Coun., U.S.A.) (6d. 3 Figs.|—The 
heater box is enclosed in a protective casing and two rounded 
protections are placed one on each side of the slit in the box, so 
that the male die does not descend into the heater box to sucha 
distance as usual. (August 11, 1882). 


3842. Suspending Telegraph Wires from Iron 
Posts: H. C. Jobson, Dudley, Worc. [id. 9 Fiys.j— 
A bar of wood has holes or sockets to receive the stems of the in- 
sulators, and two bolts pass through the arm, and also through an 
iron plate provided with a lip for the wooden arm to rest upon. 
The plate has projections upon it, and is secured to the post by 
means of the bolts and a back piece, the whole being drawn securely 
together. (August 11, 1882). 


3843. Apparatus for Working the Pneumatic 
Levers of Organs: W. Carling, Hitchin, Herts. (td. 
4 Figs.\—Tubes or channels leading to the pneumatic levers can 
be put in communication with a trunk or channel in which the air 
is rarefied or compressed by means of slide valves governing ports. 
(August 12, 1882). 

3846.* Apparatus for Regulating Electric Currents: 
W.S. Smith, London. (2d.|—A coil of wire, of such nature 
that it will get hot before there is any danger of injury to the 
covering of the leads through excess of current, is placed in an air- 
tight box filled with parattine wax, and provided with an air-tight 
corrugated cover. If the current passing through the coil is too 
xreat, it becomes heated and melts the wax; thus increasing its 
volume, it bulges upwards the cover of the box, actuating, by 
means of a stem, a lever carrying a spring contact piece, which it 
moves to another stud connected to the mains through a greater 
resistance than the stud with which it was previously in contact. 
These studs (of which there are several) are each connected to the 
mains, but through gradually increasing resistances. The contact 
maker may be attached toa compound bar of metals expanding 
by heat at difterent rates, and coiled to a spiral through which the 
current passes, or a bar of one metal may be uscd, its expansion 
being multiplied by leverage or other means, (August 12, 1882). 

3855. Pneumatic Signalling Apparatus: G. Porter, 
London, (td. 6 Fiys.)—Cylinders fitted with pistons having 
cup leathers are substituted for the ordinary air bags, bellows, or 
the like. (August 12, 1882). 

3856." Electric Lamps or Lighting Apparatus: 
W.R. Lake, London. (VY. EF. Reynier, Paris), (2d.)\—Two 
prismatic carbons are placed in the same plane nearly parallel to 
one another, and their extremities are brought together so that 
they touch each other above the two points of the carbons, and 
towards the commencement of the tapered portion. The points 
are supported upon two contact pieces having a suitable obliquity. 
The carbons are pushed continuously against these contact 
pieces, preferably by means of weights sliding upon two metal 
yuides, and are free laterally, but guided in their common plane. 
The oblique contact pieces are made of two plates of copper fixed 
in brass curved arm pieces. The two halves of the lamp are con- 
nected by two pairs of insulated flanges, one pair being of wood 
and provided with a hook for suspending the apparatus, and the 
second pair of slate forming a refractory slot which guides the 
carbons in theircommon plane. The weights are insulated from 
the carbon by ivory tips or other suitable means. Longitudinal 
cavities or recesses may be formed in the inclined planes which 
terminate the contact picces, the length of the inclined planes 
being such that when one of the carbons meets the stop which 
terminates each of them, the inclination of the other part con- 
stantly tends to bring the two carbons together. The apparatus 
may be operated in open air or in a closed receptacle. (August 12, 
1882). 

3859, Facing Points for Tramways: H. Scott, 
Liverpool. (s/. 15 “iys.|—The facing point is constructed in 
combination witha grid placed overa receptacle. (August 12, 
1832). 

3866. Valve Motions for Steam Engines: J. Edge, 
Liverpool. (6d. 6 Figs.)—The butting cylinders described in 
Specification 2038 of 1879 are provided with a central stop ring and 
two sliding pistons are mounted loosely on each side collar on the 
cut-off valve rod. Figs. land 2 are respectively a side elevation 
and sectional plan. The main valve spindle a actuates the slide 
valve al, and the valve spindle b actuates the cut-off valve 61. 
The spindle } carriesa butting cylinderc secured to it by means of 
clipscl, A stop ring ¢? is formed in the centre o€ the cylinder by 
contract'ng its bore. The width of this ring and of the collar d 
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are about equal; two pistons slide in the cylinder c, and a 
spiral spring extends between each piston and the end of the 
cylinder. The stop piece j attached to the spindle b moves in the 
same direction as the catch /, but at a slower speed, and when 
the catch is tripped the collar dis suddenly moved back by its 
springs into its central position and the steam is cut-off. Accord- 
ing to another part of this specification stops controlled by the 
governor are employed to shift a sliding block or link endina 
slotted lever by checking the movements of a vibrating part or 
parts with which the block is connected. The block may be con- 
nected by means of a link with the valve rod or with a cut-off 
arrangement. (August 14, 1882). 


3867. Ironing Machine : H. Podger, Bromley, Kent, 
and W.H. Davey, London. [(d. 5 Figs,|—Consists mainly | 


in the combination with a vertical adjustably and horizontally 





movable table, of a longitudinally reciprocating iron, and consists 
(August 14, 1882). 


also of double-faced reversible gas heated iron. 





| 
posses, Paris. 





3869. Dynamo-Electric Motor Machine: E. Des- 


(4d. 5 Figs.]—Relates to an arrangement of 
the “ magnetic pinions” or armatures and inductors in a motor of 
which Fig. 1 is a front elevation, and Fig. 2 a side elevation, 


Fig.2 
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Figs. 3 and 4 being side and front elevations of one of the magnetic 
pinions. Referring to the Figs., A, A', All,and All are the in- 
ductors divided by the piece as shown, CC! being the ‘‘ magnetic 
pinions” formed of any number of bobbins according to the power 
required, and D D! are the terminals. The current entering at D 
traverses the inductors A A!, thence by suitable brushes to the 
pinion C, thence by asecond set of brushes to C!, and through 
the inductors A"! andAll! to the terminal D'. If employed asa 
+ i gaa machine the inductors become induced. (August 
, 1882). 


3871. Starting Engines : A.B. Brown, Edinburgh. 
(6d. 6 Figs.|—The steam cylinder is carried by a hinge joint at its 
back end or on trunnions having bearings in a fixed bracket, the 
trunnions serving as the steam and exhaust pipes. A small by- 
draulic locking cylinder is attached to the front end of the steam 
cylinder, and one piston passes through both cylinders, and is 
connected to the lever of the weigh shaft or to a lever by which 
the valve gear of the main engines is adjusted. The arrangement 
and working of the valves is as described in Specification 3875 of 


1881. (August 14, 1882). 
3873,* Appegntee for Printing or Lettering 
Indexes: W. H. Fordham, London. [2d.)—The letters 


are carried in a frame, the ink pad being divided into spaces 
corresponding with the number of letters, so as to allow of 
different inks being used. (August 14, 1882). 


3874. Machinery for Bending, Flanging, and Shap- 
ing Metal: C. Scriven, Leeds. (6d. 4 Higs.)—The holding 
or gripping beam and the roller or rollers of a machine for bend- 
ing, &c., metal, wherein there is employed a fixed block, stake, or 
table on which the object is placed and held by a gripping or hold- 
ing beam to be operated upon by rollers, are operated by fluid 
pressure in suitable cylinders, and the apparatus is provided with 
asystem of distribution valves. Suitably formed blocks may be used 
in lieu of the rollers. The illustration is an end elevation partly in 











section. The cross slides D, provided with horizontal slots, are 
mounted on the end frames C. The movable bearings, to which 
are attached the cylinder F, are mounted in the slots, the open- 
ing in the bearing being bell-mouthed from the centre in both 
directions. The piston rods H, provided with pistons I fitting the 
cylinders F, are attached to the cross slides D, and the cylinders, 
together with the bearings and rollers, can be moved horizontally 
by applying fluid pressure on the pistonsI. A vertical to-and-fro 
movement is given to the cross slides by means of the pistons in 
the cylinders shown at the top of the illustration. JJ are arti- 
culated pipes for conveying the fluid pressure. The form N' of the 
desired configuration is fixed on the top of the solid table NV. 
(August 14, 1882). 

3876. Apparatus for Clearing Tramway Rails of 
Dirt: S. Shields, Liverpool. [6¢d. 5 Figs.J—A revolving 
brush, formed of steel springs, is fixed toa shaft running at the 
back or front of the tramcar, and sweeps the dirt into the centre 
of the track. (August 14, 1882). 


3878. Construction of Wheels for Wagons, &c.: 
H. J. Barrett, Kingstown-upon-Hull. [6d. 7 Figs.|—The 
metallic wheels are constructed of readily detachable and renew- 
able parts. (August 14, 1882), 

3880. Manufacture of Leather: J. H. Johnson, 
London. (4. G. Fell, New York, U.S.A.) [(6d.]—Artificial 
leather is made from a homogeneous pulp of fibre and gelatine. 
The specification contains twenty-seven claims. (August 15, 
1882). 

3887. Manufacturing Axles, Axle-Boxes, &c.: J. 
Mackay, Liverpool. {d. 16 Figs.)—The axles, axle-boxes, 
caps, washers, &c., described in Specification 1147 of 1882, are 
stamped and forged by dies and tools designed to meet the forms 
and configurations of the different parts. Fig. 1 is a sectional 
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elevation of a pair of dies used for stamping axles with the groove 


in the end, and Fig. 2 beinga sectional end view. Figs.3 and 4 are 
sectional elevations of two modifications of a matrix and die 
employed for stamping axle-boxes, shown with the metai for form- 
ing the axle-box before stamping. (August 15, 1882). 


3899. Cutting Machinery for Forming the Teeth 
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of Toothed Wheels: W.R. Lake, London. (C. EF. Albro, 
Philadelphia, U.S.A,) [6d. 6 Figs.|—The cutter is formed with 
a curvilinear surface in the direction of its length, the curve 
corresponding to the periphery of the wheel to be cut at the base of 
the teeth, the cutting edges being arranged in a helix and having 
their outer edges brought toward each other so as to be in line 
with the radii of the wormwheel designed to be cut. The cutting 
edges are extended so as to make a complete worm with deep 























notches across the teeth. Figs. land 2 are respectively side and 
front (partly in section) elevations of a tooth-forming machine. 
The cutter shaft N is arranged in a frame adapted to slide vertically 
to feed the cutter and may be fed automatically. The master 
wheel worm G may be driven from the cutter shaft which is 
allowed to change its position and the cutter, and its shaft may be 
setatany angle. P is the driving pulley, Q! a universal joint. 
(August 15, 1882). 

3914. Steam Engines: P. Armington, Lawrence, 
Mass., U.S.A. [6d. 9 Figs.|—Relates to the construction of the 
valve regulating the supply of steam to the cylinder and of the 
governor by which the valve operating eccentrics are operated 
upon directly by weights and springs operated by the centrifugal 
force generated by the speed of the revolving crankshaft. Figs. 2 
and 3 show the construction of the valve. The steam is admitted 
by the opening R2, and surrounds the cylindrical valve B! at all 
times. The ports B3 extend inthe shape of grooves around the 
valve cylinder. The annular openings between the parts b! b3 
communicate with one another by means of the interior of the 
central portion of the valve, which is hollow, and is of a smaller 
diameter than the remaining portion. Supposing now the valve to 
be moved towards the left-hand side, the port B3 on the right would 
be placed in communication with the exhaust B+, and shortly 


after steam would be admitted to the other port B3 (on the left) 
directly from the valve chamber, and also steam would enter by 
the annular opening (on the right) and through the central portion 
tothe opening on the left, and to the port B3, and vice versd if 
moved in the opposite direction. Fig. 5 shows a side view and an 
end view partly in section of the governor, and the two eccentrics 
at the extremity of movements. A wheel k secured tothe main 
shaft of the engine (preferably forming part of the flywheel) is 
placed on the same side of the engine as the eccentric, and is pro- | 
vided with two studs k k, on which the balance weights k! k! are 
pivotted. The spiral springs k? k? will just counterbalance the 
centrifugal force of the weights at the desired speed of the engine. 
The main or valve operating eccentric I is mounted upon a 
secondary eccentric 1 mounted on the main shaft, the two eccentrics 
being movable angularly. Thesecondary eccentric is connected with 
the weights by means of the links 2 /!, and at points equidistant 
fromthe pivotsk. The valve-controlling eccentric I is connected 


| boring and levelling by a squad under Lieutenant Morris. 


carbolic cresyllic or other tar acid, 15 parts, caustic soda (sp. gr. 
1.345) or its equivalent of caustic potash, 2 parts. (August 16, 1882), 
3994. Manufacture of Mottled Soap: A. Hedley, 
Gosforth, Northumberland. (2d.)—Two separately pre- 
pared mixtures are mixed together, the one being coloured 
to act as a mottling mixture to the other, which is the ground 
mixture constituting the chief body of the soap. (August 21, 1882), 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINSERING, 35 and 36, Bedford- 
street, Strand 





NOTES FROM THE SOUTH-WEST. 
Clifton College Cadets.—On Saturday, Colonel Storer 
.E., accompanied by General Gronow Davis, V.C., 

R.A., Colonel Savile, R.A., Mr. E. M. Oakley, Colonel 
Plant, Major Wiltshire, Cadet Captain F. S Newbolt, 
and several other officers, inspected the engineering work 
of the cadets at Clifton College. The corps was divided 
into house squads, and presented the following: <A | 
double lock spar bridge, 34 ft. span, capable of carrying | 
infantry in fours, and field guns; gabion making, full 
size and model, sand models of tield works, including gun 
pits, rifle pits, shelter trenches and shelter pits; and 


This squad had surveyed and made plans of the college 
close, and had done their work efficiently, under the in- 
struction of Lieutenant Jupp. Lieutenant Vernet’s 
squad were engaged in tying the various kinds of knots, 
and in lashing a frame fora spar bridge. After seeing 
this work, which was carried out in the college baths and 
close, the inspecting officer crossed to the Zoological 
Gardens. Here two school-house detachments, under 
Sergents Shirer and Crawford, formed piers of casks, 
which were launched into the lake and immediately 
formed into a raft at 10 ft. mtervals—this work was done 
in excellent time, the whole occupying a little over 30 
minutes. The raft was fully equipped with oars and stores 
for the bay of a bridge, and from the ease and rapidity 
with which it was rowed into position by the detachment, 
it was evident that if sufficient stores were available this 
corps would construct a bridge across a river for the 
passage of troops and field guns in less than an hour. 
Before the corps were broken off Colonel Storer expressed 
the pleasure it had given him to see the work so well done. 





Newport.—Coal shipments last week were not so large as | 
was expected ; but during the last day or two there has 
been a brighter outlook. Prices are firm. A few parcels 
of iron have been despatched, and ironmasters still hold 
some fair orders. The iron ore market is depressed. | 
Last week’s clearances comprised 15,004 tons of coal, and 
3310 tons of iron. From Bilbao there came to hand | 
13,802 tons of iron ore and 6089 tons from other places, 

The Penydarran Works..—This week Penydarran Works 
will finally close their career. For the last month the | 
| process of blasting and dismantling has been carried on. 
| By arrangement with the ground landlord a clearance | 
must be effected this week. 





Cardiff.—The coal trade has been quiet. Small coal is, 
| however, in good demand, and prices are firm. The 
|demand for patent fuel is also fair. The market | 
| for iron ore still exhibits considerable depression, | 
with no immediate prospect of an improvement. Last 
week’s clearances comprised 96,985 tons of coal, 580 tons | 
of iron, and 1815 tons of patent fuel. The imports com- | 
prised 12,271 tons of ore from Bilbao, and 5743 tons from | 
other places. | 


The Rhymney Valley.—At some of the house coal col- | 
lieries in the upper part of this valley the coal trade 
during the early part of March was dull and quiet, the | 
men not working more than a turn or two in the week. 
This state of affairs happily improved considerably during | 
| the latter part of the month. The trade at the house coal | 
collieries is now looking up. At the steam coal collieries 
trade continues brisk, as there is a good demand in the 
market for the class of steam coal worked in the valley. 
The coke trade remains quiet. The new pit which is 
being sunk between New Tredegar and Cwmsyfiog to the 
steam coal by the Powell Duffryn Steam Coal Company, 
is being pushed on successfully by the contractors, Messrs. | 

3eith Brothers. 





FOREIGN AND COLONIAL NOTES. 

American Locomotive Building. — Messrs. Burnham, 
Parry, Williams, and Co., of the Baldwin Locomotive 
Works, Philadelphia, report a decided lull in the demand | 
for locomotives. At the same time they are full of work, | 
having, probably, a full half of their capacity engaged for 
1883. ‘There is less pressure for early deliveries, and 
although some of their departments are running over- 
time, they are what may be called comfortably situated | 
as regards orders. They are running their usual force of | 


about 3000 hands, and have no present intention of | 








with one of the weights k' near the end of the weight furthest 
from the pivot by the link 2. By properly proportioning the 
eccentricity and governing the movement of the two eccentrics | 
the lead opening is maintained constant. Fig. 6 shows the | 
crank partly in section. The shaft L with two parallel discs 
N N, and connecting pin M, is made in a single casting 
(preferably of steel) and the shaft, pin, and discsare “ turned” to 
give thema true surface, and balancing discs G G of a larger dia- 
meter are secured on the crank-pin discs concentric with the shaft | 
L. The balancing may be further secured by means of the 
chambers in the discG. (August 16, 1882). } 

3917. Compounds for Disinfecting, &c.: C. Lowe 
and J. Gill, nehester. (4d.)—Consists of a mixture of | 
residual product or heavy oil obtained by the separation by 
fractional distillation of the light essential oil or spirits from crude 
turpentine or pine oils, 25 parts, fluid creosotes or heavy oils of 
coal tar, 35 parts, and water, 3 parts containing soap, 5 parts, 


| ing 3160 men. 


reducing the number. Some locomotives building by the | 
Baldwin Locomotive Works for the Philadelphia and | 
Reading Railroad Company, are to be used on the | 
Jersey Shore and Pine Creek Railroad. The Baldwin | 
Works have contracted to furnish engines to the Vera} 
Cruz and Alvarado Railroad. The Portland Machine 
Company, of Portland, Maine, has enough locomotive | 
work on hand to occupy it until November. The three | 
locomotive works at Paterson, New Jersey, are employ- | 
The Rogers Cumpany employ 1700 of this 
number. They started business in 1#37, and have turned 
out since that time, 3177 locomotives. One hundred | 
engines are being constructed for the New York, West 
Shore, and Buffalo Railroad ; also many for western and 
southern lines, When the works are occupied to their 
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full capacity one locomotive per day can be constructed. 
The Grant Works employ 760 men, and turn out an engine 
every other day. At present they are filling contracts 
for the New York and New England, the Cincinnatti, 
Hamilton and Dayton, the Norfolk and Western, and 
the Pennsylvania Railroads. The Cooke, formerly the 
Danforth Works, employ 700 men, and built 137 loco- 
motives last year, many of them being of large size. The 
works have over seven months orders on hand. The im- 
— among locomotive men is that prices will rule 
ower, some even placing the reduction at 25 per cent., 
during the present year. 


Victorian Coal.—The coal mines at Western Port are at 
eee being put to a practical test. The Victorian 

ailway Department has accepted tenders for the supply 
of 200,000 tons of coal from that district in three con- 
tracts, viz., Western Port Coal Company, 50,000 tons, at 
10s. per ton; Mr. Levi, 100,000 tons, at 9s. Gd. ; and 
Mr. Kissane, 50,000 tons, at 9s. 6d. 

Water Supply of Melbourne.—A statement of the re- 
venue and expenditure of the Yan Yean water supply 
department for the year ending June 30, 1882, has been 
presented to the Legislative Assembly. During the 
twelve months 99,410/. was received in rates, the total 
receipts being 103,158/. 15s. 8d. The net expenditure 
was 59,948/., of which nearly 40,000/. was for pipes or 
works of construction, the remainder being for manage- 
ment and maintenance. The net profit for the twelve 
months was 43,230/. 

Railway Duplication in Victoria.—The double line of 
railway to Brighton, Victoria, is now open for traffic. 
The work of duplication was carried out by two firms, 
and has cost about 40,000/.. The first section from 
Windsor to Elsternwick was let to Messrs. Sharp and 
Campbell on November 12, 1881, the amount of the con- 
tract being 18,9757. The remaining portion of the line 
from Elsternwick to Brighton was contracted for by 
Messrs. Noonan Brothers. Their contract was signed on 
November 25, 1881, and amounted 14,971/. A separate 
contract was also let to Messrs. Noonan Brothers for 
the erection of anew iron bridge over Rusden’s-road, at 
3righton. The whole of the under bridges have had to 
be widened, but as the over bridges were designed fora 
double line of rails, they have not had to be altered. 

Australian Artesian Wells.—Satisfactory news concern- 
ing the discovery of underground supplies of water comes 
from the country between the Bogan and the Macquarrie, 
New South Wales. The contractors for a railway 
extension from Dubbo to Nyngan have put down wells at 


j regular distances of 10 miles, with the result in nearly 


every case of tapping acopious supply of wholesome water. 


Railway Termini at Melbourne.—It has been determined 


| to call for competitive designs for new railway stations 


and departmental offices, which are proposed to be erected 


|at both Spencer-street and Flinders-street, Melbourne, 


and the cost of which will be about 80,0007. 


Northern Territory (South Australia) Railway.—Mr. 
James and a party of surveyors have completed a survey 
of a route for a railway from Port Darwin to Pine Creek 
One of our northern territory correspondents, writing 
recently of the progress made by and the methods of 
Mr. James’s party, speaks of them in the warmest terms 
of praise. He adds that the route chosen for the railway 
is almost exactly the same as was described in the 
Register of June 6, 1882, by a special correspondent, to 
whom it was given by Mr. David Lindsay, then Govern- 
ment surveyor in Palmerston. The line will be between 
155 and 160 miles in length from Palmerston, or some 
20 miles more than the length of Mr. Stewart's line, 
which was surveyed in 1880, and estimated to cost over 
1,000,0007. As regards the present line, the cost of con- 
struction will not (if well-informed inquiries may be 
trusted) be more than 50C0/. or 6000/. per mile at the 
utmost. It crosses high-level country, avoiding sub- 
merged plains and beds of rivers. 

An American Coke Car.—A coke car has been built at 
Harrisburg for Mr. R. H. Powell. It is 35 ft. in length 
and 11 ft. 4 in. in height, and has a capacity of 24 tons of 
coke. There are gates in the sides and traps in the floor, 
which admit of the cargo dischargitg with little diffi- 
culty. 


South Australian Lighthcuscs.—The Cape Banks Light- 
house, South Australia, is approachirg completion. ‘The 
expenditure upon lighthouses during the f'nancial year was 
11,835/. 


Stee, PratEs.—THE ButTeRLEY Company: ERRATUM. 
—In our remarks onthe above in last week’s impression 
we inadvertently inserted the word ‘‘ cutting” instead of 
cogging. The sentence should ied ‘*cne pair havirg 
been made for the Leeds Forge Company for their corru- 
gating mill, and another pair for Messis, Carsmin and 
Co., of Thy-le-Chateau, Belgium, for ‘cogging’ steel 
ingots.” 


Frencu ExectricaL ENGINEERS.--~A monthly dinner 
of electricians has been started in J] aris, under the presi- 
dency of Count Hallez d’Arros, and the inaugural meet- 


ing took place on Wednesday, March 2], with M. 
Cochery, Minister of Posts and Telegiazphs, in the chair. 
The object of these monthly gatherings was explained to 
be to afford an opportunity for scientife and commercial 
men interested in electricity to meet and exchange their 
views. At the next dinner the chair will be taken by M. 
Georges Berger, who was director of the first Electrical 
Exhibition and Foreign Commissioner at the great show 
of 1878. The dining-1com is in the Café Durand, Place 
de la Madeleine, and was specially lighted by incan- 
descence lamps and laure batteries, 
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“MODERN MACHINE TOOLS.—No. IV. 


By J. Ricuarps. 
Toon SiipEs. 
Unpver this head it is proposed to notice what 
may be called the slide mountings of machine tools 
parts moved for adjustment and in feed move- 
ments. The common gib joint, Fig. 13, is employed 











in most cases ; so generally, indeed, that it requires 
some boldness to criticise it, yet it is far from 
tilling the required conditions for a tool slide. In 
the form Fig. 13, the screw a being seated in the 
gib c as shown, the arrangement is inoperative in 
so far as performing the supposed function of 
holding the surfaces m min contact. If the screw is 
driven down on the gibc the latter is forced into the 
corner at e, and the faces at m are drawn apart. 
The lateral strength of the joint is represented by 
the end of the screw at s', or is, as we might say, 
destroyed. If arranged as in Fig. 14, the point of 
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bearing at their ends, and should be as many in 
number] as there is convenient room for. Three 
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| Screws in a saddle 8 in. long, and four screws in 
| : 
; one 12 in. long, are few enough. 


| Fig. 17 shows the ordinary shaping machine 








form of slides, one of the best when bevelled sur- 
faces are employed. As there is adjustment re- 
quired in two planes and the bevel surfaces cause 
more friction, the form shown in Fig. 18 is prefer- 
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| 
the screw bevelled off, the result is better, the | 
thrust being normal on the face of the gib ¢, and | 
the joint at_m is pressed together in the manner | 
required. This seems well enough, and is so, were | 
it not for the slight bearing surface afferded by the | 
points of the screws, even if they be bedded into 
the gib ¢ as well as possible. Such joints being hid | 
from view, and producing a firm movement under | 
moderate strain, are deceptive. They will soon | 
yield under screw stress, and cannot support a tool | 
for heavy cutting as it should be done. The | 
corners i, Figs. 13 and 14, shown in dotted lines, | 
are usually planed out. This adds _ nothing | 
to the working surface, weakens the part a, and | 
demands a gib piece with two bevelled edges, also 
of greater width. In all joints of the kind, a 
wedge, as shown in Fig. 15, is not only preferable, 


Fig. 135 











but is really the only means adopted in ordi- 
nary practice for securing firmness of such slides. 
The expense of fitting is but little more. Such 
wedges made of phosphor-bronze answer very well. 

There is no operation better for proving such 
joints than supporting milling cutters to work on 
wrought iron or steel ; cutting the teeth of wheels, 
for example, with cutters of coarse pitch. With 
the old form of cutters, having fine teeth, the 
strain is so nearly constant that a bad sliding joint 
will not be detected, but with cutters, as now made, 
the pitch of which is not less than that of the 
wheel teeth to be cut, a sliding saddle will soon 
give evidence of bad mounting or bad fitting. It 
may be mentioned that these remarks are written 
after some tolerably thorough experiments with 
gib joints of each kind shown in the last three 
figures. 

The joint, Fig. 16, is one of the gib kind that 
gives a substantial bearing with adjustment in two 
planes. The engraving shows it as applied to the 
tool saddle of a planing machine. The gib piece 
a can be made whole, and is preferable in that 
form. The screws made as shown have a good 














able, although something more expensive to fit. 
The vertical and side thrust upon the guides of 
shaping and slotting machine cutter bars is much 
the same in average working, so the edges aa 
should have a bearing wider than their depth. 
Cutter bars or ‘‘rams” mounted in this manner 
have given excellent results, both as to steady 
movement and endurance. The width of base 
from c¢ toc required for asliding joint of this kind 
is an obstacle to its use in many cases. 

Fig. 19 is a plan for lathe tool slides, recently 


Fig. 19, 
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applied by the writer, that seems to possess the 
advantage of great rigidity. The block m is fitted 
in the slide x, and the screws ¢ e are made to fit 
hard in this block. Their heads may be counter- 
sunk in any case where they would cause obstruc- 
tion. The side strain upon the slide produces fulcra 
at a and ¢, so that considerable width is desirable. 
Fig. 20 shows another method of gibbing applied 
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to a sliding spindle bracket such as is employed in 
American drilling machines, and suitable in any 
case where a spindle requires end traverse. This 
construction has not yet been long enough in use 
to speak definitely of its practical value, but it 
seems a substantial and simple way of providing 
such compensation as a joint of the kind requires. 
It is open to the objection that the bearing surfaces 
of the bracket a do not move parallel in case of 
closing them in the guiding way, and also that the 
disposition of the metal in the bracket a is such 
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lateral strains on the spindle ; but these are only 
possible objections, and there is much to recom- 
mend the arrangement, especially if the bracket or 
saddle is made in two pieces, so as to be easily 
mounted in place or removed. 


Turust BEARINGS. 

The spindles of lathes, drilling machines, and 
some other machine tools are subjected to severe 
end thrust, and the methods employed for resisting 
such thrust have been much changed during late 
years. The general practice in Europe is to employ 
hardened points of small size, generally a screw 
bearing at the end of the spindle, but in America this 
plan is being abandoned, and there are now but few 
drilling machines made without collar bearings to 
resist thrust. One reason of this is the sleeves or 
following bearings that are employed for drilling 
spindles, to be further noticed in a future place. 
This is not, however, a sequence of arrangement 
altogether, because the end thrust screws are far 
from satisfactory in many cases. In former times 
no other method was thought of, and there is yet 
an impression among mechanics that a small point 
of hardened steel, or ‘‘ step” as it is called, is the 
best way to resist thrust. The same rule applies 
to millwright work where vertical shafts are set on 
small points of hardened steel. 

Reasoning inferentially, such bearings cannot be 
expected to perform well, and in fact do not ; the 
steps often ‘‘ freeze,” being very subject to abrasive 
wear, and generally assume the form known as 
‘*Schiele’s” curve, or curve of equal tangents, 
shown in Fig. 21. Thisis no doubt one of the best 


































forms for thrust bearings where the end of a spindle 
is available and other conditions permit its use. 
The principle of its operation is that the pressure 
per unit of bearing surface being inversely propor- 
tional to the velocity at any point, wear or com- 
pensation will be equal at all points and the 
bearing retain its form no matter how much 
it may be worn. The difference between this and 





'a thrust bearing with faces at a right angle to 
ithe axis is that the latter moves at a varying 


| ing that shown in Fig. 21. 





that there would be some yielding in case of heavy 


| periphery is soon worn away, so the centre receives 

























velocity, increasing from the centre outward ; the 


pressure beyond its endurance and the joint 
‘* freezes,” or if not this, is worn rough, and as 
before said, assumes the curved form approximat- 


Looking back over a tolerably extended ex- 
perience and including facts and inferences to be 
drawn from other kinds of machinery, we have 
doubts of the expediency of arranging machine tool 
spindles with step bearings. To resist thrust is 
the same in nearly all cases, and when the shafts 
of screw propellers are considered they furnish very 
strong evidence of the superiority of collars. No 
engineer would at this day think of constructing 
the thrust bearing of a propeller shaft in the form 
of astep. The surfaces have to move at nearly 
uniform velocity, so we find the number of collars 
increased and their depth diminished, until a 
practically uniform working velocity is attained 
over the whole surfaces. Much the same thing has 
taken place respecting vertical turbine waterwheel 
shafts. They are more successfully carried by a 
thrust box and series of collars, the same as em- 
ployed for screw shafts. 

In a case that came under notice some years ago, 
a heavy vertical shaft had ‘‘ frozen” to its step fre- 
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quently and caused much delay and expense. The 
difficulty was completely removed by increasing the 
area of the bearing surface as indicated in Fig. 22. 
The shaft e was enlarged at a and mounted on a step 
that had acentral hole for oil as shown at ¢. 
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These bearing faces were cut with curved grooves | multiplication of the number of collars the pressure 
per unit of bearing surface can of course be re- 


92 


as shown in Fig. 23, a being the end of the shaft 


and ¢ the top of the step plate. These grooves acted 
the same as the furrows in millstones, or like a 
centrifugal pump, drawing from the centre and dis- 
charging at the periphery, the oil passing up 
through the hole at c, Fig. 22, and then flowing 
back to be continually circulated. 


more perfect lubrication. 

Figs. 24 and 25 show two methods of attaching 
the feeding screw to drilling machine spindles ; 
one that may be called a collar bearing, and the 
other a step bearing. 

In Fig. 24 there are some thin friction washers 














between the screw a and the spindle e. The 
‘* neutral axis” at iis occupied by the supporting rod 
c, and the spindle has a projecting flange or cup 
at s to retain oil. The lubricating oil is poured in 
at x, and finds its way around the stem ¢ down to 
the thrust bearing at s. Thrust bearings of this 
kind perform very well, and have more endurance 
than those arranged as in Fig. 25, unless the 
collars or washers at a are perforated and the 
centre cutaway. The effect of removing the centre 
in such cases does not seem to be in proportion to 
the amount taken away ; evena small hole, one-fifth 
the diameter for example, will prevent abrasion in a 
wonderful degree. The friction washers employed 
in such bearings should be of thin steel ; No. 16 
cast steel hardened with a ‘‘saw temper” will 
answer well. 

In Fig. 24, lost motion is readily taken up by the 
screw collar and nut at x. This is preferable to the 
screw collars in Fig. 25 and less expensive to make. 
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The screw stem a, made of a diameter equal to the 
spindle, offers the advantage of passing into the 
upper spindle bearing, forming in effect an ex- 
tension of the spindle itself and shortening the 
height of a machine. This will be further illus- 
trated on a future occasion. 

The thrust bearings of the shafts of screw 
steamers have already been referred to as an instance 
of the successful employment of collar bearings to 
pressure tending to move a shaft endways. By a 





The successful | 
working was due, no doubt, to the increased area | 
and consequently reduced pressure, and also to a} 


| spindle corresponding to Fig. 24 in its purposes and 





duced to any required degree without increasing 


ace velocity, while the whole arrangement is 
| the surface velocity, while the whole arrangement i 
/one which offers every facility for good fitting and 
| thorough lubrication. 


In Fig. 26 is shown a thrust bearing for a lathe | 


lthe title of ‘New Forest Highways” had been 
‘deposited, and finding that it has not, have nothing 


more to say about it. 
The same remark applies to ‘‘ Forest of Dean 
. ” . 
Highways” Bill. 
he application bearing the pleasant title of 
** Malvern Hills” is to vest in a body of conservators 
the management of certain lands in the counties of 
Hereford and Worcester forming part of the 


| Malvern Hills and other lands in the neighbour- 
/hood thereof, with a view to their preservation 
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arrangement ; « is the spindle, e an extension to 
receive the gear wheel c, m is the bush or box, 
and n thrust washers. Any wear is taken up by 
the screws. The washers 7 should have small | 
holes drilled at varying distances from the centre as 
shown at Fig. 26. Bearings of this kind have given 
good results, and are much more convenient in 
respect to wheel trains than a thrust bar and studs, | 
such as are commonly employed. Such a small 
matter asa thrust bearing may not seem to have 
much importance, but it is to such details that future 
improvement must be mainly directed. This is 
true of standard tools at least, where the general | 
design has reached types generally approved and 
followed. 





PRIVATE BILLS FOR SESSION 1883.* 

Lanpport Wharf Bill is to incorporate a company 
and authorise the construction of a wharf in the 
township of Landport and parish of Portsea, on 
the northern and western bank and shore of Ports- 
mouth Harbour, extending eighty-five yards in 
a north-easterly direction along the bank from | 
the Flathouse slipway ; the Bill is to authorise the 
sale or lease of the wharf to the Corporation of | 
Portsmouth, or to any other corporation, company, 
or persons willing to purchase the same. 

The Corporation of Birmingham tender a volu- | 
minous mass of matter under the title of a Con- 
solidation Bill, which is to repeal or amend all or 
some of the provisions of all local Acts and public 
Acts of a local character (if any) relating to the 
corporation or the borough, or to the gas and 
water undertakings of the corporation, and to 
substitute a new code of regulations and _pro- 
visions for the proper and effectual management 
of all matters coming within the jurisdiction of 
the corporation. Many of our greatest social im- | 
provements have emanated from the large pro- 
vincial towns. Here is another which might with | 
advantage be followed in London as_ regards 
numerous over-handicapped legal matters. Take | 
for instance the heap of legislation under which | 
police magistrates act. 

‘¢ Driffield Cattle Market ” Bill is to incorporate | 
a company for the purpose of erecting and main- | 
taining in the parish of Great Driffield, in the! 
East Riding of York, a market for the sale of) 
cattle and other live stock, and the notice for the | 
Bill describes the site upon which the market is to | 
be erected. | 

The Bill called ‘‘ Wigan and District (Support | 
of Sewers) ” is to extinguish the existing and future 
rights of the local authorities within the limits of 
the intended Act, to the support of their existing 
and future sewers, sewerage works, and sewage 
lands, by the lands, mines, or minerals under or 
adjacent thereto ; to provide for the working of 
those mines and minerals according to such method 
as would have been lawful if no sewers, sewerage 
works, or sewage lands had been constructed or 
provided, and also to relieve the local authorities 
from the payment of any compensation in respect 
of the support of their sewers, sewerage works, and 
sewage lands. 

Newborough Drainage Commissioners promote a} 
Bill to constitute them a body corporate and to con- 
fer such powers as are necessary to enable them to 
effect the purposes for which they are to be so con- 
stituted. 

We were so taken aback at finding a Parliamen- 
tary notice compressed into six lines of the London 
Gazette that we at once referred to the Private Bill 
Office List to ascertain if the Bill advertised under 


* See also pp. 15, 27, 52, 87, 113, 182, and 214 ante, also 
pp. 459, 577, 587, and 613 of our last volume. 
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| as open spaces for public recreation. 


, Company. 
jage, booking clerks, and general traffic facilities. 


The rest of the 
notice comprises details for carrying out the pro- 
visions of the Bill together with a description of the 
lands to be placed under the control of the con- 
servators. 

The so-called short title of ‘‘The City of Dublin 


| Steam Packet Company” Bill is an enumeration of 


every separate paragraph contained in the notice, 
and is about as long-winded an affair as would be 
requisite to describe an Omnibus Bill of the London 
and North-Western Railway Company. The three 


| first objects relate to arrangements between the 


Steam Packet Company and the London and North- 
Western Railway Company respecting the convey- 
ance of the postal, passenger, and parcels traftic to 
and from Holyhead, and the amendment of existing 
legislation where necessary for the purposes of the 
Bill. The fourth is to extend the provisions of the 


| trattic acts to the steam vessels worked by the com- 


pany from or to Holyhead to or from Kingstown as 
if the company were a railway company, and as if the 


| steam vessels formed part of a continuous railway 


communication, The fifth is to authorise through 
rates. The sixth provides that the rates shall not ex- 
ceed those which the railway company are charging 
from or to other places in Ireland. The seventh 
enforces reciprocal conditions on the Steam Packet 
The eighth relates to providing porter- 


The ninth provides for the apportionment of tolls. 
The tenth is to require amicable working. The 
eleventh relates to bye-laws, and the remainder is 
merely formal matter. 

The Canvey Island (Sea Defences) Bill is applied 
for by comunissioners acting in execution of a 
local and personal Act of 82 Geo. III., and is to con- 


| stitute a body of commissioners with authority to 


exercise and execute the powers and provisions of 
the Act of 1792 and of the Bill; to vest in the 
commissioners the walls, banks, and works called 
the Outsands Works, which have been or may 
hereafter be made by private persons for the 
fencing in and protection of that part of the island 
known as the Outsands, and also of all other works 
constructed by persons other than the commis- 
sioners for reclaiming and enclosing lands; to 
authorise and require the abandonment of certain 
specitied portions of existing sea walls, together 


; with such other works as the commissioners may 


consider unnecessary ; and the other provisions of 
the Bill are to prescribe and regulate the powers to 
be vested in the commissioners, and facilitate the 
excution of them. 

The Telegraph Construction and Maintenance 
Company, Limited, are asking for provisions to 
remove doubts as to the meaning of their memoran- 
dum of association, and to extend the objects for 
which the company was established, including the 
construction, purchase, hiring, letting, selling, and 
use of electric and magnetic forces, and the pur- 
chase, importation, manufacture, and sale of all 
articles connected therewith. 

The Scottish Widows’ Fund and Life Assurance 
Society have sometimes struck us as among the 


| most fervent believers in the virtue of advertising 


—they seem now to be growing equally enamoured 
of Parliamentary private business, as a means, we 
presume, to some end or other. Last year they 
applied for an Act to perfect the constitution, 
articles, and regulations of the society, and, if we 
remember rightly, the notice for the Bill struck us 
as contemplating every possible contingency that 
could arise and providing means of meeting it. The 
lily it seems, however, requires a little painting in 
this instance, and the society are consequently 
applying for authority to enlarge the powers of the 
ordinary court of directors as respects the invest- 
ment of funds in securities other than and in addi- 
tion to those for which such authority already 
exists, and the Bill now advertised is to provide 
accordingly. 

The Bill applied for by the Settled Land Im- 
provement Company, Limited, is to incorporate a 
company by that name for the purpose of advancing 
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money to landowners for draining, irrigating, em- 
banking, reclaiming, and otherwise improving 
waste and other lands, the erection of build- 
ings and machinery thereon in the terms of the 
Settled Land Act, 1882, and other existing legis- 
lation ; to enable the company to execute works of 
that and other descriptions, as the notice puts it, 
in the most effectual manner, and to lend money to 
public bodies upon security of the rates. This 
notice hails from stately Edinburgh, there must 
consequently be something more in the utility of 
the Bill than is apparent to the uninitiated upon the 
surface. 

The Standard Life Assurance Company are apply- 
ing for power to amend or repeal some of the 
existing Acts relating to the company, to capitalise 
profits on or additions made to shares in like 
manner as if they had been produced by calls, and 
otherwise to obtain all such further powers, rights, 
and privileges as may be necessary for enabling 
them to carry on and regulate the property, affairs, 
and business of the company. 

The ‘‘ British Fisheries Society ” Bill is to autho- 
rise an amendment of the register of shareholders 
by removing those who fail to establish, in manner 
to be provided by the Bill, their right to be entered 
in such register ; to enable the society to dispose of 
their property and make all other necessary pro- 
vision for the winding up of their affairs, not 
forgetting, however, the indemnification of the 
directors and officers, as might be expected in a 
Bill coming from due north. 

The Standard Bank of British South Africa, 
Limited, is desirous to provide for the establishment 
of colonial or other registers of members in Africa 
within the meaning of their Act of 1882, notwith- 
standing existing legislation to the contrary, and to 
alter and amend their memorandum of association 
so far as may be necessary to carry out that object, 
and are accordingly applying to Parliament by Bill 
for the purpose. 

The Agricultural Company of Mauritius, Limited, 
tender a similar Bill with reference to a register in 
that island. 

A third Bill of the same kind is promoted by the 
Credit Foncier of Mauritius, Limited, with refer- 
ence to a register in the island of Mauritius. 

The ‘ British American Land Company’s” ap- 
plication is to alter and regulate the capital of the 
company, and to fix the limit to which such 
capital may be reduced under the powers now 
possessed by the company, or to be conferred by 
the Bill, and make other provisions relating to 
capital, also to enable the company to form or join 
in undertakings for the carrying on of any manu- 
facture, industrial, or commercial enterprise in the 
neighbourhood of their lands, and calculated to 
benefit their estates, provided that the liability be 
limited. 

The Bill tendered by Price’s Patent Candle 
Company, Limited, relates to matters affecting the 
capital of the company and the shareholders 
therein ; some of the provisions are to reduce the 


existing capital and value of shares, while others | 


are to authorise the raising of further money by 
new ordinary and preference shares, and by borrow- 
ing, which, to outsiders, reads rather like a 
nursery ditty inverted, here we go down and down, 
and then we go up and up. 

The object of Chetham’s Patent Bill is to con- 
tinue and confirm certain letters patent for the term 
of fourteen years for the invention of ‘‘ improve- 
ments in self-acting temples for looms.” 

Mulling’s Patent Bill is to extend a patent for 
fourteen years for the invention of a ‘‘ new and im- 
proved process for extracting oil and fat and oily 
and fatty matters from wool and other substances 
and the apparatus connected therewith and applic- 
able thereto.” 

We now pass with becoming reverence from 
temporal vanities to matters within the precincts, 
there being several Bills of an ecclesiastical cha- 
racter. St. Saviour, Southwark, Church Rate 
Abolition, strikes us as a familiar sound, so 
we presume the present Bill under that title 
must have had predecessors, though we do 
not happen to recollect what became of them. 
The objects are to abolish the tax now leviable 
under the provisions of certain Acts for the 
maintenance of the ministers of the parish, repair 
of the church, and other purposes. To vest the 


right of presentation in the bishop of the diocese | 


instead of the parishioners, and to make other 
provisions of a remedial character in relation to 
parochial complication upon the matter included in 


the Bill, but they involve the amendment of Acts so 
far back as Henry the Eighth, and are otherwise 
rather too prosy to be noticed further here. 

The Bill headed ‘St. Peter’s (Clifton, Bristol) 
Church,” is to authorise the sale of the site of the old 
church bearing that name and the churchyard and 
hereditaments connected therewith and to make 
provision as to the application of the purchase 
money. 

The Bill applied for under the title of ‘‘ Holy 
Trinity, Coventry, Vicar’s Rate,” is to amend or 
repeal an Act of 1779, and provide for the 
extinguishment of the vicar’s rate, authorised by 
that Act, in consideration on the one hand of the 
payment of a capital sum to parties to be named in 
the Bill, and on the other of the payment by such 
persons of an annual amount towards the income 
or endowment of the vicar. 

We expressed surprise a short time back at 
| finding a Parliamentary notice, which turned out 
| to be abortive, compressed into six lines. We have 
now, however, reache@ one which only occupies 
thirteen, and as it is inserted by a leading firm of 
Parliamentary agents, we presume it contains all 
that is necessary. The notice relates to Sock 
Dennis Rectory, and the Bill is to suppress that 
sinecure rectory, and provide for the application of 
ithe tithe rent charge thereof, and for the ex- 
| tinguishment of rights and privileges which might 
| interfere with the accomplishment of the intended 
| Act. 
| The Bill applied for under the sombre title of 
| **Drypool Parish Burial Ground” is not, as might 
be supposed, to provide a receptacle for the de- 
parted of that locality, but is to effect the far more 
cheerful purpose of turning the existing one into 
hard cash, and to make provision for the appropria- 
tion and application of the purchase money, and 
here, so far as description is concerned, we drop 
our pen. 

Those of our readers who have followed us 
through this long and varied tale of legislative 
exigencies are now able to form their own opinion 
upon what (barring withdrawals and standing order 
rejections) is to constitute the private business of 
Parliament for the current session. The programme 
| will, of course, disappoint those sanguine jubilants 
| who flew into such short-lived ecstasies on hearing 
that 473 Parliamentary notices had been inserted in 
the London Gazette of November last. Our learned 
friends will, however, regard the bill of fare in a 
|calmer and more critical manner ; to them quality 
|often supersedes quantity, and their nicer dis- 
crimination will enable them to detect the savoury 
specimens for substantial nourishment, and the by 
no means contemptible side provisions for lighter 
digestion. On the whole, the material provided 
seems about up to the average mark of late years, 
excluding 1882, and may, unless the genius of com- 
| promise intervenes on the other side, produce 
| some stoutly contested cases, of which more anon, 
as the session proceeds. 
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| Saw Filing: a Practical Treatise in Popular Form. By 

RopertT GRIMSHAW. With many Illustrations. New 

York: John Wiley and Son: ; London, : Triibner and 

Co. 1883. 
Tuis small book is evidently intended as an addi- 
tion and a companion to a larger work by the same 
author, entitled ‘‘Grimshaw on Saws,” which we 
|noticed on page 147 ante. It commences with a 
| classification of saws into four main kinds, explain- 
| ing the office of each, and giving a short account of 
the theoretical considerations that must govern the 
|form of the teeth. It then considers successively 
in addition to its principal subject of saw-filing, 
questions of tooth space, angle and rake, side angle 
or fleam, choice of teeth, gumming, setting, swag- 
ing, and other points of importance to those who 
buy or use saws for any purpose. As might be 
expected, considerable attention is devoted to 
apparatus for diminishing the labour or the skill 
required by the saw filer, or for performing his 
work entirely by aid of emery wheels, and this will 
probably be the most interesting portion of the 
book to English readers. The wasteful manner 
in which timber is cut up in America, where the 
object is not to get the greatest amount of boards 
from a given log, but to reduce it to boards in the 
shortest possible time, renders possible a system of 
| saw setting and swaging that could not be enter- 
tained here, and hence a portion of Mr. Grim- 
shaw’s directions would need to be followed by 











caution on this side of the Atlantic. At the same 
time the reasons which govern the different pro- 
cesses are given with sufficient precision to enable 
a sawyer to adapt them to the conditions under 
which he works, and while availing himself of the 
extensive knowledge of the author, to avoid the 
mistakes that might arise from an unintelligent 
acceptance of his directions. 





Kelly's Directory of the Engineers and Iron and Metal 
Trades and Colliery Proprietors. Fourth Edition. Lon- 
don, Birmingham, Manchester, Sheffield, and New- 
castle: Kelly antl Co. 

The fourth edition of this valuable work is now in 
the market, and testifies by its bulk to the magni- 
tude of the industries to which it is devoted. It is 
divided into three portions; the first embraces 
London and the suburbs; the second England, 
Wales, and Scotland ; while the third treats the 
towns of each county in Great Britain separately, 
and a few of the larger towns in Ireland. As in 
previous editions, complete lists are given of all the 
various occupations connected with the metal trades, 
or having any connexion with engineering from the 
first raising of the ores from the mines, or from 
their importation into the country, through all the 
various processes to which the metals are subjected 
until they appear in their finished forms. To these 
are now added the various departments of electrical 
engineering, and the names of all persons and com- 
panies engaged in electric lighting. 
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ENGINES AND BOILERS OF THE 
S.S. ‘“HANOVERIAN.” 

RaTHER less than three years ago (vide page 496 of 
our twenty-ninth volume) we published a very com- 
pletely illustrated account of the engines of the Allan 
line steamer Grecian, constructed by Messrs. William 
Doxford and Sons, of the Pallion Yard, Sunderland. 
Since then Messrs. Doxford have also constructed for 
the same owners the s.s. Hanoverian, which is a some- 
what larger vessel, and is fitted with engines having a 
somewhat larger low-pressure cylinder. The engines 
of the Hanoverian are of practically the same design 
(with the exception of some slight differences of 
detail, to which we shall refer presently) as those of 
the Grecian, and it will, therefore, be unnecessary that 
we should illustrate them; the boilers, however, 
differ in construction, and of these we are enabled, 
through the courtesy of Messrs. Doxford, to give en- 
gravings on pages 338 and 339. 

The chief dimensions of the Hanoverian are as 
follows : 


ft. 

Length between perpendiculars ... 366 

a over all ee ties eb 380 
Breadth, extreme 42.2 
Depth of hold 29.85 
tons. 
Tonnage, net .. re ae ... 2352.80 
gross pe ; ... 3603.67 


We have said that the engines are of the same general 
design as those of the Grecian; in the Hanoverian, 








however, the starting platform has been brought down 
to the level of the sole-plate, the reversing engine being 
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CONSTRUCTED BY MESSRS. WILLIAM DOXFORD AND SONS, 


The turning gear, also, is drawn by one 
The 


also lowered. 
of Ley’s patent pitch chains instead of a belt. 
chief dimensions of the engines are as follows : 


Diameter of high-pressure cylinder... 
ow ” ” ove 
Stroke of both pistons 
Diameter of piston rods 
33 ”° 39 
” tail rods... 
Thickness of high-pressure cylinder lever. 
low ? 
Diameters of connecting rods” ” Sin. to 94 
eb bolts 
(top and bottom) 3} in. to 43 
Diameter of gudgeons at top ends of con- 
necting rods (two) ... 7 
Length of gudgeons at top ends of connect- 
ing rods (two) 74 
py of crankshaft bearings and crank- 


at screwed ends ... 


pin 154 
Len; gth of crankshaft bearings and crank- 
pins... ; ‘ | 
Length of crank-pins ... ; ; 16 
Diameter of main bearing rbolts ... sf 44 

slide valve spindles ; ep 45 
Travel of valves, high-pressure cylinder .. 6b 
low ” or 8 
Ratio of area of main valve area ope ning 
to area of piston : 
Main vaive high-pressure cylinder 
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° 
° 
° 
° 
° 
° 
° 





Expansion valve high-pressure cylinder 
(cut off at 14 in.) 

Expansion valve high- -pressure cylinder 
(cut off at 32 in.) 

Main valve low- -pressure cylinder 


Diameter of air-pump (single-acting)' . 
-.” circulating pump (double- act- 
ing... oc 
Diameter of feed and bilge pumps... 
Stroke of all the pumps, 
Diameter of circulating pump suction pipe 
‘ ae discharge 
pipe... ue ee 43 Ae $36 
Diameter of jet injection valve 
condenser tubes... me se 
Number of : 1232 
Effective length of condenser tubes... 
Condensing surface. ; 4502 sq. ft. 
Diameter of propeller. be 18 ft. 
Pitch <5 ; 24 ft. Yin. to 22 ft. 9 in. 
Surface of blades : ...90.5 sq. ft. 


The boilers, of which there are iaake are of the cy- 
lindrical double-ended pattern, and they are illustrated 
on the present and opposite pages. They are each 20 ft. 
long by 15 ft. 6 in. in diameter, and contain eachsix fur- 
naces (three at each end) 3 ft. 10in, in diameter, each fur- 
nace having its separate combustion chamber, as shown. 
The boilers are of steel, the shell-plates being +§ in, and 
the tube-plates } in. thick, Hach boiler contains 382 


“13 ft. 114 in. | 
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ordinary and 134 stay tubes, all the tubes being 34 in. 
in diameter, while the thickness is No. 8 W.G. for the 
ordinary and @ in. and ,°,; in. for the stay tubes. The 
length of tubes between tube-plates is 6 ft. 9in. The 
working pressure ig 80 1b. per square inth, 

Each boiler is provided with a large steam drum 
connected to it by two aecks as shown in our illustra- 
tions, which also explain how the boilers are carried 
and the arrangement of the uptakes, smokeboxes, 
&ec. The funnel is 8 ft. in diameter. Each boiler 
weighed when finished, without furnace fittings, smoke- 
boxes, casings, &c., 62 tons. The chief proportions 
are as follows : 

Total firegrate area ais 53 sq. ft. 
heating surface... as OOo 
flue area through tubes ... j 54 C,, 

-. 50,26 

1:31.9 
4.68 


” 
Sectional area of chimney 
Ratio of grate to heating surface 
flue area to grate area.. aes 
5 sectional area of chimney to 
grate area 5 =e 2 ea LD 
Total steam space ... 2360 po ft. 
The arrangements of the fittings of the boilers are 
so clearly shown by our illustrations that no descrip- 
tion will be necessary, and we need only add that the 
details are all well worked out. 


” 


SPANISH IRON Murenata. —The exports of iron minerals 
from Spain in 1880 amounted to 2,932,998 tons, 
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TESTING MACHINE AT THE 
SCHOOL OF MINES. 

Ovr readers may remember that last autumn, in 
connexion with the visit of the Iron and Steel Institute 
to Styria, we mentioned the mechanical laboratory in | 
the School of Mines at Leoben. By the courtesy of 
Professor Rupert Bock, who has organised this labora- 
tory, and under whose charge (as Professor of Tech- | 
nical Mechanics and Machinery) it now is, we now | 
give on page 346 engravings of the testing machine 
designed by him, which has for some time been 
at work there. This machine works up to 20 tons 


LEOBEN 


| 
1 
| 


| 


(20,000 kilogrammes), and is of the non-hydraulic | 
type, in which the stress is applied by screw gearing | 
instead of by a pump, while it is measured by levers | 


and weights in the usual way. From the figures it will 
be seen that the test-piece is held in the machine ver- 
tically. Its upper end is attached to a crosshead con- 
nected with a large vertical screw, working in a nut 
bedded into the frame of the machine. Double worm 
gearing is provided for working the nut of this screw 
by hand—the arrangement being that the nut alone 
turns, the screw only moves endlong. ‘Lhe lower end 
of the test-piece is also connected with a crosshead 
(guided by rollers), which in turn is linked to the 
outer end of the main lever. The weight of the lower 


crosshead and fittings, and of the piece itself, is | 


balanced by the upper balance lever and weight shown 
in Fig. 1. The main lever is 10: 1, and the second 
(upper) lever 7: 1; with both levers very special pains 
have been taken with the balancing arrangements, 
double adjustments being provided in each case. On 


the upper lever a small monkey weight slides, its | 


whole motion corresponding to 2000 kilos. of load. 
The main part of the load is applied by the removable 
hanging weights, any or all of which can be used as 
may be required. To use them it is only necessary to 
lift them up, for which a screw and handwheel are 
provided, and slip in a cotter under the one or the ones 
which are wanted. 

The machine has been arranged both for torsion and 
for shear as well as for tension. Part of the plan | 
(Fig. 2) as well as the separate section (Fig. 3) show | 
the arrangements adopted for torsion. The piece to 
be twisted is held at each end in a mandrel, of which | 
one is connected directly with the main steelyard, 
while the other carries a wormwheel actuated by 
double worm-gearing, just as in the case of tension. 

The machine itself shows in its details the marks of 
careful thought and consideration ; it is substantial 
and compact, and by no means heavy, although quite 
strong enough for its own purposes. It is only right 
to mention that the engineering laboratory of Professor | 
Bock is the only one, we believe, in Germany, where | 
the students are allowed to make experiments and in- | 
vestigations for themselves, and not taught merely by | 
demonstration done for them by a professor. We hope 
that the Leoben Berg-akademie may increase as | 
greatly in the future as it has done in the last few | 
years, and as the enterprise of some of its staff entitle | 
it to do, 


| 


| 
| 


| 
| 
| 
| 





ELECTRIC LIGHTING NOTES. 

Dcrine the recent six days’ theatricals on board 
H.M. gunboat Rainbow, now lying off the Embank- 
ment, the stage and auditorium was lighted up by 
incandescence lamps. The Rainbow is attached to the 
Naval Reserve, and the performances were given in 
aid of a charitable fund. There were 28 Swan lamps 
of nominal 10-candle power, but each lamp gave in 
reality more light. They were supplied with current 
by a primary battery of 25 large cells of the kind | 
arranged by Dr. Emmens and Mr. G. V. Holmes, 
each cell having two flat porous pots containing carbon 
plates and two zinc plates ; the solutions being specially 
prepared so as to give off no fumes. Each cell has an 
electromotive force of 1.8 volts and gives 80 ampéres 
of current on short circuit. The cells were joined up 
in series ; the total electromotive force being 45 volts 
and the current 24 amperes. By a special arrang 
ment of the switch the current could be divided 
amongst the different lamps so as to produce light or 
darkness to suit the needs of the stage. The light was 
mainthined for ten hours. 

The Egerton woollen mills at Umritsar, in the 
Punjaub, have been lighted by 16 Brush lights, fed by 
a 16-light dynamo. The power is derived from one of 
the irrigation canals, and the installation may be re- 
garded as the first step towards the utilisation of the 
water power of these canals, which we advocated some 
time ago. The looms, carders, and other machinery 
are well lighted, and the native workpeople can work 
all night with ease, distinguishing without difficulty 
the colours of the wool. The cost of maintaining each 
light is 10 rupees, or 16s. per month, and a saving is 
efiected on insurance. The installation was made by 
the Eastern Electric Lightand Power Company. While 
upon this subject we may also mention that the Brush 
light is found very useful in the Kimberley diamond 
mines, South Africa, after dark, since it enables the 
miners to tell the colour of a diamond ; and there is a 





| 
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proposal to light the entire mines by it, but owing to | 
the cost of coal this would be an expensive under- 
taking. 

The management of the Savoy Theatre having de- 
termined to abolish gas-fittings altogether in the | 
entrance, corridors, and oftices, Messrs. Faraday and 
Son are supplying some tasteful tixtures for the Swan 
lamps, with which Messrs. Siemens Brothers are re- 
placing them. The corridors are now lit from some 
eighty pendants with 8 in. curved reflectors, the lamps | 
depending therefrom only a few inches below the 
ceiling. ‘Lhe electrolier for the royal room is a graceful 
combination of five swan necks, with a festoon arrange- 
ment between the beaks, from which the lamps hang. 
While referring to Messrs. Faraday and Son, we may 
mention their display of new designs in electroliers, 
&e., in conjunction with the accumulators of the Elec- 
| trical Power Storage Company at the Manchester Ex- 
| hibition. Reflecting lanterns made for the workings 


of the Severn and Channel tunnels, auditorium fittings | 
| for theatres, saloon fittings for ships, and an ingenious | 


| double swivel bracket for bedrooms, also form part of 
| their exhibit. 


Part of the town of Nantua (Ain), in France, has 
been lighted with are semi-incandescence and incan- 
descence lamps by M. Emile Reynier. 
is a Siemens continuous current shunt wound dynamo 
|of the type S D 5, weighing 130 lb., and absorbing 
| about one horse-power. It is driven by a hydraulic 
} accumulators joined in tension. These accumulators 
| are of two different sorts, eighteen are of copper and 
eighteen are of zinc. The first consists of a plate of 
| lead peroxidised as positive pole, and a plate of lead 
|; coppered as negative pole. They have an electro- 
| motive force of 1.68 volts, and weigh about 25 kilo- 
grammes (55 lb.) per cell, The zine accumulators 
consist of a peroxidised lead plate as before and a 
negative plate of lead coated with zinc. The weight of 
a cell is 23 kilogrammes (50 lb.), and the electromotive 
force 2.3 volts. These thirty-six accumulators are 
joined in tension and represent a total electromotive 
force of 71 volts and an internal resistance a little 
below an ohm. They supply 12 Edison lamps of B 
pattern, which work with 55 volts of electromotive 
force. They are joined in parallel or derived circuits. 
The accumulators also feed four Reynier semi-incan- 
descence lamps, which resemble those of Werdermann 
and Joel, and. one voltaic are lamp. There are thus 
17 lamps, using in all some 25 amperes of current at a 
pressure of 50 to 55 volts. The accumulators having 
an electromotive force of 71 volts, and the lamps only 
requiring 55 volts, a resistance is inserted in the 
general circuit and is adjusted by a key which in- 
creases or lessens it in proportion to the discharge 
required for maintaining the lights. The four semi- | 
incandescence lamps burn in one derived circuit, 
and to prevent the extinction of one putting out 
] 


|the rest M. Reynier adds a small secondary battery | 


to each, these being joined in tensien and in a| 
way such that their electromotive force is opposed | 
to that of the feed current. When the lamp acts no | 
current passes through the batteries, but when a lamp | 
through accident ceases to act, the secondary currents | 
in the batteries of the other set of lamps keep these | 
lighted and are fed by the current. A similar plan has | 
been patented in this country. M. Reynier’s installa- | 
tion at Nantua is peculiarly interesting from the fact 
that all three classes of lamp are employed in it and | 
are fed by the same source. The accumulators of | 
copper and zine are also novelties which have stood | 
the test of trial, and the utilisation of waste water 
power is another feature in the work which adds to its 
merit. 


SUMMIT-LEVEL TUNNEL; BETTWS AND} 
FESTINIOG RAILWAY. | 


At the ordinary meeting of the Institution of Civil | 


| Engineers, held on the 3rd inst., Mr. Brunlees, President, 


in the chair, the paper read was ‘‘ On the Summit-Level 
Tunnel of the Bettws and Festiniog Railway,” by Mr. | 
William Smith, M. Inst. C.E. 

The author stated that the object of this railway was 
to afford more direct communication between the slate- 
producing district of Festiniog and the home markets. 
The line commenced at Bettws-y-Coed, traversed the | 
valley of the River Conway for about one mile, and then 
followed the valley of the River Lledr. It next passed | 
under the mountainous ridge between Carnarvonshire | 
and Merionethshire in a long tunnel, ran along the Dinas | 
branch of the Festiniog narrow gauge line, and terminated | 
at Blaenau Festiniog. The total length was about twelve | 
miles, and, except at the stations, the line was laid with a | 
single way. The summit-level tunnel was 3860 yards in 
length. It was carried out by the staff of the London and ! 
North-Western Railway Company, the greater part of 
the remainder of the works being executed by contract. | 
The tunnel works comprised the sinking of three shafts, 
the driving of eight headings, and opening them out to 
the full size of the tunnel. The rocks perforated con- 
sisted of very hard members of the metamorphic system ; 
and it was stated that at the south end, in passing under 
the Welsh Slate Company’s Works, great care was neces- 


The generator | 


motor. The current is used to charge thirty-six Reynier | 
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sary, and a strong casing or lining was required to sustain 
the heavy weights above and around. ‘The tunnel had an 
ascending gradient from the north end of 1 in 660 for a 
distance of one mile and 58.4 chains, followed by a level 
portion at the summit of 0.75 chain, and then a descend- 


| ing gradient of 1 in 660 for a distance of 36 chains to the 


It was 18 ft. 6 in. in height, and 16 ft. 6 in. 
The deepest of the three shafts slightly ex- 


south end. 
in width. 


| ceeded 143 yards, and all were rectangular, 12 ft. by 6 ft., 


with the longer side in the direction of the line of the 
tunnel. The winding machinery comprised, at each shaft, 
a boiler of the locomotive type, two small high-pressure 
| engines, with spur-wheel and pinion and winding-drums ; 
| the latter were 6 ft. in diameter, and the whole could 
raise a gross load of 30 cwt. at 8 ft. per second. The 
timber head gearing carried two pulleys, each 8 ft. in 
diameter, and was titted with Walker's detaching hook 
to prevent over-winding. The ropes were of steel wire, 
the breaking strain being 20 tons. Five air compressors 
were constructed to compress, to a pressure of 50 Ib. per 
square inch, sufficient air to supply six rock-boring 
machines at each face. The compressor steam generators 
were second-hand boilers. The pipes for conveying the 
compressed air to the workings were of wrought iron, of 
34 in. bore to the bottom of the shafts, and of 24 in. bore 
from thence to the face of the workings. Superfluous 
water was raised to the surface, from a sump at the 
bottom ; from two of the shafts by a wrought-iron vessel, 
attached to the under side of the cage, which filled and 
| emptied itself automatically ; but at the other shaft water 
was in excess, and a force pump had to be empoyed. 
| The shafts were mainly sunk by hand labour. The author 
| then proceeded to describe at length the drill carriages 
| for supporting the machines, the drilling machines them- 
selves, and the modes of actuating them. At the north 
{end of the tunnel an experimental drill carriage was em- 
ployed, in conjuction with electric firing, with the view of 
| taking out, as one large heading, the full section of the 
' tunnel; but for want of success in electric firing it was 
| eventually abandoned, and the St. Gothard type of car- 
| riage and machine was substituted. It was equipped with 
six Ingersoll drills, fitted with automatic feed. At the 
south end ‘a small drill carriage was constructed, suitable 
for an advanced heading only, and provided with six Bur- 
leigh drilling machines with hand-feed. At the six inter- 
| mediate faces the carriages were of the type adopted at 
| the St. Gothard Tunnel, with Mackean drilling machines, 
| four at each face, driven by compressed air. Two forms 
| of drill points were used, the chisel single-cutting edge 
| for solid rock, and the cross point for jointed rock. With 
| regard to the workings at the bottom of each shaft, a top 
| heading was driven in the first instance. Driving the 
advanced heading comprised three distinct operations, 
1amely, boring the holes at the face, charging and firing, 
and removing the debris. Of the various explosives used, 
| cotton-powder or tonite answered well for the removal of 
| rocks in unconfined places ; but dynamite and lithofrac- 
teur were the most effectual in the advanced headings. 
| The advanced heading was 8 ft. square, and usually re- 
quired from 15 to 30 holes about 34 ft. deep, and from 1 in. 
| to 2in. in diameter, to remove a complete slice off the face. 
The operation of the drilling machines mounted on the 
' carriages was then described, a speed of 300 to 500 strokes 
per minute being attained ; also the method of charging 
the holes and firing by hand, which was somewhat dif- 
ferent to that ordinarily pursued. Following in the wake 
of the advanced heading in the top of the tunnel was the 
removal of the two sides. This was done principally by 
hand labour, and changed the section of the opening from 
a square to a semicircle. The excavation of the lower 
portion was effected by driving a gullet along one side of 
about half the width of the tunnel to the full depth, leav- 
ing the other half for a roadway. The remaining portion 
was then attacked partly by hand, partly by machine 
drills at various points. The author next referred to the 
progress made at each of the shafts and headings, from 
which it appeared that the average upon the whole of the 
eight faces amounted to 14.09 ft. per week. The total 
quantity of water finding its way into the tunnel was 
about 100,000 gallons per day. The total cost of the 
tunnel and three shafts complete, including labour, plant, 
materials, and sundries, was 302,850/., divided as follows, 
viz., labour, 203,000/., plant, 25,630/., and materials and 
sundries, 74,220/. Allowing as a credit the half-cost of 
the plant, which it was assumed might eventually be 
realised, the reduced cost would be 75/, per lineal yard ; 
and taking the whole cubical contents of rock and other 
substances actually removed, the cost per cubic yard was 
2/7. 8s. 10d. The tunnel was opened for public traftic on 
the 22nd of July, 1879. 


~ 


} 


| 


THE INSTITUTION OF Civ. ENGINEERS, —At the mecting 
of this Society, on Tuesday, April 8rd, Mr. Brunlees, 
F.R.S.E., President, in the chair, it was announced that 
the Council had recently transferred George John Burke, 
John Charles Coode, and Jason Rigby, to the class of 
members; and had admitted George Bird, William 
Henry Brinckman, Henry Streatfield Cotton, Paul 
Dimier, Albert Edward Flavelle, Harold Forbes, Stanley 
Hayns, Elfric Drew Ingall, Alexander Marcet, Arthur 
Oughterson, John Cristopher Rollestorn, and John Alex- 
ander Warren, as students. The monthly ballot resulted 
in the election of James Craig, Ex. Engr., P.W.D. India; 


/ and Edwin Cuthbert, Engineer, Drainage Board, Christ- 


church, N.Z., as members; and of Harry Kenneth 
Austin, Natal, Robert Birkett, Stud. Inst. C.E., Gas 
Light and Coke Company, Kensal Green ; John Boothby, 
3irmingham ; Arthur Dodwell Chapman, Stud. Inst. 


| C.E., Westminster; Edward Hayes, Stony Stratford ; 


Oliver May, Gas Works, Pard, Brazil; Peter William 
Soutter, Calcutta ; Charles Edward Stewart, West Ken- 
sington ; and William Shakspeare Welton, Barranquilla, 
5. America, as associate members. 
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"NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Glasgow Pig Tron Market.--As last Thursday was the 
Spring Sacramental Fast Day in the Glasgow district there 
was an entire suspension of business amongst the iron 
brokers and merchants. On Friday the pig iron warrant 
market was very steady, with business done on forenoon 
Change at 46s. 10d. and 46s, 104d. cash, also at 47s. up to 
47s. 1d. one month, the close being sellers at 46s. 11d. anc 
47s. 14d. cash and one month, respectively, with buyers 
enear. Transactions took place in the afternoon at 46s. 
104d. and 46s. 10d. cash, also at 47s. 14d. and 47s. 1d. 
one month; and at the close of the market there were 
sellers wanting 46s. 104d. cash and 47s. 1d. one month, 
with buyers offering 4d. per ton lower. Over the week 
there was a decline in prices to the extent of 24d. per ton, 
as compared with the closing quotations of the preceding 
week, but the fluctuations did not in any case exceed 
34d. per ton. 
opening, and there was a decline in prices until 46s. 95d. 
was reached, being not only the lowest level reached this 
year, but within 44d. per ton of the lowest quotation 
throughout the whole of last year. A better demand 


subsequently sprang up, and prices recovered 14d. per | 


ton, the close being $d. higher than the final quotation last 
Friday. 
the forenoon at from 46s. 104d. down to 46s. 94d. cash, also 
at 47s 1d.one month, with sellers at the close asking 46s. 
10$d. cash and 47s. 1d. one month, and buyers offering 4d. 
per ton less. The afternoon market was characterised by a 
better tone, and a little more briskness, a fair amount of 
business being done at 46s. 10d., 46s. 94d., and up to 


46s, 114d. cash, also at 47s. eight days, and at 47s. up to | 


47s. 1{d. one month; and at the close of the market 
buyers were offering 46s. 11d. cash and 47s. 14d. one 
month, with sellers near. Yesterday forenoon the war- 
rant market was fully stronger, and prices improved to 
the extent of 2d. per ton, but that advance was lost by 
the close. Transactions were reported in the course of 
the forenoon at from 46s, 114d. up to 47s. 14d., also at 
47s, 24d. up to 47s. 34d. one month, with sellers at the 
close asking 47s. 1d. cash and 47s. 34d. one month, and 
buyers near. On afternoon Change prices were some- 
what weaker, in consequence of holders realising. Busi- 
ness was done at from 47s. 14d. down to 46s. 114d. cash, 
and the market closed with sellers asking 46s. 114d. cash 
and 47s, 2d. one month, 
at from 47s. to 47s. 3d. cash, and the close was sellers at 
47s. 3d. cash and 47s. 54d. one month, and buyers near. 
In the afternoon there were transactions at 47s. 24d. down 
to 47s. 14d. and then back to 47s. 24d. cash, also at 47s. 5d., 
47s. 4d., and again at 47s. 5d. one month, and _ subse- 
quently there were sellers asking 47s. 3d. cash and 
47s. 54d. one month, with sellers offering 4d. less per ton. 
Passing over the temporary advance of yesterday and 
the spurt of to-day, it may be said that there is still a 


declining tendency in the warrant market, while there is | 


likewise only a very quiet demand for makers’ iron ; and 
as the price recedes a feeling of despondency regarding 


the immediate future of the pig iron trade appears to | 


spread. Even the comparatively low prices now pre- 
vailing do not seem to be a sufficient inducement to bring 
out buyers for forward delivery. To some extent the 
local demand is easing off, but there is still a very large 
consumption of Scotch pig iron at home, though there are 
complaints at some of the foundries in the Glasgow district 
that the demand is falling away. It should be borne in 


1} 


Monday’s warrant market was dull at the | 


Business was done to a moderate extent during | 


Business was done this forenoon | 


| the chair. Part 5 of vol. x. of the ‘‘ Transactions of 
the Society ” was laid on the table. There was submitted 
the report of the committee on Tate’s electric valve- | 
| closing apparatus, which stated that this invention seemed | 
admirably adapted for the purpose specially in view—viz., | 
the immediate stoppage of machinery in the event of an | 
accident, either to the machinery itself or to persons em- | 
ployed. A paper on this subject was read at a former 
meeting of the society by Mr. Robert Girdwood, Edin- 
burgh. Mr. John P. Suverkrop, C.E., Boston, U.S.A., 
then made a communication on ‘‘ A Simple Arrangement 
for Ruling Parallel, Straight, and Circular Lines and 
Line Tints.” Mr. Suverkrop explained, by means of an in- 
genious but simple apparatus, how any number of parallel, | 
straight, equidistant lines, varying, according to necessity, 
from 1 in. to 1-140th part of an inch, might be ruled with 
rapidity and exactitude. It was shown that waved or | 
zigzag lines, and circular lines of varied radii, might also 
| be drawn ; and it was stated that the apparatus had been | 





| found to be of great utility in shading skies and back- | 
grounds of architectural and other drawings. Some dis- 
cussion followed, in the course of which it was pointed 
out that the instrument would be of value to lithographers 
and civil engineers. Mr. Suverkrop received the thanks 
of the Society for his communication, which was referred | 
to a committee. 


| Institution of Engincers and Shipbuilders in Scotland.— | 
| The sixth ordinary meeting of the Graduates’ Section of | 
this Institution, for the session 1882-83, was held last | 
night, Mr. James Rowan, president, in the chair. A dis- | 
cussion took place on a paper read at the preceding meet- | 
ing on ‘Ships’ Propulsion in its Economical Aspect,” | 
after which an interesting paper on ‘* Clerk’s Patent Gas 
| Engine” was read by Mr. George C. Douglas, which led 
; to a very animated discussion, several of the speakers | 
| dealing with the mode of governing the engine, as to its 
| supply of gas, under varying conditions. A paper entitled 
| “ Notes on the Discharge of a 3in. Water Supply Pipe,” | 
| by Mr. Thomas D. Weir, was postponed till next week | 
for want of time. | 


| Appointment of Dock Superintendent, Leith.—A private | 
| meeting 


| of the Leith Dock Commissioners was held 
| yesterday for the appointment of a dock superintendent 
in room of Mr. George Broadrich, C.E., who has resigned. 
| There were fifty-six applications for the office, and a 
special committee, at a meeting held last week, selected | 
the following gentlemen as a short list: Mr. Peter | 
Whyte, superintendent of the Bute Docks, Cardiff ; Mr. | 
James M’Ritchie, C.E., Glasgow ; and Mr. Henry Coch- | 
rane. C.E., Edinburgh. On the second voting yesterday, 
| the choice lay between Mr. Wythe and Mr. M’Ritchie, | 
when the former was appointed by a majority. The | 
salary is 600/. per annum. 


NOTES FROM THE SOUTH-WEST. 

Dock Questions at Cardiff.—A measure termed the Bute | 

Docks Sidings Bill, has been under the consideration of 

on munittee of the House of Commons during the last few 
days. 








Arrangements have, however, been arrived at 
| with the Taff Vale Railway Company which will render 
the further prosecution of the Bill unnecessary. The 
| arrangements made involve the construction of an exten- 
| sive system of storage sidings on the up and down lines of 
the Taff Vale Railway near Cathays, and should these be 
| insufficient for the growth of trade, further sidings are 
from time t» time to be provided. Lord Bute’s advisers 


| previous occasion. 


mind, however, that the spring trade is still to be done; | have made it a distinct stipulation that the traffic shall 
and it is a somewhat significant circumstance that since | have the right to use these storage sidings free of all 
Christmas till now the stocks in the public warrant stores | charges whatsoever, and that the freighters shall not be 





have not increased, notwithstanding the fact that the | 
number of blast furnaces in actual operation for several | 
months has been larger than in the corresponding period | 
of 1881-82. Makers’ stocks, however, are said to be on | 
the increase. At Portland Iron Works, Ayrshire, one | 
blast furnace has been temporarily damped down, so | 
that there are at the moment 110 in operation, as against | 
107 at this time last year. A few orders for the | 
United States and for the Continent have been received | 
during the past week, but the demand is very far | 
of what it has been in some former years. The hematite 
pig iron trade does not show any perceptible change either 
way, Nos. 1, 2, and 3, in the usual proportions, being 
quoted from 51s. 6d. to 52s. per ton f.o.b. at Cumberland 
ports. The shipments for the three months of this year 
show a decrease of 8000 tons, but the imports from 
Middlesbrough are 14,000 tons short of the corresponding 
period last year, and the reduction in the public warrant 
stores over the three months is some 24,000 tons, while 
the make of all kinds is 10,000 tons over that of the first 
quarter of last year. Last week’s shipments amounted 
to 12,328 tons as against 8500 tons in the preceding week, 
and 12,662 tons in the correspdnding week of last year. 
To the United States there were sent 995 tons ; to Canada, 
230 tons; to South America, 120 tons; to Australia, &c., 
355 tons ; to France, 596 tons; to Italy, 1900 tons; to 
Germany, 750 tons ; to Holland, 1520 tons ; to Belgium, 
130 tons, and lesser quantities to other countries. The 
stock in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 583,162 tons, as compared 
with 584,204 tons yesterday week, showing a reduction of 
1042 tons for the week. 

The Malleable Tron Tube Trade.—On behalf of Messrs. A. 
and J. Stewart, the well-known firm of malleable iron 
tube manufacturers, it was stated yesterday before a 
House of Commons Select Committee on a Scotch railway 
Bill, that they employed at the Clyde Tube Works, Coat- 
brilige, about 700 hands last year, and that they used 
39,240 tons of iron, of which about 9000 tons were got from 
the Coatbridge district, all of which had to be carted. 


Royal Scottish Society of Arts—A meeting of this Society 
wa; held on Monday night, Professor Swan, president, in 





charged more than if the coal came down straight to the 
docks without breaking the journey. It is also agreed 
that the railway company shall, with its own engines, place 
traffic into the staiths sidings at every part of the Bute 
Docks, using the Rhymney Company’s Dock branch for 
such parts of the dock as are not accessible by the Taff 
Vale Company's lines. The effect of this will be to 
dispense with the necessity of using Lord Bute’s storage 
sidings at the docks, and therefore an additional 1d. per 
ton, about which there was much controversy last year, 
will not be charged. 

Milford Docks Companu.—The directors observe, in their 
half-yearly report: ‘‘In August we were able to state 
that considerable progress had been made with the works, 
and to express the hope that before the close of the year 
the large graving dock would be ready for use. The 
works were proceeded with until November, when they 
were stopped by the contractor, and the plant and mate- 
rials on the works were seized at the suit of his creditors, 
and subsequently sold by the sheriff. The company con- 
tended the plaut and materials belonged to them, and 
were improperly seized, but the Court allowed the sale to 
take place, the proceedings being brought into Court 
pending the question, as yet undecided, as to whether the 
property belonged to the company or the contractor. The 
contractor, after he had stopped the works, retained 
possession of the docks, but on application to the Court 
they were restored to the company. The debenture stock- 
holders applied to the Court for the appointment of a 
receiver in order to protect their property, and Mr. S. G. 
Sheppard, a debenture stockholder, and Mr. A. Cooper, 
accountant, were appointed receivers. The receivers, in 
concert with the directors, took steps as the occasion arose, 
to continue the necessary pumping at the docks in order 
to prevent damage to the works already executed. This 
pumping still continues.” 


Cardif7.—The steam coal trade has been quiet. _ Prices 
are about the same, and so long as the present demand 
continues, they are not likely to change. Small coal is in 
active request, one house alone has four steamers coming, 
which will together load a considerable quantity. House 
coal is still in fair demand. The patent fuel market has 








| been rather weaker. Last week’s clearances comprised 
148,227 tons of coal, 3710 tons of iron, and 3816 tons of 
patent fuel. The imports included 16,711 tons of iron 
ore from Bilbao, and 3155 tons from other places. 


Newport.—The coal clearances last week scarcely 
realised the expectations formed respecting them. Prices 
remain steady, and in some quarters heavy stems are held. 
The shipments of iron, &c., have been much larger. The 


| ironworks of the district are still fairly active, but prices 


do not appear toimprove. It is reported that an order 
has been secured for 10,000 tons of steel rails. Business 
in iron ore continues dull. Last week’s clearances com- 
prised ‘22,713 tons of coal. Of iron, &c., there were 
shipped 6700 tons to the following places: Calcutta, 2500 
tons ; Bombay, 150 tons; Vera Cruz, 600 tons; Helsing- 
bourg, 750 tons; Baltimore, 2000 tons. The imports 
comprised 6730 tons of iron ore from Bilbao, and 2486 
tons from other sources. 


Swansea Gaslight Company.—On Friday the annual 
meeting of the Swansea Gaslight Company was _ held, 
under the presidency of Mr. J. Phillips. From the 
annual statement of accounts and report of the directors 
for the half-year ending December 31, 1882, the prospects 
of the company appeared to be as favourable as on any 
i he chairman announced that the 
directors intended reducing the price of gas on and from 
July 1, 1883. The retiring directors were re-elected, and 
dividends of 10 and 7} per cent. were declared upon the 
company’s capital of various classes. 


Neath.—The coal trade at Neath has been fairly good, 
and there is nothing of general interest to report concern- 
ing the collieries, both masters and men being apparently 
satistied with the state of affairs. The tin-plate works at 
Melincrythen are fully employed. The new steel works 
which are being erected by the Melyn Tin-Plate Company, 
under the superintendence of Mr. J. George, Briton 
Ferry, are being rapidly pushed forward. The new 
docks give employment to a large number of workmen, 
and ca progress has been made during the last 
month. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

Quarterly Meeting of the Cleveland Iron Trade.— Y ester- 
day the quarterly meeting of the iron and allied trades, 
held in the Royal Exchange, Middlesbrough, was fairly 
well attended. The usual facilities were afforded for the 
exhibition of articles of interest to the trade, but only two 
persons availed themselves of this method of advertising. 
Reports from America, the continent and other markets 
have not been satisfactory of late, but the home demand 
continues good. No.3 Cleveland pig was quoted 40s. per 
ton f.o.b., but in some cases less money was taken. Ship- 
ments are improving. It has been felt for some time that 
the total production of pig iron has been in excess of the 
demand and suggestions have been made that the make 
should be reduced. Messrs. Stevenson, Jaques and Co. 
of Middlesbrough, have decided to blow out a blast 
furnace, and it is reported that another large firm will 
blow out one of their furnaces. 


The Manufactured Irdn Trade and Restriction.— This 
week the restriction of make has been commenced, but it 
is not expected that it will very materially affect the 
total production of manufactured iron. Up two the present 
time the restriction has not resulted in stiffening prices. 
As a matter of fact they are rather weaker. Ship plates 
are quoted 6/. 5s. per tor, and angles 5/. 12s. 6d., less 24 
per cent., at the works. The rolling mills and iron 
foundries are pretty full of work. 


Engineering and Shiphuilding.—Both these industries 
continue brisk. There is no alteration to report. 


The Ivon and Steel Institute—On the 9th, 10th, and 
llth of next month this Institute will hold its annual 
meeting in London. It is intended to hold the autumn 
meeting at the birthplace of the Institute, Middlesbrough. 
There is certainly a good deal to show the members of the 
iron town that they could not see when the society was 
formed there. 


The Coal and Coke Trades.—If anything the fuel trade 
is rather easier, but there is no change of importance. 


Middlesbrough and the Chemical Trade.—The success of 
Messrs. Bell Brothers, who are now producing salt on an 
extensive scale at Middlesbrough, have induced other 
capitalists to turn their attention to the new industry. 
Messrs. Bolckow, Vaughan, and Co. are making progress 
with their boring operations. The company formed to 
take over the chemical works of Mr. Sadler at Middles- 
brough have subscribed nearly the whole of the capital 
required, 200,000/., and there is a report that another 
company intend to secure salt borings near those which 
are to be carried on by Messrs. Althusen and Co., of 
Newcastle. There is little doubt that in the course of a 
year or two Middlesbrough will be a great centre for the 
chemical trade. 

Steel Making.—Nothing new has taken place in this 
industry of late. The new works which are being erected 
at Middlesbrough by the North-Eastern Steel Company 
will soon be ready to commence operations. 





Wiynirec.—Building operations were carried on in 
Winnipeg last year to the value of nearly 6,000,000 dols. 
The Canadian Pacitic Railway Company have spent 
500,000 dols. in the city, and the corporation nearly the 
same amount in city improvements. The assessment has 
increased from 9,000,000 dols. to 30,000,000 dols., and the 
population from 12,000 to 30,000. 
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BOILER EXPLOSIONS IN 1822. 

THE annual report of Mr. E. B. Marten, engineer- 
in-chief to the Midland Boiler Inspection and As- 
surance Company, which we publish herewith, has 
long been a landmark by which the yearly increase 
of experience in the manufacture and management 
of steam boilers could be gauged, and there is 
every prospect that under the stronger light that 
will now be brought to bear on the question, by 
the operation of the Boiler Explosions Act, its value 
will increase. The following list gives the list of 
boiler explosions and the casualties resulting there- 
from for the last ten years : 


Number of 


Explosions. 


Number of 
Persons 
Injured. 

85 
198 
142 
110 

” 

s+ 

53 

83 

jl 

43 
explosions in the year 1882, and 

of 38 and the injury of 43 other 


Numberof 
Persons 
Killed, 
57 


Year. 


1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
188] 
L582 


78 
6 
68 
30 
44 
46 
30 
31 
33 
3S 

There were 38 boiler 
they caused the death 
persons. 

Of the 81 thus killed or injured, 3 were owners, 15 
enginemen, and 11 stokers, so that those most responsible 
suffered most severely ; but 43 workmen were victims, 
and also 2 strangers, 5 children, and 2 girls, 

In the Appendix will be found mention of 18 cases not 
sufficiently serious to include in the records of boiler 
explosions, but of varied interest. 

None of these boilers were under the care of this com- 
pany. 

The Exploded Boilers were used for the following 


Purposes : 

1 No. Kd. In. 
Collieries and wines... 5 5 
Marine .. ve _ ua ass S& Bb 2 


Railway - or oe ; My: 


ENGINEERING. 


EXPLOSIONS IN 


VIEW OF TUGE UPSIDE DOWN . 


A 


pt a et te SES ES OS Se oe te 2 
Mal 


ao 


Tron works 

Farm 5 
Wood working 

Flour mill 

(Juarries 

Contractors —.. oe 
Bleach and dye work 
Brick works 

Paper 

Metal ,, 

Spinning 

Oil 


—_ 


te ee DS Le 


il 


Total . 39 43 
The causes of explosion are arranged under the follow- 
ing heads: 
A. Faults of Construction or Material which man be 
Detected before Starting ov after Reparr. 

No. Kd. In. No. Kd. Th. 
Weak tubes or fireboxes 5 9 6 
3ad stays or stays failing 4° 5 4 
Weak ends ae sie: Ce 
Seam-ripand edge cracks 1 0 1 


38 


12 16-23 
B. Faults to be Detected hy Periodical Lnspe ction, 
Internal corrosion and 

furrowing eas oe. feo 

External corrosion 10 % 8 

- i¢ 12 if 

C. Faults which could be Preventéd by Attendants. 
Shortness of water ae. coe oe 
Undue pressure .. ae a aS 
Deposit aoe cis ee 0 O 

Siete - 

Uncertain or extraneous 3 

39 38 


Total 43 


The exploded boilers were of the following kinds, the 


causes of explosion being stated as in the summary under 
the heads A BC: 
Cornish or Lancashire. 
No. Kd. In. No. Kd. In. No. Kd. In. 

A Weak tubes . . a ® 

Bad stays ... ol ah. Se aa 
; —--——— 4 8 4&4 
B Internal cyrrosion «82 3S 


(Aprin 13, 18 


; . No. Kd. In. No. Kd. In.No. Kd. In. 
External corrosion 4°05 1 
os — 


; i 
Shortness of water 2 § 3 


Plain Cylinders. 
Flat ends 
Seam-rip 


Internal corrosion 
External corrosion 


Deposit 
Uncertain 


Locomotive or Multituhbular, 
Stays failed p 3 
Internal corrosion 2 0 
External corrosion 2 2 4 


Undue pressure. 
Uncertain .. 


Vertical, 
Weak tubes and 
tireboxes ? 8 
Internal corrosion 0 0 
External corrosion 0 0 


Undue pressure . 


Breeches Tube. 
External corrosion 
Marine 
External corrosion 
Uncertain... 
2 0 


Total : j 39 38 43 
_Inquests were held in eighteen cases, at two of which, 
| Nos. 6 and 13, the officers of this company investigated 
| the causes of explosion on behalf of the coroner. Four 
, other explosions being in Scotland, the inquiries were not 
' public. In one case, No. 34, a verdict of manslaughter 
, was recorded by the coroner’s jury, but, at the subsequent 
' trial, the judge directed a verdict of acquittal on the 
‘ground that nothing had been proved but an error of 
judgment, which was not criminal. In other cases the 
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verdicts have been tantamount to ‘accidental death,” 
with various addenda as to the danger of negligence, or 
trusting boilers to incompetent men; recommendations 
have also been made that all boilers should be periodically 
inspected, and that this inspection should be compulsory 
by law, and carried out by the Government. This com- 
pany have persistently recommended periodical inde- 
pendent inspection as the best means of preventing boiler 
explosions, and have provided the most efficient system 
of inspection at the most moderate cost, but they have 
always pointed out that this is best carried out by the 
steam users themselves selecting the best inspection avail- 
able. The Government have not undertaken a work 
which might become exceedingly burdensome and expen- 
sive, and would relieve the owners and users of a responsi- 
bility which they think onght to remain with them. 
There is much misapprehension as to Government in- 
spection, and it is generally thought that it exists 
with regard to railway 8, mines, ships, and factories, 
but it is only compulsory to a very limited extent. 
The various departments of the Board of Trade send, on 
application, qualified inspectors, who will, at the expense 
of the applicants, carry out examination and make a 
declaration whether all legal requirements are provided 
for, and then a certificate is granted to show that this is 
done for the satisfaction of travellers and of the public. 
Each inspector is alone responsible for his work. In case 
of accidents or explosions in the above-named depart- 
ments for some time past, the Board of Trade have been 
authorised to make an official inquiry if they deemed it 
necessary. The Boiler Explosion Act of 1882 simply 
extended the former powers to all cases of boiler explo- 
sion whether fatal or not (unless under the above depart- 
ments), and already nineteen preliminary inquiries ) 
been made and much useful information obtained ; but as 
the details of boiler explosions are scattered among the 
reports on railways, mines, or wrecks, it is considered well 
to continue these ‘‘ Annual Records” as an epitome of 
the information from the best sources, given in a concise 
form with sketches, to make the matter plain to busy men 


Is 





in charge of boilers having little time for reading long 
descriptions, 
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Tuspection is found the best means of preventing explo- 
sion, and it has been prosecuted by the officers of this 
company with unceasing assiduity and with good results 
in preventing explosion. Its value is being more appre- 
ciated, so that better preparation is made by owners, with 
more frequent opportunity of thorough inspection inside 
and in the flues. 


Assurance is added when desired, but this company do 


not undertake it without inspection. 

This company has been at work more than twenty 
years, and much useful information has been obtained 
and freely published, and has thus greatly assisted in 
dispelling the mystery as to the causes of boiler explo- 
sions. Models have been made of nearly every important 
exploded boiler, showing at a glance the boiler before and 
the fragments after explosion. A very large selection of 
these have been permanently arranged in cases and lent 
for exhibition or examination by those having the charge 
of boilers in various centres of industry. These together 
with some simple experiments, showing some of the 
phenomena at one time supposed to be connected with 
boiler explosions, have excited considerable interest, and 
assisted in explaining the true cause of explosions, and 





| moved from its 


have afforded much instruction and have been greatly | 


appreciated. 


No.1. January 14th, injured.—Locomotive, 12 ft. 
long, 3 ft. diameter, ;% in. plates, 140 lb. pressure. Boiler 
gave way at left-hand side where it was much weakened 
by internal grooving. The shell was torn to pieces, and 
the engineer and fireman were scalded. 

No. 2. January 28th, 2 injured.—Plain cylinder, flat 
ends, 5 5ft.2in. long, 2 “tt. 4in. diameter, ;'; in. plates, 
55 lb. pressure. The flat ends were unstayed, and the 

varying pressure moved them backwards and forwards in 

a manner sometimes called drum-head motion, producing 
internal grooving nearly through the plate, until the 
boiler was unable to bear the usual pressure. 

No.3. January 30th, 4 killed.—Cornish, 11 ft. 6 in. 
long, 4 ft. 6 in. diameter, 2 in. plates. Tube 2 f5. 6 in. 
diameter, 80 Ib. pressure. Being weakened by shortness | 
of water the tube bulged down and rent open, and the | 





| pressure. 








contents of the boiler rushed cut and scalded the men 
near. 

No. 4. February 2nd, none injured.—Cornish, 34 ft. 
long, 6 ft. 3in. diameter, 2in. plates, 40 1b. pressure. 
Tube 3 ft. 9 in. diameter. Plates were much selena by 
external corrosion. Boiler gave way at the bottom near 
the back end, and a piece of plate was blown out. The 
boiler was lifted off its seat and forced forwards. 

No.5. (See Fig. 1.) February 6th, 1 injured.—Vertical, 
on board a steamship, 9 ft. 6 in. high, 4 ft. 6 in. dia- 
meter, ,'; in. plates, 50 lb. to 60 Ib. pressure. The boiler 
gave way at an upright seam in the firebox, from over- 
pressure, as the safety valve was not free. 

No. 6. (See Fig. 2.) February 7th, 1 killed, 3 injured.— 
Cornish, fixed without. brickwor k, on bearers over a heat- 
ing furnace, the flame of which passed through the tube 
and away to the chimney, 25 ft. long, 5 ft. : in. dia- 
meter, x; in. plates, tube 2 ft. 5 in. diameter, $ in. plates, 
401b. pressure. The tube collapsed, the nen being 
forced upwards and ruptured, but the boiler was not 
place. There were no strengthening 
hoops, and _ half the thickness was wasted by external 
corrosion, making it unable to bear the ordinary pressure, 

vo. 7. (See Fig 3.) February 10th, 3 injured.—Loco- 
motive, made in 1865, but a new boiler, 1 876, with barrel 
10 ft. 9in. long, and 4 ft. diameter, ?in. thick, 140 Ib. 
pressure. The firebox was of copper, t= in. thick, and 
gave way through defective — and crushed inwards. 
The engine was lifted off the rails 

No. 8. February 27th, 2 injered. —Plain cylinder, 20 Ib. 
It was wasted by external corrosion near the 
seating, and a small piece was blown open like a lid, and 
the reaction of the issuing contents moved the boiler some 
distance. 

No. 9. (See Fig. 4.) March 18th, 3 injured. 
one of three, 34 ft. long, 6 ft. diameter, 4; in. thick. 
Tube 3ft. Gin. diameter, 40]b. pressure. Boiler had 
become so weakened by internal corrosion that it was 
unable to bear the usual pressure. 

No. 10. (See Fig.5.) March 18th,1 killed, 1 injured. 
—Breeches tube, 20 ft. Gin. long, 7 ft. Gin. diameter, 
gin. plates, 351b. pressure. The boiler gave way at th 
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bottom of the shell, the plates resting on the midfeather 
wall being so reduced by external corrosion that they were 
unable to bear the usual working pressure. 

No. ll. April 7th, 3 killed.—Marine. Maultitubular, 
worked at 501b. pressure, but as the vessel immediately 
sank, and all on board were drowned, no particulars were 
obtained. 

No. 12. (See Fig. 6.) May 1st, 3 killed, 1 injured.— 
Lancashire, one of two, 26 ft. long, by 6 ft. diameter. 
Tube 2 ft. 2in. diameter, 3-in. plates, 44 1b. pressure. 
The plates had become so reduced by external corrosion 
that the boiler was unable to bear the usual pressure, and 
rent at the bottom, four rings of plates being torn off and 
thrown forward, and the rest, with the tubes, forced 
backwards. ; 

No. 13. (See Fig. 7.) May 13th, 4 killed, 2 injured.— 
Cornish, one of four, 25 ft. long, 5 ft. diameter, § in. 
plates, tube 2 ft. 6 in. diameter, ¥ in. plates, 45 Ib. 
pressure. The tube was unstrengthened by hoops and 
collapsed from end to end from weakness, and the back 
end with two rings of the tube were torn out and thrown 
to the left rear, and the remaining portion of the boiler 
was thrown forwards about 60 yards. 

No. 14. May 19th, 1 killed. — Portable multitubular, 
60 lb. pressure. It gave way at the internal fire tube, 
because the bottom was so weakened by external corrosion 
that it collapsed upwards at the ordinary pressure. The 
rush from the rent was so great as to scald the attendant, 
but the boiler was not moved. 

No. 15. (See Fig. 8.) May 21st, 1 injured.—Cornish, 
14 ft. long, 4 ft. 6 in. diameter, 3 in. plates, 40 lb. pres- 
sure. The tube was 2 ft. 4 in. diameter, and collapsed 
through shortness of water, and the issuing contents 
severely scalded the attendant. 

No. 16. (See Fig. 9.) June 14th, 2 injured.—Loco- 
motive, 11 ft. long, 3 ft. 10 in. diameter, 110 lb. pressure. 
The boiler gave way at a horizontal seam on right-hand 
side, where the plate had become reduced by “ furrow” 
to the thinness of cardboard. 

No. 17. June 14th, 1 injured. — Plain cylinder, but 
no particulars were obtained. 

No. 18. June 24th. 2 killed, 3 injured.—Lancashire, 
one of two, 15 years old, 24 ft. 3 in. long, 7 ft. 6 in. dia- 
ineter, yin. plates. Tubes 2 ft. 10 in. diameter, 80 lb. 
pressure. The right-hand tube collapsed from end to end, 
and rent at six of the ring seams, and the boiler was forced 
forwards about 9 ft. The tubes were not strengthened, 
and were too weak to bear the ordinary working pressure. 

No. 19. (See Fig. 10.) June 29th, 1 killed. —Lanca- 
shire, 24 ft. long, 6 ft. diameter. Tube 2 ft. 3 in. dia- 
meter. The boiler was externally corroded where resting 
on centre wall. It gave way at the bottom and the fifth 
ring of plates was nearly torn out. The boiler rolled on 
to its side. 

No. 20. (See Fig. 11.) July 12th, 1 killed, 1 injured.— 
Vertical, 8 ft. G in. high, 4 ft. 8 in. diameter, 60 Ib. 
pressure. Firebox with two cross tubes. The bottom 
being flat with the angles of shell and tubes some distance 
apart, there was an unusual strain on the bottom angle 
ring of the shell, and the attachments of the uptake from 
the top of the shell to the top of the firebox, and these at 
last yielded at the ordinary pressure. That this weakness 
existed is proved by the bottom plate having required 
renewal, and also patches around the uptake both on the 
firebox and shell. The owners were blamed for employ- 
ing an incompetent man under the age required by the 
Mines Regulation Act. 

No. 21. July 18th, none injured.—Plain cylinder, one 
of four, 34 ft. long, 5 ft. diameter, $ in. plates, 45 lb. 
pressure. Purchased second-hand in 1876. It gave way 
at a plate over the fire, through overheating, caused by a 
deposit of salt. 

No. 22. August 11th, none injured.—Portable farm 
boiler, 110 Ib. pressure, but the valve was overloaded by 
the catching of the pointer of the spring in the bottom of 
the slot, and, although the boiler was a strong one, it 
could not bear this extra pressure, which may have been 
excessive. 

No. 23. (See Fig. 12.) August 12th, 1 killed, 2 injured. 
—Vertical, 13 years old, 10ft. 2in. long, 4 ft. 6in. dia- 
meter. The firebox was 6 ft. 3in. high, and 3 ft. 10in. 
diameter, #in. thick, 30 1b. pressure. The safety valve 
was temporarily loaded with odd weights to 70 lb., which 
was more than the weak firebox was able to sustain. 

No. 24. (See Fig. 13.) August 19th, 1 killed.—Marine, 
15 years old, 16ft. long, 8ft. 2in- wide, 7 ft. 3 in. high, 
Zin. plates. The shell was externally corroded, until 
quite unfit to bear any pressure, and a mf piece was 
blown out. Repairs had been attempted by screw 
patches, but the space was too small to put them on 
properly. 

No. 25. August 29th, 1 killed, 4 injured.—Portable, 
2 ft. Zin. diameter, ;'; in. to $ in. plates, 40 lb. to 50 Ib. 
pressure. Plates were so reduced by corrosion as to be in 
holes, so that they were unable to bear the usual working 
pressure. 

No. 26. (See Fig. 14.) August 30th, 1 hilled, 9 injured.— 
Plain cylinder, 3 ft. 6 in. long, 2 ft. 6 in. diameter, 
din. plates, 40 lb. to 60 1b. pressure. The end was fiat, 
and moved backwards and forwards like a drum-head, 
causing weakness in a continuous line, which eventually 
cracked through and allowed the end to open like a lid. 

No. 27. September 1st, 1 killed, 1 injured.—Wancashire, 
one of four, externally fired, 31 ft. long, 7 ft. diameter, 
50 lb. pressure. Tubes 2 ft. 2 in. diameter. The upper 
part of the front plate was blown out through insuffi- 
cient stays, but with little other damage to the boiler or 
property. 

No. 28. (See Fig. 15.) September 1st, 3 killed.—Loco- 
motive, 6 years old, 10 ft. 6 in. long, 4ft. 4in. diameter, 
js in. plates, 150 Ib. pressure. The only place where 
weakness could be detected was in some of the stays, 
which were worn nearly level with the plate, and might 
have caused local weakness, but locomotives are subject 





to so many strains apart from pressure, that when the 
pieces are so much scattered, oe have to be gathered up 
hastily to clear the line, important points may escape 
attention, however careful the subsequent examination. 
Such difficulties of investigation sometimes tempt reliance 
on mysterious unexplained causes, which further patient 
consideration might dispel. It is better to admit that the 
cause was not ascertained than to rely on a conjectural 
one. 

No. 29. September 12th, 2 killed. —Portable, 4 years old, 
8 ft. high, 3 ft. 9 in. diameter, $ in. plates, 70 lb. pres- 
sure. The firebox was 5 ft. high, 3 ft. diameter, ., in. 
thick, and collapsed from weakness. All the shell could 
not be properly examined, as it was thrown into the sea. 

No. 30. September 14th, 1 killed.—Marine. This tug 
boat immediately sank, so no particulars were obtained. 
The engineer was lost. 

No. 31. (See Fig. 16.) September 15th, none injured. — 
Donkey boiler, 10 ft. Gin. high, 4 ft. 6 in. diameter, 
rs in. plates. The safety valves had been neglected and 
stuck fast, and the pressure increased to more than the 
boiler could bear. 

No. 82. (See Fig. 17.) September 21st, 1 killed.—Lan- 
cashire, 30ft. long, 7 ft. 8 in. diameter, ,’;in. plates, 
40 lb. pressure. ‘Tube 3 ft. diameter. Boiler was set 


in a very damp place, and the bottom was badly corroded | 
| very violent, but as the contained air continued to spread 


externally. It had been partially repaired along the 
bottom, but gave way wl.e-e some old plates had been 
left in. 

No. 33. October 6th, none injured.—Vertical, 4 ft. 6 in. 
high, 2 ft. Gin. diameter, ,5;in. plates. Boiler was old 
and worn out, and gave way in te firebox, the top of 
which was bulged and fractured, but little damage was 
done to property. 

No, 34. (See Fig. 18.) October 9th, 3 killed. —Cornish, 
24 ft. 4 in. long, 6 ft. 2 in. diameter, 40 lb. pressure. 
Tube 3 ft. 2 in. diameter. The boiler had once hada 
central down tube, and had been fired at both ends of the 
tube. It gave way at the part where this had been re- 
moved and collapsed inwards. The plates were so much 
reduced by internal corrosion, as to be quite unfit to bear 
the usual working pressure. The engineer was sent to 


trial for manslaughter, but discharged, as the judge con- | 


sidered there was nothing further than an error of judg- 
ment. The boiler had been reported as bad, and a new 
one was ordered, but relying on his assistant’s examina- 
tion and report that it would last until Christmas, he had 
allowed it to continue to work. 

No. 35. (See Fig. 19.) October 11th, none injured.— 
Vertical, 3 ft. 3 in. high, 2 ft. 2 in. diameter, } in. 
plates, 52 lb. pressure. The crown of the firebox gave 
way where corroded in a line of weakness, caused by the 
movement of the plate for want of proper stays. There 
was also extra weight on the safety valve. 

No. 36. (See Fig. 20.) October 18th, 1 killed.—Upright 


multitubular, 6 ft. 6in. in diameter, ;';in. plates, 70 lb. | 
It gave way most probably at the ordinary | 


pressure. 
pressure, from weakness through want of proper stays. 

No. 37. (See Fig. 81.) October 19th, 1 injured.—Vertical, 
11 ft. 8in. high, 4 ft. 4in. in diameter, gin. plates, 45 1b. 
pressure. The firebox was 7 ft. high, and 3 ft. Yin. in 
diameter, and was bulged and rent in such a way as to 
show it was too weak for the pressure, which was some- 
times higher than that named as the usual working 
pressure. 

No. 38. (See Fig. 22.) October 24th, 1 killed. —Lancashire, 
28 ft. long, 7ft. diameter, yin. plates. Tube2 ft. 9in. 
diameter. The right tube collapsed and ruptured from 
shortness of water, the boiler being but little removed. 

No. 39. (See Fig. 23.) Movember 6th, 1 injured.—Plain 
cylinder, 33 ft. long, 4ft. 8in. diameter, 451b. pressure. 
The longitudinal seam on the left-hand side at the second 
ring of plates was much seam-ripped and edge-cracked, 
and gave way, allowing parts of two rings to open like a 
lid, and the reaction raised the boiler in its seating, but 
without doing much harm. 

In the Records of 1881, No. 25, Shields, October 14th, 

mention was made of an explosionin a wherry, but as the 
boiler was blown away and sunk in the mud, no particu- 
lars could be given. It has since been recovered and is 
shown in Fig. 24. It was 12 ft. high, 6 ft. diameter, 
7,in. plates. Firebox 7 ft. high, 5ft. 6in. diameter. 
From the appearance of the top of the firebox it had been 
short of water, and the weakened firebox crushed in upon 
the grate, and the reaction of the issuing contents sent 
the boiler overboard. 


APPENDIX. 

No.1. February 3rd, 1 injured.—A “ pan” or small 
boiler at vitriol works exploded while being tested. 

No. 2. February 4th, 2 killed, 1 injured.—A feed-water 
heater or tank, 9 ft. long, 4 ft. broad, 4 ft. deep. Steam 
from an engine entered it, and there was an escape pipe. 
but an india-rubber washer used for a joint had not been 
properly cut, and prevented escape of steam. 

No. 3. February 20th, 1 killed, 1 injured.—Water 
heater, 2 ft. long, 2 ft. wide, 2 ft. 5in. deep, 3 in. thick, 
made of cast iron. Steam entered it from a boiler at 
40 lb. pressure, which was more than the heater could 
bear. 

No. 4. April 8th, 2 killed, 1 injured.—Cornish, 16 ft. 
long, 5 ft. diameter. Manhole was opened too soon, 
and the issuing steam scalded those near. 

No. 5. April 26th, 1 killed.—A donkey boiler on board 
a steamer, far away from England, rent from accumulation 
of salt through want of attention, and the chief engineer 
was reduced in grade for three months. 

No. 6. June 1st, 1 killed.—Steam pipe was broken 
while placing another boiler next it, and the issuing steam 
scalded those near. 

No. 7. June 9th, 3 injured.—The screw joint of the 
feed pipe gave way, and escaping steam scalded those 
near. 

No. 8. (See Fig. 25.) July 6th.—Rag boiler, 16 ft. long, 
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6ft. diameter, 3 in. plates, 501b. pressure from another 
boiler. It was much reduced in thickness along a line 
already weakened by the large manhole, and temporarily 
repaired with patches. It was subject to the continued 
jar of the falling material within. ‘lhe strength had been 
so reduced as to be unable to bear the strain of work 
added to the pressure. 

No. 9. July 20th, 1 killed. —A superheater on board a 
steamship, but no particulars have been obtained. 

No. 10. August 10th. 1 killed.—The blow-pipe of a 
boiler on board a steam tug broke, and the steam scalded 
the attendant. 

No, 11. August 16th, 1 killed.—Steam chest 12 ft. long, 
8 ft. 8 in. diameter, gin. plates. Steam was supplied to 
the chest from two boilers worked at 60 1b. pressure, the 

uantity being regulated by two stop valves. Owing to 
the insecure way of fastening the door it was blown open, 
and killed the attendant. 

No. 12. (Fig. 26.) August 22nd, 1 injured. A new 
air vessel, 24 ft. long, 4ft. diameter, fin. thick, being 
proved at 3201b. pressure. Owing to the cast-iron man- 
hole frame being only the usual boiler strength, it was 
not sufficient to restore the strength lost by the portion 
of plate cut out of the shell beneath it, and it split 
through the bolt holes, and rents ran from it in all direc- 
tions. To the surprise of those near, the rupture was 


until it averaged itself in the surrounding atmosphere, the 
effect extended far away. As explained in a similar ex 

plosion in 1881, this differs from explosion from steam 
escape, Which rapidly condenses and causes a rush back 
to the place from which the explosion came. 

No. 13. (Fig. 27.) September 8th, 1 injured.-—Cast- 
iron tar still, 37 years old, 10 ft. Gin. diameter, 9 ft. 
deep, fin. thick. A het iron rod was used to melt 
the pitch, and the gas in the still exploded. 

No. 14. September 13th, 5 killed. —Marine. 
tube gave way, but no particulars were obtained. 

No. 15. October, none injured.—Fusible plug blew out, 
but without doing any harm. 

No. 16. October 28th, 1 killed, 1 injured.—Economiser. 
A bolt was being screwed up to stop leaking when it flew 
off, and the escaping contents scalded those doing it. 

No. 17. November 3rd, 1 killed.—Heating cylinders. 
Four cylinders ruptured because the soldered joints were 
too weak to bear the pressure of the boiler supplying 
them with steam, which was about 15]b. 

No. 18. December 16th, 2 killed, 2 injured.—Coal tar 
still, 9ft. high, 7ft.4in. diameter, yyin. plates. It ex- 
ploded owing to the worm being choked. 


A boiler 


SURFACE CONDENSERS. 
To THE Epitor OF ENGINEERING. 

Srr,—I shall feel obliged if any of your correspondents 
will favour me with particulars of their experience with 
surface condensers, in which air is the principal cooling 
medium, water being employed only to a limited extent, 
where it is scarce, or dear. 

Yours truly, 
JAMES JOHNSTON, 

St. George’s Chambers, 98, Albert-square, 

Manchester, April 10, 1883. 


PRESERVING TIMBER. 
To THE Epitor or ENGINEERING, 

Sir,—I have lately erected some wooden gantries for 
steam travelling cranes, &c., and should be much obliged if 
any of your readers, who have experience in preserving 
woodwork exposed to the weather, could enlighten me as 
to the best composition for preserving the same. I have 
heard that whitewash mixed with tallow, &c., is a good 
thing. Iam, Sir, your obedient servant, 

ENQUIRER. 

19, Straiton-place, Portobello, Edinburgh, 

April 11, 1883, 


LAUNCHING WHITEHEAD TORPEDOES FROM TORPEDO 
Boats.—Some interesting trials took place at West- 
minster this afternoon, April 9, in the presence of Admiral 
Sir Cooper Key, K.C.B., lirst Sea Lord ; Rear-Admiral 
Brandreth, Controller of the Navy, Mr. George Rendel, 
and Mr. Nathaniel Barnaby, C.B., with a second-class 
torpedo boat recently built for the English Government 
by Messrs. Yarrow and Co., in order to illustrate the 
new system of steam impulse introduced by them. 
The gear is similar to that recently tested at Portsmouth 
with great success, and is found very superior to the 
plan previously adopted. The arrangement consists in 
building two troughs inclined at an angle of five degrees 
in the bow of the boat, which are provided with suitable 
guides for carrying the Whitehead torpedo, Aft of these 
troughs or guides are two long steel steam cylinders 6 in. 
in diameter and 7 ft. stroke, the piston rods of which 
ress against the ends of the torpedoes. Upon steam 
ies admitted into these cylinders the torpedoes are 
instantly forced out with considerable velocity, the speed 
being estimated at about 15 miles an hour. If, therefore, 
the impulse is given when the boat is going 20 miles an 
hour, the total speed of the torpedo upan entering the 
water is clearly 35 miles an hour. The arrangement is 
exceedingly simple and under the entire control of the 
steersman. After the torpedo had been fired several 
times the boat proceeded down the river with the Ad- 
miralty authorities, and the opportunity was taken to 
inspect a small launch driven by electricity stored in 
accumulators, manufactured by the Electrical Power 
Storage Company, the construction of which was fully 
explained by Mr. Volckmar, after which the Admiralty 
authorities inspected the Brazilian ironclad being built 
by Messrs. Samuda Brothers, returning to town in the 
torpedo boat, 
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ELECTRIC LIGHTING AT THE BRUNN | 30 horse-power when at full work. Fig. 7 represents 
THEATRE. | te arrangement of joining the terminals of the four 
|machines. The current of each machine passes through | 
Some time since (see ENGINEERING, vol. xxxiii., | a switch, after which the four circuits are joined into | 
pages 18 and 204) we described the lighting of the | one main circuit ; a similar arrangement is adopted for 
Savoy Theatre and considered at some length the|the exciting circuits shown in dotted lines. The | 
advantages gained by the use of the electric light in| united current passes by means of one of Edison’s 
theatres. Little has happened since that date to | cables, see Fig. 1, page 406, vol. xxxiii., of 3 in. outside 
modify the opinions then expressed, and later installa- | diameter, to the theatre, a distance of about 330 yards. 
tions have helped to show how numerous the advan- | This cable is placed in a trench 3 ft. 3in. deep and at 
tages are, both as regards the quantity and quality of | distances of about 20 ft.; expansion joints, as illustrated 
light obtained, and the improvements in ventilation. | in ENGINEERING, vol. xxxiii., page 406, Fig. 2, are 

A large and very successful installation of this class | provided. 

recently finished is that of the new theatre in Briinn.| The installation inside the theatre consists of 1400 
The particulars and drawings of this installation are | Edison incandescence lamps of 16-candle power each, 
taken from our esteemed contemporary the Zeitschrift | all arranged in parallel are as indicated in Fig. 12. 
des Vereins Deutscher Ingenieure, which recently pub- | Where the cable enters the building it is at once 
lished a lecture read by Mr. Paul Tondau in February | divided into two lines, in one of which all those 
last, treating on the electric installation at the Savoy | lamps are joined which illuminate the entrance hall, 
and the Briinn theatres. Since we have not already | stairs, passages, &c., and which require no alteration 
published a plan of the former and a diagram of its|in intensity during the whole evening ; the number 
installation we doso now in Figs. ] to 3 on page 350, | of these lamps is 369. The second and main cable 


| 


THE TREVITHICK MEMORIAL. 
On Tuesday last the first formal meeting connected 
with the Trevithick Memorial Fund was held, Major- 


General Sir Andrew Clarke occupying the chair. A 
communication was read from Mr. Husband, the 
honorary secretary of the Cornish sub-committee, 
which contained the following resolution : 

‘* While we entirely approve of the suggestion of 
raising a statue to Trevithick in Westminster Abbey, 
we are strongly of opinion that the great aim should 
be to raise such a sum as would lead to the establish- 
ment of scholarships for the assistance of the educa- 
tion of young men of talent, witha view to qualify 
them to take good positions in their progress as mining 
engineers, the fund so raised to be designated ‘ The 
Trevithick Memorial Fund’ ; and it is believed that if 
such.a fund is established, it would be kept perma- 
nently open for further contributions,” 
| This resolution, embodied at the meeting by Mr. 
Henry Chapman, seconded by Mr. Percy G. B. Westma- 
cott, was unanimously adopted. Mr. Henry Chap- 
man, seconded by Mr. William Adams, proposed that 
Mr. James Brunlees, President of the Institution of 








remarking only, that the plan of the Savoy, Fig. 1,| supplies all those lamps, the intensity of which 
and that of the Briinn Theatre, Fig. 4, are drawn to| changes alternately, the lamps in the auditorium 


the same scale, which at once shows the great differ- j and on the stage. There are 160 lamps in the 
ence in the dimensions of the two buildings. Briinn, | former and 845 on the latter, while a few are dis- 
the capital of Moravia, is one ofthe most important | tributed in the engine-room, making a total of 1392 
manufacturing towns in Austria; its 90,000 inhabi- | lamps supplied by the four Edison dynamos. For 
tants are for the most part engaged in cloth and | rehearsals in daytime a six-horse Otto gas engine, 
leather manufacture. The theatre, which accommo- | driving a small Gramme machine, supplies the current 
dates 1200 people, was originally intended for 1500, | for forty small Edison lamps of 8-candle power 
but after the experience of the fire at the Ring | each, and in this engine-room, arranged in the basement 
Theatre in Vienna, the passages were considerably | of the theatre, burns the only gaslight in the building. 
widened, and four instead of two side exits as origi- | The gas engine also serves to drive a fan for ventilating 
nally proposed, were provided. This enlargement of | purposes. Fig. § shows the switch for the two cables, 
some of the internal parts necessarily curtailed the | the short bars B; being of lead, to prevent overheating 
seats in the auditorium, The theatre is externally | of the wires. Safety switches with fusible bars are 
imposing and internally provided with all modern im- | placed liberally in the Briinn installation, one being 
provements, and is very tastefully decorated in light | provided for at least every six to ten lamps. The 
colours and a profusion of gold. Massive walls, vary- | main cable rises vertically from the basement, having 
ing from 3ft. to 4ft. Gin. in thickness, separate the branches on every floor, each one of which is provided 
stage and its accessories from the rest of the building, | with a safety switch, B;, and an ordinary plug switch 
while iron curtains divide the principal stage both| A, Fig. 9. The stage lamps are divided into three 
from the auditorium and from the large room at| equal groups, one set white, one red, and one green, 
the back of it. No gas is used for any purpose in| for ditferent stage effects, the colours being obtained 
the Briinner Theatre, electric illumination having been‘! by a gelatine coating on the globes. Since never 
decided upon previous to the completion of the build-| more than one of these lamp groups are in opera- 
ing. The contract was carried out conjointly by| tion at the same time, the total number of lights 
Messrs. Briickner, Ross, and Co., of Vienna, and the | does not at any one time exceed 900 lamps. The regu- 
Edison Company, of Paris. | lating apparatus, shown in Figs. 10 and 11, is some- 

The engine and boiler houses, illustrated in Figs. 5 
and 6, contain three underpinned tubular Dupuis | 
boilers, a pair of horizontal engines coupled to one fly- | 
wheel, driving, by means of ropes, the countershaft | 
from which the six dynamo machines are actuated by | 
belting. ‘The boilers consist of a horizontal cylinder | 
13 ft. 1}in. long by 3ft. Sin. in diameter, joined on to | 
a vertical tubular boiler 6 ft. 9 in. long and 5 ft. Sin. in 
diameter, j provided with 68 tubes 3 in. outside 
diameter. ‘The total heating surface of each boiler is 
590 square feet, and two only are required to supply 
the necessary steam, leaving one always in reserve. 
The grate area is 13.6 square feet, which appears | egg-shaped opal glass globes, which reduce the in- 
rather small, the proportion of grate area to heating | tensity by about 40 per cent. ; this arrangement was 
surface being 1.44. The feed is heated to about | insisted upon by the architects, who wished to cover 
190 deg. Fahr. by the exhaust steam in a fecd-water | up some decorative defects which the full light would 
heater of 170 square feet of heating surface. The | have exposed. All the lamps on the stage and else- 
chimney has a total height of 9S ft., and to avoid smoke | where show their full light. The life of each lamp 
a steam jet is provided, which is put in operation each | is said to be 700 hours, and for temporary illu- 
time after firing. mination in case of a breakdown S80 oil lanterns are 

The motor is a double-cylinder coupled high-pres- | provided. 
sure engine of Colliman’s patent with 13} in. cylinders, 
314 in. stroke, working at 105 revolutions per minute, 
cranks being set at right angles. The flywheel, grooved 
to receive the seven hemp ropes of 12 in. diameter, has 
13 ft.14 in. diameter. Expanding steam about six 
or seven times, that is cutting off so as to get a mean 
pressure of about 28.5 1b., each cylinder indicates 65 
horse-power ; should any repairs be necessary to one 
cylinder, this power can easily be considerably in- 
creased, so that all the work is done with one cy- 
linder only. ‘The main rope driving pulleys on the 
countershaft are 4 ft. 7 in. diameter, giving a speed 
of 300 revolutions to the countershaft. The four 
Edison and two Gramme dynamo machines are driven 
by means of cotton belting. The Edison dynamos 
supply the incandescence lamps, while the large 
Gramme provides the current for five Gramme are 
lamps of 1000-candle power each, placed outside the 
theatre, and the small Gramme is reserved for special 
light effects by means of are lamps on the stage ; these 
two machines require respectively five and two horse 
power. The Edison dynamos are of the K pattern, 
capable of supplying each 250 incandescence lamps of 
16-candle power, but since the four collectively have 
never more than 900 lamps to maintain at full power 
they are usually not worked to their total capacity ; a 
spare machine is not provided, and in case of a break- 
down the three machines must suffice to do the work. 
The resistance at the armatures in these dynamo ma- 
chines is .0325 ohms, that of the magnets 12.18 
ohms, strength of current 183 ampéres and the tension 
between terminals 110 volts ; each machine requires 


| 
| 
| 


in a theatre like that of Briinn, which has to serve all 
branches of the dramatic art. In our diagrams, a and 
b represent the universal switches, with drag crank n ; 
ce and d are ordinary switches, and ¢ and / resistances, 
which can be thrown into any part of the circuit by 
the switches a or }, thus giving twenty-nine different 
gradations to the lampcurrents. The switches ¢ and d 
serve to put in or out of the circuit the white or 
coloured lamps ; the regulator is placed on the stage, 
see Fig. 4. 

All the lamps in the auditorium are provided with 


| 
| 
| 
| 
| 
| 
| 
| 


at present available, but the installation has so far 
answered admirably, and the terms of the contract 
between the municipal authorities of Briinn and the 
contractors bearing on the point of cost, are as 
follows: The contractors provide the complete in- 
stallation free of charge, and for a nominal rent 
of 1400/. maintain the same for twenty years, after 
which time it becomes the property of the town. 
According to particulars in the contract, 700/. are sup- 
posed to go towards payment of interest and amortisa- 
tion, while the other 700/. pay for maintenance. In case 
of failure the conditions sound rather hard on the con- 
tractors, for any accident to the electric light plant, 
which may interrupt or prevent the performance, a 
fixed minimum penalty of 30/. is to be paid by the 
contractors; for the extinction of ten lamps on one 
evtning, ten shillings, and in addition the contractors 
provide light by means of the oil lamps during any 
interruption of the electric lighting. 

All copper leads in the Briinn Theatre are protected 
by one of two layers of linen, soaked in insulating 
solution, and they have so far given good results. 
Since the Savoy Theatre and the new theatre in 
Briinn have successfully adopted electric illumi- | 
nation, quite a number of other theatres have | 
followed this good example. The Théitre Varicétés | 
in Paris, with Siemens’ dynamos, Faure’s accumula- 
tors, and Swan lamps, the new theatre at Munich, 
two in Milan, the Grande Opera in Paris, and a 
little theatre in Havanna, are all provided with Edi- 
son’s system, 





| 


| what complicated, because of the various requirements | 


Particulars as to cost of lighting this theatre are not | 
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Civil Engineers, Mr. Percy G. B. Westmacott, President 

| of the Institution of Mechanical Engineers, and Mr. 
W. Bolitho, Chairman of the Cornish Sub-Committee, 
| should be appointed trustees for the Trevithick Memo- 
rial Fund. 

| Mr. J. Tomlinson, seconded by Mr. E. A. Cowper, 
| proposed that the Victoria-street branch of the In- 
perial Bank, should be appointed for the conduct 
of the banking business connected with the work. 

Mr. Henry Chapman, seconded by Major John 
Davis, proposed that employers of labour should be 
| requested to allow penny subscriptions to be raised 
among their workmen. All the foregoing resolutions 
were carried, as were a vote of thanks to the Institu- 
tion of Civil Engineers for the use of their room for 
the meeting, and to Major-General Sir Andrew Clarke. 
| The executive meeting was then elected, and consists 
| of the following gentlemen : Major-General Sir Andrew 
| Clarke ; Sir F. C. Bramwell; Messrs. Percy G. B. 
| Westmacott; Hyde Clarke; A. E. Cowper; F. W. 
Webb ; W. Husband ; Trueman H. Wood ; W. Adams, 
j}and J. Tomlinson; together with Mr. Henry Chap- 
man, Honorary Treasurer, and Major John Davis, 
Honorary Secretary. 
| The body thus elected is a powerful and highly re- 
presentative one, but several committees equally in- 
fluential might have been selected from the long list of 
members forming the General Committee. It is not 
too much to say that no memorial undertaking has 
ever been so powerfully and unanimously suported. 
{It would almost appear as if the engineers of this 
country regard as a personal reproach the neglect in 
which the great name of Trevithick has been allowed to 
lie, and are resolved that such a stigma shall no longer 
exist. If subscriptions are raised in a similar spirit, 
| the scale of the Memorial will do more than redeem 
| this indifference, for it will indicate the esprit de corps 
| and the conservative spirit existing in all branches and 
grades of the profession. For our own part, we enter- 
tain no doubt of its popularity and great success. 





| 





—— 
FOREIGN TECHNICAL LITERATURE. 

| The Railway Gazette (New York, March 23) reports 
| that only 394 miles of railway had been constructed in 
| the United States from January 1 up to that date, 
| against 1001 during the same period in the year 1882. 





The Nautical Gazette (New York, March 22) re- 
| ferring to the triple-hulled steamer designed by Cap- 
| tain William Coppin, expresses a very favourable 
|opinion of its value; and this seems to be shared 
| by a number of American naval officers. The feature 
| which they consider of chief importance is the high 
| speed at which it is said that a vessel of this type may 
| be propelled ; and the writer remarks that, if it is 
| adopted, there is no question but that the ocean can 
| be crossed in 120 hours. 





The American Manufacturer (Pittsburgh, March 23) 
extracts the following details from the official report 
on the state of the coke industry, prepared by Mr. 
| Joseph D. Weekes, forthe Census Bureau. There are 
| 149 establishments, representing a capital of over5} mil- 
| lion dollars ; and 3142 people are employed—includin 


| 
| 
| 
| 


Oo 
| 3068 men over 16 years of age; 3 women above 15, 
|and 71] children and youths; 4,360,110 tons of coal 
were used in the year 1880, and 2,752,475 tons of coke 
were produced. 

The first practical attempt to employ compressed 
air motors in American coal mines is said to be meeting 
with success. The motor, which was constructed at 
the Baldwin Locomotive Works, is running in the old 
Eagle Pits on the Monongahela. ‘The air receivers 
are 27 ft. long and 38in. in diameter, and are made 
of sheet steel ; they are filled with air at a pressure of 
400 1b. to the square inch. The cylinders, gearing, &c., 
are the same as in an ordinary locomotive. It hauls 
55 loaded cars (60 tons) up a gradient of 100 ft. in 
the mile, 
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TESTING MACHINES AT THE LEOBEN SCHOOL OF MINES. 
For Description, see Page 340), . 
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THE GOVERNMENT PATENT BILL. 

AccorDING to the proposed Government Patent 
Bill every application for letters patent is to 
undergo an examination, the extent of which it is 
not easy to judge of with accuracy from the present 
published text. 


There being two double numbers pub- | 
lished each year, the amount of the annual subscriptions should be | 


t 

| Last week we pointed out certain dangers atten- 
dant upon the adoption of the proposed system. 
| We also stated that the examiners must necessarily 
| be incompetent, at least for some years to come. 
Now, it will be remembered, that if the examiner 
reports that the invention is not subject-matter for 
a patent, the Comptroller may refuse the applica- 
|tion. If the examiner reports that the nature of 
the invention is not fairly described, or that the 
application, specification, or drawings has not, or 
| have not, been prepared in the prescribed man- 
ner, the Comptroller may require that the applica- 
tion, specification, or drawings be amended before 
jhe proceeds with the application. Where the 
Comptroller so refuses an application, or requires 


jan amendment, the applicant may appeal from his | 


| decision to the law officer. 
| serious objections to the placing of such appelate 
| jurisdiction with the law officers, fully occupied as 
| they are with other business. Moreover, it appears 
somewhat strange that the appeal should be from 
an officer presumably qualified in some special 
way for the work, to a law ofticer who, under ordi- 
nary circumstances, might be expected to possess 
less scientific and technical knowledge, and, there- 
fore, to be less able to appreciate the point at 
issue. 

Furthermore, it seems very undesirable that the 
applicant and Comptroller should go before the 
law officer seemingly as parties litigant. If they 
| did, the chances are that the law officer, knowing 
little of the subject, and having little time and 


less inclination for going into the question, would | 


We have already stated | 





. . ’ . | 
| usually incline to support the Comptroller's view. | 


It must be recollected that at starting the pre- 
sumption would be against the applicant, and that, 
| consequently, he would probably have to make out 
avery strong case in order to succeed. The true 
policy of the patent law, on the other hand, is to 
encourage the introduction of improvements, how- 
ever simple and unimportant they may appear to 
| be on paper, and it therefore seems inconsistent to 
place needless difficulties in the way of applicants. 
| Even if there were specially trained officers to be 
appointed, we should hesitate to favour ofticial inter- 
ference of the kind indicated. It is productive of 
no good results in those countries where it obtains, 


whilst, on the other hand, it causes much needless | 


| irritation and considerable injustice in many cases. 
|In his evidence before the Select Committee on 
| Letters Patent in 1871 Mr. (now Justice) Grove 
| stated that the more scientific the mind of a judge, 
the less likely he is to think that an alleged in- 
vention is an invention. He sees the facility for 
invention, and how easily a man may make, in his 
| own mind, a particular invention, and therefore the 
| scientitic judge would view the patent with less 
| favour than a judge who knew nothing of the sub- 
ject, and who was staggered by the apparent 
| novelty of the invention. Whatever tribunal you 
| have there must be something of that kind, but the 
| great difficulty, in the present state of progress, is, 
that as inventions become more numerous, and as 
the minds of men are more rapidly applied to these 
matters, you get a closer proximity of inventions, 
and therefore a greater difficulty of severing them. 

This latter statement, though perfectly true, of 
course affords no good reason for obstructing 
inventors. Yet, if we take Mr. Justice Grove’s 
view as expressed twelve years ago, it would seem 
that the appointment of highly scientific ofticials 
would be calculated to have this effect. 

After all it appears to come to this, that the 
less interference there is with persons who are 
inventors, or consider themselves so to be, the 
better. If a man thinks he has an invention, 
and is prepared to incur the expense of protecting 
it, and of introducing it into the market, we see no 
reason why he should be hindered from doing so. 
If his invention be useless, he will be sure to dis- 
cover the fact ; and he himself will be the only 
sufferer. If it be useful, but old, others will not be 
slow to follow him in using it; and if he com- 
mences proceedings for infringement, he will soon 
discover on what ground the validity of his patent 
is questioned. A cheaper method of trying patent 
cases would, undoubtedly, be advantageous. We 
long since suggested that Commissioners of Patents 
should act as arbitrators where both plaintiff 
and defendant so desired ; and this was embodied 
in the Society of Arts’ Bill. By some plan of 
this kind probably, cases could be decided in a 
satisfactory way, more quickly, and at far less 
expense than has heretofore been practicable. Per- 
haps we are anticipating ; but we desire to urge, as 











forcibly as we can, that any abuse likely to arise 
from liberality in the granting of patents could be 
easily counteracted by providing cheaper and more 
expeditious means of determining cases of dispute. 
Such being the case, to provide machinery of the 
kind apparently contemplated by the framers of 
the Bill before us, is to incur a large amount of 
needless expenditure for which no adequate return 
to the country is to be expected. However, to 
continue with the prodosed course of procedure on 
application for a patent. If the applicant does not 
leave a complete specification with his application 
(which he is at liberty to do) he may leave it at any 
subsequent time, within nine months from the date 
of application ; but unless a complete specification is 
left within that time, the application is to be deemed 
to be abandoned. Under the present law, the 
applicant has to file his complete specification 
within six months from the date of application. 
The enlargement of time proposed by the Bill 
is objected to by some on the ground that 
it would prolong the period of uncertainty as 
to whether the application is to be sealed or 
not, and so hinder the operations of subsequent 
inventors. Some people say, also, that the pre- 
sent period of six months has been found in prac- 
tice to be sufficient for the purpose of the prepara- 
tion of the final specification. But this, we say, 
does not by any means hold good in all cases. 
Some of those who object that to allow nine 
months, instead of six months, for filing the 
complete specification, would prolong the period of 
uncertainty, and so hinder the operations of sub- 
sequent inventors, do not seem to adduce the same 
arguments against deferring the 50/. payment from 


| the third year to the fourth; nor in favour of the 


well-tried system of annual payments that we 
advocate. Yet the suggestion of hindrance would 
seem to hold as good in one case as in the other. 
On the other hand, many inventors have urged that 
the present term of six months is not sufficient to 
enable them to work out all the details of their 
inventions and test them practically ; an extension 
of the term of provisional protection has been very 
strongly urged as highly desirable. Indeed, this 
was a salient point in Mr. Calvert's memorial sent 
to the President of the Board of Trade last year, 
and which was signed by nearly 4000 persons, 
including some of the most eminent inventors of 
the day. This being so, we hope the proposed 
change in the term of provisional protection will 
be adhered to. 


PRIVATE BILL LEGISLATION. 

TuE schemes for which Parliamentary sanction is 
sought this session are, as regards engineering inte- 
rest, and materials for obstinate fighting, fully up 
to the average of preceding years. Among them 
there are several which, distinguishable for their 
importance, size, or boldly competitive nature, 
deserve some preliminary notice. 

In the first category undoubtedly must be placed 
the Manchester Ship Canal, the peculiar objects 
of which, its great cost—nearly six millions—toge- 
ther with the numerous engineering problems, in- 
cluding as they do the considerable deviation of 
five railways, three of them main lines, render this 
scheme worthy of the great interest it has excited 
and the prominence we have already given it in 
our columns. 

The Hull and Lincoln Railway also may justly 
be considered an important scheme, as it is pro- 
posed by it to connect all the great railway systeis, 
with the exception of that of the London and 
North-Western, north of the Thames, with the 
rapidly increasing port of Hull. Inits course the 
River Humber—here over a mile in width—is 
crossed by a bridge of 35 spans, varying in width 
from 150 ft. to 600 ft. Another feature of this 
scheme is the introduction of railway accommoda- 
tion into a part of Lincolnshire, extending from 
Lincoln to the Humber, of great agricultural value 
at present without sufficient outlet for its produce. 
In 1873, a scheme, called the Hull South and West 
Junction Railway, with very similar objects, was 
introduced before Parliament and passed the Com- 
mons, but was eventually thrown out by the Lords; 
in that case the crossing of the Humber was to be 
made by a subway built by means of caissons in the 
bed of the river. 

The Glasgow and North-Western Railway is a 
good example of the second-class of scheme, in- 
cluding as it does, the construction of a main line 
of railway of no less than 161 miles in length at an 
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estimated cost of rather more than a million and a 
half. It is proposed by this to provide another route 
to the extreme north of Scotland and give railway 
facilities to parts which are favourite resorts for 
tourists ; commencing at Glasgow, it traverses the 
picturesque and romantic districts of Strathblane 
and Glencoe, passing along the shores of Lochs 
Lomond and Leven, thence it follows the route of 
the Caledonian Canal to Inverness, passing Fort 
William and Fort Augustus. 

Another big scheme has the comprehensive title 
of Midland, Birmingham, Wolverhampton, and 
Milford Junction Railway, and includes among its 
twenty odd promoters named in the Bill, a duke, 
an earl, and five lords. By it, it is proposed to con- 
struct about forty miles of railway, with an expen- 
diture of more than a million ; its object, with the 
aid of ample running powers, is to complete an 
almost direct communication between Derby and 
its coalfields, Birmingham and the manufacturing 
districts around, and the docks at Milford Haven, 
as well as to give railway accommodation to large 
districts at present neglected ; this latter probably 


accounts in a great degree for the influential | 


character of the support given to its scheme. 

To the third division we may safely consign the 
schemes of the Bristol and London, and South- 
Western Junction Railway, the London and East- 
bourne Railway, and the Barry Dock and Railways. 
The first of these is a direct attack in South-Western 
interests upon the important Great Western ter- 
ritory centred in Bristol, and may be considered 
an obvious rejoinder to the scheme of the Didcot 
and Newbury Company, sanctioned last year, by 


which that company extended Great Western in- | 


fluence to Southampton, the cost of the contest 
for which has been stated to have exceeded 
30,0001. 

This proposed line commences by a junction with 
the main line of the London and South-Western 
Railway near Salisbury, and takes a tolerably 
direct course across Salisbury Plain to Radsteck, a 
small colliery district in Somersetshire, where it 
makes a junction with the Bristol and North 
Somerset Railway, over which it is proposed to run 
to the neighbourhood of Bristol, whence it is 
carried over a viaduct, nearly two miles long, to 
the Floating Harbour in the heart of that city. 

As originally laid out, the line was carried close 
to Stonehenge, and thus caused much opposition 
on second reading by this unnecessary act of Van- 
dalism, which, however, was appeased by the de- 
posit of plans for a deviation mitigating the evils 
complained of. Competition is the sole excuse for 
this line, between thirty and forty miles in length, 
estimated to cost more than a million and a half. 
No towns or districts of importance are accommo- 
dated, and local traftic can be but a minimum. 

The same remarks equally apply to the scheme 
of the London and Eastbourne Railway, by which 
it is proposed to construct a new and almost direct 
route between the London, Chatham, and Dover 
Railway near Bromley, and the popular seaside 
resort of Eastbourne; it neither passes through 
nor accommodates any important town or district, 
and, though but fifty miles in length, its estimated 
cost is upwards of two and a half millions, the sole 
object for this great expenditure apparently being 
to give better accommodation to the traftic between 
the metropolis and Eastbourne ; when the fate of 
the many schemes authorised and rejected having 
Brighton traffic as the object is considered, it is 
difficult to realise how such a line as this can be 
made, and, if made, can be a successful investment. 

The scheme of the Barry Dock and Railways is 
the outcome of the success of the Marquis of Bute’s 
application to Parliament last year for power to 
increase his docks, and otherwise improve his pro- 
perty at Cardiff; the freighters and others who make 
use of these docks strenuously opposed these powers, 
and, since they failed, they have determined to set 
up a rival which shall make them independent of 
Cardiff and Swansea, and at the same time give them 
the advantages of both those important shipping 
ports. The scheme embraces the construction of 
large dock and shipping conveniences in the natural 
basin behind, and sheltered by Barry Island, on 
the Glamorganshire coast, about ten miles south- 
west of Cardiff, and the construction of about 
thirty-five miles of railway necessary to form the 
necessary connexions with the different railway 
systems by which the collieries will be brought 
into communication with the proposed dock. 
Great enthusiasm for the scheme exists in the 
neighbourhood, and a large proportion of the one 





and a half millions has been subscribed by those in- 
terested in that part of South Wales and the ship- 
ping connected therewith. 

The Committees of the House of Commons have 
commenced their sittings ; to them have been con- 
fided nearly the whole of the railway schemes that 
have been formed into fourteen groups, which may 
thus be briefly described : 

Group No. 1 includes railways affecting the me- 
tropolis proper; Group No. 2, railways affecting 
the outskirts of the metropolis; No. 3, new or 
lately formed projects in Wilts, Berks, and Hants ; 
No. 4, railways promoted by existing companies in 
connexion with or antagonistic to the Great Western 
and London and South-Western railways in the 
west of England ; No. 5, new schemes in Somerset, 
Devon, and Cornwall ; No. 6, schemes of existing 
companies in the north of England ; No. 7, princi- 
pally new schemes in the counties of York and Lin- 
coln; No. 8, schemes of existing companies in 
Lancashire ; No. 9, various schemes affecting Mid- 
land and Great Northern districts ; No. 10, schemes 
affecting the Great Eastern district: No. 11, 
schemes of new and established companies in 
South Wales ; No. 12, schemes affecting Mid Wales 
and Birmingham district ; No. 18, schemes aftect- 
ing the north of Scotland; No. 14, schemes 
affecting the south of Scotland principally. 

The Committee, of which Mr. Hardcastle is 
chairman, who have before them Group 2, com- 
menced their labours last week, and rapidly passed 
the first three Bills of the group ; these were the 
Bexley Heath Railway, the London, Hendon, and 
Harrow Railway, and the Hounslow and Metro- 
politan Railway, the opposition in each case being 
of a trifling character. 

The Bexley Heath Railway is promoted by an 
independent company in South-Eastern interests, 
Mr. Brady being the engineer. It is about six miles 


in length, and commences by a junction with the | 


loop-line of the South-Eastern Railway near Eltham 


station ; it passes through the villages of Eltham | 


and Welling, under Shooter’s Hill, and terminates 
in that flourishing residential district which has 
sprung up on the Dover-road (the old Roman Wat- 
ling-street), called Bexley Heath ; its principal object 


|is to afford good railway accommodation to a very 


picturesque part of Kent suitable for building pur- 
poses. 

The London, Hendon, and Harrow Railway has 
very similar objects, and traverses a district situate 
at the opposite point of the compass as regards the 
metropolis to that last described. This line is 
about eight miles in length, is estimated to cost 
about 250,0001., and is also independently pro- 
moted. It commences by junctions with the Edg- 
ware and Highgate, Alexandra Park lines of the 
Great Northern Railway near Highgate station, 
and runs in a tolerably direct course to a junction 
with the Beaconstield, Uxbridge, and Harrow Rail- 
way, sanctioned last session near Harrow. Junctions 
are also proposed with the Midland, Metropolitan 
Outer Circle, and Metropolitan Railways. 

This line, with those in connexion already sanc- 
tioned, form a new route in connexion with the 
Great Northern and Midland systems to the City 
from Beaconsfield and the central portions of the 
counties of Bucks and Middlesex. Whether the 
public will find the money for the construction of 
these lines is a question which can only be solved 
later ; the districts traversed are as yet too much 
in the country for the speculating builder, who is 
the mainstay of all such schemes, to commence 
operating. . 

The case of the Bute Docks Railways, &c., Billhas 
been commenced in Group 11, of which Mr. Bourke 
is chairman. This was opposed by the Great Western 
Railway Company ; they have come to terms, but 
Lord Windsor, who owns some 17,000 acres in 
the district, which are more or less affected, op- 
poses, as also do the Taff Vale and other railway 
companies. By this Bill it is proposed to make 
a series of short railways which make better com- 
munication between existing systems and the Bute 
Docks than at present. 





NON-CONDENSING STEAM ENGINES. 
One of our contemporaries devotes a recent 
article to a dissertation on the theoretical efficiency 
of steam engines, especially in reference to the coal 
account of non-condensing engines. In regard to a 
statement made to him that ‘‘ it is not an unusual 
thing to get an indicated horse-power with 2} Ib. 
of coal,” he says, “‘we need not say that we do 











not believe such statements ; we have no doubt at 
all that they are made in good faith. Unfortunately, 
however, it is not every engineer who can take a 
diagram, or read one when he has got it ; and the 
number of those who can conduct an experiment to 
the often bitter end is still smaller.” It is for these, 
then, that our contemporary writes, introducing for 
‘*the theoretical efficiency of any heat engine the 
" 


T- ; 
well-known formula, E= where T is the tem- 


T 
perature at which the fluid enters the working 
cylinder, and ¢ is the temperature at which it leaves 
it.” It is not every engineer who can make a 
formula or read one when he has got it, and our con- 
temporary proceeds to apply this one with the tem- 
peratures as on Fahrenheit’s scale. He takes’steam 


at 100 1b. gross giving T=3$28, and at 20]b. giving 

. 328 — 228 deg. on4 

t=228. ‘*Then E= = =.304.” The 

328 deg. 

‘* well-known formula” has, however, to be read 
with 461 added to each of these numbers 
representing temperatures, the temperatures being 
of course taken from absolute zero and not from 
zero of the Fahrenheit scale. Making this correction 
ee ee 

—_— instead of .J04. Figures 
are of very little importance in our contempo- 
rary's estimation, he gets this very high etti- 
ciency .304, and still he is not satisfied. He 
truly says that ‘‘the number of those who can 
conduct an experiment to the often bitter end is 
still smaller,” he gets the .304, and he calculates 
that ‘‘the pound of steam stands for 1181 x 772 
911,732 foot-pounds,” and he allows that the 
effective evaporation may be 9 lb. of such steam per 
pound of coal. Carrying out this experiment in 
figures to the ‘bitter end” he would have got 

33,000 x 60 
911,732 x .804 x 9 
per horse power, and, making liberal allowances for 
practical shortcomings and losses, surely something 
less than 24 Ib. would have been the result. He 
accounts for the difference without stating its 
amount thus, ‘‘ But it must be remembered that 
the steam leaves the cylinder as steam, not as 
water, and carries away a great deal of heat with 
it.” This fact, however, has not been forgotten in 
‘the well-known formula,” which is really the 
formulated expression for the division of the heat 
into the portion used as work, and the portion 
carried away with it when it leaves the cylinder. 

In this lesson on steam engine efficiency calcula- 
tion, our contemporary states that the pound of 
steam stands for 1181 x 772—911,732 for this 
strange reason—that it requires, he says, 1181 
units of heat to make one pound of steam at 328 
deg. from water at the temperature of melting ice. 
Even those engineers for whom he is writing who, 
if they can take a diagram, are still unable to read 
it, mostly know better than to seek for ice cold 
feed water to insure economy of fuel. The non- 
condensing engines which are asserted to work on 
2$ 1b. of coal per indicated horse-power will pro- 
bably have the feed water heated by the exhaust 
steam to nearly boiling point, say to 200 deg. Fahr. 

In accounting for the heat left in the steam he 
says, ‘‘ There is this great difference between work- 
ing with steam and with hot air; that in the first 
case we have to make our working fluid, and in the 
latter case we find it ready made to our hand. 
In unmaking the steam, if we may use the word, 
by condensing it, we gain a certain advantage. That 
is to say, a portion of the work expended in eva- 
porating the water will be returned, and this is 
what is gained by using a condensing engine. The 
energy expended in niaking steam is used up in two 
ways, namely, in overcoming the resistance of the 
air, and in overcoming the force which retains the 
water molecules in propinquity. Now this latter 
force is much greater than that exerted by the air, 
but no known means exist of getting any portion 
of the work done in overcoming it back again. 
That is to say, no work can be got out of the lique- 
faction of the ‘steam, standing alone.” When 
we regard the work of evaporation, as in the text, 
as divided into two parts, ‘‘the overcoming the 
force which unites the water molecules in pro- 
pinquity,” and the ‘‘overcoming the resistance of 
the air,” we find that just the reverse of the state- 
ment in the quotation is true. The work recovered 
in such an engine as that under discussion is a 
small part of that represented in the quotation 
as overcoming the resistance of the air, and the 
rest is about one-half due to the loss of motion of 


we get E = 


=.8 of a pound of coal per hour 
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the gas molecules, represented by the specific heat | 
at constant volume through the change of tempera- | 
ture, and the other half due to the recovery of the 
energy of the latent heat which went out of exist- 
ence ‘‘in overcoming the force which retains the | 
water molecules in propinquity.” This is how the 
account stands when there is no condenser. The 
function of a condenser is to recover a further por- | 
tion of ‘‘the energy expended in overcoming the | 
resistance of theair.” The energy of change of state | 
is further recovered only by heating the feed water 
by the. exhaust steam, and this is better done with 
a non-condensing than with a condensing engine. 

We do not pretend to know quite what our con- | 
temporary means by ‘‘the liquefaction of steam 
standing alone,” but we know that in any non-con- 
densing steam engine, working at anything ap- 
proaching 2} 1b. per coal per horse-power, more than 
one-third of the work is done by recovering in the 
cylinder a portion of the work done in overcoming | 
in the boiler the force which retained the water | 
molecules in propinquity, and no part of this, dis- 
tinguishing between this and the ‘* overcoming the 
resistance of the air,” is recovered as work by the 
addition of a condenser, 


THE BUILDING TRADES EXHIBITION, | 
(Cor clud:d from page 327). 
A coop deal of the machinery exhibited at the | 
Agricultural Hall is shown in motion, a very com- 
mendable practice, and one which exhibitors 
should always follow 
are chiefly steam and 
of the usual types. 


gas engines, the former being | 
Messrs. Hindley and Co., of | 
Bourton, show several sizes of their portable, | 
vertical, and combined engines and boilers. The | 
60 horse - power combination of vertical boiler | 
with horizontal engine is a very creditable job, | 
strong, simple, and cheap, and being mounted on | 
locomotive wheels, commends itself for contractors’ | 
work. All wearing surfaces are well proportioned, 
and the engine is designed with a view to avoid as 
much as possible complication of parts. 

Messrs. Lewis and Lewis, of Cambridge Heath- 
road, E., show a combined 4 horse-power portable 
engine and mortar mill, a good selection of builders 
and contractors’ tools. These include mortising 
machines, and a combined circular and band saw, 
which may be worked either by steam or by hand, 
and will take a 22 in. circular saw ; it is arranged 
with a canting table, boring attachment, and self- 
feeding device. The saw spindle is driven by gear- 
ing instead of belting, thus making the tool more 
compact and preventing the slipping of belts, so 
liable to occur in exposed positions. 

A concrete mixer, mortar mill, and some speci- 
mens of wood-framed portable cranes for contractors’ 
work, lifting up to 30 ewt. ona radius of 30 ft., 
are shown by Messrs. Butter Bros., of Hope-street, 
Glasgow, and are driven by one of their 4-horse 
power portable engines and boilers combined, 
mounted on a carriage with water tank. There is 
no attempt at external finish in these machines, 
but they appear to be of sound construction and 
well suited for the rough wear they are sure to 
meet with in the contractor’s yard. 

Messrs. Richard Hornsby and Son, Limited, of 
Grantham, exhibit an 8-horse power single cylinder 
portable engine, driving a large bench capable of 
taking a 42-in. saw, and provided also with boring 
attachment. 

Some excellent wood-working machinery made by 
Messrs. Richards and Atkinson, of Manchester, is 
shown on Messrs. Hopkinson and Prince’s stand. 
The wrought-iron wheels, covered with india rubber 
vulcanised on the surface, make a very neat job for 
band saw wheels, and at the same time give an 
elastic bed with great grip. A long standard lathe 
for pattern shops, fitted with every requisite, also 
deserves mention. Some of this wood-working 
machinery is at times being run by means of one 
of the small size Wordsworth gas engines, a de- 
scription of which we will reserve for a future 
date. Quite a collection of good substantial wood- 
working machinery is shown in operation by Messrs. 
W. A. Smith and Co., of Lots-road, Chelsea, the 
plant being driven by a 12 horse-power Otto gas 
engine. This is the most complete set of wood- 
working tools in the show, illustrating the cutting 
up of timber by deal frames, circular and band 
saws, planing and thicknessing, moulding, mortis- 
ing, saw sharpening, &c. We believe that this kind 
of exhibition, even if not containing any novelties, 
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is very useful and interesting as well to the buyer | 
of machinery as also to the general public. | of the lever being connected by a line to the balance 

Messrs. F. W. Reynolds and Co. have alsoa very | weight. The lever has two lugs which embrace the 
good show of wood-working machinery in operation, | guide, and when pulled up effectually hold the cage 
and they have on their stand a number of other | in position. These safety grooves are very simple, 
tools useful in the contractor's workshop and yard, | and in all cases where a single chain is used con- 
necting the balance weight to the cage, are easily 
applicable. From the brief notices we have given 
of the principal exhibits at the Agricultural Hall, 
it will be seen that a variety of interesting objects 
are collected there. These shows deserve the 
support of manufacturers, some of whom avail 
themselves of the opportunity to a very large 
extent ; Messrs. Wells and Co., of Shoreditch, for 
instance, occupy with their domestic and artistic 
objects nearly one whole side of the Hall. 


drilling machines, self-feeding and readily adjust- | 
able to a variety of positions. This is a handy little 
tool, and if not too delicate, will no doubt command 
a ready sale. Good substantial designs and sound | 
workmanship in wood-working machines will be 
found in all tools exhibited on the stand of Messrs. 
Richards and Co., of Manchester. Some improve- 


a view to obviate the frequent breaking of the saw, 
which object is gained partly by better guides and | = Be SS 
partly by balancing the top pulley and preventing | SPT ITIP TON a . 
overrunning of the ro. ches ‘the wt takes al INSTITU ION OF MECHAN ICAL 
heavy cut. There is a scraping machine for pro- | ENGINEERS. 
ducing a smooth surface on hard wood which| _ THE general meeting of the Institution of Mecha- 
deserves attention, as well as the combination ma- | nical Engineers was held on Wednesday and Thurs- 
chine which performs the greatest number of various | day last, in Great George-street, Westminster, under 
operations on wood which it seems possible to pro- | the presidency of Mr. Percy G. B. Westmacott. 
vide for in so limited a space. | The first commuhication was ‘‘ On the Strength of 
There are several specimens of a new motor, the | Shafting when Exposed both to Torsion and End 
“ Buckett caloric engine,” exhibited by the Caloric | Thrust,” by Professor A. G. Greenhill, of Woolwich. 


| Engine Company, of Budge-row, E.C. ; but since | In this paper, which we shall publish next week, 


we intend in an early issue to fully illustrate and | the author gave a formula, which he had arrived at 


| describe this engine, we will not say anything about | by mathematical investigation, for use in designing 





it now. Messrs. Brunton and Trier, of Great 
George-street, Westminster, have on their stand 
one of those handy little grindstone dressing tools 


dressing machine, which has been illustrated in 
our paper. They also have some specimens of 
Shautfer’s new lubricator and lubricating material. 


The latter is a stiff semi-transparent grease, not | 


unlike vasiline in appearance, and is placed in little 


brass cups provided on their inside with a fine | 
thread extending the full length; into this cup} 
a flat disc, to which is fixed the small outlet pipe, | 


is screwed. A turn on the top at suitable intervals 


forces out suflicient lubricant to keep the bearing | 


cool ; these lubricators are specially adapted for 
loose pulleys, where great annoyance is frequently 
caused by the oil being thrown all over the place. 
The Shauffer lubricator is effectual, clean, and 
econoinical, 

Some very interesting specimens of cast glass 
used as a constructive material, are shown by the 
Chedgey Glass Works, of Great Guildford-street, 
S.E. By some special process glass can be accu- 


rately turned and surfaced at areasonable cost, and | 
it is thus applicable for pump cylinders, plungers, | 
Pump cylinders, up to} 
6 in. bore, are shown at the Hall, placed in gun- | 


ball valves, rollers, &e. 


metal casings, and having plungers of glass, metal, 
or wood, with glass ball valves, according to the 
purpose for which they are to be used. For acids, 
vinegar, bleaching, and dyeing works, chemical 
factories, and probably distilleries, these pumps 
seem admirably adapted, and have been in use for 
some years past ; they have the great advantage of 
being affected by no fluids, perfectly clean, and 
always transparent, so that not only stoppages 
in the action of the pump can be easily detected, 
but the condition of the material passing through 
them can any time be examined. They can be 
made of any strength, the fracturing strain of the 
glass used is over three tons per square inch, and 
being mild there is no fear of it breaking from 
change of temperature. Rollers are being made for 
calendering woods and paper, their surface is 
very beautiful, and they are not affected by damp 
or acid like metal rollers. Glass ball valves may 
be useful in a variety of places. The glass works 
are also making glass lined iron pipes for the con- 
veyance of acids, &e. 

There are two safety gears for hoists shown at 
the Hall, in both of which the balance weight is, 
in case of the chain breaking, made to actuate the 
safety gear; one of these, shown by Mr. M. T. 
Medway, engineer, Deptford, consists of wood 
wedges sliding just below the cage on the guides, 
being slung by light ropes to the balance weight. 
In the event of the chain breaking the balance 
weight pulls these wedges up, while, at the same 
time, the cage descends and the weight is tightly 
pressed between cage and guide ; for wooden guides 
a pin in the wedge buries itself in the guide to 
give additional hold. Another, shown by Mr. 
Hannah, of Southwark Bridge-road, who exhibits a 
nice collection of his well-known pendulum pumps, 
consists of a short lever pivotted on the side of the 


| shafting intended to transmit at once a thrust and 
}a twisting moment, as in the screw-shaft of a 


|steamer. By way of example he illustrated its ap- 


when possible. The motors | constructed on the same principle as their stone- | plication to two screw-shafts, at present at work in 


well-known vessels, viz., the Servia and the Dorset, 
and showed that in the former case the shaft was 
of sufficient diameter to withstand the two strains 
of torsion and end thrust, although not of gravity, if 
it had an unsupported length of 371 ft. between 
the thrust block and the stern-post, and in the 
latter case of 278 ft. The practical suggestion to be 
deduced was that the present bearings, between the 
'thrust block and the stern-post, might be sup- 
| pressed to allow greater elastic yielding in the 
shaft under the action of strains in the hull, and 
| that some means should be found, other than rigid 
| plummer-blocks, of supporting the weight of the 
shaft and the strains due to the rolling motion of 
the ship. In the latter part of the paper he in- 
vestigated the comparative stiffness of solid and 
hollow shafts. 

At the conclusion Professor Greenhill explained 
that the formula was the result of theoretical inves- 
tigation only, and was of easy application. It dif- 
fered from those already in use in that it did not 
require the employmeat of a factor of safety, 
and shafts might be made up to the extreme 
limit of its indication. How far it would be desir- 
able to act upon results obtained by this rule must 
be decided by practical experience, because, of 
course, it took no note of the bending strains due to 
the weight of the shaft and the rolling of the ship. 
The estimate of Mr. Clark, of Smethwick, that 
only 42 per cent. of the power of the engine was 
utilised in the propulsion of a vessel, appeared at first 
sight to convey the idea that there was an excessive 
waste, but a simple investigation showed that at 
least 50 percent. of the power must be thrown 
away in acquiring the necessary reaction for the 
driving of the ship. He had added the remarks 
upon hollow shafting by request, and his researches 
showed that the effect of a crack in a hollow shaft 
was slightly more serious than in a solidone. His 
|chief object in bringing the subject before the 

Institution, he added, had been to elicit the opinions 
of practical men. 

In opening the discussion, Mr. Rennie said that 
although it was interesting to learn that the screw- 
| Shaft of the Servia would bear the torsional and 
end thrust strains to which it was subjected, even 
|if it ran for a length of 371 ft. without a bearing, 
| yet it must be remembered that the bearings placed 
| between the thrust block and the stern tube were 
|} intended chiefly to take the weight of the shaft. 
They were made circular for convenience, and had 
only very light caps, designed chiefly to keep out 
ithe dirt. It often happens also that the end thrust 
| is taken close to the stern. 

Professor Unwin pointed out that in calculating 
the stresses upon screw-shafts the process was 
entirely theoretical. Experiments made upon small 
pieces of metal could not be relied upon as experi- 
|mental bases, and consequently the only possible 
| method of investigation was the mathematical one. 
| Professor Greenhill’s formula differed from the 
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existing one, in that it sought to detine the com- 
bined etfect of torsion and thrust. In ordinary 
shafting many bearings were necessary to prevent 
bending, but in large shafts this was not the case, 
and consequently there was not the same need of 
humerous supports, while on the other hand the 
twisting of the ship was a great reason why their 
number should be reduced as much as possible. 
In conclusion he suggested that it might be practi- 
cable to support a screw-shaft upon V-shaped blocks, 
opening at the angle of 120 deg. 

Mr. Reynolds was of opinion that the strains 
which formed the subject of investigation in the 
paper were so slight, as compared with those due to 
the twisting of the vessel, as to be of little import- 
ance, and in evidence of this he sketched various 
examples of breakages in the coupling bolts of 
screw-shafts, showing that the failure was due to 
stresses tending to bend the shaft out of a straight 
line, and not te mere twisting moments. It was 
not correct, he said, to assume that because only 42 
per cent. of the power was utilised in propelling 
the ship, that that represented the pressure on the 
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thrust block, as much of the remaining loss was due 
to the suck of the propeller on the vessel’s stern, 
and that at least 30 per cent. might be accounted 
for in this way. With regard to hollow shafts, he 
stated that their history was a tale of disaster, and 
that, however much they might be recommended on 
scientitic grounds, their practical application was 
characterised by failure. With solid shafts a flaw 
could be detected at its commencement, and if 
carefully watched, the damaged piece might be run 
with perfect safety for thousands of miles, and 
finally withdrawn without accident, for there was a 
core of unstressed material in the centre that came 
to the aid of the outer portion. But a hollow shaft 
gave no warning, and the first intimation of weak- 
ness and its final collapse were simultaneous. He 
had made experimental shafts of both kinds, in 
one case of the same diameter, and in another 
case of the same cross section, and had tested them 
by dropping a tup, weighing one ton, upon them 
‘from various heights between 20 ft. and 39 ft. 
| Nineteen blows broke the hollow shaft, but the 
| solid one could not be fractured without greater ex- 
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penditure of time and trouble than he could bestow. 
Mr. Paget pointed out that Mr. Reynolds’ experi- 
ments did not touch upon the question of solid and 
hollow cylinders considered as screw shafts. The 
only stress that never was brought to bear on such 
shafts was that of impact. 

Professor Kennedy differed from Mr. Reynolds 
in his view of what was scientific and what was 
not. Failure, he considered, was the evidence of 
want of scientitie knowledge, while success was the 
seal and sign of its proper application. With regard 
to Professor Greenhill’s formula, it might be divided 
into two portions, first, that derived from Euler's 
investigation of the laws governing the strains in 
columns, and, second, that which related to the 
effect of torsion. This latter was only ;,g5th of 
the former, and might therefore be neglected, and 
consequently all that remained was the calculation of 
astrut. Thus we learn that a shaft 224 in. in diameter 
by 371 ft. long would carry a load on the end of it of 
81 tons, a piece of information that was not new. 
Besides the formula of Euler assumes a certain pro- 
portion between the length and the diameter of the 
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strut, so that the only strain is one of buckling 
and that commences at once, that 1s, that it has 
elastic bending under endlong stress, therefore the 
shaft must be stiffened, and it comes that the 
formula is inapplicable. Anothor point to be 
noticed was that the formula includes no factor 
dependent upon the strength of the material, for 
the modulus of elasticity is the same for steel and 
iron, and therefore shafts made according to this 
method of calculation would be of the same size, 
whether made of steel or iron. On the question of 
hollow versus solid shafting, he inclined to Mr. 
Reynolds’ view, that there was an action between 
the strained and unstrained portions that could not 
be determined by mathematics, but yet was of great 
practical value. In experiments with rivets, beams, 
and shafts, he had found that the calculated stress 
upon some portion of the metal was often far in excess 
of what the metal would stand, and he attributed 
this divergence to the co-operation of the inside 
material. 

Mr. Field rose in order that Mr. Reynolds’ 
assertion, that the history of hollow shafts was a 
tale of disaster, might not pass unchallenged in that 
Institution. He had known them to run well for 
years, and their failure could generally be traced 
to want of lubrication, or to the sagging and hogging 
of the ship. 

Professor Unwin pointed out that although 
Euler’s formula did not contain any coefticient of 
strength of material, as Professor Kennedy had re- 
marked, yet there was assumed a definite relation 
of length to diameter, and this relation differs for 
iron and steel. Besides, when the stress is below 
three tons per square inch iron is as goud as steel. 

In reply Professor Greenhill expressed his pleasure 
upon finding the opinion of the practical engineers 
around him was so far inaccordance with his own. 
For many of the speakers, and particularly Mr. 
Reynolds, had attributed the failure of shafts to 
strains caused by the flexibility of the vessels, and 
therefore, he argued, his demonstration of the 
power of existing shafts’ to withstand, without in- 
termediate supports, two of the forces to which 
they were subject, was a step towards the diminu- 
tion of this evil. Euler’s formula could not be 
applied to the case until the whole calculation had 
been made to see how far it satisfied the conditions. 
He regarded the use of hollow shafts as an attempt 
to avoid the difficulty due to increased size and 
weight by a better disposition of material. 


Mopern Systems oF Cuttinc Merats. 


The second paper on the list, entitled ‘‘On 
some Modern Systems of Cutting Metals,” was by 
Mr. Smith, of the firm of Smith and Coventry, of 
Salford, and this we hope to publish next week. In 
the mean time we may briefly state that it treated 
of some of the processes of cutting metals, which 
the writer had adopted since the presentation to 
the Institution in 1866 of his former paper, dealing 
with the same subject. The success of the round 
tool holders there described, has led to the further 
adoption of mechanical means of making and main- 
taining tools used in various machines for cutting 
and finishing metals. The round tools would not 
compass the whole range of work of an engineer's 
shop, and hence a second holder was devised 
adapted to receive a tool made from bar steel of a 
narrow V/ section with the point removed. When 
these two forms of cutting instruments are em- 
ployed, in conjunction with twist drills and milling 
tools, the system requires for its completion a set 
of grinding apparatus, so that every cutting edge 
may be formed exactly to the proper angle. These 
are (1) agrindstone with slide rest ; (2) a tw'st drill 
grinder ; (3) a cutter grinder. Examples of the 
latter two apparatus were illustrated by diagrams, 
and shown upon the table, and details of the 
amount of work that they were capable of accom- 
plishing were given. Special stress was laid upon the 
necessity of accuracy in the grinding of twist drills, 
and a lung list of the results of experimental trials 
made to show the speed at which they could work, 
if properly prepared, was added. The writer dwelt 
at some length upon milling, which he considers 
the most important system used in cutting metals. 
Its success depends entirely upon an easy method 
of sharpening the cutter, and hence Messrs. Smith 
and Coventry have introduced a special machine for 
this object, which will grind almost any form of 
milling tool, and always brings the edges to one 
determined angle, while at the same time it insures 
them all being of equal radius. At the conclusion 
of the paper the writer explained the significance 





of a large number of samples of work that lay on 
the table. Many of these were in duplicate, one 
of the pair having been produced by planing, 
shaping, or slotting, as the case might be, and the 
other by milling. Each bore a_ ticket stating 
the time occupied in its preparation ; when the 
object was simple the times were in favour of the 
milling system in the proportion of about 11 to 7, 
and when they were such that the work required 
resetting the proportion rose to 44 to 18. This 
increase of speed was attributed to the fact that a 
milling cutter has its teeth exposed to the cooling 
action of the air during nine-tenths of the time, and 
consequently there is no danger of the temper 
being lost through heating. 

Mr. Wicksteed called attention to the fact that 
the difficulty in forcing drills forward arose from 
the small circular velocity at the point, and, there- 
fore, seeing that twist drills suffer from this disability 
equally with all others, he doubted if the extreme 
accuracy of the cutting angle resulting from Mr. 
Smith’s grinding apparatus, were not a useless refine- 
ment. If some way could be found of improving 
the conditions at the point of the drill, he said, the 
speed of the feed could be vastly increased, even 
without any improvement of the ordinary edges. 
He regarded the tool-holder described by Mr. 
Smith as of great value in all cases where the tool 
must be overhung, and one remarkably good 
feature in it was that when it springs, as of course 
it must, the point of the tool recedes from the 
work instead of digging into it. At the same time, 
when it was possible to keep the heel of the tool on 
the edge of the rest, and that edge within the base 
of the standard, he considered that course pre- 
ferable. 

At this point the meeting adjourned, and the 
remainder of the discussion was deferred until 
the next morning. 

Mr. Head resumed the discussion on Thursday 
morning by asking what kind of steel Mr. Smith 
recommended for use in his holders. He took the 
same view of the value of milling tools as Mr. 
Smith, and believed that they were destined to su- 
persede the ordinary machine tools for many pur- 
poses. 

Mr. Fielding exhibited two cast-iron tools with 
chilled points, which he said were capable of ac- 
complishing 50 to 100 per cent. more work than 
steel tools. He was surprised that they were not 
more used, as for broad finishing work their 
cheapness and rigidity gave them very great ad- 
vantages. 

Mr. Robinson called attention to the fact that 
one at least of Mr. Smith’s tools must be formed 
by forging instead of grinding, and that the tool- 
holders could not be as stiff as solid steel bars. The 
introduction of Mr. Smith’s system meant, he said, 
a good deal of reorganisation in a shop, and it was 
necessary not only to have money to buy this appa- 
ratus, but also intelligent men to work it. 

Mr. Hulse said that a good many attempts had 
been made at Whitworth’s and elsewhere to insist 
upon the exclusive use of tool holders, but it could 
not be done. It was becoming more and more the 
custom to shape material by machine tools rather 
than by forging, and hence enormous cutting power 
is required. He produced samples of heavy steel 
turnings, which, he insisted, could only be pro- 
duced by solid steel tools 25 in. square. As for 
milling machines he did not think they could vie in 
accuracy and adaptability with existing tools. 

Mr. Kitson showed several samples of work pro- 
duced by the milling process, and exhibited cutters 
employed for the purpose. He said that crossheads 


and the like could be milled to shape more cheaply | 


than forged, and the results were sufticiently accurate 
for practical purposes. Fluted cutters were em- 
ployed for the roughing operations, and solid cutters 
for the finishing. The French engineers had 
decided by experiment that when the pitch of a 
scroll cutter equals six times the diameter the best 
result is obtained. 

The chairman, Mr. Percy G. B. Westmacott, con- 
firmed all that Mr. Smith had said about the ad- 
vantages of milling cutters, and pointed out that 
their endurance depended upon their being held 
perfectly rigid, in which case they would produce 
as accurate work as the planing machine and would 
go a long time without grinding. He had not been 
able to carry out the use of tool holders to the ex- 
clusion of bar tools, and he was of opinion that 
heavy work must always be done with a large tool 
supported at the point. Mushett’s steel could be 
employed with good effect, when it was properly 


treated. No water must be used with it ; indeed it 
did not work satisfactorily until it was fairly hot, and 
for fine cuts needed to be previously heated. He 
did not advocate the exclusive use of twist drills, as 
better work could often be done with the ordinary 
type. 

In reply, Mr. Smith showed a twist drill in 
which the flat portion at the point had been fluted 
to a cutting edge, so that it might lead more 
readily. He admitted that overhanging tools were 
an objection, but pointed out that solid tools very 
often overhang. He had tried many varieties of 
steel, and used a particular kind for each type of 
tool, Chilled cast-iron tools were not unknown to 
him, but he found that the edge crumbled away, 
and they were difficult to grind. In answer to 
allegations of want of accuracy in milled work, he 
pointed out that in America the system was in 
universal use. 

On IMPROVEMENTS IN THE MANUFACTURE OF COKE, 

Mr. Jameson's paper described his method of 
recovering oil and ammonia in the process of coke 
burning by drawing away the gases, as quickly as 
they were produced, through a flue opening into 
the floor of the coke oven. A general account of 
the process will be found at page 552 of our last 
volume, and we shall publish the paper with the 
discussion in an early issue. Great divergences of 
opinion were expressed; Mr. Cochrane thought 
that the quantities and value of the products were 
exaggerated ; Mr. Samuelson preferred the Simon- 
Carves process (page 185 ante); Mr. Nichols, on 
the other hand, gave figures from actual experiment 
in support of Mr. Jameson’s conclusions ; while 
Mr. Cowper took much the same view as Mr. 
Cochrane. 

NOTES. 
THE WATERLOO AND CHARING Cross ELEcTRIC 
Raitway. 

Tuts underground electric railway, whose con- 
struction was authorised by Act of Parliament last 
session, will commence near the north end of 
Northumberland Avenue, opposite the Grand Hotel, 
and pass under that Avenue and the Victoria Em- 
bankment to a tunnel under the Thames, thence hy 
College-street and Vine-street to Waterloo Station, 
where it will form a connexion with the platforms of 
the London and South-Western Railway. A separate 
approach to the Waterloo terminus of the line 
will, however, be built at York-road. The line will 
be double, and worked by a stationary engine at 
Waterloo. The cars will run singly, and start as 
soon as filled, like omnibus cars. The journey will 
occupy about 3} minutes. A contract for the supply 
of the electrical plant has been entered into with 
Messrs. Siemens Brothers, and a tender for the 
construction of the permanent way in eighteen 
months’ time has also been accepted. Part of the 
work—about 60 ft. of arching under the Embank- 
ment—has already been built. 

THE ENGINEERING AND METAL TRADES 
EXHIBITION. 

Although three months will pass before this Ex- 
hibition will be held, the preparations for it are 
very advanced, and the principal difticulty of the pro- 
moter, Mr. Samson Barnett, will probably be that 
of finding sufficient space for exhibitors, within the 
narrow limits of the Agricultural Hall. Already over 
200 applications for space have been accepted, and 
as the time approaches when the last applications can 
be entertained, there is no doubt that the number 
will be so largely increased as to cause a serious 
embarrassment. At present the space has been let 
‘almost exclusively to manufacturers in the United 
| Kingdom, but it is expected that a fair number of 
| Continental industries will be represented. The 
| Railway Exhibition to be held in Chicago this 
summer will no doubt affect entries from the 
United States, and this is to be regretted, as 
the opportunity will be a very excellent one for the 
display of American tools. It is fortunate that the 
Engineering and Metal Trades Exhibition will 
remain open for two weeks, as this will give time, 
not only to visitors, but also to principals and their 
agents, to transact business. The holding of sec- 
tional exhibitions is a practice rapidly growing in 
favour, and Mr. Barnett has certainly contributed 
more than any other individual to their repute and 
success. Amongst other details of management we 
notice that Mr. Barnett publishes from time to time 
the names and addresses of exhibitors, and while 
the lists grow more voluminous, each contains 
‘also a greater number of first-class firms who intend 
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contributing to the Exhibition. This publication 
serves several good ends; it advises the public as 
to what class of machinery they may expect to see, 
it informs purchasers what makes will be collected 
at the Hall, and it is a substantial compliment to 
the exhibitors themselves. 


THE NEW CASTLE PACKET LINER, 
‘“HAWARDEN CASTLE.” 
Tus magnificent ship, the first of two steamers 
recently built for Messrs. Donald Currie and Co.’s 


“Castle” Line of South African mail and passenger | 
packets by Messrs. John Elder and Co., Glasgow, has 


just been handed over to her owners. She was 
launched, it may be remembered, on January 11th. 
The builders’ and official trials took place last week, and 
on Saturday evening she left the Clyde for the Thames, 
to be docked, and to take up her place for her first 
voyage to the Cape, on which she will set out on 
Tuesday, the 24th of the present month. 

The Hawarden Castle, which is the largest vessel 
yet added to the ‘‘ Castle” Line, has the following 
dimensions : Length on water-line, 380 ft.; length 
over all, 393 ft. Gin. ; breadth, 48 ft. ; depth, 33 ft. ; 
with a gross tonnage of about 4300 tons. Both vessels 
(the other being the Norham Castle) are of the three- 
deck type, with very large top-gallant forecastle for 
the crew, petty officers, and conveniences. A large 
bridge, 100 ft. long, is fitted amidships, enclosing the 
engine and boiler hatches, and containing accommoda- 
tion for the ship’s officers, the galleys, sculleries, bakery, 
workshops, store-rooms, &c. There are also two deck- 
houses fitted aft, by which the saloon entrance, 
smoking saloon, ladies’ boudoir, captain’s room, saloon 
well, &c., are enclosed. Rising through the forecastle 
deck there are two light towers, entrance to which is 
obtained from under the forecastle. Forward of the 
foremast there is a lookout bridge extending over the 
whole breadth of the vessel ; and a little further aft 
there is a hurricane bridge over the chart-house and 
wheel-house on the bridge deck.  Brig-rigged, and 
having masts and yards of steel, the vessel is divided 
into nine principal water-tight compartments, the 
divisions being carried to the upper deck, and four of 
them being fitted with water-tight and fireproof doors, 
giving access from one part of the ship to another—an 
arrangement which is designed to obviate the danger 
of fire spreading in the event of it breaking out in any 
division of the ship, as also to insure greater safety by 
the isolation of any one compartment in case ¢f danger | 
to the hull, or for sanitary purposes, or in case of a | 
compartment being flooded. Several of the compart- 
ments are also subdivided by partial water-tight bulk- 


| 
| 
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of trim on the passage. The special care taken in 
providing for the safety of the ship and the lives on 
board entitle the Hawarden Castle (as also her sister | 
ship) to rank as a transport of the highest class, and | 
she has been entered on the Admiralty list as being 
specially constructed, as were most of the former 
vessels of the same fleet, to the requirements of the 
‘*service” for vessels for war purposes, the three decks 
being of iron covered with teak, and suitable in all 
respects for carrying guns of large calibre. She has 
also been built under special survey to the require- 
ments for Lloyd’s highest class, both for hull and 
machinery, with considerable additions over the rules. 

The internal arrangements, so far as passenger 
accommodation is concerned, are most extensive and 
complete. There is accommodation for about 190 first- 
class and 160 second-class passengers. The accommo- 
dation provided for the first-class passengers is situated 
aft of the engine-room on the main deck, admittance 
being obtained from the upper deck through a large | 
deck-house, which is finished in a very high style of | 
decorative art. Placed in the midship portion of the 
vessel, just abaft the engine-room, is the grand saloon, 
about 44 ft. square ; it is finished in a classic style 
of architecture specially designed by Mr. J. M. 
MacLaren, architect, London, the principal woods 
used in the decorations being walnut and oak. By 
way of giving ample light and ventilation to the 
saloon, there is formed over the centre of the apart- 
ment a spacious well, which is closed in above on the 
hurricane deck by means of a large skylight. The 
total height of this well from the saloon floor is fully 
17 ft. There are likewise numerous side-lights to add 
to the cheerfulness of the saloon by day. The state- 
rooms for the first-class passengers are unusually com- 
modious and well finished. A number of them are 
fitted for only two passengers each, so that a good deal 
of privacy is secured. ‘The corridors are also very 
spacious, and they are provided with abundance of 
light and ventilation by large trunkways extending 
to the bridge and hurricane decks, thus rendering it 
possible to keep the skylights open in even the worst 
of weather. A great amount of taste has been dis- 
played in finishing and decorating the smoking saloon, 
the ladies’ boudoir, and the captain’s state-room, all 
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}made, the first of which was done against the tide 








of which are fitted in the after deck-house. Admittance 
to the ladies’ boudoir is obtained by means of a private 
staircase from the cabins below. All the entrances 
and corridors, the grand saloon, smoking saloon, ladies’ 
boudoir, captain’s cabin, chart-room, engine-room, &c., 
are fitted with Swan’s inaandescent electric lamps, 
which are worked from a Siemens dynamo machine. 
By night these will greatly add to the beautiful de- 
corations throughout. Over the after deck-house, and 
extending right to the taffrail and over the full breadth 
of the vessel, there is fitted a hurricane deck, which 
forms an extensive promenade for the sole use of the 
first-class passengers. 

The second-class saloon and state-rooms are situated 
forward of the machinery space, and all are fitted up 
in a most complete and substantial manner for the 
| accommodation of this class of passengers. Still fur- 
| ther forward there are placed the Government second- 
| class saloon and state-rooms—a somewhat new institu- 

tion in the way of carrying passengers by the ‘‘ Castle” 

| Packets Line. 
The vessel carries ten boats, no fewer than eight of 
| which are fitted as lifeboats of very large dimensions. 
Messrs. Muir and Caldwell’s steam steering gear, of 
| the best and strongest type, is erected on the bridge 
| deck, together with hand-gear which can be used in 
the event of the steam gear becoming disabled. Then, 
| again, as an additional safeguard, there is a powerful 
| screw-steering apparatus, with double wheels, placed 
|aft. Five large steam winches, also by Messrs. Muir 
| and Caldwell, are fitted near the hatches for the prompt 
loading and unloading of cargo. 
forecastle is placed a powerful steam windlass, also 
by Messsrs. Muir and Caldwell, with the capstan on 





the forecastle deck, for working the anchors and | 


manceuvring the vessel when in port. 

The engines of the Hawarden Castle are of the 
compound inverted direct-acting type. The diameter 
of the high-pressure cylinder is 50 in., and that of the 
low-pressure cylinder is 90 in., the length of piston 
stroke being 60in. The engines are fitted both with 
steam and hydraulic starting gear, made by Messrs. 
Brown Brothers, Edinburgh. Constructed of Messrs. 
Vickers and Co.’s steel, the crankshaft is of the built 
type, and the propeller shaft is formed of Whitworth’s 
fluid compressed steel and is hollow, the propeller 
itself being of manganese bronze. Steam is supplied 
by three cylindrical double ended multitubular steel 
boilers designed for a working pressure of 90 lb. per 
square inch, the pressure employed at last Saturday’s 
trials being S01b. They have collectively eighteen fur- 
naces, which are fitted with Fox’s patent corrugated 
flues. The pumping power on board this vessel is ex- 
ceedingly great. There are two of Messrs. J. and H. 
Gwynne’s centrifugal pumps with 15 in. pipes, and 
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large donkey boiler is fitted on deck, and the arrange- 
ments are such that in the case of the fires of the main 
boilers becoming extinguished, the pumps can still be | 
kept going by,means of the deck boiler. The propeller | 
is 19 ft. in diameter with a pitch varying from | 
23 ft. 6 in. to 25 ft. 6 in. 

On the ‘‘measured mile” last Saturday a number | 
of progressive speed trials were first made by the| 
Hawarden Castle, at the request of Mr. John List, the 
superintending engineer to the ‘‘ Castle” Packets Line, 
all of which were deemed highly satisfactory ; and in 
the course of the afternoon two fast speed runs were 





in 4 ininutes 10 seconds, or at the rate of 14.4 knots 
per hour, and the second in 4 minutes, or at trate he 
of 15 knots per hour—the mean speed being thus 14.7 
knots, or 16} miles per hour, which was considerably 
over the stipulated speed. When the vessel was 
running two full-power speed trials on the measured 
mile at Skelmorlie last Saturday, the engines gave 
out 3998 and 4003 indicated horse-power on the firstand 
second runs, respectively. 

This vessel is not only larger, broader, and more 
powerful, but her equipment and arrangements for 
safety are far more comprehensive than those of any of 
the fleet hitherto running on the Cape route under the 
‘‘Castle” flag ; furthermore, she is fit for a longer 
voyage and even for a more exacting trade than that 
for which she is intended. Since the ‘‘ Castle” line 
was started in 1872, the development of the trade of 
Cape Colony has proceeded in a most surprising 
manner. In that year the ships carrying the mails 
to and from the colony measured 1400, 1500, 1750, 
or 1800 tons, while the Hawarden Castle is a vessel 
of about 4300 tons. The average of the steamers 
carrying the mails at that time was 1700 or 1650 tons, 
while to-day the average is largely over 3000 tons. 
The two companies now carrying the mails had be- 
tween them, when the ‘‘ Castle” line was commenced, 
somewhere about 17,000 tons of shipping, whereas they 
have now a total of about 100,000 tons. Ten years ago 
the average length of the passage was about 32 days, 
but now, thanks to the skill of the Clyde ship- 
builders and engineers, it has been reduced to about 
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Lae sethrerange. 2 lend sisi penny mapheerred nel been. pipet ea of large capacity, in addition to | red signal appears, indicating the number of the gallery 
ballast tanks, and provision is made for several hun-| the engine pumps, having a total capacity of dis- | : 


dred tons of water ballast in order to secure regularity | charging overboard 45 tons of water per minute. A | 


NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Strike in the File Trade.—A meeting of file-cutters was 
held in the Co-operative Hall, Trippetlane,on Mon y 
evening, when nearly all the firms in the town were repre- 
sented. The special business was to receive reports from 
delegates who had been commissioned to proceed to 
various industrial centres and ascertain the feeling of the 
organised trades. The reports were considered satisfac- 
tory. he engineers, shipwrights, ironfounders and 
printers have already voted handsome sums towards the 
support of the men on strike, who now number 800. 
Other delegates were appointed to visit other districts. 
A resolution was passed expressing continued determina- 
tion to adhere to full statement price. On Saturday it is 
expected that there will be 500 men on strike, as the 
workmen employed by three large firms will complete 
their notices. 

Mill Dam Mining and Smelting Company.—The annual 
general meeting has been held at the Cutlers” Hall, Shef- 
tield, Mr. J. B. Wostinholm, the chairman, presiding, 
supported by the directors, and a considerable number of 
shareholders. The report and statement of accounts, 
showing a profit on the year’s working of 1044/., were un- 
animously adopted. A considerable portion of the works 
have been stopped by the heavy floods during the winter, 
but it is anticipated that work will shortly be resumed- 

William Jessop and Sons, Limited, Shefiicld. — The 
annuad meeting of the shareholders of this company has 
| been held at the Royal Victoria Station Hotel. The 
chairman, in moving the adoption of the report and 
balance sheet, said the directors had done, under the 
circumstances of the past year, the best they could, and 
he felt sanguine they had another good year before them. 
| He hoped that at the next annual meeting he should be 
| able to anounce another 10 per cent. dividend, though he 
would rather it be 15 per cent. 





New Fire-Damp and Escaped Gas Indicator.—A series 
| of trials have been—by the permission of Mr. C. E. 
| Jones—made at the Chesterfield Gas Works of a new fire- 
| damp and escaped gas indicator, invented by M. Francois 
| Libin, of Gand, and patented in this country by Mr. J. 

Catz. Considerable interest was taken in the trials, 
| which were witnessed by a large number of gentlemen 
connected with mining operations. The indicator con- 
sists of (1) a circular: porous vessel, the opening of which 
is closed by an elastic membrane ; (2) a flexible spring, re- 

posing upon the membrane; and (3)a regulating screw fixed 
| in a little copper plate over the end of the flexible spring. 
| The advantages claimed for the instrument are that it will 
| indicate the presence of fire-damp in any part of the mine, 
| and thus show when the ventilation needs to be changed 
| or quickened in order to carry away the firedamp. It is 

well known that firedamp is lighter than air, and as soon 
| as it has revealed itself the porous vessel absorbs the car- 
buretted hydrogen, of which firedamp is essentially com- 
posed. The volume of air enclosed in the vessel augments, 
swells the membrane, and so produces contact between 
the flexible spring and the regulating screw. An electric 
circuit is thus established and a bell immediately rings, or 





| 


where the firedamp is accumulating. The principal ex- 
periments were made with a mixture prepared by Mr. 
Jones, containing only the small amount of 3 per cent. of 
coal gas to 97 per cent. of atmospheric air, and in five 
seconds the electric circuit was completed, and the ring- 
ing of the bell indicated the presence of the gas. It would 
have been almost impossible to detect so small a propor- 
tion of gas by means ofa safety lamp. The experiments 
appeared to be regarded as exceedingly satisfactory, and 
a vote of thanks was passed to Mr. Jones for the arrange- 
ments he had made to enable them to be carried out. 


Dispute in the Razor Trade.—The men employed in the 
razor making branches are endeavouring to obtain an 
advance of wages equal to about 9 per cent. The present 
rate for their ‘* day’s work” is 3s. 8d., and they wish to 
be paid 4s. Some firms are already paying the latter 
amount for common work and glazed tangs, but they 
think the men are not justified in asking for such an 
advance on all classes ot work, especially at this time 
when manufacturers have to face the increased American 
tariff shortly to burden their goods. The position of both 
masters and men is a peculiar one. So far the majority 
of the men, anxious as they are for the advance, hesitate 
about rushing into a strike; and the masters desirous of 
geting the orders off their books, admit, in some cases, 
that they will be obliged to give the advance rather than 
face a strike. 








THE Finssury ‘TEcHNICAL COLLEGE, TABERNACLE Row. 
—The summer term of the Technical College of the City 
and Guilds of London Institute for the advancement of 
technical education commences on Thursday, the 12th 
inst., when the college opens for the reception of new 
students; work will begin on the 13th. The programme is 
a very comprehensive one, including instruction in nearly 
all the branches of applied art, chemistry, mechanics, 
and physics. The evening courses are specially intended 
for those technically employed during the day, and as 
the fees are merely nominal they are within the reach of 
all working men. While the courses are mainly intended 
for those engaged in technical work, some of them will be 
found of interest to the general public ; this is especially 
the case with the course of lectures for persons engaged 
in the building trades. This course, delivered by Pro- 
fessor H. E. Armstrong, Ph. D., F.R.S., on Tuesday 
evenings, is intended to give information of importance 
not merely to those actually engaged in the building 
trades, but to all householders, &c. It will deal with the 
more important sanitary questions, with the economical 
use of gas as an illuminating and a heating agent, and 
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with other matters of general interest. 
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Nos. 
= 
Dates. 
Ap ris 
1657 
1658 
1659 
1660 
1661 
1662 
1663 


1664 
1665 


1666 
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1669 
at 

1671 

1672 
1673 
1674 
1675 
1676 
1677 
1678 
1679 
1680 


1681 
1682 
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1684 
1685 


1686 
1687 


1688 


1689 
1690 


1695 
1696 


1697 
1698 
1699. 
1700 
1701 


Tits 
1704 
1705 
1706 


1707 
1708 


1709 


1710 8. J. Wallace, Keokuk, 


1711 
1712 


1713 


1714 
1715 


1716 
1717 
1718 
1719 
1720 
1721 
1722 


172 
1724 


NAMES, &c., 
OF APPLICANTS. 


J. Wright, London. 
J. Wright, London. 
Johnson. Recken- 
dorfer. 
J. philey and G. 8. 
ker, Glasgow. 
H. — "Accrington. 


_E. Smith, London. 


Allison. Powell, 


M, H. Harris, London, 
C. *H, Davids, New 
ork, U.S.A, 

A. Manbre, London. 
J. Fowler, Bradford, 
R. G. Fairlie, London. 
M. Haslam, Stockport. 
F. Hall, Sheffield. 

G. T. Tuke, Sheffield. 
J. Beatty, Belfast. 

W. Garroway, Glas- 


gow. : 
Jensen, Kjcer. 

F. A. Krupp, Essen, 
Germany. 

Abel, Lancza. 
Abel. Otto, 

+ —_ ‘and 


bridge, Yor 

H. H. Doty, Pans, 
Boult. Renshaw. 

Boult. Renshare, 

F. J. Clarke, Brace- 
bridge Hall, and J, 
W. Graham and J. 
Kirby, Lincoln, 

Clark. Leeds Manu- 
Jacturing Co. 

E. Lumley, New York, 


EHC. Colley, Lon- 
don 


on. 
A. Mechan, Glasgow. 
8. a Tunbridge 


Allison. La Farge, 


T. Seale, San Francisco. 


F, P. Preston, J. T. 


and E. W, De usett, 


Anerley. 


Telford, Liverpool. 
J. Bailey, Bolton. 
F. x3, 1, Birming- 


J. =a “Loder, Leiden, 
Hi a. 


olland. 

Lloyd Wise, Bouwlier 
and Boulier. 

J. Hinks and F. R, 
Baker, Birmingham. 

E. Bae ag Southend- 


n-Sea 
H Z, Eck and D. J. 
C. B, Callow, 
Senden. 
Shaw. 
Henderson, (ruil 
laume, 


J. a i, Munro, 
. c Olney, Man- 
heste 


chester. 
R. Balderston, Paisley. 
H. Nash, Manchester. 
Allison. Munierand 
La Société A. Bain 
et Heude. 
G, A. Adkins, London. 
Iowa, U.S.A. 
Haddan. Bolette. 
oe Manches- 


J. *F. sa Schwarz, Man- 


cheste: 
E, Earle, “Manchester. 
J. M. Sutton, Man- 
chester. 
Brierley. 
Teschek,. 
W. Walker and A. 


Perl and 


ord. 
Bauer. Lofz. 


G. oy London. 
—- Bauer. 
F. W. Crossley, Man- 


chester. ; 
Glaser, J’rélich. 
Lake. Coiseau, 


, Machine hammers. 
| Locks and lock-gates. 


ABBREVIATED TITLES, &. 





Utilising slags, &c. 
Manufacture of cement, 
Lead and crayon holders. 


Manufacture of steel. 


—~ the rollers A , wna, 
angling, &c,, mac! 
A folding chair. aap te specisi- 
cation). | 
Production of butter and cheese, &c. 
(Complete specification), 
Tassels for umbrellas, &c. 
Machines for impressing devices in 
order, &c. 
Manufacture of sp irits. 
Vessels or receivers for oils, &c, 
Tramways and _Senenes. 
Silk, felt, &c., hats, 
Protective coverings for bottles, &c. 
Attaching handles to cutlery. 
Manufacture of bread &c. 
Sulphuric acid. 


Food for cattle, &c. 
Compound plates, &e., , of iron andsteel. 


Travelling bags. 
Gas motor engines. 
Producing steel bands. 


Marine night signals. 

Utilising the exhanst steam. 

Utilising the exhaust steam. 

Propelling, moving, or 
vehicles, &c. 


os 


Paint or dye. 
Electric lamps. 


Dividing edge trimming, and wind. 
ing, «c., sheets. 

Ventilators. 

Coupling rolling stock. 


Coloured glass windows, &c. 
Wire rope or cable, 
Lavatories. 


Tanning material, &c. 
Manufacture of lime. 


Closing tap, cork, &c., holes of casks. 


Balancing, securing, «c., window | 
sashes 6 of railway carriages. 

Impressing biscuits, &c, 

Box irons, &c. 


Manufacture of alcohol and of alco- | 
holic ee of colouring matters. 
meters. 


aRoof lamps for railway carriages, i 
Receptacles for containing, &c., eggs, | 
&e, 
Actuating electric bells, &c, 


Starting tramcars. 
Hat linings, || 


byrne and controlling electric | 
curren 

Hot- foo apparatus and valves | 
therefor. } 

Lutetoation of vertical bearings. 

Securing scarf, &c,, pins, &c. 

Toy cannon, 


| 
| 
l | 


Racquets, 

Generating and ag gd electi ic || 
and chemical action, &c. 4 

Fleece dividing attachments, 

—_ -proof and non-inflammable | 19 


terial. 
shuffling playing cards. 
Rollers for calico, &c., printing. | 
Drying excreta, urine, &c., and treat- 
ment of the gases given off, | 
Propelling tricycles, &c, | 
Drawing, roving, and spinning fibres, | 
Bandage for females. 
“Fastezing, &c., together sheets of 
paper. 
Packing, &c., butter, &c, 


Rotary steam-e engines 
Gas-motor engine slide apparatus. 








“1763 


Ap: 


| tee Johnson, 
1798 |_N. Hamblin, London. 


5 
1725 *F. Armeieans, Becken- 


am, Kent, 
1726. Lake. Maes & Wirth. 
1727. Lake, Hunt & Pinto. 
Ae, F. Service, London, 


7. Brandon. 


1730 | Spence, Mohlav. 
1731 . H. Williams, Bir- 


mingham. | 
1732 C._N. Baker, Birming- 
1733 Eaten, Reinicke & 


1734 Ph i. "Frost and F. 
Earl, St. Ives. 

1735 | . Falk, London. 

1736 | M. Deprez, Paris. 

1737 | M. Deprez, Paris. 

1738 | P. R.3 a Black-, 


1739 , A, Longsdon. Krupp. 
1740 . H. Portway, Bradford, 
and J. C, Walker, 


Shipley. 
1741. W. Hargreaves and R.; 
Harwood, Bolton. 


Communicating With the drivers of 
cabs, &e, 

Jewellery, &e. 

Manufacture of ice. 

Pointing the joints of brickwork. 


Remetzing aaa defects of the 
mouth, & 

Covering i iron, &c., with lead, &c. 

Rapidly heating water, &e, 


Bing, 


Bicycles, 
Rotary knotters. 
Egg beaters. 


Lamp glass and smoke cap holders. 
Dynamo-electric machines. 
Transforming electric currents. 
Ordnance. 


Pyrometers. 
Applying dabbing brushes in combing 
machines. 


—- and pulleys for rope 


ving. 

742 | Johnson. Diéderichs' neue double piled fabrics. 

743 . Pitt. Rocour, Phosphatic metallic scoria. 

744 » Stasicki. Hof. Rendering _ uninflammable. 

745 | F, H. Varley, London. | Electric lightin; 

746 | A. L. Bricknell, London, Velocipedes, 

747 | 4 L, Bricknell, London! Velocipedes. 

748 | Lake, Shepard. | Feed hoppers of furnaces. 

749 | C. H. Haubold, Chem- | | ‘Filtering in centrifugal machines, 
nitz, Germany. 


a A Lake, Coiseau, Removing sand, &c., from har- 


_ bours, &c. 


2. Samane, Dunbar’ Drying r, &c, 
7 | 8. Sutcliffe, Bacup. | | Middlings purifiers. 

753 | i. Finney. | Electric arc lam 

754 | | Pi - Elmore, London.; Electrodes for Cecteclytio, &c,, pur- 


1755 | J. LA gg J. Davey, | | vehicles for carrying furniture, 
ris 


1756 | - Cauderay. Meters for electricity. 
Ha) Lbam tae, Talnee 

un n al malgamating a tus, 
'W.E. Koch, London. “a nase 
1759 7. Wiesendanger, Lon- 


1760 | J. Henry and H. B. | Feeing the carbons of electric arc 
Bourne, London, 

1761 | J. Weibel, Geneva, 

and Piccard, 

Lausa 

R. H. Reoves and 8. | Flues, chimneys, &c. 


Reeve, London. 
Haddan. Coleman, | Horseshoe blank’ rolls. 
specification). 





ee and regulator arc 


Brapemsting by compression, &c. 


1762 


(Complete 
Clarke, and Rey- 
nolds. 


J. ne Manches- . Pickers, &c. 
er. 

—-* Hall, Malvern Binding sheaves, &c. 
ells. 

J. and W. Goodson, , Gas regulators. 


London. 
Jensen. Schulhof. Weather-proof explosive compounds. 
Barlow. Globotsching = of plants of the genus 
and Muller, 
Johnson. Le page, 
Lake, Hutchinson, 


| J, Buchanan and J. 
Brown, Liverpool. C. 

W, H. Luther, Glasgow Baths for resin zinc, &c. 
C, E. Osborn, London. Glass roofing. 

L, B Miller; London, Electric arc lamps, 

Cigarette machines. 


Henderson. Leblond, 
E. _— London. Incandescent electric lamps. 
Issuing tickets, &c. 


B. J, Maloney, Edin- 
urgh. 
E. Nunan, London. Stretching, &c., trousers. 
Imray. Bisson. Registering distances, &c, 
| B. Fn on Sifting agricultural produce. 
@. Hood and T, Wilton, 
Brandon 


laa Walker, London.) Window-blizd rollers. 
A, C Moffatt and H. | Covering wire, &c., with gutta-percha. 
Wardale, London, 
| R. Pearson, Glasgow. 
Brewer. Arnould & 
| Tamine, 
J. and H, McLaren, 
| L. Wise, Clifton, 
| P. J. Meyer, Berlin, 
Baron de Overbeck, 
Partly Hornung. 
im | <a Fleischer. 
F. Wynne, London. 
 Gous get & 


1764 
1765 
1766 


1767 
1768 


1769 | 
170 
ri 2| 
im 





cut pile fabrics, ~ 
Bottle stoppers, &c 


ns. and — and securing them 


Securing rails of railways. 


Couplings, &c. 
Secondary batteries. 


Wheels for traction engines. 


Albums. 
| Colouring matters. 
Galvanic batteries. 


Gas regulator. 


Removing screw propellers, 
Vincent. 


_ Boat disengaging gear. 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 
I.—Announced Aprit 6. 
No. | 


| 
1883 
235 Jackson. 
787 Evans and 
Mason. 


No. 


1883 
915 , 


1095 


Name. Name. Name 








Marshall. 
Bennis. 


Meincrt and 
Jeserich, 
Tattersall, | 





| 
Application of electricity to vehicles, 


MeDouyall, 
Wastfield. 
Bradford. 
Range. 
Macaulay- 
Cruikshank 
(Kacer and 
Kriz). 
Napier. 


Schnell, Hey- 


wood, and 
Darbyshire. 
Rideal. 
Boult 
(Weeks). 
Von Naw- 
roecki (Ja- 
genbury). 
Bourjeaurd,. 
Gilmer. 
Mace. 
Rodham, 
Douglas. 
Dawes. 
Roebuck. 
Wier. 
Roberts. 
Lake 
(Briggs). 
Boekbinder. 
Allan. 
Holroyde. 
Johnson 
(Ricour). 
Thompson. 
Low. 
Edwards 
(Babillot). 
Edwards 
(Godot). 
Lake (//ar- 
greaves). 
Maudslay, 
Hollings. 
Murdoch. 
Darling. 
Stevens. 
Haddan 
(Northey). 
Gilbert. 
Hall. 
Horrocks. 
Gerner. 
Statter. 
Brownlee. 
Brewer. 
Imray 


(Duquesne). 
Abel 


(Parenty). 
Sidaway. 
Buchholz. 
Hughes 


(Williams). 


Tuckett and 
Tuckett. 
Olney. 
Guilmette. 
Chadburn. 
Simpson. 
Pinhey. 
Lawton. 
Hewitt. 
Boult 
(Dietrich). 
Haddan 


(Forster). 


1278 





surton. 
Darling. 
Hooman, 
Hodgson. 
Mineard and 
Crapper. 
Neil. 
Blackburn & 
Elliott. 
Boult 
(United 
States Box 
Machine 
Co.) 
King 
Lake 
(Gruson). 
Lake 
(Persson). 
Bassano, 
Slater, and 
Hollins, 
Von Naw- 
rocki 
(Remus). 
Lake 
(Kraetzer). 
Greig and 
Achilles, 
Coleman and 
Henson. 
Brindley and 
Worsnop. 
Ashton. 
Longdon and 
Welch, 
Robertson & 
Couste. 
Mewburn 
(Cardon). 
Clayton. , 
Whiston. 
Thompson 
(Wood). 
Churchill. 
Hollingworth 
Brierley 
(Ha land 
Holdsworth) 
Von Naw- 
rocki 
( Volcker). 
Wright. 
Lake 
(MeMellon). 
Farrar. 
Vincent. 
Heinrich. 
Clayforth, 
Harsant. 
Wilkinson. 
Johnson 
(Strong), 
Hodgart 
(Provan). 
Andrews, 
Rogers 
(Gorham). 
Box and 
Waller. 
Galloway and 
Beckwith. 
Johnson. 
Ashbury, 
Sumner, 
Lees, and 
Sanderson, 


1328 
1320 


1330 
1331 
1333 
1334 


1335 


1336 


1337 
1338 





1374 


Mace and 
Tate. 
Dean. 
Haddan 
(Morden). 
Haddan 
(Wicke). 
Pitt 
(Miller). 
Boult 
(Holland), 
Boult 
(Reaser & 


Saunders and 
Allan. 

Reddie 
(National 
Machine 
Co.) 

Newton 
(Klonne). 

Lake 

—— & 
Till). 

Lake 

(Braunfeld) 

Lake (Lelm). 

Comte de 
Sparre. 

Wirth 
(Beins and 
Beins). 

De Poidevin. 

MeDougall. 

Pitt (Mosxbery 
& Pieper). 

Brandon 
(Poilvache 
& Nagel- 
mackers). 

Morgan. 

Lehmann. 

Hague. 

Glaser 
(Arnid). 

Hill and 
Pollitt. 

Harlow. 

Abel (Actien 

Gesellschaft 
fiir Anilin- 

Fabrikation). 

Imray (Pick). 

Siemens. 

Haddan 
(Schiminel). 

Haddan 
(Hirzel). 

Von Naw- 

rocki (Tae- 
achner). 

Diss. 

Down. 

De Ferranti 
and Szeze- 
panowski. 

Rendle and 
Rendle. 

Boult 
(Géoffroy- 
Gomez) 

Dee. 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPJSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Lists of 
Applications for Patents. 





No. Name. 


No. 


Name. 


No. 


Name. 





1883 
1663 9 Smith. 


Name, 


1883 
1663 





1883 
Allison 
: (Powell), 


NOTICES TO PROCEED, 


1,—Time for entering Opposition expires Friday, 
aici 27, 1883, 


Ne. 


Name. No. 


Name. 





Dauncey. 

Dinsmore. 
742. Thompson & 
' Husbands, 
Allison 
| (Burr). 
Ibbetson. 
Whiteheuse 
, & Peacock. 
5803 | Collingwood. 
5812. Rawlings. 
5823 | Carpenter. 
5832 
5838 | Lammers. 
5880 | Paterson. 
5911 | Stenson. 
5935 , Lake 

| (Hammond 


5745 


5793 
5795 


Lake (Stead). 


1882 
5940 


6039 
6185 


1883 
104 


223 
235 
346 
597 


626 
703 | 
898 | 





1883 
Thacker and | 916 
Green. 
Walton. 
Clark (La 
Suciété 
Solignac 
et Cie.) 
Haddan 
(Ethbridye). 
Watkinson 
Jackson. 
Eaton. 
ee 
Platt, and 
F ielding. 
Ridge. 
Carmont. 
Tweedy. 


921 
932 


989 


1019 


1022 


1124 





1009 © 


1093 | 


1101 , 
1119 | 


Arthur 
(Gill). 
Holden. 
Tatham and 
Sellers. 
Leo and 
Marks. 
Warwick. 
Handford 
(Edison). 


_ Handford 


(Edison). 
Newton 

(Cowles), 
Rammell. 
Saunders and 

Comber. 
Burdess. 

















_ Api 13, 1883.) _ 


ENGINEERING. 

































































ee 335. 



















































































No. | Name. No. | Name. | No. | Name II.—Through sttaiaiy ~~ y, a Seventh Year's Stamp 
— | Duty 0, 
ited Cc 1208 Slate 158 B ill 
1154 | Cox. 2 ater. 5 onneville . 
1157 | Dick and f 1304 tedden = forbes) No. | Name. No. | Name. No. = 
Riley. arks). 54 jonneville 
1164 | Sawtell. 1357 | Brandon (Forbes). 1876 : 1876 1876 | 
1169 | Lishman. | (Acheson). | 1616 | Chase. 1277 ees aoe | a. 1389 | kek 
a! 2 Knee | 1279 | Sellars. 1365 | Gibbons. | & the Eaton 
1299 | Hyatt. 1370 | Astley and Cole and 
11.—Time for entering Opposition expires Tuesday, 1303 | Y O’Lawlor | Davies. Burnham 
May 1, , 1883, and Calvo. | 1386 Sharp. | "0. 
_ hae abe i EEE, Aer 1311 | Garton. 1388 | Clough. 1390 | Beaumont & 
| | 1324 | Tindel} Foster. 
No. Name. No. | Name. No. | Name. (Wheeler). 1398 | Clark 
1882 | 1882 | 1889 | |_(Audouin). | 
5767 Barlow (En- | 5840 | Denne. 5951 | Cole. PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
causse and | 5841 | Engel (De | 6020 | Anders and DUTY OF 50/. HAS BEEN PAID AND REGISTERED, 
Canésie), la - fies | | Henck. 
5777 | Lloyd, 5844 | Royle 6027 | Woodward. 4 A 
5780 | Edwards 5853 | Pidgeon 6098 | Hadden No. | Name. No. | Name. No. Name. 
5784 | Ford. 5854 | Keep. 1883 | (Schénner). 1880 | 1880 
*, ‘ Y . | 587 | | * 4 
™ — w bans | ——- on | = 1367 Ayres. 1493 | Esilman and | 1443 | Pearman, 
5787 | Groth (Sahl- | 5907 | Haddan 1043 | Tanner. a | ea 1500 —e is — 
| strom). | (Ber, rer). 1001 | Kershaw and | 337% ico “Bo - 7 
5788 | Groth (Sahl- 5014 | ane itz). 2 | oe. ue King et. ¢ Sabin. | Fi and 
sioo | naizee® | 825 | Johngon |” | 132 | De Vigne. | tir | Wolnougn a] 1s | siemens,” | rest | urton. 
| (Theisen). | 5936 | Lake 1203 | Lake(Howell) | 1404 — 1382 | = = a 
680i | Lake (Smith). (Vaughn). | 1564 | Lake (Dodson ry @ z me — 435 — ane, 
5824 | Wickes and | 5937 Lake (Akin). and Dodson) | 5... | E Doma yo yr secon ol oes — 
a ees McCosh. | 1459 | Wilding 
| strong). 1456 | Lowe and (Potel). 
PATENTS SEALED. 7 | . — eae " _ Deena 
“as | Heaviside. 7 sillman an 5 yon. 
1.—Sealed April 6. 1457 | Prior. | Spencer. | 1470 Lyon. 
1460 —— ) 1495 | Gedge 1534 Smith. 
“la 7 z 7 ed |  (Helme). |  (Rodiger). | 1672 Peto. 
ae) oe EK oe 1485 | Nichols, | 1395 | Engel. 1975 | Turton. 
as | 8 4822 | D; sed | Gl — . 
4793 | Sturge. 822 | Dawson irr) PATENTS IN RESPECT OF WHICH THE SEVENTH 
4704 | Edwards | (Kidder). | (Sehlinck). polenta cen ook Aga 
(Chevallot).} 4826 | Chapelain. 5295 | Mowatt. . . 
4815 | Perkin and | 4905 | Sherwin. 1883 | ; 
Scott. 4931 | De Néeffand]} 434 Young. No. Name. No. Name. No. Name. 
4817 | Dowrie. | Desfossés. | 443 | Donaldson. 
— 1876 1876 1876 | 
1429 | Howard and} 1473 Broadbent & 1482 Richardson. 
11.—Sealed April 10. | _ Boustleld | Broadbent,| 1488 | Stavers . 
1458 | Linde. 1502 | Mosely. 1782 | Hargreaves. 
= 1469 | Sinnatt, Sin-] 1455 Kelway. | 
No Name. No. | Name. No. | Name. pce & Lin, | 
1882 | 1882 | 1882 | ———— 
4572 | Chandler 4878 | Holmes and | 5713 | Cooper. ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
4823 , Smith (Scott). | _ Emmens. 5820 | Capra. THE WEEK ENDING APRIL 7, 1883. 
4333 | Johns. — 4882 | Youngjohns. | 5963 | Sharpe and | Abstracts marked with a * relate to applications not proceeded 
4836 | Touissaint. | 4890 | Davis. veg | pp aliner. with. The number of Views given in the Specification Drawings 
4341 | Teague. 4892 | Joseph. 6071 | Dakers. is stated in each case after the price ; where none are mentioned 
4844 | Dobson. 4898 | Dalby. 6142 | Plunkett. the Specification is not Illustrated. 
4845 | Oliphant andj 4919 | Lund. = Where Inventions are communicated from abroad, the Names, 
| Burr. 4929 Frisbie. Johnson &e., of the Communicators are given in italics. 
4847 | Rettie. 4956 | Hardingham. “: (Bancroft | Copies of Specifications may be obtained at 38, Cursitor-street, 
4851 | Smith. 4980 | McRuer. | _ & Thorne). hancery-lane, E.C., either personally, or by letter, enclosing 
4856 | Von Naw- 4987  Boult (Kuhn 123 | Boult amount of price and postage, and addressed to Mz. H. Reaper 
rocki 4999 Pellegrin. | _ (Sterling). Lack. 
Salomonson 5025 | Plaisted. 221 | Nicoll. 
4863 | Clark (Costes 5301 | Hodgetts 368 | Miles. $731, Colouring Matters: The Badische eand 
4864 | Smith. 5357 | Clark 409 | Nasch. Soda Fabrik Company, Baden. (Caro's Patent). [4d.)— 
4370 | Scott. is _ (Rogers). 415 | Pickering & | The first claim now stands thus : “The conversion of the (red) 
4871 | Bate. 5366 | Graham. | _,Piekering. | basic colouring matters of the ‘ rosaniline group’ (as hereinbefore 
4875 | Guattari. 5367 | Graham. 491 | Sharp. defined) either singly or mixed with one another into the sulpho 
4177 | Hanna and J 5368 | Graham. 493) Kerr and | acids of the ‘rosaniline group’ by submitting the same to the 
| Shillington, ene | maw action of sulphuric acid, and then effecting the separation of the 
503 | Tatham results thus obtained in order to obtain colouring matters of an 
acid nature suitable for dyeing and painting substantially in the 
manner hereinbefore described ;” the words in brackets being now 
FINAL SPECIFICATIONS FILED. added. (Disclaimer and memorandum of alteration. March 2, 
Mar, 31, 1882, Nos. 3746, 4673, 4674, 4691, 4706, all of the year | 158°): 
1882. 
April2, ,, 4670, 4676, 4683, 4686, 4690, 4692, 4701, 4733, am. Rolling or Forming bg og 
StT0, £882, hay: ali of the year — 4712 (2d.)—The rail is placed at an angle to the motion of the rolls, or 
Sow 4604, 4606, 4607, 46 ras “4779 z 968 : 1 tthe | the apparatus may consist of hot saws placed at an angle, and the 
= = 4721, 4742, 4779, 4908, all of the | rain ig passed through between the hot saws in a vertical position. 
~~ 4539, 4714, “4715, 4718, 4722, 4724, 4726, 4727, (Provisional protection iene November 18, 1881). 
4730, 4736, 4746, 4756, 4776, 5168, 5505, 5546, 882. 
all of the year 1882. 2512. Incandescent Electric Lamps: E. W. Becking- 
» Sos 4734, 4735, 4737, 4744, 4745, 4752, 4762, 4769, | sale, London. (2d.)—The filament is enclosed in a transparent 
4814, 5057, all of the year 1882 ea 215 ofthe | env elope which is surrounded by one or more globes, the whole 
year 1883. being exhausted. (Provisional protection not allowed. May 20 
» 6, ” 4753, 4757, 4758, 4759, 4760, 4765, 4768, 4778, | 1882). 
4700, 4833, 4853, 4905, 4977, all of the year) | 9615+ Preservation of Milk : E. Scherff, Wendisch, 
1882. Buchholz, Germany. [4d.)—Relates to a process for the pre- 





PATENTS WHICH HAVE BECOME VOID. 
I, sinensis Non- en of the Third Year's whieed Duty of 501. 














No. | Name. No. | Name. No. | Name, 
- | 1880 | 1880 
1261 | Ann. 1278 | Edwards. 1302 | Mills( McLean 
1262 | Turnbull & | 1284 | Johnson & Coloney). 
| MacDonald. (DuMotay | 1303 | Lake 
1263 | Langensiepen and Rossi). (Meunch), 
| (Lompert’. | 1286 | Johnson 1304 | Lake (Giles). 
1265 Mansell. | (Marz, 1305 | Lake( Winter 
1266 Abel (Mas- | Aklemm, and Co.) 
| chinenbau- «& Keyser). | 1310 | Young. 
| Actien- 1288 | Lake 1311 | Mellor. 
| gesellschaft, (Spencer). | 1312 | Bonwick,. 
| vormals, 1289 | Lake (Very). | 1316 | Mills 
Breitfeld, | 1290 . Mace and (Fraulobd). 
Danck, & | Brewster. | 1317 | McAra, 
Co.) 1291 | Lake (Bra- ]} 1318 | Martin. 
1267 | Parsons connier). 1322 | Newton 
(Parsons). | 1295 | Allen (Poirot). 
1270 | Robinson, (Knudson | 1326 | Ward. 
1272 | Hillman. | _ & Kane). 1328 | Lake (Davis 
Starley, & } 1297 | Birnbaum. and Dowd). 
Singer. 1298 Abel (Hamil-{ 1331 | Barlow 
1273 } Malloch. | ton & Griffith (Miles). 
1276 | Holt and 1300 | Murgatroyd. } 1333 | James. 
Crossley. 1301 | Symington. 














servation of milk and to the apparatus employed therein. (June3, 
1882). 


3195. Vacuum Air Pump: L. R. Bishop and S. 
Girling, London. (2d.}—The lamp bulb or other object to be 
exhausted is connected by a tube placed above the vacuum bulb, 
and provided with a suitable valve actuated by hand or electrical 
or other means in a vessel filled with mercury or other fluid. 
“The mercury in the pump or apparatus to be raised or lowered, 
or attracted in any direction by means of electro-magnetic in- 
fluence or any other suitable means, worked or actuated auto- 
matically, or in any other way in conneaion or otherwise with 
the stop-cocks or valves or any other part.” (Provisional pro- 
tection not allowed. July 6, 1882). 


3215. Seat Shifter for Carriages: W. H. Rob 


Bridgwater. (2d.)—The seat is moved by levers upon an 
along | pacers on aan side. (Provisional protection not allowed. 
July 7, 1882). 


3334. D: o-Electric or _Magneto-Electric and 
Electro-Dynamic Machines: R. Matthews, Hyde, 
Cheshire. (6d. 10 Figs.)—Fig.1i isan elevation partly in section 
and Figs. 2 and 3 are sectional elevations showing the position of 
the magnets and armature coils in an alternate and a continuous 
current machine respectively. Fig. 4is a plan view of the com- 
mutator, brushes, &c., and Figs. 4 and 5 show the distribution of 
the generated currents, The electro- -magnets are arranged round 
a circle as shown with a space between them about the size of 
themselves. The N poles are all on one side of the armature and 
as close as possible to the S poles on the opposite side, the opposite 
ends being connected to the framing as shown in Fig. 1. Narrow 
strips C of copper form the armature coils and are secured by a 





core or pin P, at the root of the coil, to the disc F on either side of 


thearmature. In thealternate current machine (Fig. 2) there are 
twice the number of coils as N poles, and a portion of the armature 
coils arranged in series are commutated by the commutator M, 
the main ‘commutator A (Fig. 4) being arranged so as to form 

‘an intermittent continuous shunt current as regards direction 
for supplying the electro-magnets.” The currents from the com- 
mutators pass as shown to the magnets (Fig. 5), or one set of 
magnets (as in Fig. 2) might be used and the shunt current be 
conducted round some of them and the series current round the 
remainder. The alternating current is collected by the brushes 
E'Fl, Inthe continuous current machine the brushes E! F! are 
omitted, and a portion of the coils are commutated, as before, by 
the commutator M and the remainder connected in series by the 
commutator A, the currents passing from A and M as shown in 
Figs. 4 and 5, ‘the current from A! also supplying the external 
circuit. The number of coils is some number greater or less than 
twice the number of N orS poles, Referring te Fig. 4 the worm- 
wheels R R are driven by the worm, as shown, and by means of 
the crankpin R! give a reciprocating longitudinal movement to 
the brass bush on which the brushes are mounted and insulated 


therefrom. The commutator of the continuous current machine 
is made up of a number of rings equal to twice the number of 
armature coils divided by the G. C. M. of the number of coils and 
Y poles ; each ring has a number of teeth correspond- 
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number of N 









































ing to the number of N poles, the spaces between the teeth being 
slightly larger than the teeth, and the teeth of one being placed 
in the spaces of the other. The contact wheel consists of a 
number of rings placed side by side and fitted with arms and 
springs pressing on the axle and forming contact with the com- 
mutator, or the ring may be placed on a core of very flexible ma- 
terial. To regulate the speed of the machine the current passes 
through an electro-magnet with a movable core, to which is at- 
tached a lever, and a balance weight or spring, and actuates by 
means of the lev er the valve of the governor described in Specifica- 
tion 723 of 1882. This valve admits (when moved) steam to one end 
of a small cylinder and connects the other with the exhaust, and 
also makes communication between two sides of a piston in a 
second cylinder filled with water, the two pistons being connected 
to the same rod; on the core regaining its normal position the 


aforesaid piston rod will be locked in its position. The rod is used 
to actuate the throttle valve. (July 14, 1882). 
Grinding and Otherwise Pre g Grain, 


3439. 
&c.: A.M. Clark, London. (J. £. J. L. Mounié, Paris). 
[2d. }—“*Relates to milling and baking, and consists in novel 
combinations of means for preserving, cleaning, and grinding 
grain, as well as for making bread under the best conditions both 
as regards hygiene as well as economy of space, plant, labour, and 
cost.” (Provisional protection not allowed. July 19, 1882). 


3470. Manufacture of Two-Ply and Three-Ply 
Scotch Carpets, &c.: J. H. Braithwaite, Airethwaite, 
Cumberland. [6d. 4 Figs,)—A second or supplementary 
Jacquard machine is used, having needles precisely similar to its 
companion machine, with two eyes in each needle and two lifting 
ys with holes and notches cut in a peculiar manner. (July 21, 
1 


3479. Maplesties Compound for Firing Toy and 

other Guns: Reeve, Ealing. (2d.]—Metallic 
sodium is used, ‘and comes in contact with water poured into the 
rear end of the barrel. (Provisional protection not allowed. July 
21, 1882). 
3595. Electric Telegraphy, &c.: _ &. Johnson. 
London. (£. Estienne, Pa ma. {ls. 2d. 15 Fig 3.) —When acted 
upon by a positive current the receiver soubeee a signal 
instantaneously, and a similar effect is produced by a negative 
current, but a different signal is given. These two signals are 
combined together to indicate letters, &. (July 29, 1882). 


3645. Anti-Friction Bearings for Shafts: W. P. 
om (£. and E. Armant, Montreal). 
2d.J—A peat number of round balls are arranged between a 
Selina on a shaft and a sleeve surrounding the shaft and screwed 
to the framework. (Vvid, the patentee having neglected to file a 
specijication. August 1, 1882). 

3649. Screw Propellers: H. Hardy, Edinburgh. 
[6d. 6 Figs.]—The blades, preferably four in number, are approxi- 
mately the annular portion of a true helix, and are of such length 
that each one considerably overlaps the adjacent one, the inner 








portion of the screw area being left free from any screw surface. 
The illustration shows a side view of the propeller, the different 
pairs of spokes being preferably in line with each other and 
screwed into the boss b, the blades d being attached to them by 
their backs. (August 1, 1882). 


= Ploughing or Sy xy - by Engine Power : 
J. Imray, London. (P. Dietrich, Berlin). (2d.|—A traction 


engine is provided with two drums,either or both of which can 
be worked, over which pass the ropes which are attached re- 
spectively to two steam ploughs, being each attached to another 
rope passing to the winding drum of a smaller engine. 


(Provi- 








sional protection not allow ed. 


August 4, 1882), 





app 
W. and G. Lawrence, London. (ls. 
further improvements in Specifications 1083 of 1873, 3713 of 1876, 


aratus for Heating and Cooling Fluids: 
50 Figs.}—Relates to | 


eee 


the form of a rod or tube lying in the plane of the filament loop 
dd. Fig. 2 shows the screen E, which may be split at one side, 
arranged as a tube enclosing one limb of the filament d. In order 


and 580 of 1878, the apparatus being constructed of corrugated | to produce the same effect, the filament d may have such a form in 


plates. (August 5, 1832). 


3752. Transmitting Electricity: T. J. Handford, not strike the other limb. (August 10, 1882). 


London. (7. A. Edison, Menlo Park, N.J., U.S.A.) (6d. 2 
Figs.|—The object is to economically and efficiently divide an 
electric current of high electromotive force into a number of 
currents of lower electromotive force, and to make all the lamps 
or motors independent of each other. The main circuit is supplied 
with a continuous current of high tension and a counter electro- 
motive force is thrown intothe main circuit at a number of points, 
causing between certain points a definite drop in the tension of | 
main current. From these points are run pairs of conductors, 


from these auxiliary conductors. Each pair of auxiliary con- 
ductors forming a shunt from the main circuit. Electro-motors 


or preferably secondary batteries may be used for producing the 























counter electromotive force, any one of which can be cut out of | 
circuit by closing a shunt around it, or according to another 
arrangement two or more combined electro-dynamic motors and 
dynamo-electric generators, each of which has two sets of coils 
upon its armature connected with independent commutators may 
be arranged in series in the main circuit. Each set of coils is a 
continuous winding upon a cylinder or ring (the Siemens or 
Gramme winding), and is connected with the commutator so‘as to 
form with the common field magnet a complete motor or gene- 
rator. Ona continuous current being passed through one set of 
the armature coils and through the generator coils the armature 
will be revolved, and the other set of coils will generate a con- 
tinuous current. The field circuit of each of these machines is a 
multiple are circuit from its own translating circuit, and any one 
of the combined motors and generators can be cut out of circuit 
by closing a shunt around it. Inthe illustration the smaller com- 
mutator b is the motor commutator and a is the generator 
commutator. (August 5, 1882). 


3784. Generators for the Production of Gas from 
Fuel Used in the Manufacture of Steel, &c.: J. 
Noble, Consett, Durham. (10d. 11 Figs.|—The air is admitted 
to the generator by one or more tuyeres, one set being placed 
under the fire and another at a point above where clinkers usually 
form. Hollow firebars, through which a stream of water is 
caused to flow, are made out of wrought-iron tubes butted 
throughout, and having apertures on their undersides. The 
grate is made in two removable portions, and two cleaning out 
doors are provided. One outlet only is used for the gas generated, 
the distribution of which is regulated by a mushroom-shaped 
valve. The hopper effectually makes the generator gas-tight 
during charging. The air for combustion may be heated in a 
chamber at the top of the generator. (August 9, 1882). 


3813. Regulating and Measuring Electric Cur- 
rents: J. S. Beeman, W. Taylor, and F. King, Lon- 
don. {6d. 22 Figs.|—The whole or a portion of the plates of 
secondary battery is divided off by a gas-tight chamber closed at one 
end with a fluid joint and fitted at the other end with a telescopic 
chamber or elastic diaphragm or piston in such manner that the 
gas evolved from the battery causes the telescopic chamber to 
rise and move suitable indicating and contact breaking apparatus. 
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Figs. 1 and 2 are respectively cross and transverse sections of the 
battery ; B being the gas chamber, D the telescopic chamber or 
elastic diaphragm which actuates the lever G so as to make or 
break the mercury contact, and thus the current to the battery. 
In some cases the movable chamber is used to actuate a train of 
wheels with a recording device, or a float may replace the orifice 
and its diaphragm, and be actuated by the rise and fall of the 
electrolyte, which is operated upon by the gas in the chamber B, 
e.g., & bent tube partially filled with liquid may be inserted in the 
orifice of the chamber B. (August 10, 1882). 

3814. Electric Lamp Apparatus: H. J. Haddan, 
London. (C. F. Brush, Cleveland Ohio, USA.) (6d. 6 Figs.) 
—Incandescent electric lamps are constructed with a suitable 


screen, preferably of glass or mica, between the limbs of the bent 
filament whereby the ‘ radiant matter” projected from any part 
of the filament is prevented from exerting its destructive action on 


| ments is placed at a suitable distance from the shore and moored 





other portions. Fig. 1 shows the screen E (preferably of glass) in 


cross section that ‘‘ radiant matter” from each limb of the filament 
being projected in various directions normal to the surface will 


3827. Vessel for Satematnety Someone and 
Soe Air by the Action of the Waves and Genera- 
ting Electricity: C. W. Harding, King’s Lynn. [é1. 


5 Figs.|—A floating vessel provided inside with air-tight compart- 


in four places and at right angles to each other. Referring to the 
illustration, the air pumps are worked from the crankshaft or 


4 4 u s 1 | shaft put in motion by means of a circular disc catch and ratchet 
and the translating devices are located in multiple are circuits | 























wheel. A chain to which is attached at one end the permanent 
weight W sunk and resting on the bottom of the sea, passes 
over a chain pulley and is attached at the other end to a movable 
smaller weight T. This gives a rotary motion to the chain wheel 
which is communicated to the shaft by means of the ratchet 
arrangement, and the air is compressed into the receivers M and P. 
The compressed air drives one or more air engines which in turn 
drive dynamos, ormay beconveyed by elastic tubing to the shore. 
The vessel may be used as coast guard station, light ship, tele- 
graph station, signal ship, &c. (August 10, 1882). 

3832. Self-Acting Steam Traps, &c.: L. Dove, 
Stratford, Essex. [6d. 18 Figs.)—The cocks are constructed 
with a divided entrance from the supply, the fluid passing through 
two quadrantal passages to the barrel of the cock. The barrel is 
conical to receive the plug, which is accurately ground to fit, 
and has the usual screw and nut for tightening up. The plugis 
made hollow, and has two entrance ports corresponding to the 
entrance ports in the barrel. The plug and the barrel have each 
a corresponding central port for the outlet. By slightly modifying 
the arrangements the hollow interior may be arranged to measure 
the quantity of liquid. (August 11, 1882). 

3845.* Glove Fasteners: W. G. Rigden, London. 
(2d.}—The tongue of the ordinary tongue and eyelet fastener is 
retained in position by a catch upon the underside, engaging in a 
catch upon the baseplate. (August 12, 1882). 

3847. Lamps for Packing together into a Smali 
Compass: W.H. Bulpitt, Birmingham. [éd. 11 Figs.) 
—Anchor or cabins lamps are constructed with removable quarter 
guards and centre rings, and stable lanterns with pivotted angles 
and removable topsand bottoms. (August 12, 1882). 


3848, Steam Engines: I. Beck, Sheffield, (6d. 8 Figs.) 
—The connecting rods vibrate over and along the sides of the 
cylinders, the piston rods being connected to suitable blocks fitted 
in slides parallel to the cylinders, their length being thus in- 
creased. Relates further to the general arrangement of the engine 
and to the method of operating the slide valves. (August 12, 
1882). 

3849. Parallel Vices: W. M. MacBrair, Sheffield. 
(6d. 5 Figs.)—The vice heads of cast metal have the steel gripping 
jaws attached thereto in the molten state, or afterwards by weld- 
ing or screws. Relates also to the general arrangement and con- 
struction. (August 12, 1882). 


3850. Manufacturing and Hermetically Closing 
Boxes, &c., of Sheet Metal: A. J. Boult, London. 
(C, Dauché and P. Deniaud La Ville en Bois). [6d. 8 Figs.J|— 
The lid and bottom are jointed to the body of the box by means 
of afly press or by a disc or milling wheel mounted on a vertical 
spindle. (August 12, 1882). 

3851. Machines for Dressing Grain: G. W. Murray, 
Banff, N.B. (6d. 8 Figs.|—Relates to machines for dressing 
grain and for separating it from the chaff or straw after it has 
been trodden out by animals, or where the corn is reaped by what 
is known as stripping machines. The caving riddle is formed 
with a wooden stepped bottom with countersunk holes, A blast 
from a fan regulated by a hinged tail-board plays up through the 
caving riddle. (August 12, 1882). 

3852.* Apqeentns for Indicating the Position of 
Steam an ater in Steam Boilers, &c.: T. Hughes, 
London. ([2d.)—A rod attached to afloat and provided with 
two collars slides in a tube attached to the crown. The upper 
collar makes contact with screws in the tube when the water is 
too high, and the lower collar with lower screws when the water 
gets too low, and thus complete an electric circuit. The pressure 
of steam is transmitted by the current to other indicators which 
when the steam is too high or low make contact and ring a bell. 
(August 12, 1882). 


3853.* Closing, Fastening, and Releasing the 
Doors of Railway Carriages: F. Pontifex, London. 
(2d.]—An iron bar is placed horizontally and has a to-and-fro 
motion communicated to it by mechanism put into motion by the 
starting of the train. (August12, 1882). 


3854.* Bottles for Aerated Waters and Sto 8 
for Same: .. Ferguson, Ashton Keynes, ilts., 
(2d.]—The neck is formed wider at the top than at the bottom or 
with a projecting ledge at the bottom, and the orifice opens 
into a shouldered internal part. The stopper at its lower part 
has a groove for the india-rubber stopping ring, and is semi- 
cylindrica) at its upper part. (August 12, 1882). 

3860. Shuttle Sewing Machines for Button-Hole 
Sewing: J. E. Walsh, Leeds. (J. Kayser, Kaiserlautern, 
Germany). [6d. 5 Figs.}—The needle is arranged so as to 
alternately pierce the slit of the button-holes and their sides 
into the material. (August i2, 1882). 


3861.* Electric Incandescent Lamps: G. Pfann- 
kuche, London, and A. A. Dixon, Gateshead-on-Tyne. 
[2d.]—Strong fibres such as hemp or flax are subjected successively 
to the following operations: Dried, the outer skin removed, 
cleaned by exposure to an alkaline or acid solution, arranged 
parallel to one another, soaked in a heavy hydro-carbon oil or in a 
mixture of saturated solution of sugar and lampblack and gum, or 
other similar solution, and pressed into a board or other shape. 
Pieces are cut from this board parallel to the fibre, gauged by 
drawing through a round hole, carbonised by baking in a crucible 
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filled with graphite or in a vessel containing hydro-carbon gas, 
and brought to the required resistance by depositing carbon upon 
it by means of any of the well-known processes. In order to con- 
nect the end of the filament with a thin strip of platinum, the 
platinum is, after being punched with a hole, bent upon itself 
across the hole, which is then filled with a soft carbonaceous con- 
ducting cement and the end of the carbon burner pushed into it, 
or the platinum is first bent at right angles, then at an angle 
slightly greater than a right angle (forming a kind of (J), then 
sharp back on itself (forming with one of the arms of the UY a A 
shape), and then in prolongation to the part between the first an 
second bends, and holes are punched through the two sides of the 
U, and the filament is pushed through the holes and rests on the 
other side of the Y/, the whole of the inside of the UJ and Y being 
filled up with carbonaceous cement, The platinum is then sealed 
into a glass socket, which is secured in the neck of the lamp by 
several layers of cement, vacuum cement, and plaster-of-paris, 
and when the cements are dry the lamp is exhausted, or the clos- 
ing plug may be ground or cemented into the conical neck of bulb, 
and a threaded brass cap is fitted to a shoulder on the glass neck, 
and a cover having an inwardly projecting shoulder is firmly 
screwed down, and drives the cement plug firmly into the conical 
opening. The filaments may be brought to uniform cross section 
by being drawn through a hot metal ring. (August 12, 1882), 


3862. Valves for Steam, Water, &c.: D. Hancock, 
Stratford, Essex. [6d. 18 Fiys.)—The valve face is fitted 
eccentrically to the spindle or in such manner that as the spindle 
is turned the valve closes or opens a corresponding aperture or 
apertures in a partition across the body of the valve casing, and 
so that the pressure of the water will tend to force the valve 
against its seat on the partition. The valve is usually faced with 
india-rubber, leather, or asbestos, or when used for steam it may 
be ground on its seat. For three-way cocks the valve may be 
formed with two or more sector-shaped arms. No clip leather or 
stuffing-boxes are required with the valve. (August 12, 1882). 


3864. Manufacture of Malleable Iron, &c.: W. S. 
Sutherland, Birmingham. [6d. 2 /is.)—The molten cast 
iron is subjected to the action of currents of heated carbonic 
oxide gas and air by forcing such gases through amongst the mass 
in thin streams side by side, the carbonic oxide being in excess, 
Three chambers are arranged side by side; in the first the iron is 
melted, inthe second subjected to the action of the gases, and in 
the third it is kept heated and run off as required. (August 14, 
1882), 

3865. Stays and Busks: J. Ingleby, Manchester. 
(P. W. Ziegler, Cannstatt, Germany). (6d. 6 Figs.|—The steels 
are made with a pear-shaped hole at the upper end, and are secured 
by a button on a small plate fixed to the double, the double not 
requiring to be sewnover. (August 14, 1882). 


3875. Treating Cotton or other Textile Fibres, 
&c.: E. de Pass, London. (//. Anthoni, Paris). (6d. 
6 Figs.|—The fibres are impregnated in boilers, and the whole of 
the impregnated liquors are run off, and then steam or gas is in- 
troduced for effecting or completing the chemical action by raising 
the temperature to the necessary degree without causing ebulli- 
tion or movement of the fibres, the process being conducted in 
suitable apparatus described. (August 14, 1882). 


3877. Breech-Loading Firearms: W. Rogers, 
London. (6d. 13 Figs.}—Lugs or check pieces covering the 
ends of the pin or axis about which the barrels turn, operate upon 
slides fitted to the lock cavities at the sides of the body, and whose 
rear ends are formed as hooks and engage with projections upon 
the undersides of the tumblers. (August 14, 1882). 


3883." Manufacture of Felt Hats, &c.: 8S. Taylor 
and R, Wallwork, Hazelgrove, Chester. (2d.)—The 
hats are taken at the “cone” stage and steeped for two hours in 
a bath of 120 parts of water with one of sulphuric acid, then wrung 
out heated to 160 deg. Fahr. until dry, milled or felted, and the 
latter part of the planking process is completed in boiling water 
containing soda and borax, and then thoroughly washed. 
(August 15, 1882). 

3884. Boots and Shoes: W. Morgan-Brown, Lon- 
don. (H.R. Adams, Boston, U.S.A.) (6d. 8 Figs.|— The outer sole, 
inner sole, and upper are perforated for the reception of the sole 
fastenings which are inserted through the hole in the inner sole 
from its upper face, and the perforated portions of the upper and 
outer sole are placed over the projecting portions of the fasteners 
and the whole pressed together. (August 15, 1882). 


3885. Car Wheels, for Railways and Tramways: 
W. Morgan-Brown, London. (G. W. Miltimore, Chicago, 
U.S.A.) [6d. 7 Figs.)—The spokes are placed in position within 
the rim and are pressed outward by forcing a mandrel between 
their converging ends, and shoulders are cut on the spokes to 
form a circular seat on which are secured hub plates, (August 15, 
1882). 

3886. Spanners Applicable for Nuts, &c.: J. 
Brown, Liverpool. [éd. 6 Figs.|—The jaws are made of 
different length, the shorter being serrated and bearing about the 
middle of the nut. (August 15, 1882.) 


3888. —_ ye Apparatus for Steam Engine 
Cylinders, &c.: . R. Lake, London. (7. Hollond, 
Troy, N.J., U.S.A.) [8d. 10 Figs).—The lubricating vessel 
contains an oil and water chamber, which is connected with a 
steam boiler so as to receive steam pressure therefrom, and con- 
structed to deliver oil to a conduit pipe, connected with the steam 
boiler, and connecting the lubricator with one of the steam 
cylinders ; other less important parts are also described. (August 
15, 1882). 

3889.* Photographic Cameras: E. Edwards, Lon- 
don. (P. Rouaiz, Paris). (2d.)—Relates to the constructing of 
the back part of the camera, which is provided with a hinged 
door and with a flat horizontal slide fitting below the top and 
provided with a handle. (August 15, 1882). 


3890. Pistons for Blowing and Pumping Engines, 
&c.: R. R. Gubbins, London. [6d. 10 Figs.}—The piston 
“consists of a body and a flexible cincture which constitutes the 
packing,” &c., the body conforming in general contour to the 
cross section of the cylinder, but is lessin area The illustration 
represents the construction according to one modification. The 




















body D is a wrought-iron tank perforated at a. The cincture K is 
rivetted to the outside of the tank body D, which is filled with 
liquid such as water glycerine. “Ina modification the cincture is 
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secured to twodiscs on a hollow piston rod plugged at the bottom | descent of their points and conveys the current to points. Ina 


and perforated between the discs. The pressure of the liquid on 
the flexible cincture can thus be increased according to the length 
ofthe rod. Several other modifications are described and illus- 
trated. (August 15, 1882). 

3391. Manufacture of Basic Fireproof Materials 
from the Alkaline Earths : H. Ulsmann, Konigshutte, 
Prussia. (4¢.)—The alkaline earths with admixture of iron or 
oxide or other combinations thereof free from silica are dead 
burnt and slagged, and the mass is mixed after comminution 
with hydro-carbons free from water and viscous when heated, and 
with alkali carbonates free from water, and then pressed or 
stamped to the required form. (August 15, 1882). 

3892. Substitute for Butter and Lard for Cooking 
Purposes: H. J. Haddan, London. (8. H. Cochran, 
Everett, Mass.,U.S.A.) [4d.J—The butter is prepared from cane 
and kidney beef suets, or the fat derived from swine, or refined 
cotton seed oil or equivalent vegetable oil and beef stearine. 
(August 15, 1832). 


3893." Secondary or Storage Batteries: H. J. 
Haddan, London. (Dr. H. Aron, Berlin). (2d.)—Consists in 
impregnating capillary substances by immersion, pressure, or 
brushing, with a lead combination, the substance being then 
wound on the polar plates and secured. The capillary substance 
may first be stitched on the lead plates and then be impregnated. 
Tie polar plates may be constructed of dialising substances and 
perforated, the outer wrappings being of wool, straw, or basket- 
work, (August 15, 1852). 


3394." Toys: J. Fleischmann, London. = [2d.)—A 
puzzle consisting in removing rings from wire loops and out of a 
frame. (August 15, 1882). 


3895.* Manufacture of Cigars and Cigarettes: S. 
W. Wood, Cornwall, New York, U.S.A. [2/.)|—Composite 
sheets are preferably made of the stems and refuse leaves of 
tobacco, and used more especially for wrappers, but also for filling 
cigars and cigarettes. (August 15, 1882), 


3897. Regenerative Hot Blast Stoves for Blast 
Furnaces: B. Ford, Middlesbrough-on-Tees, and J. 
Moncur, Distington, Cumberland. [6/. 10 Figs.)—The 
illustrations are vertical sections at right angles to one another. 
The regenerator A and the upper part of the combustion chamber 
are divided into separate divisions by a vertical wall carried 
from foundation to roof and supported in the generator on anarch 
immediately above the hot blast opening, the separate divisions 
communicating witha chimney valve by suitable internal valves 
placed in the coldest part of the stove. The gas by which the 

































































s b entering into 
Air is admitted 


stove is heated enters at a into the horizontal fluc 
the combustion chamber ¢ by the apertures ),. 
at d and distributed in asimilar manner. The upper part of the 
chamber ¢ is stayed by the walls as shown. The internal valves i 
open into the flue k communicating with the chimney by a valve, 
the cold blast to be heated being admitted at 2, and the heated 
blast passing through the valve at p. The regenerator is composed of 
parallel walls supported by the lozenge-shaped stays h'. The 
whole of the contained blast can be discharged through either one 
of the compartments for the purpose of carrying away the deposit 
from combustion. (August 15, 1882). 


3898." Looms: S. Hollinrake, Burnley. (2d.)—A 
metal chain, composed of a series of links which can change their 
relative position, connects the picking stick and picker. (August 
15, 1882 


S82). 


3900, Smoke-Consuming Grates, &c.: W.I. Henry, 
London. (6d. 2 Fiys.|—The fire is lighted in the ordinary 


manner and when burnt up a register is closed, and the flames, 
smoke, and products of combustion forced to pass through a 
chamber at the back containing iron turnings. A pipe leading from 
the “cornice” of the grate to the chamber, is protected by a 
baffle plate, and draws the vitiated air from the room. (August 15, 
1882>, 

3901. Fountain Pens: J, Nadal, London. [6. 
Figs.}—The valve rod is formed of two parts, connected by a 
flexible joint, and an upper air chamber is provided, which com- 
municates with the atmosphere by a tube in elongation of the 
ordimary air tube. (August 15, 1882). 
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3902. Hoisting or Lifting Apparatus: W. R. 
Lake, London. (/. Lidgerwood, Morristown, N.J., 
U.S.A.) [2d.]—The object is to provide a good frictional contact 


between the drum and the shaft, and to readily connect and dis- 
connect the same. (August 15, 1882). 


3903. Carriage-Axles: W.R, Lake, London. (W’. ./. 
Varley, Englewood, N.J., U.S.A.) (6d. 6 Figs.J—A removable 
adjustable sleeve fits upon the spindle so as not to turn, and is 
secured by a tubular nut. The sleeve is also provided with grooves 
to receive oil and passages to distribute it, the grooves being pro- 
1883), by an adjustable band provided with an oil hole. (August 15, 


3906. Electric Lamps or Lighting Apparatus: 
W. R. Lake, London. (P. Tihon and k. Rezard, Lyons, 
France). (6d. 9 Figs.)—The carbons bear against a pencil or 
rod of refractory material of such form as to keep the two carbons 
at a uniform distance apart during their consumption. Figs. 1 
and 2 are respectively elevation and plan of the lamp. Upon an 
insulating disc D is placed a standard M of prismatic form and 
composed of fireclay in which is fitted a rod T of refractory 
material. The standard M is supported by two metallic 
standards connected at their upper ends by a crosspiece, and 
electrically insulated. In front of the standard M are placed the 
two carbon-holders P resting in cup-shaped cavities and moving 
in two vertical planes, having their point of intersection parallel 
and adjacen’ to the axis of the refractory prism, The metallic 
slide C presses against the carbons and insures the progressive 





ENGINEERING | 


modification the rod T is held directly by the metallic standards 
which are modified in shape, one of which is in this case jointed 
at the base to facilitate the removal of T. The rod T is supported 
by a piece passing through one of the standards, and is connected 
by a vertical rod toa small insulated handle which keeps together 
the standards of thelamps. On pulling the handle the standard 
is unhooked and the ‘‘ piece” moves back and separates the 
standards, and the rod thus released slips down through an aper- 
ture inthe base. In another modification several pairs of carbons 
and several refractory rods are arranged side by side or around a 
cylinder consisting of two insulating discs linked together, and in 
order to commutate the current, each carbon-holder and each 
support have a small notch which, when the carbons are com- 
pletely consumed, will coincide with one another, and a small 
tappet enters the notches of the support and carbon-holder, but 
when the consumption is complete the notches stand in front, and 
the tappet no longer interferes with the movement, and the lamp 
is revolved (and thus commutated by a spring] or counterweight. 























In order to strike the arc a cod is placed parallel to the rod which 
guides the slide C and revolves on its own axis, carrying with it a 
runneror slide which, by means of an arm and clip, carries a 
piece of carbon which rests upon the carbon points. The afore- 
said rod is rotated by means of an arm engaging between two pro- 
jections fixed upon a rod connected to the core of an electro- 
magnet, the coil of which serves as a counterpoise, and when the 
current is passed is attracted to a horizontal position by a second 
magnet, and thus rotates the rod which drives the piece of carbon 
aside and strikes the arc. In another arrangement the rod is 
rotated by means of a small rack attached to the core of anelectro- 
magnet, which core engages with a pinion on the rod. (August 15, 
1882). 


3907. Cigars, &c.: 0. W. T. Barnsdale, Notting- 
ham. (4d. 6 Fws.]—The cigar is compressed to a triangular 
shape except at the two ends. (August 16, 1882). 


3908. Production and Application of Combustible 
Gases: W. S. Sutherland, Birmingham. [8d. 9 Figs.)— 
The object is to produce carbonic oxide from coal with little or no 
admixture of free air, carbonic acid, tar, ammonia, or other 
objectionable matter, and to provide apparatus for the production 
and application of the gas, whilst the tar, ammonia, &c., may be 
collected and utilised. (August 16, 1882). 


3909.* Construction of Roads, &c.: W. P. Thomp- 
son, London, (A. (. d' Alma, Paris.) {(2d.)—The materials 
used for macadamising roads consist of burnt clay, broken into 
fragments, and spread out in layers of suitable thickness. 
(August 16, 182). 


3910." Substitute for Starch, &c.: R. Edwards, 
Liverpool. (2d.]—Tarranon shale is subjected to the action of 
air and water, reduced to a pasty mass, passed through grinding 
apparatus, strained and dried, and sent to market as a powder. 
(August 16, 1882). 


3911. Apparatus for Simultaneous Ignition of 
Several Fuses: .B. and G. J. Smith, Tuckingmill, 
Cornwall. (47. 5 Fiys.|—The apparatus is made of a number 
of branches meeting at the point where a combustible wad is 
placed which abuts on the fuses of the different branches. 
(August 16, 1882). 


3912.*_ Strengthening and Checking Electric Cur- 
rents: P. Adie and W. S. Simpson, London. [2,)—A 
battery is placed near the receiving end of the wire or cable, and 
the message, so to speak, passed through the battery. A “ stop- 
cock ” made of wood or other non-conducting material, the ways 
of which are of mercury or metal connected at either end with the 
wires through which the current passes, is usedjfor connecting and 
disconnecting the battery. (August 16, 1882). 

3913. Baking Ovens: J. R. Chibnall, London. [4¢. 
4 Fiys.J—The furnace is placed at the back end with the flues in 
the centre of the oven, and communicates with the side flues by 
occasional openings in the side walls and with the top by two flues 
placed at opposite corners of the front of the oven, the heat being 
regulated by dampers fixed in the vertical flues. (August 16, 
1882). 

3915. Fire-Escapes, &c.: J. Kennedy, Strabane, 
Co. one. [6d. 4 Figs.J—A cage slides in grooves in the 
sides of the ladders mounted on wheels. The cage is actuated by 
asmall hoist. Sliding platforms, carrying levers to which are 
attached the hose pipes, are fitted to other grooves in the ladders. 
(August 16, 1882). 

3916. Screw Gill-Boxes for Preparing Wool, &c.; 
D., H., and W. Smith, Keighley, Yorks. (6d. 7 Figs.|— 
Placed between the ordinary back rollers and fallers are one or 
more combs having a vertical reciprocating motion, the pins or 
teeth of which combs pass through the fibre at about right angles 
to the direction in which the fibre is travelling. (August 16, 1852). 


3918. Book Holders: H. J. Allison, London, (ik. 
M. Lambie, New York, U.S.A.) [6d. 5 Figs.]—Consists in the 
construction, arrangement, and combination of a pair of adjust- 
able folding leaves, an adjustable base board or frame, a standard, 
a folding leg-frame, and details whereby provision is made for ad- 
justing the leaves to accommodate books of different sizes, and in 
different positions. (August 16, 1882). 


3919. Coffins: S.,J.,and R.Turner, Rochdale. [éd. 
2 Figs.|—The cottin is made of asbestos cloth cut to the required 
forms, which are laced together with asbestos cord and preferably 
enclosed in a wooden or othershell. (August 16, 1882). 


3921. Manufacture of Fabrics for Covering Walls, 
&c.: S. Fisher, London. ([2d.)—Oil and cork dust is em- 
employed to give a substance and leather like feel and appearance 
to a thin material suchas linen, &c., and a so‘id filling is employed 
for the embossed portions of the fabric. August 16, 1882). 
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3922. Check-Reins: A. M. Clark, London, (H. 7 
Harding, Maitland, Nova Scotia). (6d. 3 Fiys.J)\—A running 
rein or parbuckle arrangement is attached at one end to the bear- 
ing hook of the saddle, and at the other to the driving rein, the 
bight of the running rein passing through an eye on the check 
rein. (August 16, 1532). 

3023.* Smoke-Consuming Furnaces: T. Fletcher, 
Warrington, Lanc. [2d.)—An open screenwork of firebrick 
is erected between the fireplace and the flue or chimney. (August 
16, 1882). 


3925. Pontoons or Air Vessels for Use in the Forma- 
tion of Military Bridges for Raising Sunken Vessels, 
&c.: A. H. Williams,London. [td. 7 #igs.)—The pontoon 
is constructed in detachable portions adapted to lie and be packed 
one within the other, and are provided with flanges and packing and 
means for securing the portions in place. (August 16, 1582). 

3926. Spring Mattresses: W. R. Lake, London. 
(G. Gale, Waterville, (Quebec). (6d. 7 Figs.J—V-shaped links 
form diagonal connexions between the springs at each end of the 
mattress. The frame is composed of two side bars, having pro- 
jections near their ends and two adjustable crosspieces provided 
with set screws. The links are attached to the side bars at one 
or more places to prevent excessive strain. (August 16, 1882). 

3927. Rope Tramways: H. H. M. Smith, London. 
(A. S. Hailidie, San Francisco, U.S.A.) (6d. 7 Figs.J)—Deep 
grooved pulleys are carried on frames adjustable upon a curved 
support so as to be suitable for carrying the rope along straight or 
curved portions of the tube. At the end of the line the sheaves 
are arranged tandem fashion to allow the rope to be returned 
in the same tube. Relates also to taking up the slack of the ropes 
in the engine-house, to the construction of the gripper, to a sup- 
port for the switch, and to the combination of parts forming the 
tube and permanent way. (August 16, 1582). 


3928. Steps or Ladders: C. A. Jones, Gloucester. 
(6d. 2 Figs.}—The part of the steps opened out to form the strut 
or support is connected to the main body by a sliding guide arrange- 
ment. (August 16, 1882). 


3929. Heating Baths: H. Darby, London. ([2d.)—A 
number of flat hollow metal (preferably of copper) vessels con- 
nected together by tubes are arranged in a metal casing below 
the end of the bath. The upper vessel is connected by a union 
joint with the water near the bottom of the bath, and the lower 
vessel similarly with a small chamber below the foot end of the 
bath. (August 16, 1s52). 

3930.* Water Waste Preventer for Closets, &c.: 
G. Henderson and D. McNeil, London. [(2d.)|—The object 
isto render the action of the syphon from the beginning to the 
end of the discharge the same, and to effect the discharge without 





noise. (August 16, 1532). 
3931.* Moving and Holding Forgings or Ingots 


under Steam Hammers, &c.; A. Mure, Glasgow. (2d.} 
—Relates to improvements on Specification 3381 of 1881, cy- 
lindrical rollers being employed, and the anvil itself traverses 
backwards and forwards beneath the ‘“‘tup” of the hammer, 
(August 17, 1882). 

3932. Fireproof Liquid Compound: W. Astrop and 
R. Ridgeway, London. (2d.)—An alkaline silicate and hy- 
drate of alumina are used_together or separately. (August 17, 
1882). 

3933. Safety Apparatus for Rolling Mills: T. 
Neuray, Liege, Belgium. [6d. 6 Fiys.|—Two pieces of 
cast iron are interposed between the point of the pressure screw 
and the top brass in which the neck of the upper roll turns. They 
are pressed together by horizontal spiral springs regulated by nuts 
on bolts passing through holes in the cast-iron pieces. (August 17, 
1882). 

3934. Ring Spinning and Doubling Machinery:: 
J. McGregor, Manchester. [éd. 10 #1gs.|—‘* Spinning” 
and doubling rings are made reversible. The spindle has a con- 
tinuous bearing inside a metal tube, having a longitudinal groove 
along the inside, a back rifling ‘at a portion. of the top, and a 
small oil cup at the top, the bearing being fastened at the top of 
a covered oil reservoir by a split conical bush. The spindle is con- 
structed by extending the sleeve to the top of the bobbin and 
cutting a slit across both. The solid lugs on the upper side of the 
warp are of a breadth not less than the diameter of the sleeve, 
(August 17, 1882). 

3935* Shaping Machine: A, T. Graham and A, 
Frost, Stafford. [2d.|—The machine is arranged so that the 
several sides of the article can be acted upon simultaneously. 
(August 17, 1882). 

3936. Supporting and Protecting the Bottoms of 
Pantaloons: W. Brierley, Halifax, (R. Kindler, Riechen- 
bach ober Lansitz, Germany). [4d. 3 Figs.])—A very narrow 
plate or blade spring is fastened by its lower end to the heel by 
means of small screws and presses when required the ‘‘ bottoms” 
against the back of the boot. (August 17, 1832). 

3937. Construction of Meters; J.T. Dann, London. 
(A. Schmid, Zurich, Switz.) (6d. 9 Figs.}—Two vertical cy- 
linders, each have two extreme apertures and four central ones 
half way in between the top oneand the bottom one. Each of the 
two extreme apertures of each cylinder communicates by a passage 
witha central aperture, and of the two remaining ones, one acts 
as an inlet superposed to the other the outlet, the two inlets and 
the two outlets being combined. The pistons working in the cylin- 














der have four transverse passages, two between midway and the 
top at right angles to one another and two between midway and 
the bottom parallel to one another, and atan angle of 45 deg. to the 
others. The pistons are connected to two cranks at right angles 
to one another as shown in the annexed illustration, in which the 
cranks are supposed to be revolving in a direction opposite to the 
hands of a watch. Each piston hasa double action, and acts as 
a check and slide valve to the other. The counting apparatus is 
connected to the crankshaft. (August 17, 1882). 


3939. Chineeing Textiles by Multichromatic Print- 
ing, &c,:; W.A. Barlow, London. |. L. Godefroy and 
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L. Lanselle, Paris). [6d. 3 Figs.j—The textile is perfectly 
washed, passed through a bath of gum, and is dried, being held 
by three sticks so as not to be touched. The machine is furnished 
with spikes, pins, or tenter-hooks, to which the textile is fixed and 
exposed to the operation above, and then acted upon by steam 
and thoroughly washed and dried. (August 17, 1882). 

3940. Senn ogether Interchangeable Tappits 
Used in Looms: J. Bywater and C, Bedford, Birstal, 
Yorks. (6d. 5 Figs.)]—A series of discs are provided with flanges 
or rims in which are grooves or slots for receiving tongues or pro- 

ections, formed on each tappet for keeping them in position in 
one direction, whilst they are prevented from moving sideways by 
the adjoining disc, similarly provided with loose tappits, all the 
dises being placed on one shaft and bolted together. (August 17, 
1882 


SSz). 


$941.* Secondary Batteries: N. C. Cookson, New- 
castle-upon-Tyne. (2d.]—A continuous stream or series of 
streams of entirely melted lead are run through perforations in 
the bottom of a vessel into water placed so near as not to break 
the continuity of the stream, thus forming a wire. Acetic acid 
may be used as the cooling medium instead of the water. The 
wires are arranged so that there is a homogeneous and continuous 
wire from the extreme point of the element to the binding screw, 
and where many wires are used they are melted together by the 

rocess known as ‘‘lead buming.” The wires are arranged in the 

orm of an open plate after weaving them into a species of fabric, 
or are coiled in any convenient way as separate wires side by side 
in each element, the elements being separated by silicate cotton, 
or may be coiled to present a large end surface to the opposite 
element with provision to prevent shifting. <A layer of spongy 
lead is formed by immersing the plate in a solution of salt of lead 
(preferably the chloride) and placing a plate of zinc near to the 
plate, the lead being deposited upon the zinc and gradually passing 
through the interstices of the lead plate. The zinc plate is then 
detached and the spongy lead pressed in and carefully washed. 
The solution of chloride of lead may be produced by mixing com- 
mon salt with crude sulphate of lead, and the zinc may be re- 
covered by precipitation with lime or magnesia or other alkali. 
(August 17, 1882). 

3943. Separating Cream from Milk: D. Baynes, 
Canterbury. (P. H. McIntosh, L’Original, Canada). {6d. 
5 Figs.)—The apparatus consists of a triple cylinder of sheet 
metal, the outermost and central one communicate at the bottom, 
the intermediate one not communicating with either. (August 
17, 1882). 

3945.* D gor wenteeene Stacks, &c.: F. Bust, 
Winterton, c. [2d.]—Cavities left in the rick communicate 
in any suitable manner with any suitable exhaust fan. A platform 
or diaphragm of wood extends across the cavity some distance 
into the body of the stack, and is provided with openings regu- 
lated by dampers, or a perforated wooden trunk provided with 
transverse partitions, may be arranged in the centre of the stack. 
(August 17, 1882). 


3946. Apparatus for Receiving and Recording 
Telegraphic Signals: B. . Chameroy, Maisons- 
Laffitte, France. [6d. 5 Figs.]—The signals are recorded by 
means of a solution capable of being decomposed by the passage 
of electric sparks. (August 17, 1882) 


3947.* Busts for Exhibiting Ladies’ Costumes, &c. : 
G. G. Tanner, London. ([2d.|—A flap is formed out of the 
ordinary bust, which flap will have its centre near the waist and 
is retained out in its normal position by a spring or an arrange- 
ment of levers. (August 17, 1882). 


. Looms for Weaving: C. Catlow, Burniey. 
ls. 22 Figs.}—The healds are operated by means of a 4 head 
lever, to which a rocking motion is imparted by a crank from the 
tappet shaft ; to the upperand lower arm of the lever are con- 
nected hooked bars, between and within which is a vertical lever, 
the outer end of which carries the cords connected to the heald 
staves. Mechanism for pulling down and imparting a positive 
motion to the lower heald staves consists of a catch attached to 
and operated by the swing rail crankshaft. The cloth roller is 
held by means of a bracket fixed to the frame of the loom, a strap 
secured tothe bracket being carried under and over the axles of 
the taking-up roller and cloth beam, &c. (August 17, 1882). 


3949. Apparatus for Supplying Electricity for 
Light, Power, &c.: T. J. Handford, London. (7. 
A, Edison, Menlo Park, N.WJ., U.S.A.) (6d. 1 Fig.J—An 
induction apparatus consisting of a series of magnetic cores each 
having two sets of wire coils, one of high resistance connected 
with the main circuit, and the other of lower resistance connected 
with the consumption circuits, the connexion of the main and con- 
sumption circuits with their respective coils being changed 
simultaneously, so that the inductive action of the magnetic cores 
will cause the current to flow in the consumption circuit always 
in the same direction. Referring to illustration, which is partiy 
diagrammatic, 1, 2 are the main leads, and 3, 4 the house or con- 
sumption leads. The sets of coilsaare of high resistance, and 
those of } of lower resistance. The circuit of the high resistance 
is indicated by the dotted lines, the full lines representing the 
lower resistance. The two sets of commutator brushes are 
mounted on the common shaft H driven by any suitable means, 


3 




















and by means of the stationary commutator cylinders F the current 
to the coils a is alternated, one-half receiving the current in one 
direction, and the other half in the other, while those induced in b 
are commutated to form a continuous current by the cylinder G. 
There is a bar on each cylinder for each pair of magnetic cores. 
It is somewhat difficult to understand the inventor’s exact mean- 
ing, but we presume the current enters, say, by the wire 5, and 
thence by one of the contact brushes bearing on the solid ring on 
the insulated shaft to one of the brushes of the cylinder F, 
and by one of the wires indicated by the dotted lines to the 
coils a, where it divides and passes round one-half the coils 
in one direction, and the other half in the other direction, and 
reuniting passes out by the wire indicated by the exactly opposite 
dotted line, and thus by the other brush of the cylinder F and 
wire 6 tothe return. It is evident that the same result may be 
produced in various ways. The errangement of the commutator 
G is identical with F. The coils a and b might be superposed 
onthe samecore. (August 17, 1882). 


3951, Water Motors and Utilising the Force of 
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Rivers and Streams for Generating Electricity: S. 
S. Allin, London. (td. 2 Figs.)|—A series of troughs are 
suspended by pivots in the links of two chains which each pass 
over two chain pulleys arranged two on a shaft, one shaft being 
at about the level of the upper waters and the other at the level 
of the lower waters. The troughs are made shallow and wide 
with curved bottoms so shaped that the bottom of one lies within 
the mouth of the next, and may project to the outer sides of the 
chains. The buckets may be arranged ‘‘ to feather.” The shafts 
being carried round by the buckets drive a suitable generator, 
and the conductors being ‘carried down” the stream at any 
suitable point, other generators may contribute electricity to the 
same conductor. The tide may be utilised by dredging outa 
reservoir, and when the tide has risen it may be admitted to the 
reservoir and drive the motor and fill the reservoir and the empty- 
ing of the reservoir when -the tide is ‘‘out ” will also drive the 
motor. (August 18, 1882). 

3952. Gas Stoves: J. F. C. Norman and A. H. P. S. 
Wortley, London. [6d. 4 Figs.|—Pure air is admitted by a 
suitable pipe to a small heating chamber heated by a Bunsen or 
other burner, and passes by a suitable pipe to a larger chamber, 
in which is placed the articles to be heated or cooked, and thence 
by valves to the room to be warmed. The inlet and outlet pipes 
may be fitted with self-acting valves. The two chambers are 
enclosed by a third chamber, the product of heat and combus- 
tion passing between thetwo and at the upper part to the chimney 
or flue. The burner is drawn down an inelined plane and out 
below the level of the bottom of the stove to be lighted. 
(August 18, 1882). 

3954. Treatment of Peaty Turf, &c.: P. J. Fried- 
richs, London. (G. W. Stuvinga, Ter Apel, Netherlands). 
{4d.]—The peat is first separated into small portions and then 
exposed to the gradual action of rain to remove tannic acid, 
colouring matters, &c. The material is then well dried, torn 
apart and sieved, and the various products thus obtained are 
treated in various ways. (August 18, 1882). 

3955. Incandescing Electric Lamps: T. J. Hand- 
ford, London. (7. A. Edison, Menlo Park, N.J., U.S,A.) 
(6d. 2 Figs.]—Relatesto making the joint between the metallic 
conductors and the carbon filament. The enlarged ends of the 
carbon fiament are electro-plated preferably with copper, and by 
the use of the blow-pipe or soldering iron are fused to the conductor, 
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also preferably of copper. In order to prevent injury being done 
to the filament by the blow-pipe a suitable covering is placed over 
the carbon adjacent to the electro-plated portion. The filament is 
placed as shown in Fig. 2, and united to the leads as indicated 
above. Fig. 1 shows the filament connected by the enlarged 
ends } to the leads 1, 2. (August 18, 1882). 


3956. Artificial Stone or Marble: J. H. Johnson, 
London. (Certaldo Marble Company, Paris.) {6d.}—Natural 
sulphate of lime or minerals containing it as their basis are sub- 
jected to a gradual process of impregnation, or to repeated immer- 
sions of increasing duration in solutions described, to effect the 
hardening and colouring of the material. (August 18, 1882). 


3957. Automatic Pump or Boiler Feeder: E. T. 
Hughes, London. (Zhe Automatic Boiler and Engine Com- 
pany, New Haven, Conn., U.S.A.) [2d.]—Consists of two pumps 
working in combination with each other ; one a plunger pump, on 
its upstroke draws from the supply threugh a suction pipe and 
valve, and the other, which may bea piston pump, is connected 
with the boiler by a pipe provided with a valve at the proposed 
water level. The chamber of the plunger pump communicates 
with the upper end of the piston pump, and with the delivery 
pipe to the boiler by pipes between which works a double end and 
safety check valves. (August 18, 1882). 

3961. Secondary Batteries: T. J. Handford, Lon- 
don. (7. A. Edison, Menlo Park, N.J,, U.S.A.) (6d. 2 Figs.) 
— The object is to produce lead electrodes without the use of 
chemically precipitated lead or salts of lead. Molten lead is 
poured from a height into water or into powdered material (e.9., 
chalk or lime), or air is blown through the molten lead. The lead 


Hi 
4", 
es 
ae 
Fe 
as 
ii 
a: 


s 


SEARS YE 





assumes an arborescent form, presenting a large surface, and is 
integral throughout its mass. This integral arborescent lead is 
fused to lead plates and pressed upon them, or molten lead may be 
blown on to lead plates in dropping from a height. The illustra- 
tion represents a vertical section of a secondary cell made partly 
of integral arborescent metallic lead formed as described. (August 
18, 1882). 


3963.° Musical Instruments known as Mechanical 
Orguinette : R. Whalley, Liverpool. ( 2d.]—A metal plate 
placed between the wind box and the reeds is substituted for the 
ordinary wooden surface over which the perforated band passes. 
An opening is made at the bottom of each of the four small 
bellows. The leather valve is provided witha guard. (August 18, 
1882) 

3964. Secondary or Storage Batteries, &c.: H, T. 
Barnett, London. [6d. 10 Figs.)—Relates to batteries and 
apparatus for automatically switching them out of the charging 
circuit when fully eharged or bridging overany battery in a series 
which may break the circuit. The elements of the battery are 
placed in an oblong box divided into compartments by alternate 
transverse partitions of lead plates and porous earthenware; inthe 
spaces are packed finely divided lead and felt or other porous 
material, the compartments being filled with a ‘‘ convenient 
solution.” The automatic terminal electrode of copper mounted 
on a pivotted armature is placed in a separate compartment filled 
with a metallic solution, which is deposited on the electrode by the 





entering current, which by its increase of weight ti ts the arma- 
ture, lifting its end out of a trough of mercury and so cuts the 
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fully charged battery out of circuit. A shunting arrangement 
placed across the charging circuit is shown in the figure in 
plan. MM" are two electro-magnets, each wound with thick 
and thin wire coils p and p'. The thick coils are joined 
together, one of the free ends — joined to the brass block q, 
connected to the block uv, through which the contact screw r 
passes, and the other end is attached to the metal strip 2 of the 
binding screw s. Two ends of the fine wire coils are joined 
together, the other ends are connected to the binding screws « ¢. 








The thin spring, carrying the armature w, is attached to the 
core of the magnet M, a stronger spring V is fastened to the core 
of M'. The strips zand 2' are in electrical connexion with the 
magnet cores. When the battery is fully charged the automatic 
electrode breaks the circuit, thereby causing the whole of the 
current to through the fine wire helices and attract their 
armature, the current then flows through the thick wire and 
bridges over the outer circuit. (August 18, 1882). 


3965. Machine for Piercing Nail Holesin Roofing 
Slates, &c, : S. Cornforth, Birmingham, [(2d.)}—The slate 
is introduced between slide stops and placed upon the fixed 
punching tools, and the holes are punched by bringing a hand 
lever in succession overa series of movable punches, (August 18, 
1882). 


3966.* Folding and Extensible Cases or Recep- 
tacles, &c.: E. P. Alexander, London. (4. F. Potts, 
Indianapolis, U.S.A.) (2d.)—Relates to articles capable of being 





reduced to a closed or compact form and also of being extended in 
1685) to secure access to or display the contents. (August 1s, 

3968. Hosiery Knitting Machines: W. Harrison, 
Manchester. [td. 12 Figs.}—The Lamb system and Griswold 
automatic system of hand knitting machines are modified so that 
two or more stockings can be knitted by;two or more machines 
worked at one operation by a person turning a crank. (August 
18, 1882). 


3970. Machines for fpasins and Winding Tobacco: 
D. and J. Macdonald, Glasgow. [6d. 4 Fiys.)}—Three or 
more spring coils or endless elastic bands with operating gearing 
arranged to impart to the coils a combined traversing and rotary 
motion, operate so as to screw through or spin the tobacco passed 
between them. (August 18, 1882). 


3971. Insulating Comuoatiions for Coating Tele- 
graph Wires, &c.: C. J. Allport, London, and R. 

shon, Brighton. (2d.)—The first composition consists 
of powdered glass or silica and boiled linseed oi] in equal parts by 
weight ; the second of equal parts, by weight, of glass and india- 
rubber or like gum dissolved in benzole, naphtha, bisulphide of 
carbon, or other suitable solvent. (August 18, 1882). 


3973. (Churns: W. McCausland, Belfast. (6d. 6 Figs.)— 
The vertical parts of the beaters are made hollow, and so that 
when rotated the air enters at their upper ends, and is caused to 
descend and pass out at their lower ends. (August 19, 1882). 


3975. Secondary Batteries and Electric Accumu- 
lators: J. E. T. Woods, London. (4d.)—The plates or 
electrodes are constructed of carbon or alloys of chromium and 
iron, or other suitable metals, and covered with a layer of sesqui 
or other oxide of chromium occasionally mixed with a little 
chromic acid, retained on the surface of the electrodes by a fibrous 
covering of asbestos or woven spun glass, or a diaphragm of un- 
glazed earthenware, or other similar material unaffected by the 
chemical actions of the apparatus. Chromic acid and protoxide 
of chromium are produced by the passage of the charging current. 
Permanganic acid as a permanganate, and sub-oxide of manganese 
or binoxide and suboxide of copper, may be used with suitable 
electrodes in lieu of the oxides of chromium and their electrodes, 
(August 19, 1882). 


3976. Electric Lights: T. J. Handford, London. 
(T. A. Edison, Menlo Park, N.J., U.S.A.) [€d. 1 Fig.J]—Re- 
ferring to the illustration, 1, 2 represent main conductors con- 
nected by multiple arc circuits 3,4 and 1,6. In 8, 4 is an incan- 
descent lamp controlled by the switch a, the arc lamp in 5, 6 being 
controlled by switch b. The upper carbon B, carried by the rod 
D, feeds down by its own weight. The two electro-magnets E F 
are both in the lamp circuit, E operating by the armature c the 
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forked arm e, which locks and releases the rod D; F lifting, by 
the armature g to which is attached the sleeve 7, the locking 
lever e; f is a long stationary bearing. Should the carbons ccme 
together an equivalent resistance R is inserted by the electro- 
magnets H G acting on the armature levers 1k, opposed by the 
springs m n; the lever 1 normally making contact at 10 will break 
contact should the circuit be broken, and an increase in the flow 
of current will cause the magnet G to attract the lever &, normally 
making contact ata. (August19, 1882). 4 - Wr ao Ew 


3977. Manufacture of Ammonia and Purification 
of Shale Oils: D. Urquhart, London. (L. Playfair, 
New York, U.S.A.) [4d.]—In order to increase the proportion 
of nitrogen given off as ammonia during the destructive distilla- 
tion of shale, the shale is mixed before being introduced into the 
retorts with an alkali or alkaline earth. (August 19,1882). - 


3979. Driving Mechanism of Tricycles, &c.: W. 8. 
Lewis, Wolverhampton. {¢d. 2 Figs.|—The mechanism is 





arranged to drive both the wheels, and will also peimit of the 
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necessary differential motion when passing round a curve, (August 
19, 1882). 

3980." Insulation of Wires, &c., Used for the Pro- 
duction and Transmission of ilectric Currents: 
J. H. Johnson, London. (J. M. Hirsh, Chicago, 1l., U.S.A.) 
[4d.]—A gelatinous solution of silicic acid (1,0. Si O,) is placed in 
a tank containing a pulley, over which the wire to be insulated is 
passed at the required speed, and preferably ina vertical direction 
for say 150 ft., through a heated pipe, whence it passes through a 
second similar tank containing a “solution of sulphur, cresol, 
resin, and crude paraftine in methylic alcohol containing suspended 
sulphur, ground glass, or fine sand all in a state of fine division, 
or by preference pulverised mineral wool treated with acid for the 
complete removal of all traces of metal or oxide in the same.” 
Tape strips of cloth passed through the same baths and over rollers 
which coat one side only with finely powdered graphite or metal, 
are wound round the conductor as prepared above in alter- 
nate right and left hand helices, each end of the tape being tied 
closely to the main conductor after soldering to it at the point 
of contact a piece of zinc or other metal more electro-positive than 
the conductor. The cable may be protected by an armour of iron 
wire. (August 19, 1882). 

3981. Steam Engines: J, Shanks and J. G. Lyon, 
Arbroath, N.B.  [(id. 5 Figs.;—A compound engine, each 
cylinder having one port, the exhaust from the high-pressure 
being used for the return stroke of the low-pressure piston. In 
the figure, a horizontal section, Aand B are cylinders connected 


Fig. 2 


™ 














at their open ends by the casting J provided with a lid and air 
openings. The pistons A? B? are connected by the piece K, having 
in its centre a long slot in which slides a bush piece encircling 
the crank-pin E. The valves L M are actuated by the eccentric 
m connected to both valve rods by a pin. The port n com- 
municates with the steam chest of the cylinder B. Each cylinder 
may be double-acting, in which case the cylinders are closed at 
both ends, the valves being duplicated. (August 19, 1882). 


3933. Machinery for Making Bore Holes for Min- 
ing, &c: J. Waddington, B. Longbottom, and H. 
Foundry, Barrow-in-Furness, and J. Ashworth, 
Dalton-in-Furness. _ [{‘i/. 4 Figs.}—In conjunction with 
means for imparting the requisite up-and-down movement to the 
boring tool, an adjustable cushioning apparatus is provided for 
the purpose of regulating the force of the blow. The illustration 
is a side elevation. The rocking lever 4, working on the fixed 























centre 5, is connected to the crosshead 7 of the working cylinder 
by means of links and at its other end by means of a movable 
slide secured by ,a cotter and a connecting rod toa plunger work- 


ing in a cylinder provided with taps or vents 13. The cylinder is 
adjustable,vertically by means of the screw threads and horizontally 
by means ofa movable frame secured by bolts passing through 
the slots 17. Motion is communicated to the chain barrel for 
drawing out the rods by means of the links 34, connected by 
cams and links to the lever 4, bell-crank levers and connecting 
rods 36. This movement can be disengaged when required by 
means of pins. (August 19, 1882). 

3984. Tailors’ Marking Instruments: H. Searle 
and T. J. Ironside, London, (6d. 10 Figs.}—The holders 
are composed of several parts arranged to hold their moulded 
sheets of chalk. August 19, 1882), 

3985. Grinding Mills: W. Wingfield-Bonnyn, Lon- 
Gon. (6d. 4 Figs.}—Relates to a mill adapted for reducing grain 
21d consists, as will be seen on reference to the figure, which 








is a transverse vertical section, of a roller A, which may be a burr 
stone or emery iron roller mounted on the shaft a and revolving 
in close roximity to the back E, of similar material to the roller, 
mounted on the frame B. The material to be ground is placed in 
the hopper D and is fed by the roller d. (August 19, 1882). 


3986, Apparatus for Connecting and Disconnect- 
ing Railway or Tramway Rolling Stock : F. Barnes, 
Reading. [6d. 6 Figs.|—A bar of suitable shape is attached 
to the draw bar inside of the headstock of the wagon, and is 
formed at its extremity to embrace the shield to which it is at- 
tached. A link is attached to the bar by pins and is secured to 
the adjacent wagon by means of a drop pin passing through holes 
in plates, to which a bar similar to the first mentioned bar is 
attached, the drop pin being actuated by a weighted lever. 
(August 19, 1882). 

3937." Utilisation of Galvanisers’ Flux, &c., in the 
Manufacture of Zinc Paint, &c.: H. Kenyon, 

rincham, Cheshire. ([2d.)—The object is to obtain 
various useful products and bye-products, (August 19, 1882). 


Sur Anilin Fabrikation, Berlin. 
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3988. Apparatus for Raising Sunken Vessels, &c.: 
J. E. Hunter and J. H omas, London. (2d.|—The 
pontoon consists of a cylindrical shaped vessel capable of being 
filled with air containing at its centre a vessel provided with a 
perforated bottom and containing a quantity of air to support the 
pontoon when immersed, the pontoon being provided with suitable 
valves. (August 19, 1882). 


3939." Pressure Gauges for Steam, Air, Water, 
&c.: G. E. Vaughan, London. (4. Virmston and W. 
Houston, Paris). (4d. 1 Fig.J|—The ordinary tube is pierced at 
its centre for the admission of the steam or other fluid from the 
inlet pipe, and its two ends are hermetically closed and attached 
to the ordinary lever, carrying the segmental rack, respectively on 
either side of its fulcrum. (August 19, 1882). 


3991. Incandescing Conductors for Electric Lamps: 
T. J. Handford, London. (7. A. Edison, Menlo Park, N.J., 
U.S.A.) |4d.)—An_ oxidised drying oil used alone or mixed 
with any other carbonisable material is formed into a tough 
fiexible sheet by drying or baking. The filaments with enlarged 
ends are punched from this sheet and then carbonised by heat 
under strain and pressure, or the sheet may first be carbonised, 
and then the filaments cut from it, or the oil or mixture may be 
moulded directly into filaments or into a long filament afterwards 
cut into the required lengths. Linseed, cotton-seed, poppy-seed, 
or nut-oil may be used alone or in admixture with hydro-carbons, 
preferably one which decomposes without melting, ¢.g7., ditolyl, 
resins, carbohydrates, &c. To form the sheets, thin polished 
metallic plates or other plates capable of being dissolved may be 
coated with the oil and dried, and the metal removed by an acid, 
or the oil ina solid or semi-fluid condition may be forced out 
through dies. Gluten obtained by removing the starch from the 
flour of cereals, or the whole ora part of the starch that remain, is 
formed to a paste with water and pressed out on polished surfaces 
or inthe form of a filament with extra pieces on for the ends and 
treated in a similar manner to the sheets or filaments of the dry- 


ing oil. (August 19, 1852). 
3992. Ro Engines: J. M. X. Terlinden, Brus- 
sels. (6d. 23 Kigs.j)—Kelates to rotary engines in which radial 


pistons slide to and fro in slots formed in a drum mounted eccen- 
trically in a cylinder and consists in means by which the required 
motion is given to the pistons and the sides and ends of the piston 
caused to work fluid tight. (August 20, 1882). 


3995. Underground Conductors for Electrical Dis 
tribution : T. J. Handford, London. (7. A. Edison, N./., 
U.S.A.) (6d. 7 Figs.)—The object is to arrange the connexions at 
the intersections of two streets ; a box is placed in the centre of the 
road and the eight pairs of conductors are brought up to it and con- 
nected as shownin the figures, Fig. 1 isa horizontal section, and 
Fig. 2a vertical section, partly in elevation. The box C Dconsists of 
two halves bolted together, and has two covers F and G ; on the 

















bottom of F isacircular rib 0 which rests ina groove, and is secured 
by bolts, the joints being made with red lead, the upper cover is 
secured by the screw s; through the apertures EE are brought 
the tubes A A, each containing a pair of conduetors bn, A! con- 
taining the conductors of the feeding circuit. To the ends of the 
conductors are fastened “risers” band b! attached respectively 
to the rings P and N by lead and copper strips. The rings are me- 
chanically connected by insulating bars d. The risers 6 6’, con- 
necting strips cc’, and insulating supports d, are all adjustable. 
The box is filled with suitable insulating material to a height 
slightly above the opening E, (August 21, 1882). 


3997. Manufacture of Solid Cumidine and Produc- 
tion of Diazocumole, &c., for Use in Preparation 
of Azo Colours: C. D. Abel, London. (Actien (resellschaft 
{4d.]—The crude hydrochlorate 
of cumidine obtained by heating hyrochlorate of xylidine with 
methylic alcohol in a closed digestor at 280 deg. Cent., is con- 
verted into the nitrate which is separated from the mother liquors 
by a centrifugal apparatus, and washed and converted by the 
usual process into the base and then subjected to fractional dis- 
tillation. (August 21, 1882). 

3998.. Lamps, &c.: G. B. Lloyd, Birmingham. 
(2d.]—An extinguisher for oil lamps, consisting of a segmental ex- 
tinguisher turning freely about its centre and having attached 
thereto by a chain, a ball resting, when the lamp is in its proper 
position, in a recessed arm, but falling therefrom and drawing 
down the extinguisher on any undue inclination of the lamp. 
(August 21, 1882). 


3999. Recovery of Caustic Soda or Potash Em- 
ployed for the Extraction of Arsenic from Copper 
Precipitates: G. Johnson, Jarrow-on-Tyne. (7. (1))). 
{2d.]—The solution is digested on slacked lime, arseniate of calcium 
being formed which settles down, leaving a solution of caustic 
soda or potash. (August 21, 1s>2). 


4002. Kitchen Ranges: R. W. Crabtree, Leeds. 
(6d, 14 Figs.j)—An auxiliary gas stove is adapted to kitchen 
ranges. The bars of the range are inclined in front of the fire, 
and the firebrick bottom has an iron-cased front edge bevelled or 
undercut, and set back from the vertical plane of the front bars. 
A double ash receiver is employed for separating the dust and 
ashes, the upper one being provided with a grated bottom, curved 
in front and sloping downwards and backwards. A winding cheek 
is fitted with a horizontal piece adapted to slide over the top of 
the oven and prevent access of cold air to the flue, the oven being 
constructed of separate interlocking parts. (August 21, 1882). 


4003.* Safety Devices for Use with Electric Appa- 
ratus to Diminish Fire Risks: S. P. Thompscn, 
Bristol. (4¢.)—The first part of this invention relates to a 


‘* safety catch ;” in place of the easily fusible metal, a piece of iron 
or platinum wire is used, which heats up sufficiently to fuse a 
piece of lead, tin, wax, or resin, this indirect fusion being caused 
to either short-circuit the current or insert a suitable resistance 
into the circuit ; or the expansion of a bar may be made to short- 
circuit the current or introduce suitable resistance. The second part 
relates to an “‘ induction shunt” to prevent sparking at the com- 
mutators, &c., of electric machinery when the current is broken, 
and consists of a coil of insulated wire with or without an iron 
core. Theshunt is placed across the contact points where there 
is liability to sparking, the coil being so constructed that the ratio 
of its co-efficient of self-induction to its resistance shall be equal to 
the ratio of the co-efficient of induction to the resistance of the 
whole of the working circuit. A safety switch having a threefold 





action is described, viz., previous to breaking circuit in a main it 
makes contact through an ‘induction shunt” of high resistance, 
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it then breaks the main circuit, preventing sparking by the shunt, 
and lastly interrupts the current through the shunt. (August 21, 
1882). 

4004." Brewing: F. E. Whitham, Shipley, Yorks. 
[2d.]—The object is to convert the unmoditied starch in the mash 
tubinto dextrine during the operation of brewing beer. (August 21, 

2 

4007. Centrifugal Machines for Drying Salt, &c. ; 
F. Wirth, Frankfort-on-Main. (€. von Lechtolsheim, 
Munich). {6d. 6 Figs.J}—A circular sieve carried in a hollow 
sphere is rotated simultaneously upon two axes, which intersect 
each other obliquely, and is divided internally by wings. Wings 
placed round the outside of thesphere form a ventilator and send 
forth together with the salt a powerful current of air. (August 21 
1882). 

4008. Sppenetes for Indicating the Position of 
Sunken Ships, &c.: W. R. Lake, London. (M. Fern- 
berg, Nasajo, sweden). [4d. 1 kig.|}—A buoy carrying a standard, 
on which are placed a bell and a flag, is attached by a chain to the 
vessel. (August 21, 182). 


4009. Machinery for the Manufacture of Barrels 
or Casks: W,R. Lake, London. (/. Myers, New York, 
U.S.A.) (8d. 12 Figs.|—Relates principally to a collapsible 
barrel-former, it having segmented plates much shorter than the 
staves, and attached to screw-threaded shafts fitting into corre- 
spondingly screw-threaded bevel wheels carried by a plate fixed 
on the main shaft; to elastic retaining mechanism consisting 
essentially of two pivotted arms having semicircular pieces, and 
carrying a series of elastic bars provided with rollers; to the 
hopper for receiving the staves, and to a ring for securing the 
staves in position while the barrel-former is collapsed, and to an 
FS aaa for facilitating the insertion of the head. (August 21, 

$2). 


4011,* 
Lanc. 


furnace to which it is connected by passages. 


Furnaces: J. and T. Robinson, Widnes, 
[2d.J—A cupola is constructed over a refining or reducing 
(August 22, 1852). 

4016.. Piston Lubricators: H. J. Haddan, London. 
(J. Fleischer, Cologne). [2d.}—A piston consisting of two metallic 
discs holding between them layers of cork, india-rubber, or other 
suitable substance, moves in a cylindrically bored vessel and is 
provided with a screw rod for its regulation. A link pressed by 
a spring against the piston rod takes into notches therein and 
prevents its return when screwed down. (August 22, 1882). 


4020.* Roller Mills for Grinding Flour, &c.: T. A. 
Adamson, Belfast. {2/.)|—One or more smooth rollers work 


in combination with one or more fluted rollers. (August 22, 1882). 


4021.° Exhausting Air from Hay or other Stacks: 
W. Haigh, Skipton-in-Craven, Yorks. (2d.)—A wing 
mounted on a shaft is provided in an air-tight chamber arranged 
with suitable valves. A reciprocating movement is given to the 
wing. (August 22, 1882), 


4025. Working Gear and fautanece Used in 
Electric Lighting: K. W. Hedges, London. [(d. 
11 Fiys.)—Relates to controlling from a distance the speed of 
the generator, and to various forms of switches, &c. Referring to 
the drawings, Fig. 1 is a diagram showing an arrangement for 
controlling the speed of the generator A; B is the throttle valve 
of the engine worked by the solenoid C. ©n any set of lamps 
being switched out more current goes to the solenoid, and the 
steam is proportionately cut off. Fig. 3 isa plan of a switch. A 











rectangular contact has its sides a a@ faced with insulating 
material and turns between two springs B B!. In a switch for 
heavy currents a small portion of the current goes through resist- 
ances at the moment of making and breaking contact. A switch 
for suddenly breaking contact has coiled on a spindle (to which 
is attached a contact arm) a volute helical spring. This presses a 
rounded stud on the arm into a rounded hollow, when the spindle 
is turned to make contact, When the spindle is turned the re- 
verse way the spring has to overcome the stud, and a sudden 
break 01 contact occurs. Safety plugs are constructed of two or 
more conducting foils, separated by mica, and suitably mounted. 
(August 22, 1882). 
4026. Skates: C.G. Beddoe, London. [(i/. 10 Fivs.j- 

Relates to means for causing the side claws for the sole to 
descend or otherwise move so as to grip the welt. (August 22, 1832) 


4027.- Dredging and Emptying Dredging Lighters: 
E. P. Alexander, London. (WV. y os ten Beolin - [4d.]- 
Relates to the use of pumps in loosening soil which is to be 
dredged ; to the raising of this loosened soil, and to the details 
in the construction of the pumps. (August 22, 1882) 

4020. Manufacture of Mats: J. Maddin, London. 
[2d.]—Two rollers are fixed one above the other on the inner side of 
the back posts and a third at the back of the posts, over which 
the manilla and hemp chains pass. (August 22, 1882). 


4036. Winding Coils of Wire upon the Armatures 
of Dynamo-Electrical Machines: W. B. Espeut, 





Jamaica. [6d. 6 Figs.}—In the illustration an arrangement is 





shown for winding annular armatures. The annular bracket A 
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carried by the standard M_ upports the toothed ring 
the bevel pinions CC2. A tension reel ¢ is mounted on an axis 
carried by the toothed ring, the wire being led over guide and 
tension pulleys f mounted on axes sufficiently long to admit the 
pulleys following the wire ‘ it isunwound, carried by the toothed 
ring. Anadjustable table N holds the armature g by clamps p 
while being wound. In a modification a wire is carried on an 
annular slippirg carrier placed in an annular recess in the toothed 
ring. (August 23, 1882). 


4043. Machines for Making Moulds for Casting 
Nails: S. Williams, Birmingham. [(d. 8 Figs.|—The 
half mould is supported upon a perforated moulding platform 
having ribs to form the * gets,” and a series of prickers on a rising 
and falling pricker plate, supported upon four vertical racks slid- 
ing in guides in the uprights of the framing, pass through the per- 
foration in the moulding platform before they enter the half 
mould, A winch or handle actuates a pinion for raising and lower 
ing the pricker plate, and the handle traverses a graduated plate 
provided with stops, against one of which it is pressed. (August 
23, 1882). 

4045. Warning or Signalling ipmeretne for the 
Protection of Property, &c.: Diggins and A. 
Gluck, London. [éd. 4 Figs.|—A light is placed outside the 
premises, and a disc of coloured glass is brought before it by 
suitable mechanism actuated by electro-magnets and contact pieces 
placed in various parts of thepremises. (August 23, 1882) 


4048. Manufacture of a Blue Colouring Matter: 
fF. Wirth, Frankfort. (F. Ochler, Ofenbach-on-the-Main). 
{4d.]—A dye stuff is produced by the treatment of the nitroso- 
derivatives of dimethyl, diethyl, orethy!methylaniline in a solution 
of concentrated sulphuric or phosphoric acid with sulphuretted 
hydrogen or suitable metallic sulphides, as sulphide of zinc. 

nning, Twisting, | 


(August 23, 1882). 
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4056. 
or Doubling Worsted, &c.: 
ford. [4d. 2 Figs.]--A notch, or ws 
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| the inlet side. 
the vertical spindle passes, the ring being guided by two guides, | 
the elasticity of the ring insuring atight joint. (October 30, 1882). | 


5188. Gas Motor oz Dasines: : T. Ashbury, H.Sumner, | 
W. Lees, and R. W. B. Sanderson, Manchester, [4d. 
4 Figs.|—Relates to mounting two of the engines described in 


and opposite cranks on the same shaft, thus balancing the recipro- 
cating parts. (October 31, 1882). 


5235. Increasing the Draught in Chimneys, &c.: 
P. A. Bayle, Paris. [6d. 14 Fiys.|— 


draught the chimneys have placed round their interiors small 


their lower ends projecting, at an angle, into the outer air. 
(November 2, 1882), 


table Fibres and Fabrics Water Repellent, &c.: 
Cc. B. Warner, London, [20.)—The object is to obtain a com- 
pound soluble in hydro-carbon solvents and free from acids, and 
consists of a solution of caoutchoue or other elastic gum and 
solid parattine or other hydro-carbon, in benzoline, petroleum, or 
coal tar, or other light hydro-carbon solvent. 
is introduced hydrochloric acid gas or chlorine; it is then 
filtered and distilled in a closed vessel, till no acid reaction is 
manifest. The residual liquid and the impure distillate are used 
to dissolve the fresh gum and other materials. 
1882). 


6055. Car Couplings : A. J, Boult, London. ((. 
E. Mark, Flint, Mich,, U.S.A,) [6d. 3 Figs.}—The hook bar 





vibrates in the draw head saws th a flaring mouth to direct 


| the coupling link; the head of the hook bar is curved so as to 


| allow the link to lift it; 


bottom. edge of the cap ; should the thread not be passed properly | 


through the ‘‘ ring” the notch will break it, so that the end of the 
yarn cannot be ‘‘ pieced up” until itis passed through the“ ring. 
In cap spinning or twisting, twisting in the wrong direc tion is 
prevented by the notch breaking the yarn. (August 24, 1882). 


4079. Secondary Batteries, &c.: L. H. M. Somzee, 
Brussels. [td. 13 Figs.)|—The elements are formed of per- 


forated lead plates coated with minium rendered adherent by 
mixing it with starch, gelatine, or a varnish. A number of these 
plates, separated by perforated sheets of insulating material, are | 


| 
| 
| 
f | 
| 
| 


then enveloped by a thicker perforated lead sheet. Several of 
these elements being placed in acidulated water, and suitably con- 
nected, forma battery. To permit of a thorough penetration of 
the acid and current, a paste is made of pulverised minium and 
pumice stone, which latter retaining the acid renders the battery 
dry. The sheets may be replaced by fragments of coke or other 
porous material impregnated with lead by placing them in a solution 
of acetate of lead. They are then covered with powdered minium, 
which is stamped into their interstices. Organic substances in a 
pulverised state may be similarly treated. The organic matter is 
then carbonised at a suitable temperature, or the organic matter 


may be replaced by lime powder, which is dissolved after having | 


been metallised. Powdered minium and charcoal are mixed with 
sugar or other agglutinative matter, which is raised to a suitable 
heat and cooled down under pressure to form a compact porous 
element. Mixed sawdust and lead powder are similarly treated : 
or alternate layers of lead and organic fibres are treated with an 
acid containing a large proportion of oxygen and then submitted 
to heat. (August 25, 1882). 


4091. Wind Motors: H. Lubben, Hanover. 


| batteries C ; 


‘ | 
[6d. | 


8 Figs.J}—A mill having a vertical driving axle with arms carry- | 
ing sails capable of turning upon axles somewhat out from the | 


middle point cf their breadth, thus tending to keep their surfaces 
in the direction of the wind, but are prevented from doing so, 
when on the one side of the vertical axle, by a crown wheel or 


cam which turns them so as to offer their edge to the wind. 


9 
882). 


(August 26, 1 


4117. Machine for Washing Lawn Tennis Balls, | 


&c.: A. S. Openshaw, Birmingham, [(i/. 2 Figs.J)—A 


cylindrical case has on its internal periphery a series of brushes ; 


a disc revolving in thecase has on its external periphery a number | 


of holders in which the balls are placed ; the bottom of the case 
and the lid are fitted with circular brushes. (August 29, 1882). 


4126, 
W. R. Lake, London. (L. S. Fithian, Mount Clare, N.J/., 

’.S.A.) [6d. 2 Figs.)—An internally bevelled wheel fixed on a 
shaft drives a smaller bevelled wheel placed ab an inclination 
which gears with the teeth on the extended hub, loose on the 
same shaft of a second internally bevelled wheel which in turn 
gears with a second smaller inclined bevelled wheel by which the 


Speed Accelerating Driving Mechanism: | 


power is transmitted to a suitable drum or shaft. (August 29, 1:82), | 


4157. Tricycles and other Velocipedes: W. J. 
Lloyd, Harborne. [1l0d, 16 Figs.|—A loose chain wheel, 
having on its inner face step-like depressions inclined on one side 
for a series of spring bolts carried by the crankshaft to engage 
with, is mounted on each end of the crankshank, locking the 
shaft and chainwheel when travelling in a straight line, and 
automatically ungeared to allow the wheel to travel at the rate 
required by the curve. The bearing blocks of the steering wheel 
are carried in curved slotted plates in which they slide. The 
driving chainwheels are provided with jointed supplementary 
teeth for increasing their diameter, the arrangement simul- 
taneously opening the teeth of one wheel and closing those of the 
other. (August 31, 1882). 


4233. Machines for ‘+ we M 
pressing Flour, Tea. 
{1s. 
3018 of 1877, for the construction of machinery used in packing, 
&c. This specification contains sixteen pages of description. 
(September 6, 1882), 


and Com- 


oulding 
dmonton. 


Joyce, E 


5089. Man-Holes and Mud-Holes in Steam Boilers, | 


&c.: A, Watkins, Greenwich. [4/. 2 Fiys.|—The plate 
around the hole is turned or flanged to about right angles. 
(October 25, 1882). 


5119. ae Traction on Railways and Tramways 
&c.: J. Wright, London, (C. F. Findlay, Chicago, U.S.A.) 
(sd. 10 Figs.|—Relates to Specification : 
apparatus for taking up the slack in cables in which ‘the tension 
wheel is mounted on a carriage and drawn up tight by a variable 
weight consisting of a series of weights suspended a short distance 
under each other ; 
employed. To shunt the carriage on a siding the main cable pulley 
at the points is toothed on its inner periphery within which works 
a pinion and pulley communicating motion to a pulley in its rear 
placed in the tunnel ; the carriage grip unhooks the main cable 
and takes up a cable bent over these two pulleys, (October 27, 
1882). 

5144. Cocks or Valves: 


a W. H. Moseley, Derby. | 


5 Figs.|—The body of the valve is bored truly cylindrical, 


and in this slides a deep ring closing the outlet, but cut away on' new River Act, 


‘the inner wheel, 


22 Figs,)—Relates to, and is in part founded on, Patent | 


2919 of 1882, and to'the | 


or a fixed weight and varying leverage may be | 


| Melbourne Harbour Trust.—-The Melbourne Harbour | 
Trust desires a constitution, and that the Trust should | 


after the passage of the link it falls and 
grasps it. 
which lifts the head of the draw 
| (December 19, 1882). 

6085. Telephonic Apparatus: W. R. Lake, London. 
| (M. F, Tyler, New Haven, Conn., U.S.A, (6d. 3 Figs.|—Re 
| ferring to the figure, a longitudinal vertical section, it will be seen 


head and releases the link. 





that a chamber is attached to the instrument, in the front of which 
is an opening C to allow the nose and adjacent parts of the face 
toenter. A small hole at F serves to admit air. (December 20, 
1882) 


1333. 

17. Electric Lighting and Power Distributing 
Systems: S. Pitt, Sutton,Surrey. (4. 7. Starr, Phila- 
delphia, and W. J. Peyton, Washington, U.S.A.) (6d. 7 Figs.) 
This relates to distributing electrical energy by means of ‘* time 
switches” whereby the currents are automatically directed to or 
cut off from the apparatus to be worked at predetermined times. 
Referring to the illustrations, Ais the generator connected to th« 
main B, in branches of which are placed, in this case, secondary 
each branch is provided with a switch D which puts 
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in or cuts out the batteries by the action of the clockwork E. The 
switch D is pivotted at ¢, and rests by its tooth upon the periphery 
of the setting device, thereby making contact at g and cutting 
the batteries out of the circuit, when, by the rotation of the clock, 
the tooth drops into the recess, contac t is made with g, and the 
current passes through the batteries. The setting device consists 
of two discs having one half of their peripheries less than the 
other halves, the outer wheel being fitted to turn on the hub of 
which is frictionally mounted on the 
arbor of the hour hand ; a semicircular slot permits the front 
wheel to be set by means of a screw, to lift the switch D at any 
predetermined time. 


district clocks. (January 1, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the | 


United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand 


FOREIGN AND COLONIAL NOTES. 


Boston, Brazil, and Antwerp.—Arrangements have been | 


| made for a new triangular steamship line to run from | 
; Antwerp to Brazil, Brazil to Boston, and Boston to | 
Antwerp. 
| such a line from Boston. 


American Locomotive Building —The Taunton (Mas- 

| or six locomotives per month. The works have recently 
supplied locomotives to the Union Pacific, the Atchison, 
Topeka, and Santa Fe, the Mexican Central, and the 
Old Colony Railroads. 


have jurisdiction over the land required for the proposed 
with power to 


(November 18, | 


The ring is lifted by a central boss through which | 
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various necessary works for bringing Pag to Mel- 
bourne. The Victorian Government delays, however, to 
| bring in a bill to carry out these arrange ments. 


| Chesapeake and Ohio Railroad.—The Chesapeake and 


Specification 1360 of 1882 on one frame, actuating two separate | 


| 
To obtain an inc reased 


| Ohio Railroad Company will shortly have steamers 
running between Newport News and Rio de Janeiro, It 
is also intended to run steamers from Newport News to 


| Europe, 


Petroleum in the Argentine Republic. — Petroleum de- 


| posits of great richness and extent are said to have been 


tubes open at both ends but slightly conical at their upper ends, | 


| Republic, and it is believed that the eastern slo 
Sierras of the Andes are underlaid in many p 
5486. Compound for Rendering Animal and Vege- | 


| known depth, and is covered with asphalte. 


Into this solution | 


recently discovered in the upper provinces of the Argentine 
ves Of the 
«sal with 
in the province of Jujuy, 
about 88 acres in extent, and of un 
The liquid 
itself is somewhat thick, of a black colour, and “? no 
disagreeable odour. It is pronounced equal to the best 
American petroleum, Deposits of petroleum have also 
been recently discovered in the province of Mendoza; 


the oil. One of the deposits, 
consists of a lake of 


| one of these is only a few miles south-west of the old site 


A transverse rocking shaft has mounted on it a cam, | 


| inhabitants, 


of the city of Mendoza, destroyed by earthquake in 1861, 
and a concession has already been granted by the Govern- 
ment for working these deposits. According to an 
analysis made in England excellent results are obtained ; 
the yield is stated to be nearly 40 per cent. of kerosene, 
and what adds to the importance of the deposit is the 
fact that the oil flows to the surface, and thus affords a 
constant supply of crude petroleum. 

American Cities.--There are in the United States 
twenty cities which have a total population of more 
than 100,000, and only one possessing more than 1,000,000 
inhabitants. This is New York City, with a population 
of 1,206,299. Following in order of rank come Phila 
delphia, with 847,170; Brooklyn, with 566,663 ; Chicago, 
with 503,185; Boston, with 362,839; St. Eee. with 
350,518 ; Baltimore, with 332, 313 : Cincinnati, with 
255,139 ; San Francisco, with 233,959: and New Orleans, 
with 216,090. It thus appears that New York contains 
about the same number of people as Berlin. Philadelphia 
compares very favourably with St. Petersburg, Brooklyn 
with Constantinople, and Boston with Madrid. In the 
list of cities in the United States containing over 100,000 
we have Cleveland, 160,146; Pittsburgh, 
Buffalo, 155,134; Washington, 147,293 ; Newark, 

Louisville, 123,758 ; Jersey City, 120,722 
116,340; Milwaukee, 115,587; and Providence, 


156,389 ; 
136,508 ; 
Detroit, 
104,857. 


European Locomotive Building. —Germany now possesses 


| twenty-two locomotive works, four of which manufacture 


The annual production 
1790 engines. Prussia 


engines for narrow gauge lines. 
of the eighteen others is about 
alone turns out 1660 locomotives, Berlin has three shops, 
making 450; Hanover has one establishment whic) 
furnishes 200 locomotives ; and Hesse-Nassau one which 
manufactures 150 annually. The annual production for 
narrow gauge lines is 70. The total number of engines 
thus far made in Germany is 20,700, of which Borsig, of 
Berlin, contributed 3000. The Austro-Hungarian Empire 


| has five establishments and their annual production is 400 


hollow | 


A central electric clock conticls all the | 


It is thought that there is a good opening for | 


sachusetts) Locomotive Works are now turning out five | 


orrow 1,000,000/. for | 


engines, Switzerland can make 350 engines annually. 


A Larce Steam Yacut.—A steam yacht, which it is 
said will be one of the largest yet built, has been ordered 
from Messrs. Shuttleworth and Chapman, Limited, of 
Erith, engineers and shipbuilders, by Mr. Gustave Carels, 
consulting engineer of Ghent, on behalf of Baron Arthur 
de Rothschild, of Paris, who already possesses the yachta 
Eros and Passe-Partout. This new yacht is to be ex 
tremely fast, and to be fitted with all the latest improve- 
iments. She is to be designed by Mr. Alfred H. Brown, 
naval architect, of Waterloo-place, London, and will be 
built to take the highest class at Lloyd's for hull and 
machinery. She will measure 215 ft. on load-water-line, 
27 ft. beam, and 18 ft. depth moulded ; and will be built 
under the joint superintendence of Mr. Carels and Mr. 
Alfred H. Brown. 

THE SociETY OF Arts.— The following are the dates 
and arrangements for the forthcoming meetings of the 
Society of Arts: Ordinary meetings Wednexdays— A pril 
11, ‘The Portrush Railway and the Transmission of 
Power by Electricity,” by Alexander Siemens and 
Edward Hopkinson, D.Sc.; April 18, ‘* The Government 
| Patent Bill,” by H. Trueman Wood, B.A., Secretary of 
the Society ; April 25, ‘‘ Economy of Sanitation,” by 
Captain Dougl: 1S Galton, C.B., F.R.S.; May 2, “The 
C Jomparative C laims of Etching ‘and Engr: aving to rank as 
Fine Arts,” by Seymour Haden; May 9, ‘‘ English and 
Foreign Silver Work, with some Remarks on Hall- 
marking,” by W ilfred Cripps, F.S.A.—Applied Chemistry 
and Physics Section, Thursdays—A pril 12, “‘ The Forma- 
tion of Diastase from Grain by Moulds,’ by R. W. Atkin- 
son, B.Sc.; May 24, ‘‘The Developme nt of Electric 
| Lighting,” by J. E. H. Gordon, B.A.; April 26, “A 
New Process for the Separation and Recovery of the 
Volatile Constituents of Coal,” by T. B. ——o Memb. 
Inst. C.E. —Indian Section, Fridays— April 20, ‘‘ The 
Fisheries of India,” by Surgeon- General Francis Day ; 
| May 4, ‘Some Notes on the Domestic Architecture of 
| India,” by C. Purdon Clarke. The Council of the Society of 
| Arts have appointed a committee to consider the question 
of preventing collisions at sea. The work of the com- 
| mittee will confined to a consideration of the best 
means of preventing collisions in fogs. The committee 
| will be glad to receive any information on this subject 
| from persons who have given their attention to it, or to 
consider any proposals having for their object the pre- 
vention of such collisions. All such communications 
should be addressed to the Secretary of the Society of 
Arts, John-street, Adelphi 
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PHOTOMETRY.—No. VIII. 
WHEN the operator has decided which is the most 
efficient photometer at his disposal, and has settled 
onthe standard of light best adapted for the com- 
parison of the intensity to be measured, it is neces- 
sary that he should devote himself to a serics of 
experiments in order to determine the power of the 
rays emitted in all directions, and to deduce 
formule for estimating the value of the luminous 
source, It is also necessary that he should 


| 


} 
Fig 54. go 
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study the effect produced by one or several lights 
upon the ground, in the working plane and 
in the variable directions which may change in 
each particular case. In a word it is necessary, 
not only to consider the light emitted, but also 
the light received, the absolute intensity of the 
suurce employed, the useful distribution of the 
rays, the suppression of shadows, and the unifor- 
mity of the light on all points illuminated. The 
investigator may then pass from a theoretical study 
—that of light—to a practical question—that of 
lighting. We shall not consider here the question 


of the cost of illumination obtained with different 
varieties of electric burners, but shall confine 
ourselves to certain 


brief indications on the 
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luminous efficiency of some of these sources of illu- 
minaticn. In doing this we shall be able to show 
the application of different photometric methods, 
and the results to which they have led. Electric 
arc lamps may be divided into two classes, those 
fed by direct and those by alternating currents. In 


observing the projection of a voltaic are upon a 
screen it will be seen that the two carbons are not 
equally efficient in illuminating power. The negative 
carbon becomes pointed, the positive on the con- 
trary is hollowed out into a crater (Fig. 49), and of the 
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total quantity of light emitted, about 5 percent. only 
is attributable to the arc itself, 10 per cent. to the 





tg 42 
negative carbon, and 85 per cent. to the positive 
carbon. It becomes necessary therefore, if it be 





desired to place such a light under the ordinary 
conditions of service—that is to say to throw the 
light downwards—to make use of regulating lamps 
in which the positive carbon is above the negative, 
so that the crater may act asa reflector to thruw 
the rays upon the ground in every direction, except 
vertically under the negative carbon. The amount 
of light distributed in any given direction will be in- 
creased, as the extent of the crater that can be seen 
is greater. If the axis of the two carbons be 
identical, and the points be separated by a space of a 














few millimetres, it is evident that the boundary of 
maximum intensity will be a cone, the opening of 
which is greater or smaller according to the con- 
ditions of the experiment. Outside and within 
this cone of maximum brilliancy, the intensity 
will decrease gradually under symmetrical condi- 
tions, in such a way that the illuminated zones on 
a plane perpendicular to the axis of the lamp and 
placed below it, will be concentric on each side of 
a circle of maximum light. 

When instead of uniform distribution it is desired 
to obtain a maximum beam in a given direction, 
such as is necessary for lighthouses and other 
special installations, it becomes necessary to incline 
the lamp in such a way that the direction in which 





4 
it is desired to obtain the greatest intensity, cor- 
responds to the angle of the greatest emission of 
light. It is easy to obtain a higher efficiency 
by the simple device of shifting the axes of the 
carbons as shown in Figs. 50 and 51, so that the 
positive carbon may present an oblique crater, 
almost wholly visible in the desired direction. 
Again, by inclining the carbons in such a way that 
the crater may be vertical, a maximum intensity in 
a horizontal plane is obtained, the opposite side pre- 
senting the minimum of brightness. MM. Sautter, 
Lemonnier, and Co., Paris, the well-known engi- 
neers, have constructed several regulating lamps 
on this principle for lighthouses, and for naval and 
military purposes. We borrow from the publica- 
tien already referred to,* a certain number of 








* Appareils Photo-Electriques Employes par les Ma- 
rines Militaires. 





"RESULTS OF 


Particulars. Units. 


Speed of armature. . 
Diameter of carbons mill. and inches 
Coppered or non-coppered oe ee 
mill, and inches 
ohms 


” 


Mean length of arc 
Resistance of armature 
of electro-magnets 
total of generator 
of conductor. . - 
* of carbons and are 
Total resistance. 
Streugth of current 
Electromotive force 
Mean luminous value 


” 
” ” 
” 


amperes 
volts 
; ‘ carcels 
projector with és 


” * from 
carbons inclined. ae 


PARTICULARS OF GRAMME GENERATORS EMPLOYED 





Wire in Field 
Magnets. 


Wire in 
Armature, 


Type of Generator, Power 
in Carcels, 


| No. of Revolutions per 


Diameter. 
i 
| 
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= s 
= | Diamcte 
x = | Diameter. 
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AC 609 ., 

CT 1600., 
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DQ 4000 ; 

Two generators 
quantity ‘ p ; 
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practical results obtained by means of the Degrand 
photometer, and a gas jet of seven carcels, regu- 
lated by the Giroud rheometer. Figs. 52 to 72 
show the curves of distribution of intensities, and 
the lumineus values with the carbons arranged verti- 
cally, and also inclined in such a way as to throw 
the maximum beam in a horizontal plane. We 


give below a Table showing the principal particulars | 


of the Gramme generators used in the French 
marine, and with which the experiments were made. 
The last two lines of the Table compared with 
the second and third, and Figs. 60 and 66 compared 
with Figs. 57 and 68, show a gain in light by 
coupling two generators in quantity. 
In the foregoing Table the mean quantities of 


light are the averages of quantities observed follow- | 


ing the different angles. The maximum quantities are 


then attained in the projectors by employing inclined | 
lamps, and placing the face of the positive carbon | 


opposite the observer. The annexed Table contains 
further information upon the same experiments, 


and completes the information given in the dia- 


grams Figs. 52 to 72. 
An examination of the preceding figures will show 


that the system of lighting with superposed carbons | 


presents the inconvenience that beneath the ap- 
paratus is a dark shadow, where it is often of im- 
portance to have light. Manufacturers have reduced 


the extent of this zone by placing above the arc | 


Revolutions per min. | 
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PHOTOMETRIC EXPERIMENTS BY MM. SAUTTER, LEMONNIER, AND CO 


| Figs. 52 to 54. Figs. 55 to 57 Figs. 58 to 60. Figs. 


1600 
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880 
.B5 i 18.5 
( + coppered |-+ coppered ’ 
( —non-coppered — non-covpered ) 
4=.16 4.16 
658 oe 
458 
1,116 
B50 
1.867 
3,428 
24.5 =. 
80 ’ 
490 (Fig. 55) 
! 1200 (Fig. 56) 


coppered 
8=.12 
1.374 
568 
-240 
1.213 
2.021 
42 


85 
1185 (Fi 
2600 (Fi 


90 ' 
226 (Fig. 52) 
625 (Fig. 53) 
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AND LiGHt OBTAINED. 


of 


Resistance in 
Ohms of 


Quantity 


Minute. 
faximum 


a 


Field Magnets. 
| Current in Ampéres. 
| Electromotive Force. 
Resistance of Conductor. 
Resistance of Arc. 
Mean Quantity of Light. 
| Power absorbed, Horse- 


Armatures. 


y 


ohms. ohins. \carcels. 

127 | 1.4 226 
490 
1015 
1241 


2198 


ohms. ohms. 
1.374 l 
.658 

.240 

069 

178 


volts. 
90 

80 
86.160 
SH 


carcels, | 
625 
1200 
2500 
8300 
6000 


1.867 


=or, 
Zo 


.350 
245 
. 280 


173 


w74 


330 85 .240 1,213 2600 


120 89 240 8§=.629 4600 


7. The distance not being accurately known. 

8. The sight not being properly adjusted. 

9%. The roll of the ship. 

10. The swing of the gun. 
11. The man firing not taking proper aim. 

These are the points with which we have to deal, 
and we will endeavour to treat each of them in order, 
as briefly and clearly as possible. 

1. As many of our readers are aware, a full sight 
‘is that taken when the line of sight passes through 
the top of the back sight, the top of the foresight, 
and the object. 

A half sight is when the ‘line of sight’ passes 
through a point half-way up the notch in the back 
sight, the top of the foresight, and the object ; and 
a fine sight when the ‘‘ line of sight” passes through 
| the bottom of the notch in the back sight, the top 
of the foresight, and the object. 

The appearance that the sights would present to 
| an observer standing behind the back sight are 

shown in the annexed diagrams, Figs. 1, 2, 3. 


Full Sight Half Sight Fine Sight 
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the mechanism feeding the carbons, which was at 


one time generally fixed underneath, but the nega- 


tive carbon and its holder, however small they may | 
From this arose | 


be, always throw a dark shadow. 
the idea of placing the carbons horizontally, which 
allows the employment of rods of greater length, 
and a consequent increased duration of lighting. 





HITTING OBJECTS AT SEA. 

In a recent article relating to torpedo attack 
and defence (see page 301 ante), we referred to the 
difficulty of hitting an object at sea. We now pro- 
pose to enter into some particulars, and to show 


what causes combine to render this such a difficult | 


matter. 

There are eleven different ways in which errors 
may be introduced, and we will discuss them under 
the following headings : 


1. The use of a full or fine sight instead of a half | 


sight. 


2. The charge not being always rammed to the | 


same density. 

3. The lateral deviation of the projectile due to 
the speed of the ship. 

4, The correction necessary to be applied in con- 
sequence of the enemy moving. 

5. The deflection of the projectile by wind. 

6. The tube not acting instantaneously, 


Feg. 7 Fig. 2 Fvg.3 


The half sight is the sight supposed to be taken, 
that is to say, that the guns are so sighted that 
a line passing half-way up the notch in the 


back sight, and over the fore sight, is parallel to | 


the axis of the gun. Now the depth of the notch 


in a sea-service gun is asarule .15 in. ; hence if | 
instead of the half sight a full or a fine sight be | 
taken, we have the muzzle raised or lowered through 


a corresponding amount. Taking a 10-in. M.L.R. 


/as an average gun, we see that the length of a/| 
| graduation on the sight corresponding to 100 yards | 


is about .12 in., therefore it follows that by using a 
| full sight the projectile would pass 50 yards over 
| the object aimed at, and of a fine sight 50 yards 
short. 

The reason for having the sights of ‘sea-going 
guns so coarsely cut is that the firer must stand 
| about 6 ft. in rear of the gun to take aim, and it is 
| extremely hard to get the sights aligned if finely 
| cut. 


between a full and a fine sight. 
We may say, therefore, that the sighting error 
| ranges from 50 yards short to 50 yards over. 
| 2. It is of course a well-known fact that the 
| effect of a certain quantity of powder, when placed 


51 18 
coppered 
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86.160 
1015 (Fig. 61) 
2500 (Fig. 62) 


With any motion on the firer may be con- | 
| sidered lucky if he gets his sights on anywhere | 
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. (See Figs. 52 to 72, page 361.) 


61 to 63. Figs. 64 to 66. Figs. 67 to 69. Figs. 70 to 72. 
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in a gun behind a projectile, and exploded, will 
vary according to the space in which it is confined ; 
and this space in our guns is so arranged that the 
powder will have its maximum effect. Hence it 
follows that if the projectile is rammed a little too 
far, or not quite far enough, a corresponding loss 
of velocity, and consequently of range, is the result. 
Hence displacement of the projectile means loss of 
velocity. This error is fully appreciated by artil- 
lerists, and many attempts have been made to 
remedy it. In the latest patterns of muzzle-loading 
guns the projectile has been stopped at a certain 
point by the rifling ending there, so that the studs 
in the gas check coming to the end of the rifling 
always stop the projectile in the same place. 

In the old guns, or rather in the less modern 
muzzle-loading guns, where the rifling was origi- 
nally made to suit lighter charges, the heavier 
charges now used for these guns are made up with 
stout sticks in them, so that the projectile on being 
hammered home, comes in contact with the stick 
(the other end of which butts against the bottom of 
| the bore), and thus prevents the powder being 
compressed. This does very well as a rule, but 
since the charges for our heavier guns are now 

| made up in halves and quarters, the sticks of the 
different charges cannot be always relied upon cer- 
| tainly to take fairly end to end. The annexed dia- 
grams (Figs. 4 and 5) show a charge fairly placed 


8 MWSyy 


j and also one that has been displaced in the ram- 
ming. 

In breechloading guns this error is altogether 
eliminated, as the projectile is always pushed in 
until the driving ring takes against the rifling, and 

| is therefore always in the same position. 

| 3%. Supposing that one of the guns of a ship going 

| through the water at the rate of n knots an hour, 

|is loaded and trained on the beam, then the pro- 
jectile is travelling sideways at the same rate as 

| the ship is going. Supposing now that the gun is 
fired, the projectile receives an impulse in the 
direction in which the gun is pointing, but it does 
not lose its lateral motion, hence the shot on start- 
ing has two motions, of which the absolute direction 

| taken by it will be the resultant. (See Fig. 6). 


Velocity giver _by powder=V. 
Angle of deflection 
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Velocity of ship-#1 Fig 6 

Say the shot has a velocity of vfs given by the 

powder, and as we have already seen, it has a lateral 
x2000x%3 5 

velocity of » knots an hour —" % BOUO X : fs Ladd 
60 x 60 3 

nf 8. 

Hence, by the parallelogram of forzes, if ¢ be 

the angle, though which the projectile is deflected, 

we have : 

n 


. 
, 


y 
that is to say, that for any given velocity the tan- 
gent of the angle of deflection varies with the 

| speed of the ship, and as with small angles, the 
angle itself varies as the tangent, we have that 
the angle of deflection varies with the speed. 


Tan. ¢= 4 
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If this triangle is worked out it will be found 
that for guns with a velocity of 1500 ft. per second, 
about 4 min. per knot of speed is the result. 

Now let us see what deviation we could prac- 
tically expectin yards. Taking our fighting speed 
at 12 knots, and the distance at which we are going 
to engage the enemy as 1000 yards, we have the 
following triangle to solve : 

We find that «# — 15 yards about, so that if the 
gun was laid directly for the object it would pass 
15 yards to the right or left, according as the firing 
ship was moving right or left. 

Fig 7 


Range 300 feet « X~dis uv yarde reqv 





It is evident then that there must be some means 
of correcting this, and it is done by means of a 


deflection leaf on the sight, so arranged that it can | 


be moved through a distance representing 30 min. 
deflection in the older pattern guns, and up to as 
inuch as 3 deg. in the latest guns, each side of the 
centre. 

The distance which the shot would pass to the 
yight or left of the object being about 1.5 yards 
(33) per knot of speed, it is evident that the speed 
at which the ship is going must be more or less 
accurately known, or it is of little use attempting 
to hit any small object. It must be borne in mind 
that as the shot tends to fly in the direction in 
which the ship is moving, the muzzle of the gun 
must be trained a little further aft to counteract 
this tendency, and therefore the deflection leaf (if 
on the back sight) must be moved towards the stern 
of the ship. Errors frequently occur in the adjust- 
ment, through men moving the scale in the wrong 
direction, and this of course doubles what the error 
would have been had the scale been left at zero. 


For example, with the ship going 12 knots, a mis- | 
would | 


take like this would mean that the shot 
strike a spot 30 yards to the right or left of the 
object aimed at. An error is introduced, too, if 
the gun is trained forward or aft of the beam bear- 
ing, for then the ship’s motion tends to increase 
or decrease the range, and to decrease the lateral 
error. However, within the usual limits of train- 
ing, this error is so small that it may be neglected. 

4, When firing at a moving object, it is evident 
that if the guns are pointed straight at the object the 
projectile would not hit it, because during the time 
the projectile is on its way from the gun to the object, 
the object itself is moving. Suppose the velocity 
of the shot to be v f s, and the enemy to be moving 
with a velocity of k f s, in a direction at right angles 
to it, it follows, as in the last case, that the gun 
tan. —! , in 

: 

Here then is another cor- 


must be trained through an angle 


order to counteract it. 


rection to be applied, and it is again done by means 
of the deflection scale ; in this case, though, since 
the shot would, if aimed straight at the object be 
left behind, we must aim in front of the moving 
object, and so the deflection scale must be moved 








in the direction towards which the enemy is moving. 
The above deals with the case in which the enemy 
is moving perpendicular to the line of fire ; should 
he be moving more or less towards or from us, of 
course the deflection angle must be decreased in 
proportion, The annexed diagram, Fig. 8, shows 
the difference in the deflection angles in case of the 
enemy moving («) perpendicular to the line of fire, 
(b) in a direction inclined to the line of fire at 45 deg. 
Hence we see that in order to make accurate firing 
the speed and direction of the enemy should be 
accurately known. 

5. This point requires littleremark. There is no 
way of knowing the exact amount of deflection re- 
quired to counteract the effect of wind, but it has 
been found by experience that with a fresh breeze 
blowing across the range, about 15 min. deflection 
will be required ; this put into distance represents 
about 5 yards at 1000 yards. 

Where not blowing across the range, the effect 
of the wind on the projectile has to be considered as 
regards its falling short or going over, and to 
counteract it, the sights will require to be raised 
or lowered. No definite figures can be given to 
show the extent of this error, but at long ranges it 





| sometimes amounts to as much as 100 yards in a 
| stiff breeze. 
The last three subjects have had to do with 
| deflection, and, as at present arranged, all these 
| have to be allowed for on the same deflection scale, 
| for example, say, a ship going eleven knots through 
| the water, has to fire a starboard gun at a torpedo 
| boat going eighteen knots in the opposite direction, 
bi fresh breeze at the time blowing from forward in 
| the firing ship. The deflection scale would have to 
be adjusted as follows : 

The correction for the speed of the ship herself, 

is, as we have seen, 44 min. to the right. 

For the speed of the torpedo-boat 1 deg. 12 min. 
also to the right, and 
To counteract the effect of the wind, 10 min. (say) 
| to the left. 

Making a total correction of 1 deg. 46 min. to the 
| right. 
| This is one of the simplest cases where we have 
| the gun trained on the beam, the enemy running 
| parallel to the line of fire, and the wind blowing 
| perpendicular to the line of fire. 

(T'o Le continued.) 


x T 7 
LITERATURE. 
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Eqitilitrio interne delle Pile metalliche, secondo le leggi 
della deformazione elastica. Per L. ALLIEVI. Roma. 
1882, 

THE stability and strength of a braced pier may 
lat first appear a matter very simply determined ; 
the usual conception being that a braced pier is like 
a solid pier, simply liable to overturning under the 
influence of lateral force, and that both the up- 





| rights and the bracing can be designed according to | 


|that hypothesis only. The prevalent notion of 
strength is pithily expressed in the following re- 
mark. On looking at the débris of a marine pier 
at a watering-place on the west coast of England, a 
casual observer remarked, seeing the iron ties, &c., 
curled like whips, “I suppose the rascals did not 
| put enough iron in the thing.” 

The popular rationale of construction and the 
remedy for defect are thus very simply indicated ; 
the whole matter apparently lies in a nutshell. 

But in point of fact it is a nutshell very hard to 
crack. If the consideration of how much iron, 
where applied, and how distributed, is to be de- 
pendent on the will of a draughtsman, sharp and 
rapid, but dependent on pocket-book formule, or 
on the above-mentioned principle, or on a blind 
graphic method, then such practice will not arrive 
at it correctly. Something else must be taken into 
consideration, and that something is very trouble- 
some and excessively tedious in analytical handling. 

To illustrate the practical requirement of the 
construction. If one walks on a marine pier in 
very boisterous weather, accompanied by high 
surging sea, one notices that an occasional very 
heavy sea striking the supports, &c., laterally, gives 
a comparatively small shock to the pier as a whole. 

Sut it may also be noticed that a topping high sea 
more light in character, and washing over a part of 
the pier, may cause a serious shock to the structure. 
In ‘the one case there is strong lateral pressure 
combined with lateral shock, in the other case there 
is a nearly vertical shock, and the latter appears 
more damaging in character, even when far less, by 
estimation, in amount. 

The point then arises, ‘‘ Are our braced iron piers 
designed to withstand such vertical shocks, or do 
the mere chances of construction undesignedly 
act in opposing those forces?’ Apparently the 
latter ; while the coarse excuse of marginal strength, 
really and scientifically allowed for other reasons, 
is made to cover a multitude of unconsidered 
matters. 

Asa rule, these [piers are designed to withstand 
lateral pressure with sufficient stability to support 
their own weight, and to carry a roadway or path- 
way, the planking, ordinary quiet traffic, and 
perhaps a few bales of merchandise. There isa 
certain amount of marginal strength, but that is of 
acertain sort, not altogether of the sort required to 
resist vertical shock ; while as the public determines 
that these piers must be excessively low in cost, the 
marginal strength is seldom very large. We read 
sometimes as news that piers are partly washed 
away inarecent storm, and we sometimes inspect 
the relics of the departed under an impression that 
the design was deficient to withstand the vertical 
shock from a heavy topping sea. 

If this be not admitted as a fact, it is admissible 








363 


as a theory, that may account for many accidents 
of this class. Perhaps we cannot estimate very 
exactly the effect of any vertical shock on a braced 
pier, but we may certainly modify our designs in 
order to resist them. 

| The study of this subject will be greatly aided by 
| 


the valuable work and the thoroughly elaborated 
| deductions of Signor Allievi, an Italian civil engi- 
neer. The standard works treating of braced piers, 
hitherto published, are the articles of Nordling, in 
the Annales des Ponts et Chaussées, and those of 
Winkler, Theorie der Gitterpfeiler, both compara- 
| tively modern, and entering deeply into the subject. 
Nordling treats the subject purely from the argu- 
j ment of direct resolution of static stress, but ad- 
|mits its insufficiency to deal with effect in sub- 
|sidence under vertical stress, and seems most 
naturally alarmed at the probable extent and com- 
| plexity of any formul# in which it might be 
j}treated. His remark is: ‘‘The apparently un- 
| known effect of the bracing of the supports in 
| resisting the tendency to bending motion of the 
upright shafts under vertical load, a resistance 
| that has not been yet calculated,” &c. 

Winkler first deals with the cross-bracing by 
|ordinary static resolution, and its corresponding 
| graphic application in diagram ; he then treats the 
horizontal bars by a combined method, partly of 
static resolution and partly of elastic deformation. 
He certainly is thus slightly in advance of Nord- 
ling; but Signor Allievi remarks about Winkler’s 
mixed method, that it is hardly legitimate ; it is, 
however, clear that it has been merely partially 
applied. 

Signor Allievi has had the courage and ability 
to apply the laws of elastic deformation to the 
fullest extent, and treats braced piers entirely by 
this method, with indifference to the vast number 
of symbols it involves. 

The investigation fills 120 of a large 
quarto volume, and, far from being diffusively 
written, would even bear some expansion in a few 
parts, where the treatment is rather concise or 
abrupt. The symbols used and the mode of nota- 
tion are excessively numerous and elaborate, render- 
ing their mere preliminary study a long operation, 
| yet it cannot be said that unnecessary symbols have 
been introduced, or that any other method could 
| have mitigated this inevitable difficulty to any very 
| great degree. 

The types of construction treated are those of 
| ordinary use. First, the pier or support formed of a 
| couple of vertical columns, jointed at each tier, and 
| braced throughout by bars of equal section, both 
in cross bracing and in horizontal bars ; second, a 
similar case with inclined shafts ; thirdly, a quadri- 
lateral pier of four vertical shafts ; fourth, a quadri- 
lateral pier of four inclined shafts, all on the same 
| system of bracing. Next, he adopts thick hori- 
| zontal bars of enlarged section with cross bracing of 
| small section, and treats the before-mentioned four 
| cases under these altered conditions. He also enters 
| to a small extent into other details, curved lattice 
| bars, &c. He treats each case rigorously and at full 
length. He then descends to explicit approxima- 
tive formule, and illustrates the results of both in 
a numerical example. The solutions are necessarily 
lengthy and complicated from the multitude of in- 
volved symbols, some of which express compound 
terms, so much that it is impossible to quote any 
one of them in a cursory review of the subject ; but 
their application in numerical examples of actual 
cases is comparatively easy and simple. The general 
method is to assume that at each tier two outward 
horizontal displacements, and one vertical down- 
ward displacement, are effected by vertical and 
lateral stresses of all sorts; the equations of stress 
and displacement are deduced for each tier through 
the principle of elastic deformation, and specially 
| for the top and foundation tiers. The load on the 
| pier and the weight on the shafts, &c., being given, 
|as well as the dimensions and proportions of the 
structure, the corresponding displacements and the 
strains on the shafts, the cross-braces, and the hori- 
zontal bars, can be, numerically calculated for every 
tier. These results are separately determined ac- 
cording as they are due to vertical or to lateral 
stress ; and involve separate sets of symbols. They 
also vary with the types of construction before 
mentioned. 

Apart from these solutions Signor Allievi also 
treats in an extended manner the influence on a 
series of braced piers of the continuity of a hori- 
zontal girder fixed on them, deducing by solution 
the effect on any portions of the shafts at each 
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tier. Besides, he enters into the effect on a series| | Whether these results, so ably and laboriously 
of braced piers produced by the wind pressure | deduced by Signor Allievi, may be modified in 
acting on the continuous horizontal girders fixed | future by shorter and yet equally correct modes, is 
tothem. The whole is well illustrated by a series | a matter not now to be prejudged ; but the honour 
of diagrams and figures contained in several large | of having first carried the principle through, and 
plates. | of enabling us to calculate the effect of vertical 
Signor Allievi mentions that there is a geometric | forces on braced piers, will even then remain with 
resemblance in form between a vertical braced pier | him. Too much praise cannot be awarded him for 
and a horizontal braced girder, and admits that | the achievement. Its practical application and its 
the method of static resolution of stress is perfectly | use will, as in many such cases, fall into English 
legitimate and sufficient for the study of the equili- | hands more than others. 
brium of the latter, but he denies that there is any | As the book marks a new era in such matters, 
analogy between the static conditions of the two, | thereisno doubt that a conscientious translation of 
pointing out that a horizontal girder is principally | it by some one versed in the subject would be 
actuated by bending moments due to a transverse | useful, if not indispensable, to the numerous pro- 
load, while a vertical pier is principally affected by | fessional men in this country that may at any time 
the subsidence due to a load, pressure or shock, | be called on to design and erect a braced pier. 
acting in the direction of its length, or at least | 


approximately so. a ees ENGINES OF THE “CZAR.” 


Of this there is no doubt. | si sai litle al a 
analogy between the progressive growths of ideas, | g as WESK & SWO-page COgTaving, Lopeuer 


: -:41, | With views on the present and opposite pages, showing 
and the gradual dev elopments of knowledge, with | the general arrangement of the engines and boilers of 
reference to the subject of stresses on the one and | thegs, Czar. The machinery for this vessel was con- 
on the other. The time is not very remote, when 


, | structed by the Wallsend Slipway and Engineering 
the effect of a transverse load on a horizontal beam | Company, Limited, of Wallsend, near Newcastle-on- 
was believed to consist principally, if not entirely, 


| Tyne. We shall shortly publish further engravings of 
in shearing stress ; the horizontal forces or bend- 


| these engines and boilers, and for the present we 
ing moments were not calculable even when recog- | therefore postpone our description. 

nised, and transverse action was treated in the gross | 

as a simple force of a special sort. Similarly with | STRINGER’S DRAWING PENS. 

a braced pier, the lateral stresses have been princi-| We subjoin a view of a new form of drawing pen, 
pally dealt with hitherto, and the effects in subsi- | invented by Mr. C. B. Stringer, and Pwr. 9 by 
dence under vertical load, whether pressure or | Messrs. Elliott Brothers, of 449, Strand. The novelty 
shock, have now only become calculable. ‘consists in adjusting the width of the line, by means 
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of a ring that embraces the two blades, and can be 
moved backwards and forwards to bring them nearer 
together, or to allow them to spring further apart. 
In one form of the pen, the hold of the ring is frictional, 
and it can be slid up and down on the blades by the 
middle finger to make the required adjustment ; in 
the modified arrangement, shown by our illustration, 


the inside of the ring Ais screwed and fits upona 
thread at the base of the blades. In this latter arrange- 
ment it is difficult to alter the position of the ring 
without using both hands, a fact which makes the slid- 
ing ring arrangement the most convenient, Both the 
arrangements have the advantage of doing away with 
a piece which is apt to be lost, like the ordinary 
adjusting screw. Mr. Stringer’s pens are being made 
with a square shoulder in the handle, which makes them 
very convenient to hold steadily. 


LUBRICATION. 

In a paper read before the Manchester Association 
of Employers, Foremen, and Draughtsmen, Mr. Veitch- 
Wilson has lately given his opinions on the subject of 
lubrication, formed partly by a long practical expe- 
rience in the oil trade and partly the result of research 
and experiments into the properties of various lubri- 





| cants. He commenced by showing that under favour- 
able conditions the heat developed in a bearing varied 


inversely with the fluidity of the oilemployed. Using 
a Stapfer oil-tester he made three trials of each sample 
of oil, and in order that the results might be as nearly 
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as possible comparable with actual practice, the usual 
method of operation was departed from, and in place 
of it, the apparatus was run with a liberal supply of 
oil, so that it resembled a well-lubricated bearing, for 
an hour and a half, the temperature being carefully 
noted at intervals, and the mean result deduced 
from the readings taken during the last hour of the 
trial. Atthe same time the fluidity of each sample 
was tested at three temperatures, 60 deg., 120 deg., 
and 180 deg. F. and was expressed by the number of 
seconds in which a definite quantity ran through a con- 
tracted orifice. 


Body at 





. ‘i ‘al S. G. at 
Name of Material. . rig 60 dee. '120 dew. 180 deg. 
— Fahr.  Fahr. Fahr. 
Castor oil 960 . 132 41 158 
Resin oil mr 990 vs ve < 53 
Engine tallow = ae solid 41 26 
Tallow or animal oil fe 143 37 25 141 
Neatsfoot oil .. ee 112 40 29 
Rape oil 16 168 41 30 148 
Lard oil O16 96 38 28 146 
Olive oil M15 92 37 28 142 
Sperm oil .880 47 30 25 133 
Mineral oil 905 (9 45 : 121 
oak 875 = (2) 30 117 


Column II. gives the specific gravity of the sample, 
columns III., IV., and V. the fluidity at the three 
above-named temperatures, and column VI. the tem- 
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perature developed in the testing instrument. It is 
to be noted that the Table indicates a close relation 
between the body or thickness of the oil and the 
temperature developed ; it would have been extremely 
interesting if Mr. Veitch-Wilson had tested the fluidity 
of each sample at the particular temperature given by 
the instrument, and then the connexion between the 
body and the lubricating power of each oil would have 
been still more clearly demonstrated. 

From the results obtained it appeared that if body 
alone were to determine the lubricating properties of 
an oil, mineral oils, provided they could be obtained 
of sufficent body, ought to do the work of the dearer 
animal and vegetable oils. Experiment proved this to 
be the case, but at the same time it showed that a far 
larger quantity was required, and that the amount 
previously employed, ten or twelve drops, was generally 
exhausted within half an hour. This opens up a new 
branch of the subject, viz., the economic efficiency of 
lubricants, as distinguished from their mechanical efti- 
ciency, and into this the author does not seem to have 
gone. He realised distinctly that the nature of the lubri- 
cant must be varied according to the circumstances under 
which it is to be used, and that, in spite of the results 
of his experiments, it would be unsuitable to use sperm 
oil fora heavy crankshaft, but he did not enlighten his 
audience as to the nature of the ‘‘ properly prepared 
engine oil” which he recommended for the purpose, or 
the process of reasoning or testing that led to its pre- 
paration. All that he told was that animal oils develop 


er 


acid, and vegetable oils grow gummy, and that the 
admixture of mineral oils with them entirely prevents 
both these results, and, therefore, ‘‘ the safest, most 
efficient, and most economical lubricants for all manner 
of bearings are to be produced from judicious mixtures 
of animal or vegetable with good mineral oils.” 

3ut if bearings are liable to suffer from the acidity 
of animal oils, still more so are pistons and cylinders, 
for in their case the decomposition is hastened by the 
heat. Hence Mr. Veitch-Wilson strongly recommends 
the use in cylinders of mineral oils of great body, with 
the addition, in the case of horizontal cylinders, of a 
little animal oil, and he adds a Table, compiled from 
actual working, of the money saving that was effected 
in nine distinct cases where tallow and suet were re- 
placed by hydro-carbon oil. The average saving in 
quantity was 35.8 per cent., and in cost 42.8 per cent. 
Cylinder oils, of the kind of which we are speaking, 
may be divided into three groups, namely (1) natural 
oils of great body, which are prepared for use by 
settling in tanks ata high temperature, and by ordi- 
nary filtration to free them from mechanical impurities. 
They are subjected to the action of both close and 
naked superheated steam to remove any volatile oil 
which they may contain, and to give them the neces- 
sary body for the work for which they are intended. 
(2) The same oils filtered again at a high temperature 
and under pressure, through beds of animal charcoal, 
in order to improve their colour. This is effected by 
the Cheesehorcugh process, by which also vaseline is 
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produced. (3) ‘Pale limpid cylinder oils, obtained by 
distillation and subsequent chemical treatment from 
the tarry residuum produced in refining ordinary 
petroleum for burning purposes. 

The first of these gives better results in respect of 
body, flash, and firing points than the second, whose 
superiority lies merely in colour, while the third, 
from its low body and tlash and firing points, is quite 
unsuitable for the purpose for which it is offered. In 
order that an oil may not give off smoke or dangerous 
vapour at any temperature to which it may be exposed, 
the following test points should be taken, 400 deg. 
Fahr. for smoke point, 500 deg. for flash, 550 deg. for 
tire, and 600 deg. for boiling point. The body of a 
eylinder oil should be as thick as can be got into a 
cylinder, as it will speedily become thinner under the 
heat. Ifa cup be used a thick oil or grease may be 
employed, but with condenser lubricators an oil thin 
enough to pass the orifice is essential. In gas engines 
the lubricant comes into contact with the flame, and 
therefore is liable to become decomposed and carbonised, 
hence the author insisted on the use of mineral oil alone 
in the cylinders of gas engines. 

We suppose that it would be unreasonable to expect 
a manufacturer to reveal his trade secrets, even when 
he poses as a scientitic lecturer, but it is impossible to 
lay down Mr. Veitch-W ilson’s paper without the 
feeling that he knows immensely more than he has told 
about the subject of lubrication. Before he could have 
arrived at his ‘‘ properly prepared” oils, suitable 
respectively for spinniug machinery spindles, lathes, 
shafting, and crankshafts, he must have made experi- 
ments of far more value than those given in the Table, 
demonstrative not only of the mechanical, but also 
of the economic efficiency of the various lubricants, and 
have arrived at some general conclusion as to the rela- 
tion to be observed between body and pressure under 
average circumstances. We hope that some day Mr. 
Veitch-Wilson may be inclined to make public some 
further results of his experiments. 


HARDENING AND TEMPERING STEEL. 

One of a series of lectures to the Liverymen and 
Apprentices of the Company of Cutlers of London was 
delivered on Thursday last by Professor W. Chandler 
Roberts, F.R.S., ‘On Some Theoretical Considerations 
Connected with Hardening and Tempering Steel.” 

The Master of the Company, Mr. J. Thorne, presided, 
and the lecturer observed that the phenomena with which 
they had to deal, although admittedly as interesting and 
remarkable as any in the whole range of metallurgy, are 
but little understood. If the fact that steel can 
hardened had not been known, 
industrial and even political history would probably have 
been widely different, and the dagge r, which occupies so 
prominent a place in the armorial bearings of the City of 
London, would have represented a survival of implements 
made, not of steel, but of copper hardened with tin. 

It has long been known that there are extraordinary 
differences between the properties of wrought iron, steel, 
and cast-iron, but our knowledge that these differences 


depend upon the presence or absence of carbon is only a | 


century old, for it was not until the year 1781 that 
Bergman, professor in the University of Upsala, showed 
that w ae} iron, steel, and cast iron, when dissolved in 
certain acids, leave amounts of a gr; aphitic residue, vary- 
ing from ;'5 to 24 per cent., “which are essential to 
the consitution of these three varieties of metal. Berg- 
man’s work led many early experimenters, notably 
Clouet in 1796, to attempt to establish the importance of 
the part played by carbon, and Clouet converted pure 


iron into steel by contact at a high temperature with the | 


diamond, which was the purest form of carbon he could 
command, Professor Roberts said that this experiment 
had been repeated by many other observers with varying 
success, as in all the earlier work the furnace gases, whic h 
had not been excluded, might have converted the iron 
into steel without the intervention of the diamond. It | 
remained ~ a distinguished Master of the Cutier’s Com- 
pany, Mr. W. H. Pepys, to repeat Clouet’s fundamental | 
experiment under conditions which rendered the results 
unequivocal, by employing electricity as a source of 
heat. This experiment, which had been communicated | 
to the Royal Society in 1815, was performed in the way 
Pepys had indicated. 

It was then shown that in soft, tempered, and hardened 
steel respectively, the carbon has a distinct “ mode of 
existence,” as is indicated hy the widely different action | 
of solvents on the metal in these three states. 

The evidence as to whether carbon in steel is combined 
in the chemical sense, or is merely dissolved, was then 
considered at some length, special reference being made 
to the results obtained by various experimenters, from 

3erzelius and Karsten to Professor Abel of the War 
Department. 

Professor Roberts stated that the researches of Troost 
and Hautefeuille afforded strong evidence that in ‘* white- 
cast iron” and steel the carbon is merely dissolved, a view 
which he adopted, as he did not consider it to be at all in 
— sition to the facts recently established by Professor 
Abel, who had shown that the carbon may be left, by 
the slow action of solvents on soft steel, as a carbide of 
iron. 

The various physical, as distinguished from the che- 
mical, theories that had been propounded from the time 
of Réaumur (1722) to that of Akerman (1879), to account 
for the *‘ intimacy of the relation” of carbon and iron, in 
hard as compared with soft steel, were then described at 


be | 
the whole course of our | 


who cooled steel slowly ina Torricellian vacuum in order 
to show that the absorption of gas did not take place 
during cooling, was illustrated. 

In recent years much importance has been attached to | 
the physical evidence as to the peculiar constitution of 
steel, and it has been shown that there is a remarkable 
relation between the amount of carbon contained in dif- 
ferent varieties of steel and their electrical resistance. 
Some of the very interesting experiments of Professor 
Hughes on this point were then exhibited and described, 
and Professor Roberts concluded by saying that the v ralue 
of the early work by Bergman and Réaumur hi: ud rather 
been lost sight of in rece mt discussions, —— un’s Work 
being speci: ally remarkable, as he attempted, by thermo- 
metric measurement, to determine the heat equivalent of 
the phlogiston he be lieved iron and steel to contain. 

The importance of the degree of carburisation of steel, 
from the point of view of its technical application, was 
illustrated by reference to a series of curves, and it was 
incidentally mentioned that, in the case of the variety of 
steel used for the manufacture of coinage dies the pre- 
sence of ten per cent. of carbon, more or “less than a oor 
tain standard quantity, makes all the difference in the 
quality of the metal. 





THE STRENGTH OF SHAFTING. 
On the Strength of Skafting when Exposed both to Torsion 
. : an — Thrust.* 
By Prof. A. GREENHILL, of Woolwich. 

THE obje ct of the ko sent short paper is to bring before | 
the attention of mechanical e ngine ers some points arising | 
out of the formula required in the design of shafting, 
which is made to transmit at once a thrust and a twisting | 
moment, as is the case with the screw shaft of a steamer. 

The writer has worked out a mathematical investigation 
establishing, for this case, the following formula :t+ 

ee ae 
@ EL AEP 
where the quantities involved are as follows : 

Pend thrust of shaft. 

T=twisting moment of shaft. 

: =moment of inertia of cross-section. 

K = Young’s modulus of elasticity. 

1 =maximum distance between bearings, which will 
allow a straight shaft to be stable. | 

The civil engineer, in the design of structures, has | 
usually to deal with columns, subject only tothrust ; and | 
in that case the formula (1) becomes 

x? P 





(1) 


, » (2) 


Kl 
which is the well-known ad v of Euler. 
3ut the mechanical engineer, in designing shafting, has | 
to make the shafting surtic siently stiff to transmit some | 
twisting couple T, and in that case, if there is no end | 
thrust, the formula (1) becomes simply 
7 fl 
7 2K! 

Lastly, as mentioned above, there are cases, such as 
that of a screw shaft, where a thrust P and a couple T | 
are both to be transmitted ; and the general formula (1) | 
must then be employed. 

In this formula it is assumed, as is usual in practice, 
that the angular velocity is sufficiently small for the effect | 
of centrifugal whirling to be neglected ; although in the 
| mathematical investigation the writer has shown how 
this centrifugal whirling may be taken into account if 
necessary. | 

As a practical application of formula (1), take the case | 
of the Cunard s.s. Servia, of which the following details 
have been extracted from a description in ENGINEERING. } | 

The 1.H.P. is 10,350, with 53 revolutions per minute. 

The vropeller sh: afting i is of wrought iron, 164 ft. long, 
in eight lengths, and 2: 2h in. in diameter. 

The pitch’ of the screw is 35 ft. 6 in. 

Supposing there were no slip, this would give, at 53 

revolutions per minute, a speed of nearly 19 knots an hour ; 
but the actual speed me: asured was 17.85 knots. 

Measuring, as in Unwin’s ‘f Machine Design,” dimen- | 
sions in inches, and forces in pounds, and assuming the | 
| whole of the power to be utilised by the propeller, we | 

| find that in the propeller sh: we ~~ mean thrust 


| 0,86 < 33,000 x = 2181, 530 Ib. 5 
| * 53 x 354 » 3 | 


and the mean twisting moment 


_Px35$x1 ~913 PB Ea 307.000 inck 1s 
— =215 — =12,307,000 inch-pounds, 

This mean value of T must be multiplied by the factor 
1.77 in the case of a three-cylindered engine (‘* Machine | 
Design,” page 192) to obtain the maximum value of T, | 
| which aaa will therefore be given by T=-21,785, 000. | 
Also ane of shaft in =Ze thence 


inches = 22.5 ; 
i=ie ds= © (22.5)'=12,581; and E=29,000,000 for | 
wrought iron. 


Substituting these values in formula (1), we shall find 
1=4452 in. =371 ft. | 
Now, in the figure representing a longitudinal section of | 
the vessel, as given in ENGINEERING, the distance between | 
the thrust- block and the stern-post bearing is about 120 ft. ; 


| 
| 


(3) | 


. . . 
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. Paper read before the Institution of Mechanical | 
Engineers. 
+ This formula will be ee on p. 74 of the fourth 
edition of *‘ Machine Design” by Professor W. C. Unwin, 
to whom the writer had the honour of communicating it. 
He is not aware of its having been given previously, 

though such may have been the case, 
t+ See ENGINEERING, vol. Xxxiii., p. 349, 
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some we ngth, ial the aus aon xper eateal Reé ‘aumur, - and in this Sonat the shaft j is supported by no ‘an a 


tive bearings. 

According to the above theory, however, the shaft be- 
tween the thrust-block and the stern- post bearing, would 
have ample stiffness against the thrust P, and the twistir g 
moment T’, without these intermediate bearings. 

The practical suggestion to be deduced from the above 
theoretical considerations is therefore that, so far as 
stability of stiffness is concerned, these intermediate 
bearings might be suppressed ; which would allow a 
greater amount of elastic yie ding i in the shaft, under the 
action of strains in the hull, and of other causes, and 
would thereby diminish the risk of its fracture. 

It may, however, be found necessary to support the 
shaft between the thrust-block and stern-post against the 


| bending effects due to gravity, and to the rolling of 


the ship ; but it is suggested that this might be done by 

taking the weight of the shaft upon mere level supports, 
allowing side- pl: iy ; orif this arrangement should be found 
to make the fi uff rollout of line, and to be difficult to 


lubricate (as suggested to the writer by Mr. W. J. Clark 

Kngine Works, Sunderland), then the 
weight of the shaft at intermediate points might be 
taken by means of revolving endless chains, passing 
over pulleys above, and thus allowing lateral deviation, 
Another plan, which has been suggested to the author, 


| would be to have india-rubber cushions on each side of 


the bearing, between it and the plummer block. 

At all events, neglecting the ead ing effects of gravity 
and the rolling of the ship, the screw-shaft of any steamer 
ought to possess ample stiffness with bearings only at the 
thrust-block and the stern- post. 

In further illustration of this subject the writer draws 
attention to the diagram ne 85 of the s.s. Dorset, 
W. J. Clark. 

From diagrams supplied at ea same time, the maximum 
twisting moment "5 the engine in inch- pounds, which we 
have denoted by T, appears to be 1,981,583. Mr. Clark 
assumes that only 42 per cent. of the indicated horse 
power, in this case byl 3, is utilised in propelling the ship. 
Che pitch of the propeller being 20.5 ft., this would make 
| the mean thrust on the shaft, which we have denoted by 
ig to be Rist 787 Ib. v 

T aking how ever the maximum value of P, correspond- 
ing tothe above maximum value of T, with a pitch of 


P> 12=T x 2z, 
50,613 Ib. 


| 20.5 ft., we have 


90.3) x 


P 


or, 


| With the same notation as before 


E =29,000,000 


I= 1 wd? L de, 
16 
d= 13.375 in. 
| With these data we have 
1,000,000 * | j 


0.88252 


1,000,000 x , ‘ © 2 0.00029817 


| So that 


PT: ae 

1,000,000 =0.88281847. 

(ert oe p= O88 
ios 

wae 


so that it may almost be neglected, and formula (2) 


We here see how small is compared with 


entployed instead of formula (1). 
If / denote the length of shaft between bearings, then 
from the formula : 
72 iP T? 


EL’ 4K? 
we shall find 
1 = 3343.6 in., or 278.5 ft. 

Except, therefore, for the purpose of supporting the 
weight of the shaft, the six intermediate be sarings are not 
required, the stif ffness of the shaft being ample without 
them. 

A few words may be added on the important question 
of hollow shafts, as now frequently adopted for large 
veasels, 

In comparing the stiffness of solid and hollow shafting, 
the only quantity affected is I, the moment of inertia of 
the cross-section ; and the ratio of stiffness may be taken 
to be the ratio of the value of I. 

=, if ashaft have a hole bored through it, of dia- 


meter lth of that of the shaft, then the new value of I 
a 


is(1 = of the value for the solid shaft, while the 
” 


of the material has been taken away. 


fraction 


For instance, if the diameter of the hole is 4 that of 
the shaft, then the stiffness is reduced only about 6 per 
cent. (i.e. 4th) by a removal of 25 per cent. of material. 

Again, for two shafts of the same weight, one solid, the 


the whole being Lin of the external dia- 
n 














Aprit 20, 1883.) 


meter, the stiffness of the latter is to that of the former | 


in the ratio of > +1 
7. 


IS hy 
hollow shaft. 

It may, however, be objected that a crack in the hollow 
shaft will have much more serious effect than in the solid | 
shaft ; and this point therefore requires consideration. 

In calculating the effect of a crack in the shaft on the | 
value of I, we may consider separately the effect of a 
jongitudinal crack and a transverse crack. 

A longitudinal crack extending in a diametrical plane 
right through the shaft will make the stiffness drop to 
from one-third to one-fifth of its original value, according 
as the shaft is solid or hollow; for the value of I must now 
be taken to be the sum of the moments of inertia of the 
two halves of the cross-section, taken about axes drawn 
through the centres of gravity of the two halves parallel | 
to the plane of the crack, 

Secondly, for a transverse crack, like a cross cut, ex- 


tending inwards to a certain fraction, say, sth ®f the 


m 
radius, the new value of T must be taken as the least 
moment of inertia of the remaining cross-section. In this 
way the diminution of stiffness due to a crack of any | 
assigned depth may easily be calculated. | 

A transverse crack, however, once made, has a ten- | 
dency to extend itself, because the fibres in the neigh- | 
bourhood of the crack are the most strained, and it may | 
thus gradually lead to the shaft being completely dis- 
abled. A longitudinal crack, on the other hand, may 
extend right through the shaft, and still leave it serviceable 
under areduced strain. 

To apply these principles to actual practice, take the 
case of the shaft of the steamship City of Rome, which is | 
composed of a hollow cylinder of external diameter 25 in., 
and internal diameter 14 in. | 

Therefore, 

i — (14)! ; 





I f (25) 


64 
= ™ % 352,209 
64 
17,287 ; 
and the ratio of this value of I to what it would be for a 
solid shaft of the same external diameter is 1 4 4, or | 





0.9 nearly. Onthe other hand the weight of the solid 
shaft, compared to the hollow one, would be in the ratio 
252 
oo" = 1.45 


2h2— 


Again, the diameter of a solid shaft of the same weight 
would be /252—14?= /429= 20.7 in. ; the value of I for the 
hollow shaft, compared to the solid shaft of the same 


weight, will be— at 
52 


+14°__82?1 
252-142 429 

Tt may be urged, as mentioned above, that, granting 
these results while the two shafts remain perfect, vet a | 
crack will have a much more serious effect in the hollow 
shaft than in the solid. Let us therefore consider the | 
effect of a transverse crack, reaching toa depth of Lin., | 
along the line A B, Fig. 2. 

The determination of the value of I for the remaining 
sdund cross-section of the shaft, about an axis through its 
centre of gravity parallel to A B, is rather complicated and 
need not be given in full; but the new value is approxi- 
mately [=16,328, while for the sound shaft the value of 
I was found to be 17,287 ; so that there is a loss of nearly 
6 per cent. of stiffness in the shaft in consequence of the 
crack. This loss of stiffness will increase very rapidly, 
with an increasing depth of the crack. On the other | 
hand, the value of I, in case of a solid shaft of the same 
diameter, will be diminished from 19,200 to 18,240, or 
by about 5 per cent. Thus, even in this particular, there 
is only one advantage of about 1 per cent. on the side of 
the solid shaft, as against all the various disadvantages | 
which have been mentioned above. 

It is with much diffidence that the author, as a mere | 
theorist, ventures to bring these calculations and sug- 
gestions before the Institution of Mechanical Engineers, 
not being acquainted with the practical difficulties to | 
be surmounted, in order to make the best design for shaft- 
ing, and to diminish to the utmost the risk of fracture. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Dispute in the File Trade.—A_ meeting of the File 
Manufacturers’ Association was held at the Cutlers’ Hall 
on Friday. It was largely attended, it being estimated | 
that three-fourths of the trade was represented. The 
following resolution was unanimously adopted : sae 
in the opinion of this meeting it is desirable in the 
interest of the file trade that the present dispute should | 
be brought to an issue, and that, in order to do this, 
notice be given at once to all cutlers and grinders still 
working at full statement prices, who are not already 
under notice; and that those who have been working as 
jobbers up to the present time be paid from Monday next | 
at the reduced rate.” All the firms represented at the 
meeting pledged themselves to carry out this resolution. 
On Saturday the forgers, cutlers, file grinders, and | 
hardeners employed by Samuel Osborne and Co., Moss 
and Gamble, and William Hall, Alma Works, ceased | 
work, making from 400 to 500 men, who are now out of 
employment. Notices were also served upon the men at | 
the works of Thomas Jowitt and Sons, and other firms 
followed a similar course. The men, it is expected, will 
meet in the comse of a few days to decide upon the | 
action to be taken. 


1} and if n =2 as before, this ratio | ( 


| from the expenditure accoupt. 


| Filliter, ¢ 


| open hearth steel, 
| corresponding production in 1882 was as follows ; Besse- 
| mer steel, 1,330,302 tons; iron, 488,581 tons ; and open 


| the lowest known tide. 
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Leeds and Liverpool Canal Company—The half-yearly 
1eeting of the shareholders of the Leeds and Liverpool 


n 
anal and Douglas Navigation Company has been held 


The following is an abstract of the report: The net 
revenue of the canal, including the balance from the pre- 
vious year, amounts to 67,536/. 1s. 1d., out of which sum 
a dividend of 10/. per share was paid 1st November last, 
absorbing 28,806/. 1s. 7d., and leaving 38,7297 19s. 6d. to 
be now dealt with. A serious fire, occasioned by the 
wilful act of one of the company’s servants (who has since 
been tried and sentenced to penal servitude for the 
offence) occurred at the Liverpool terminus on 
5th of February, 1882, and resulted in a loss to the 
company of 7000/. Of this sum 1956/7. 10s. 9d., which 
represented the merchandise destroyed, the property of 
various owners, but for which the company was liable, 
has been debited to the carrying account, and the 


damage to buildings belonging to the company, has | 


beea debited to the insurance account. The sum 
of 64,025/., being compensation by the Corporation of 
Liverpool for land and easements for their new street, 
has been paid, and the amount (less expenses) deducted 


of the outlay on the Bradford Canal, amounting to 


28,983/. 5s. 9d., has been incorporated in the general | 


expenditure on capital account. A site for a new reser- 
voir at Barrowford has been secured, and the works are 
now in progress under the superintendence of Mr. 
‘.., of Leeds. Mr. Turner asked whether the 
Manchester Ship Canal was likely to interfere with this 
company. The chairman.—So far as we know the 
Manchester Ship Canal will not injure this company at 
all. The most serious opposition we have had to fear was 
from a company called the Lancashire Plateways Com- 
pany, which I am happy to say has come to nothing. 
That might have been a serious competition, but the com- 
pany has withdrawn its Bill, and I hope that it has gone 
into the limbo of forgetfulness. The chairman said that the 
question of employing more steam-boats had not escaped 
the attention of the committee. After some further dis- 
cussion the report was adopted, and a dividend of 11/. 
per share for the half-year was declared. 


FOREIGN AND COLONIAL NOTES. 

Coal at Hamburg.—The deliveries of Westphalian coal 
at Hamburg in January amounted to 40,680 tons, as 
compared with 40,600 tons in January, 1882. 

Ficamp.—W orks have been commenced for the im- 
provement of this port in accordance with plans approved 
by M. de Freycinet. 


Western Union Telegraph Company.—This company has 


let a contract for placing wires underground between the 
head-quarters in Broadway, New York, below City Hall 
Park, and Twenty-third-street. 


pronounced satisfactory by the company’s eleétricians, 


the system will be extended through the entire city, 
under authority obtained from the State Legislature. 


Rails in the United States. 


227,874 tons ; 


The 


follows: Bessemer steel, 1,438,155 tons ; iron, 
22,765 tons; total, 1,688,794 tons. 
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hearth steel, ,217 tons ; total, 1,844,100 tons. 

American Locomotire Building.—The Rogers Locomotive 
Works, at Paterson, New Jersey, are building five light 
double ended locomotives for the Illinois Central Rail- 
road. The Philadelphia and Reading Railroad Company 
has just placed an order with the Baldwin Locomotive 
Works, Philadelphia, for twenty-five locomotives. 

Largs Bay Railway and Pier.—This South Australian 
undertaking was inaugurated December 23. The pier is 
24 ft. wide for 1850 ft. in length, and 50 ft. for 250 ft. fur- 
ther. 


there is a breakwater with an L-head upon it, and inside 


| adepth of 15 ft. at the lowest tide with perfectly smooth | 


water during the heaviest gales in the Gulf. ‘The struc- 
ture throughout is composed of jaurah, put together in the 
strongest manner. The hand-railings areiron. The T-head 
has seats for 200 persons. The contractors were Messrs. 
Baillie, Davies, and Wishart. The total cost is estimated 
at 25,0007. Facing the railway platform, a fine flagstaff, 
and the pier, is the Largs Pier Hotel, a handsome struc- 
ture, containing 50 rooms, without offices, 
joins the Government line at Hawker’s Creek, and in- 
cluding sidings is 2 miles 10 chains in length. The 
steepest grade is 1 in 900, and the sharpest curve 1 in 14. 
It is constructed with 54-lb. steel rails. The contractors 
were Messrs. Baillie, Davies, and Wishart, who per- 
formed the feat of making the line in 23 working days. 
The cost was about 5000/. 


Mallett’s Smoke-consuming System.—The above device 
is about to be tested on the Erie Railway. On a loco- 
motive thus constructed there is no smoke-stack, and its 
place is merely a manhole. The gases produced by the 
complete combustion will escape about the periphery of 
the extended boiler casing. The fan is worked by a small 
engine in the smokebox, and a strong draught can be 
maintained, even when the locomotive is at rest. The 
tender is divided into three compartments ; the upper 
one for fresh water, the middle one containing copper 
tubes in connexion with the external air in front, and with 
asuction fan in the rear, and the third to receive the 
condensed water from the exhaust steam. This last 


passes along the side of the locomotive to the tender, and | 


circulates round the copper tubes; a part of it is at once 
condensed, and falls into the third compartment, where 


the | 


This company’s moiety | 


A single tube will be | 
laid of sufficient capacity for 200 wires, and if the plan is | 


The production of rails of | 
| various descriptions in the United States last year was as | 


At the outer end there is 19 ft. depth of water at | 
At 1700 ft. from the shore end | 


The railway 


| it is pumped into the boiler, and the rest is condensed by 
contact with a spray of water falling from the upper com- 
partment. The air used for condensing the steam, being 


showing a gain of 66 per cent. in stiffness in the | at the Great Northern Railway Station Hotel, Leeds. | then heated, passes into a conduit, whence it is conducted 


| to the carriages, where it serves for purposes both of 
| heating and ventilation. 
| A Two-Foot Gauge Railway.—A second line of this 


gauge was laid down last year in the State of Maine. It 
| 1s the Bridgton and Saco River line, 16 miles long. The 


carriages are 46 ft. 3in. long over all, 6 ft. Gin. wide, and 
will seat 36 passengers each. They are well-finished off, 
and supplied with vacuum brakes, and Miller platforms 
and couplings. The goods trucks are 26 ft. long, and 
6 ft. 9in. wide, and with a weight of only 3 tons, have a 
| capacity of 10tons. The locomotives are of the Farney 
type ; they burn coal, and have spark arresters, and also 
track sprinklers for summer use. The cbject of this 
latter device is to wet the rail, by which it is said that a 
| great saving in wear and tear is effected. The water i 
thrown upon the rail behind the driving wheels, so that 
when sand is applied, the driving wheels alone have the 
benefit of it, as it is immediately washed off, and the other 
| wheels have not to be dragged over it. The rails are 
30 lb. steel ones. : 

Spanish Coal Shipments.—During the month of January, 
| 7134 tons of coal were shipped from the shoots at Lan- 
| greo, in the province of Asturias ; and 1808 tons of coal 
and 427 tons of coke were delivered by the railway com- 
pany during the same period for consumption in the 
district. 

St. Gothard Railway.—During the month of January 
this railway carried 59,700 passengers and 34,650 tons of 
goods. The receipts from the passenger traffic amounted 
to 8000/., and those from the goods traffic to 17,4407. The 
working expenses for the same period amounted to 
16,4802. 


The Kandahar State Railwcay.—The Kurachi Chamber 
of Commerce have published their annual report, in 
| Which they strongly urge the extension of railway com- 
| munication to Kandahar, or at least to Quetta. They 
| state that there is a large trade in English manufactured 
| goods, sent from India into Afghanistan; but the small 
;return of Afghan goods in exchange shows that the 
large centres of trade in that country have not yet been 
reached. 
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Railay Communication between Greece and Turkey.— 
The Athenian paper Ephimeris announces that the 
Turkish Government has authorised the French en- 
gineers in the Greek service to make surveys on Turkish 
| territory, with a view to the extension of the Sarissa 
tailway as far as Salonica. 


Working Men's Co-operative Socictics in Paris-—lt has 
been decided by the Municipal Council to allow co- 
operative associations of workmen to tender for municipal 
contracts, upon condition, that three suitable members 
represent the associations, and are responsible to the 
municipality, and that certain provisions for insurance 
against accidents are included in the statutes of the 
association. 


The Snow Plough in India.—The snow plough has been 
| used on an Indian railway this winter for the first time. 
At Darjeeling, on January 26, so heavy a fall of snow 
took place, that the train could not proceed until a 
plough had been fixed tothe engine. At Naini Tal, from 
January 24 to January 28, the snow and rain rendered 
the station almost inaccessible, and caused great difficulty 
in forwarding the mails. 


German Torpedo Boats.—The seven new torpedo boats, 
lately constructed by the Weser Company, of Bremen, 
have just recived their armament in Wilhelmshaven. 
One of these, the Schiilz, attained a speed of from 17 to 
18 knots in a very heavy sea, and is expected in calm 
weather to make 20. Another one, the Scherf, in a 
trip from Geestermiinde to Wilhelmshaven, reached a 
maximum speed of 19 knots. 


The Approaching Solar Eclipse. —The U.S.A. Navy 
Department will put a vessel of war at the disposal of the 
National Academy of Sciences, to take a party to the 
South Pacific, for the observation of the solar eclipse 
which is to take place on May 6. The party is to leave 
New York on March 1, and shonld reach Callao about 
the 21st, where the vessel will be ready to take them 
either to the Caroline Islands or Flint Island, as may be 
considered best. After the event the party will be taken 
to Honoluln, and there landed. 


Belgian Railway Material.—It is reported that the 
Société Cockerill has lately concluded contracts for the 
supply of 15,750 tons of rails and material for foreign 
account. The Eastern Railway of France has purchased 
from this firm 6000 tons of material at 200 francs per ton. 
A Canadian firm has placed an order for 8000 tons of 
steel rails, at 125 franes per ton, delivered free on board at 
Antwerp; and the Italian Southern Railway Company 
, has ordered 1750 tons of steel rails, at a price slightly 
higher than that paid by the Canadians. 


Roumanian Imports.—During the ten years between 
1871 and 1881 the Roumanian imports have more than 
doubled. From 102 million francs, in the former year, 
they have reached 274 million francs in the latter. This 
is an increase of 20 million francs over 1880. Austria 
supplied nearly half the value (135 million franes), followed 
by England (80$ million), Germany (32 million), France 
(22 million), and Belgium (3,600,000 franes) According 
to the Belgian Consular Report, from which the above 
figures are taken, the latter country supplied steel and 
iron rails, girders, nails, firearms, cartridges, glass, &e. 
| The item of chief importance was the first, the value 
| being over 14 million francs, 
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In ENGINEERING of November 18, 1881, we gave a 
description of Professor F. H. Holmes Siren fog signal 
apparatus, and briefly referred to the caloric engines 
used for operating it. These engines were of the hori- 
zontal type, and had up to that time been only used 
for fog signal machinery ; they were consequently but 
little known to the public. Since then the Caloric 
Engine and Siren Fog Signals Company, Limited, have 
been occupied in producing engines suitable for general 
purposes, and our illustration on page 372 shows the 
most recent design. This engine is of two horse-power 
nominal, or 34 actual horse-power. 

It consists essentially of three parts, viz., a pump 
for supplying compressed atmospheric air ; a generator 
or retort into which the air is forced and there heated ; 
and acylinder into which the heated air is expanded for 
the purpose of operating the piston. The generator 
comprises a cylindrical firebrick lining of smaller dia- 
meter than the casing, so that an annular space is left 
between the two, and a set of grate bars upon which 
the fuel is burned. 

After a tire has been lighted in the generator, air is, 
in the first instance, supplied by a hand pump or (in 
the case of small engines) by turning the flywheel until 
the necessary pressure is created, when the engine 
commences to work, and the air pump at the top 
delivers at each up-stroke of the piston a charge of 
air into a valve casing, where, by means of a hollow 
cylindrical valve, it is divided into two streams, one 
entering into the annular space above referred to, 
whence it descends and passes through the grate bars 
and the fuel, the other stream being delivered directly 
into the space above the fire. The air passing through 
the incandescent fuel forms, in the first instance, 
carbonic acid and ultimately carbonic oxide, so that 
the space above the fire may be considered as a combus- 
tion chamber, containing carbonic oxide and nitrogen. 
The oxygen of the air delivered into this space enters 
into immediate combination with the carbonic ovxide, 
and produces an intense heat with a consequent increase 
of pressure. 

The governor alters the position of the cylindrical 
valve according to the load on the engine, so that the 
proportion of air sent through the fire and into the 
space above is varied, and also the consumption of 
fuel, according to the amount of ;work being done by 
the engine. 

In engines of larger size than the one we illustrate 
the governor is made to perform four functions, viz. : 
1, it determines what quantity of air is to be delivered 
to the bottom of the fire ; 2, what quantity above the 
fire; 3, what quantity of air is to be rejected 
altogether ; and 4, at what point of the piston’s stroke 
the supply of motive fluid is to be ‘* cut-off.” 

One great impediment to the successful operation of 
a caloric engine, working at such a high temperature, 
has been the undue heating of the connexions and seat- 
ing of the valve, which commands the communication 
between the generator and the working cylinder. This 
difficulty is now overcome by surrounding the parts 
with an air chamber, which forms practically a part of 
the main pipe for conveying the compressed air from 
the pump to the generator ; so that for every stroke of 
the pump there is a current of cold air around the valve. 
The piston, which, as is usual in caloric engines, is 
provided with a shield or guard, has rings of the Rams- 
bottom kind, which are found to answer well. 

The illustration shows a single cylinder engine, 
which is very satisfactory for ordinary purposes, but 
where great regularity and steadiness of working is 
essential, these engines are constructed with two cy- 
linders, the cranks being placed at right angles. From 
a test made with a 12 horse-power double-cylinder 
caloric engine the following results are stated to have 
been obtained: Indicated horse-power of cylinders, 
41.24 ; power of air pumps, 21.04 ; net indicated horse- 
power, 20.2. Tested by the dynamometer the effective 
horse-power was 14.39. The consumption of ordi- 
nary gas coke was 36.56 1b. per hour, which equals 
1.8 lb. per indicated horse-power, and 2.54 lb. per 
effective horse-power. The difference between the 
indicated and effective power shows a considerable 
margin for friction, but it must be remembered that 
the cylinders are necessarily larger than th¥se of a 
steam engine of same power. 


CANADIAN TELEGRAPHY.—In the Canadian House of 
Commons, Mr. A. M. Sutherland and others have 
petitioned for the incorporation of the Atlantic, Pacific, 
and Peach River Telegraph Company, to construct a 
telegraph line from some point on the west coast of 
Ireland or Scotland, by way of Greenland, Hudson’s Bay, 
Fort Churchill, Athabaska Lake, and Fort Simpson, with 
power to extend thence north-westerly to a point of 
junction with the Russian telegraph system. The same 
parties also seek incorporation for the purpose of con- 
structing and working a railway from Fort Simpson, on 
the Pacific coast, to some point on Peach River east of 
Fort Dunvegan in the north-west territories, and to build 
and run vessels from the eastern terminus to Europe and 
elsewhere. 
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Ovr readers will remember that in November last 
year we received telegraphic information of the sudden 
sinking of the Austral in Sydney Harbour. From the 
inquiry held at Sydney, it appears that the vessel was 
lying without cargo on board, and that the water 
ballast provided for steadying her under such cireum- 
stances had been removed from the double bottom of 
the vessel, and that she was being coaled. The coal 
ports were wide open, and coal was placed too much 
on one side of the vessel, so that some of her port sills 
on the starboard side were brought under the level of 
the water. Before the state of matters was noticed a 
large quantity of water had entered the bunkers. The 
vessel gave a sudden lurch, filled, and went down in 
about a quarter of an hour from the time when the 
alarm was given. 

As a matter of interest we give an illustration show- 
ing the metho: adopted for raising her. The managers 
of the Orient Company, to whose line the Austral be- 
longs, consulted Mr. John Standfield (of the firm of 
Clark and Standfield) and have been guided by his 
advice throughout. The operation was carried out 
by Mr. Twill, the company’s manager at Sydney, 
assisted by Mr. George Eldridge, the company’s naval 
architect, who was sent specially to Sydney to take 
charge of the work. The vessel was lying on her 
bilge with a list of 15 deg. to starboard, as shown 
in the sketch, the greatest depth being about 51 ft. 
aft. 

Considerable experience and study of the conditions 
of raising sunken ships led Mr. Standfield to at once 
decide that the safest and quickest, and also the 
cheapest method of refloating the Austral would be 
by pumping out the water from her, thus restoring 
buoyancy directly to the vessel herself, and avoiding 
the use of any external means of lifting. 

It was at first proposed to close the openings in the 
vessel by means of divers, and to surround such open- 
ings as the engine and boiler hatches, and the cabins, 
saloons, shart-houses, &c., by cofferdams, having 
water-tight connexion to the decks, and after pro- 
viding air pipes to every water-tight chamber to pump 
the water out of the vessel. Owing, however, to the 
want of a sufticient number of skilled divers, this 
arrangement was modified as here shown. The sides 
of the vessel were continued above the water level by 
means of acofferdam 410 ft. long, and having a depth 


of 27 ft.; this was provided with one water-tight | 


transverse bulkhead amidships, thus dividing the 


entire structure into two water-tight compartments, | 


facilitating control during the operation of raising. 
This cofferdam was formed of vertical timber frames, 
equally placed at short intervals apart ; each pair of 
frames was supported by a transverse strut, the weight 
of which was taken by two small vertical struts which 
were secured longitudinally by walings. 

The outer skin of the cofferdam was formed by lon- 
gitudinal planks about 4 in. in thickness, and was 
made water-tight by a covering of sheets of canvas 
tacked on to the planking, and extending some dis- 
tance below the lower edge so that the pressure of the 
water could accommodate it to the hull of the vessel ; 
this made an effectual water-tight joint between the 
cofferdam and the vessel. The framing of the coffer- 
dam was secured tothe hull by means of bolts passed 
through the scuttle lights and through oak toggles on 
the inside, and similarly to other toggles or stringers 
passing behind the staunchions of the promenade deck, 





» 


The whole of this work was fully prepared on shore to 
the required dimensions ready for bolting and spiking 
in position, The skin planking was prepared in sec- 
tions consisting of four or tive planks 16 ft. long, which 
were weighted and lowered in position by small craft 
alongside as shown, and were secured to the framing 
by spikes. A number of centrifugal pumps were fixed 
over the forehold and over the afterhold, in the ordi- 
nary manner, and as the pumping rapidly proceeded, 
the vessel came nearly upright, and before the main 
deck was awash she commenced to rise. This was on 
the 28th of February, and on the following day as she 
rose, she was towed into Neutral Bay, into a secure 
position in shallow water with a level bottom ; part of 
the cotferdam was then removed, and the pumps were 
lowered and placed more advantageously for com- 
pleting the operation. Steam to some of the pumps 
was supplied through a flexible hose from a steamer 
alongside. 


THUNDER Bay.—The Thunder Bay Colonisation Rail- 
way Company, whose line is to extend about forty-five 
miles in a south-westerly direction from Prince Arthur's 
Landing, is applying for a charter. As the name indi 
cates, the object of the proposed line is to develop the 
section of the country through which it passes, and to open 
timber limits and mines. 


AN Evectric Fink ALARM FOR THE LONDON STREETS. 
—We understand that Messrs. Griffith and Co., tele- 
graph engineers, of 4, Queen Anne’s Gate, S.W., have, 
with the sanction of the Metropolitan Board of Works, 
on the recommendation of Captain Eyre Shaw, C.B., 
chief officer of the Fire Brigade, arranged to provide, 
tentatively, six fire alarms in connexion with the King- 
street fire station in that portion of the western district 
which comprehends Giolden-square, Piccadilly, Pall Mall, 
St. James’s-square, Bruton-street, and Oxford-street 
(near the Pantheon), The apparatus supplied by Messrs. 
Griffith and Co. is known as ‘‘Spagnoletti’s system,” 
which obtained a silver medal at the International 
Electric Exhibition of Paris, 1881, and will in the course 
of a few days be placed in the streets above named 
under the direction of the engineer-in-chief of Her 
Majesty's telegraphs. 

THE Nationa ReruGe Harsours Socrety.—The first 
of a series of public meetings to be held throughout the 
kingdom, in an effort to mitigate the serious losses of life 
and _ property from shipwreck upon our coasts, took place 
on Wednesday afternoon (April 10) at Sir Thos. Brassey's 
rooms, Claremont, Hastings. Mr. Murray, M.P., who had 
promised to preside, was unavoidably prevented from 
doing so by his Parliamentary duties. Mr. F. Johnson, 
the founder of the society, explained upon the authorita- 
tive evidence of present and past admiral commandants 
of the Naval Reserves and Coast Guards, as well as upon 
that of yachtmen, and the opinion of officers of the 
Lifeboat Institution, that refuge harbours would be of 
the greatest utility in saving life, and pointed out that the 
Committee of Convict Labour had reported in favour of 
this class of work in preference to the various trades 
upon which many prisoners are engaged. A petition was 
unanimously adopted urging that immediate steps should . 
be taken to mitigate our great national losses ; that the 
eight-thousand able-bodied convicts should, the whole of 
them as speedily as possible, be employed in making 
harbours of refuge ; and that national resources : ho ud be 
employed in works of humanity rather than upon any 
other class of work. A considerable sum of money was 
subscribed at the meeting towards the fund for the neces- 
sary expenses of the work of this Society. 
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Fig. 1, Plan of Premises; Fig. 2, Section of Courses at Ground Line ; Fig. 3, Section of Courses at Base of Stone Footings ; 
Fig. 4, Original Design ; Fig. 5, Section through Base of Fig. 4; Fig. 6, Original Design in Section; Figs. 7 and 8, Plans 
of Footing and Foundation; Fig. 9, Chimney as Built ; Fig. 10, Section where Cut; Fig. 11, Section at Ground Line ; 
Fig. 12, Section at Base ; Fig. 13, Section of Chimney as Built ; Fig. 14, Enlarged Section showing Cracks; Figs. 15 and 16, 


Sections showing Mode of Wedging and Cutting. 
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THE NEWLANDS MILL DISASTER. 
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THE FALL OF A CHIMNEY AT 
BRADFORD. 

WE have been favoured by Mr. John Waugh, the chief 
engineer of the Yorkshire Boiler Insurance and Steam 
Users’ Company, Limited, with a copy of avery com- 
plete and interesting report which he has made to his 
directors on the recent disastrous fall of a chimney at 
Newlands Mill, Bradford. The report is as follows : 


‘* Sunbridge Chambers, Bradford, 
** March 25, 1883. 
** Newlands Mill Disaster. 
‘To the Chairman and Directors of the Yorkshire 
Boiler Insurance Company. 
** Gentlemen,—<As all boiler owners are more or less in- 
terested in chimney construction, I have thought it advis- 


| able to present to you, for the benefit of the steam users 


370 _ _ 


generally, a report upon the Newlands Mill disaster, in 
the hope that you will print and circulate the same. 

‘* Having had the honour of assisting Lieut.-Colonel 
Seddon, of the Royal Engineers, sent down by the 
Government to investigate the cause of the disaster, I 
have had facilities freely given on all hands, which 
enable me to accompany my report with 
These will enable me, I hope, to make myself more clearly 
understood. 

‘The history of the chimney, as revealed by the evi- 
dence, is as follows : 

‘The late Sir Hy. Wm. Ripley, Bart., was desirous of 
erecting a chimney, and in May of the year 1862 sent for 
a firm of builders, Messrs. John Moulson and Sons, to 
give atender. There were no plans or specifications pre- 
pared at the time the tender was given. The following 
dimensions formed the basis of the tender :— Chimney to 
be 80 yards high, 9 ft. flue ; base 24 ft. square, with two 
courses of footings 12 in. thick, the first 28 ft. square, and 
the second 24 ft., placed on a good bed of concrete at the 
bottom as a foundation. The firm of builders undertook 
to do this work for 942/. 5s. 10d. The ashlar foundations, 
eoncrete, and capping to be extra. Whilst no plans had 
been prepared, reference was made to chimneys built by 
this firm for Sir Henry Wm. Ripley at the dyeworks and 
other places. The construction of these chimneys, no 
doubt, assisted the builder in drawing up his tender, 
which was accepted. Towards the end of May a site was 
selected for the erection of this ponderous structure. An 
old coal shaft was chosen as the centre, and it was decided 
to fill up the old pit with concrete, thus forming a centre 
pillar ; it was also decided to put down four piers of lime 
concrete, and upon these five pillars a tabling of lime 
concrete 2 ft. Gin. thick, the base courses or footings of 
the chimney resting upon this lime concrete. Care was 
also taken to pack the old works, which were found to 
surround the old shaft, with stones and oak wedges. 

‘** Before the erection of the chimney the clerk of the 
works is said to have advised either dressed insides or 
solid brickwork. This, however, was not adopted, and 
in July, 1862, the first courses—stones outside, brick 
lining inside, and ‘ backing’ in between the two—were 
commenced, as shown upon Figs. 2 and 3. 
ground level was reached the building was formed into a 
regular octagon, and so carried forward with a regular 
batter of J in. to the yard, and generally in accordance with 
the original design of chimney shown in Figs. 4 and 5, 
reaching to a height of 40 yards. From December, 1862, 
to the 28th of February, 1863, the works were stopped. 
On the latter date work was resumed. 


**Soon after the building of the chimney was com- | 


menced ‘a new design’ was produced showing panels 
and eyes as shown by Fig. 9. 
to the panels ‘as likely to prove a source of weakness.’ 
However, the altered plan, that is with panels and eyes, 
on the ground of giving some ornamentation to the struc- 
ture, was adopted and carried out. From March to the 
7th of June some 30 more yards were added, making the 
structure 70 yards in height. On the evening of this day 
the chimney was left plumb. 

‘““QOn the morning of the Sth of June the foreman 
builder detected something wrong with the chimney. 
‘It was bulged out on the one side and hollow on the 
other. We stopped work, and I went and fetched the 
employers.’ (See evidence of Joseph Moulson, 
foreman builder.) So far as can be remembered the night 
of the 7th of June was a calm night. 

** Sights of the chimney were taken and recorded, show- 
ing the exact amount of deviation from the plumb line. 
A man famous for chimney repairing and _ straightening 
was called in, and the work of straightening the chimney 
was entrusted to him. 

** About eighteen yards from the ground line (the reason 
for cutting at this point was never satisfactorily ex- 
plained) a course of stones was cut out on the opposite 
side to the canting over. Two men out and two inside 
with long chisels cut away, say, for 1 ft. wide on the out- 
side, a7 in. stone course and through the backing ; from 
the inside through the brick lining, and meeting the 
opening cut through the backing from the outside. This 
space was filled up with stones } in. less in thickness than 
the depth of the stones cut out. On to the top of these 
substituted stones long feather-edged iron wedges were 
placed to make up the 4in. difference. This operation 
was continued nearly half way round the chimney, with 
the exception of the angles which were left in. 

“The exact length of this cutting is not clear. In 
Figs. 15 and 16 the length of the cutting given is that de- 
tailed by Miles Moulson in his evidence. Before proceeding 
to draw the wedges mastic cement was introduced by means 
of syringes on to the surface of the stones. The wedges 
were withdrawn by means of large hammers, used by the 
men inside and outside the chimney, knocking them from 
side to side. ‘ When we moved the wedges a bit it seemed 
as if men were striking a forty-horse boiler, that was 
the throughs breaking.’ 

‘* This operation did not bring the chimney plumb, 
and a second cut was decided upon and carried out by 
Woodman, about 2 ft. above the first cut, with the same 
result as to the breaking of the throughs. When the 
weight came over, described by another witness—John 
Dobson—(i.e., by the withdrawal of the wedges) ‘I heard 
noises like the discharge of pistols.’ 

‘* However, the chimney was declared to be as nearly 
perpendicular as possible. The corner stones at the 
angles A, A, A, Fig. 16, were crushed, by the upper 
portion of the chimney coming over, for some 12 ft. above 
and 12 ft. below the cuttings. These were replaced, and 
the chimney was declared to be straight, and Woodman’s 
work was accomplished. The chimney was then carried 
upwards to its completion. 

“* About three years after its completion the chimney 
was found to be cracked and broken on the opposite side 


sketches. | 


Before the | 





Exception was taken | 








| throughs, one to the yard on each face, make it so. 


| was any doubt that there was a slight subsidence.’ 
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eyes many of the stones were broken. About seven weeks 
were employed in effecting the necessary repairs, at a 
cost of 967. 

‘*Some ten years ago cracks were noticed, and, accord- 
ing to the evidence of Mr. Haley, the steward, the 
chimney was repaired about that time. In October of 
last year one or two of the tenants in Newlands Mill 
began to be uneasy about the cracks in the chimney. 
These cracks were: One facing Upper Castle-street, that 
is on the east side, and the other, and larger one, to the 
south. —(N.B. The chimney fell in a south-easterly 
direction. ) 

** These cracks, towards the end of December, developed 
into bulges. Builders, architects, and others were called 
in toexamine. It was decided to pull out the bulges and 
repair the outer casing, the general opinion being that the 
outer casing alone was at fault. 

“On Saturday, the 23rd of December, the ‘damaged 
portion of the outside walling, about ten yards in length,’ 
was pulled down This was on the east side There was 
also a damaged piece on the south-east face, which it was 
thought desirable to remove, and an attempt to remove it 
was made The stones of the outer casing were so tightly 
nipped together, although standing some 3 in. from the 
backing, that the attempt to remove the bulge failed. 

“On the Tuesday following, that is December 26th, some 
small portion of the outer casing fell. On the Wednesday 
a large piece of the outer casing fell, breaking down the 
scaffolding erected for the purpose of repairing the 
chimney. This was the portion of the outer casing which 
could not be removed on the Saturday previous. 

“The night of the 27th was windy, amounting to half a 
gale, or about 16 lb. per foot super of wind pressure. On 
the morning of the 28th, before the mill had stopped for 
the breakfast half-hour, more stones of the outer casing 
fell out. A few minutes past eight o'clock the chimney 
began to settle down, bursting out stones and lime on all 
sides about the place where the chimney was cut. Fora 
few seconds the crushing down and bursting out of the 
lower portion of the chimney by the weight of the upper 
portion continued, then, reeling a little, as if uncertain as 
to the direction in which it would fall, the upper portion 
fell in a south-easterly direction, killing fifty-four per- 
sons, and destroying an amount of property estimated 
at 20,000/. 

**So much for the history of the chimney. 

‘© \ few observations only are necessary in addition to 


| the evidence I gave at the inquest on January 29th and | 


31st. In the first place, the site selected—an old coal 
pit, surrounded by old workings—was_ unfortunate. 
Every possible care was taken to pack these with stones 
and oak wedges (imagine the difticulty of packing stones 
tightly in a height of not more than 2 ft. 6 in.), but no 
amount of care can make old workings solid. This may 


be done immediately the coal is won, and before the | 


ground above begins to ‘crink ;’ but once this well- 
known settling of the ground has commenced there is no 
possible way of stopping it. 

The piers of lime concrete, as shown in Figs. 6, 7, and 8, 
ought never to have been put in to carry a weight of 4000 
tons. ‘The foundations for the chimney under the cir- 
cumstances—old coal pit and old coal workings—ought 
to have been from the coal seating itself, brought up 
solid, not resting upon a table top, even with five legs 
or pillars under it, composed of cement concrete ; and it 
must be remembered the pillars upon which the chimney 
was built were composed of lime concrete. The structure 
was not homogeneous, nor could the introduction of 
Com- 
mon brick inside, good ashlar wall stones outside, the 
space within filled with backings, good screened lime used 
for the inside lining and outside facing, unscreened lime 
used for the backing. The capacity to resist crushing, in 
equal areas may be represented as—wall stones 55, bricks 
8, backing 5. The latter seems low, but when the quan- 
tity of lime used is taken into account the resistance of 
the lime and not the stones composing the backing must 
be taken. 

‘*The throughs would no doubt reduce the above differ- 
ences considerably, but in the ‘heart’ of a structure of 
this weight, uniformity of courses, and some uniformity 
as to crushing resistance, should be arrived at. 

‘The inner lining of common brick, at about 30 ft. 
from the base course, rested partly upon the 9 in. 
firebrick lining and partly upon the 9 in. common 
brick, brought up to the lining height of the cavity. 
This is bad construction. The firebrick lining should 
form no part of the structure proper. The firebrick 
lining should be independent, standing off from the 
chimney itself some 4 in. or 6 in., the intervening space 
forming a cavity. 

“There may be doubts in the minds of those who 
patiently investigated this disaster as to whether the 
chimney went out of plumb during the night of the 7th of 
June, 1863, owing to the subsidence of the foundations. 
In my mind there is no doubt whatever. Looking at the 
foundations from an engineering point of view [ don’t 
hesitate to say that they were bad for the purpose. Those 
who were engaged on the work at the time thought so 
too. Joseph Illingworth, foreman, says: ‘We always 
thought it was the foundation that had given way.’ The 
same witness on being asked, ‘ Did you hear others who 
inspected the chimney express any opinion as to the 
foundations? replied ‘Yes; I never heard any one say 
different. We all came to one conclusion about it.’ His 
masters all came to that conclusion too. Mr. William 
Moulson, one of the masters, says; ‘I don’t think there 
Mr. 
Woodcock, who was called in at the time, gave it as his 
opinion ‘That there was a slight settlement in the 
foundation on the side towards which the chimney leaned, 
that was the north-east side.’ 


to that on which the cuts had been made. In the lowest | 
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“From the subsidence of the foundation, or other cause 
the chimney was discovered to be out of plumb, and Mr. 
Woodman agreed with the owner to straighten it. | 
have already described the modus operandi. In a word 
Woodman gave to the chimney its death blow. The first 
}cut was a source of great weakness to the structure 

Whilst the cutting was only partly round the chimney. 
when the weight was brought over the chimney would 
open on the opposite side, as shown in Fig. 15. The 
| breaking of the ‘throughs’ above and below the cut no 
| doubt must have destroyed the cohesion of the inner 
lining, backing, and outer wall stones. 

** But the second cut! within two feet of the first, with 
j all the evils of the first cut repeated, it is not to be 
wondered at that the chimney fell, but the wonder is that 
the structure stood so long as it did. On looking at 
| Fig. 9 two lines are shown right across the chimney, 
between the lower eyes and the first long panels. These 
two lines represent the cuts made by Woodman. From 
the day these cuts were effected, the intervening 2 ft, 
of the chimney has been pounded by the rocking of the 
upper portion, and no wonder that in the end the 
chimney gave way just where it did. 

“T would suggest, in conclusion, that suspicious-looking 
chimneys should be inspected internally once say every 
two years, Had this chimney been so inspected say 
twelve months before its fall, its internal condition, ss 
revealed after its fall] (see Fig. 14), would have put 
| another construction upon the mistaken opinion as to the 
cause of the cracks in the outside casing, an opinion only, 
based upon outside inspection, and prevailing unfortu- 
nately even up to the day of the falling of the chimney. 

“ Yours oe Pah nag 
“JoHN Wavcu,” 





PATENT LAWS. 
To THE Epitor oF ENGINEERING. 

Sir,—Will you allow me a few words in reference to 
your article on the Government Patent Bill, as I have 
had some experience of the imperfections of the cumbrous 
regulations now in force. 

Vane very just criticism on the proposed alterations 
in the provisional protection point to a conclusion which 
you do not seem to draw, but which I am satisfied is 
correct, and that is, that provisional specifications and 
protection should be swept away altogether. It is an 
injustice, both to the public and to Lond jide inventors, to 
| grant protection to crude and vague ideas which may or 
may not take a definite shape some day, while if the 
| provisional specification is enlarged and made more de- 
tinite, the final specification becomes a mere copy of it, 
and is an unnecessary burden. The cunning which is 
| often expended on drawing up provisional specifications, 
| so as to include all kinds of latent possibilities, and the 
simplicity which neglects to do so, are equally fruitful 
| sources of trouble and litigation. No man should have 
protection till he knows exactly what his invention con- 
[sists in, and he should be made to state it in the 
| plainest and most precise terms possible. If he im- 
| proves it further let him take a fresh patent, and with 
la simple procedure and small fees, he would still save 
| a great deal of money from what a single patent 

would now cost him, which he could spend on_ his 
| invention instead of on lawyers and patent agents. ‘Then, 
|as to examination of patents, I must differ from you 
| as to the value of this feature of the Bill. It depends 

of course for its success on the competence of the exa- 
miners, and will take some time to get properly to work, 
but I think it is the right course and sincerely hope it will 
be persevered in. In America, as far as my experience 
goes, it works admirably. The office there in no way 
guarantees the validity of a patent: the applicant can 
always appeal from the examiner, but generally the exa- 
| miner is right, and whena patent is granted the patentee 
| has good ground to believe that his patent is valid in- 
stead of being, as is here frequently the case, at the mercy 
| of any one with a longer purse. The Patent Office is in 
a better position to judge of the novelty and utility of an 
invention than any outside person can possibly be, and it 
is therefore expedient, both for the inventor and for the 
public, that it should undertake the duty of examination. 
Otherwise men of small means who most need protection 
are discouraged from applying by the uncertainty of the 
result, whieh can only a cleared up for the inventor by 
an expensive investigation by agents, and forthe public 
by an expensive lawsuit. A poor man also is more likely 
to get into the hands of incompetent and untrustworthy 
agents than a rich one. Thatis his own lookout, it may 
be said, but I contend that the law should be so framed 
as to give all legitimate assistance to patentees, who are, 
properly regarded, benefactors to the nation far more 
than to themselves. The fees should be only just large 
enough to prevent frivolous applications being made, and 
for this 2/. or 3/. would be quite sufficient. 

The abolition of ‘‘ communicated” inventions will 
remove a great abuse. This kind of patent has led to 
deliberate systematic fraud, against which the actual in- 
ventor has no remedy. The objections you urge against 
its abolition have weight no doubt, but in practice need 
not be very serious, and are trifling, in my opinion, 
beside the injustice of the present law. It ought to be 
made very clear that no patent will be granted, except 
to the person claiming to be the true and first inventor, 
and a wilfully false declaration should make a patentee 
liable to very heavy penalty, besides voiding the patent. 
It is, as arule, easy, in case of dispute, for an inventor 
to establish by evidence the date of making his invention, 
nearly enough for all practical purposes, and a clear 
enactment on this point would alone suffice to stop 
nearly all dishonourable practices, for a corrupt morality 
is fostered by giving legal colour to what is dishonour- 
able. I hope cant phrases about ‘* Americanising our 
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institutions” and so on, will not prevent us from adopt- 
ing what is best, because our cousins have had it before 
us. Judging by results, the American — system is 
about as good as such a thing can be. i he procedure is 
so simple that every one can understand it, and the people 
have confidence in it, as they have never had in ours. 
Every workman knows that if he uses his brains to improve 
the process he is employed on, his inventions, if patentable, 
will be his own property, and it is always within his 
means to patent them. Consequently, mechanics do use 
their brains with results that we hear of every day. There 
is not a bit more ingenuity or inventiveness in the Ameri- 
can brain than the English ; they are conmonly the same 
stuff, but in one case the workman is encouraged to use it 
and in the other is positively discouraged. In the present 
keenness of manufacturing competition we cannot afford 
to spare the dormant * inventiveness ” of our foremen and 
journeymen mechanics, and to employ it we want, above 
all, a good patent Luw, off which the cardinal points must 
be cheapness, simplicity, and a reasonable probability | 
that a patent will be good in point of law, when one has | 
gone to the trouble and expense of obtaining it. 

It is instructive to compare the number vf patents | 
taken out in Canada, which has a patent law copied from | 
the American, with the number in India and Australia, | 
which have elaborate and expensive procedures. I have 
not the figures by me, but I believe the annual number | 
in Canada is more than four times the number in all 
the Australian colonies together, and more than twelve 
times that in India, while Canada is comparatively a 

wor country of small population. It is devoutly to be 
hoped that some steps towards international uniformity 
in patent procedure will soon be taken. 
Yours truly, 
PROGRESS. 





GLASS BLOWING MACHINES. 
To THE EpiTor or ENGINEERING. 

Sir, — In your issue of the 13th ult. you state in your 
account of the Giilcher Electric Light and Power Com- 
pany’s Works, that glass blowing machines have been 
introduced, and as owners of the patents for the only 
glass blowing machine that we know of in the market, 
viz., that of Messrs. Wright and Mackie, we addressed 
the Gulcher Company asking whether this was correct, 
but they replied that your reporter must have been mis- 
taken, as they have no glass blowing machine whatever 
in use, and are making their bulbs in the old way by 
hand, or to be exact, by mouth, whereas of course in the 
glass blowing machine, the mouth is not used at all. 

Trusting to your known sense of fairness to correct this 
little error on the part of your reporter, 

Ve are, yours truly, 
The Hammond Electric Light and Power Supply 
Company, Limited. 
Puiu A. Laruam, Secretary. 

P.S.—We may say that as a legal point is involved, the 
Giilcher Company are naturally anxious to have the matter 
set at rest. 

|The statement to which our correspondent refers was | 
based upon the following paragraph in the trade circular 
of the Giilcher Electric Light and Power Company. “A 
special instrument has also been patented, whereby an 
important and hitherto complicated piece of glass blowing 
is performed by one movement of the hand.”—Eb. E 


A FIRE DAMP AND ESCAPED GAS 
INDICATOR. 
To THE Epitor oF ENGINEERING. 

Sir,—In your last issue I was glad to see that you had 
brought under the notice of your readers the satisfactory 
results of the recent experiments carried out at the 
Chesterfield Gas Works and one of the neighbouring | 
collieries, under the superintendence of Messrs. W. F. 
Howard and C. E. Jones (members of the Coal Dust 
Committee). As the invention referred to has been practi- 
cally tested and brought under the notice of the public 
through my instrumentality it occurred to me that many 
of your readers might be glad of information on this 
important subject, and this is my reason for addressing 
you. I may add that the experiments were witnessed by | 
Government inspectors and others interested in colliery | 
management. Your kind insertion of this in your next 
issue will be esteemed a favour by 

Your obedient servant, 
W. L. THompson, 

15, Walbrook, London, E.C., April 18, 1883. 





SIEMENS DIRECT PROCESS. 
To THE Epiror OF ENGINEERING. 
Sir,—The following are the particulars of the working 
in the Siemens direct rotary furnace of the separated | 
magnetic iron sand from Moisie, Canada, that was sent to | 
these works to be experimented upon, to ascertain the | 
best mixture and most suitable temperature for working 
this material in the rotator. After various trial charges, I 
found that a charge of 25 ewt. of magnetic iron sand, 
mixed with 6 ewt. of coal or charcoal, gave the best 
results. The average time required in the rotator was 
3 hours 45 minutes, and the yield of solid metallic balls 
was 15 ewt. 3 qrs.; the reduction of the magnetic iron to 
the metallic state, took place very easily, in fact it is the 
best material for working in the rotator that so far I have 
seen. 
One of the balls made with coal was roughly hammered 
out into a billet, which on analysis gave— 








Metallic iron 96.95 
Slag and silicon ~ 3.04 
Carbonaceous matter... 0.17 
Phosphorus .002 
Sulphur... .03 
Manganese trace 


| 47s, one month. 
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One of the billets, made from a charge reduced with 
charcoal was afterwards reheated and simply rolled into 
a finished bar without piling and reheating (as is usually 
done) and gave an analysis as follows ; 


Metallic iron 95.77 
Slag a 3.91 
Sulphur... .02 
Phosphorus .02 
Manganese trace 


Carbon... Pe es Y a ; 
The tensile strain of this bar was 21.5 tons per square 
inch with 23 per cent. elongation. 

Most of the balls made were taken straight from the 
rotator, and used in the Siemens furnace for the produc- 
tion of mild steel; they were found to be very suitable for 
this purpose and gave good results. There would be no 
difficulty in getting six charges, or about five tons per day, 
out of such rotator, when-working with this magnetic iron 
sand, which would be a weekly make of at least 30 tons 
per each rotator ; working the rotator in pairs, the wages 
would come to about 5s. per ton on the rough balls. 

The fuel required for the Siemens gas producer to heat 


the rotator is as near as possible one ton per ton of balls | 


produced. 
appears to be peculiarly well adapted for the production, 


| direct, of a very fine quality of steel or iron in the Siemens 


rotary furnace, and if it can be cheaply obtained should 

yield a very handsome profit in working, 

I am, Sir, yours, &c., 
James Davis. 


New Steel Works, Landore. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig Iron Market.--The pig iron warrant market 
met with a downward turn last Thursday, prices falling 
to the extent of 34d. per ton and being within 4d. of Wed- 
nesday’s gain. There were transactions on forenoon 
’Change at from 47s. 34d. down to 47s. 14d. cash, also at 
47s, 54d, down to 47s. 4d. one month, with buyers at the 
close offering 47s. 14d. cash and 47s. 34d. one month, and 
sellers wanting 4d. more per ton. Business was done 
in the afternoon at from 47s. 14d. down to 47s. cash, also 
at 47s. 34d. down to 47s. 2d. one month, with sellers near. 
Friday’s market was quiet but steady, with transactions 
reported during the forenoon at 47s. to 47s. 1d. cash, and 
at 47s. 24d. one month, the close being buyers at 47s. Obd. 
cash and 47s. 24d. one month, with sellers near. In the 
afternoon a limited amount of business was done at 47s. 
and 47s. 03d. cash, also at 47s. 2d. and 47s. 25d. one month, 
buyers at the close offering 47s. and 47s. 25d. cash and one 
month respectively, and sellers asking 4d. per ton higher. 
These prices show that over the week there was an im- 
provement to the extent of 2d. per ton. There was a 
very dull market on Monday, which was in part due 
to the fact that the shipments for the week ending last 
Saturday were lower than had been expected. Iron 
changed hands on forenoon ’Change at from 47s, 1d. 
down to 46s. 11d. cash, also at 47s. 34d. down to 47s. 14d. 
one month, and at the close of the market buyers were 
offering 46s. 11d. cash and 47s. 14d. one month, with 
sellers near. Transactions took place in the afternoon at 
from 46s. 114d. down to 46s. 10d. cash, also at 47s. neh 
down to 47s. one month, the close being buyers at 46s. 95d. 
cash and 47s. one month, and sellers near. There was a 
fair amount of business done during the afternoon. 
Yesterday's market was rather steadier, with a moderate 
amount of business done on forenoon Change at from 
46s. 104d. down to 46s. 9d. cash, also at 47s. 1d. back to 
At the close there were buyers offering 
46s. 10d. cash and 47s. O$d. one month, and sellers near. 
In the afternoon business was done at 46s. 10d. and 
463. 104d. cash, the close being buyers at those quotations 
and at 47s. 04d. one month, and sellers asking 4d. per ton 
higher. Business was done this morning at from 46s. 10}d. 
up to 47s. 2d. cash, also at 47s. 1d. up to 47s. 4d. one 
month, and the close was sellers wanting 47s. 14d. cash 
and 47s. 34d. one month and buyers near. A downward 
tendency was shown in the course of the afternoon, busi- 
ness being reported at 47s. 14d. down to 47s. 4d. cash, also 
at 47s. 4d. down to 47s. 3d. one month, and the close being 








| sellers at 47s. 1d. cash and 47s. 34d. one month, with 


buyers near. Disregarding the little upward spurt this 
forenoon, the market may - said to continue exceedingly 
quiet, with only a limited amount of business being 
done in warrants and shipping iron. The demand for the 
latter is falling away, whilst makers are anxious sellers ; 
indeed, during last week special brands declined in price 
to the extent of from 6d. to 1s. perton. No change of 
any importance can be reported regarding the condition 
of the warrant market, there being a remarkable absence 
of outside speculation, and the daily operations in the 
‘“‘iron ring” being almost entirely confined to members 
of thetrade. The United States and Canada are not 
showingany promise of being large buyers this season ; nay, 
it is even reported that iron arriving in the United States 
from this country is in some instances being sold at less 
than its prime cost. There are complaints from some of 
the foundries that there is a scarcity of fresh orders, and 
that a keen competition strikes up when there is any new 
business on a but generally the home trade remains 
exceedingly brisk. . At Langloan Iron Works one blast 
furnace has been blown in, so that there are again 108 
furnaces in actual operation, as compared with 108 at 
this time last year. Hematite pig-iron is quoted at 


| 51s. 6d. per ton f.o.b. at the Cumberland ports, for the 


usual proportions of Nos. 1, 2, and 3. It is reported that 
the stocks in the West Cumberland district are increasing, 
and that dulness is still the rule in that branch. Last 
week’s shipments from all Scotch ports amounted to 
14,431 tons, as against 12,328 tons in the preceding week, 
and 11,694 tons in the corresponding week of last year. 
To Canada there were sent 1550 tons, to the United 


Generally speaking the magnetic iron sand | 


States, 1100 tons; to Australia, &c., 860 tons; to France, 

820 tons ; to Italy, 410 tons ; to Germany, 2571 tons ; to 
| Holland, 1260 tons ; to Belgium, 251 tons ; to China and 

Japan, 200 tons, and to other countries lesser quantities, 
| The stock of pig iron in Messrs. Connal and Co.’s public 

warrant stores yesterday afternoon stood at 582,444 tons, 

as compared with 583,162 tons yesterday week, making a 
| reduction over the week of 718 tons. 

More Rapid Atlantic Steaming.—The Guion mail 

steamer Alaska, has made another splendid passage of 
} seven days. She left New York 10 a.m. on Tuesday, the 
| 10th inst., and arrived at Queenstown at 2.24 p.m., Tues- 
| day, the 17th. Her runs were as follows: 30, 390, 383, 
| 375, 411, 406, 410, 400, and 60 miles from Fastnet to 
| (Queenstown. It will thus be seen that the Alaska is 
still the fastest ocean steamer afloat. 
| _ The Scotch Coal Trade.—The miners of Mid and East 
| Lothian have failed to continue their strike against a 
| reduction of wages to the extent of 10 per cent., and have 
|now gone back to their work. The prospective strike 
amongst the miners of Fife and Clackmannan has col- 
lapsed before being actually started. It was to have been 
| in favour of ten days’ work per fortnight, by way of re- 
sisting the action of the employers to enforce a reduction 
of wages. No reduction of wages has yet been announced 
in the west of Scotland, and according to some persons it 
is not likely that any reduction will take place, as the 
coal trade is so brisk as not to require any reduction 
in the prices. At the Fife ports the shipments of coal 
are on a somewhat large scale, and as there is a prospect 
of further improvement, it is hoped that the miners’ wages 
will be improved in the course of the next few weeks. 


Royal Society of Edinburgh.—At a meeting of this 
Society held on Monday night, two papers were com- 
municated by Dr. C. G. Knott, one on ‘‘ The Measure- 
ment and Resistance of Electrolytes,” and the other on 
**The Electrical Resistance of Hydrogenised Palladium.” 
Professor Tait was again amongst the authors of papers, 
one of his dealing with the thermo-electric position of 
pure rathenium. 


Mechanical Power on the Portobello Tramway.—This 
subject came up for consideration at yesterday’s meeting 
of the Town Council of Edinburgh. The minutes showed 
that the Lord Provost’s Committee had received a com- 
munication from the secretary of the tramway company, 
requesting permission to use mechanical power on their 
| Portobello section, and that their deliverance was that, 
| in their opinion, there was no change of circumstances to 
warrant them in reversing the recommendation that was 
| approved of by the Council last September. They, there- 

fore, recommended that the renewed application be not 

entertained. The meeting was addressed by a deputation 

from the tramway company urging various reasons why 
|the permission requested should be granted, more 
| especially during the summer months, when the traffic 
| was very heavy. One of the reasons was that the directors 
| wished to look upon the Portobello section as an experi- 
| mental ground, on which they were willing to go to the 
expense of showing a compressed air motor, as also the 
{electric storage car motor recently run in London. 
The recommendation of the Lord Provost's Committee 
was subsequently agreed to by thirty votes, against five in 
favour of the request. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was. 
better attendance than usual on "Change at Middles- 
brough, but there was no alteration in the state of trade. 
No. 3 Cleveland pig was quoted 40s. pertonf.o.b. There is a 
scarcity of fresh orders, and a lifeless tone in trade circles. 
But as might be expected at this season of the year, ship- 
ments are more active, and stocks are being reduced. 
Already the exports from Middlesbrough are more than 
10,000 tons better this month than they were in March. 
Ironmasters are of opinion that as the shipping season ad- 
vances there will be a material improvement in trade. 


The Manufactured Iron Trade.—The reports of the best 
informed people in the manufactured iron trade of the 
north of England show that prices are not quite so firm. 
The mills keep going full time, but there is close com- 
petition for new work. Ship plates are quoted 6/. 5s, 
per ton, and angles 5/. 12s. 6d., less 24 per cent. at the 
works. The men at all the works, whether connected 
with the Board of Arbitration or not, have agreed to 
adhere to the general wish for restriction of the output, 
in the hope of raising prices, and getting an increase in 
wages, and will work one day per fortnight less than 
they have been doing. Pebple who watch trade affairs 
very closely predict that, although a large section of both 
masters and men favour the policy of restriction, it will 
not prove advantageous, and will not long be continued. 
It will take a considerable increase in prices to recoup 
the men for the loss of a day’s work per fortnight. 





Trade Prospects of Cleveland.—A few days ago the 
foremen of the Cleveland district held their annual 
dinner, and several gentlemen who have the control of 
the great industrial works expressed their opinions as to 
the conditions and prospects of trade. Mr. E. Windsor 
Richards, general manager of Messrs. Bolekow, Vaughan, 
and Co.’s extensive undertakings, stated that he had just 
returned from abroad, and descanted upon foreign com- 
petition and the improved communication on the con- 
tinent between Italy and Germany. He urged the 
desirability of still further economy in the works of 
English manufacturers. The basic process, which had 
been so successful in Cleveland, would, he thought, prove 
of great advantage, because the ores which were free from 
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BUCKETT CALORIC ENGINE. 


For Description, see Page 368). 
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phosphorus were not anything like so plentiful as the a fi 
deposits in Cleveland. chased by them on the north bank of the Tees. The con- 
struction ef the wells has been entrusted to Mr. John 
Vivian, C.E., of Whitehaven, and will be begun forth- 
with, the erection of the evaporating plant being pro 
ceeded with simultaneously. The new company, which 
have taken over the large works of Mr. Sadler, at Middles- 
brough and elsewhere, are not only going to make Turkey 
3ell Brothers, the pioneers in salt working on the Tees, | red on an extensive scale, but will manufacture enormous 
are successfully evaporating about 350 tons of salt per | quantities of soda, and will thus be heavy consumers of 
week, and utilising their waste heat from the blast | the new product of the district, salt. 

furnaces in the process, Messrs. Bolekow, Vaughan, and | 
Co, are progressing with their pumping operations at | 
Middlesbrough. In addition to these undertakings we} Iron ORE IN THE STATE OF NEW YorK.—Public atten- 
are now able to state that contracts have been entered | tion in America has been directed to an immense deposit 
into by Messrs. Alihusen and Co., of Newcastle-on-Tyne, ! of carbonate of iron, which is said to extend for four miles 


Engineering and Shipbuilding.—Both these industries 
continue busy. There have been several fine steamers 
launched on the Tyne, Wear, and Tees since our last 
notice. 


The Chemical Trade of Middlesbrough.—While Messrs. 





for the sinking of brine wells on the land lately pur- , 


along the banks of the Hudson river, in Columbia county, 
and to have a depth of 18 ft. It has been purchased by 
acompany of iron and steel manufacturers, who expect 
that the working of the new mine will produce important 
changes inthe American iron and steel trade. The ore is 
said to be similar in character, but superior in quality, to 
that of the Cleveland mine, containing 48 per cent. of iron, 
9.25 per cent. of silica, .5 per cent. of sulphur, and .025 per 
cent. of phosphorus. The deposit is so situated that the 
ore can be run to the water’s edge by its own weight. The 
title to the whole district is now vested in the Hudson 
River Ore and Iron Company ; machinery has been pre- 
pared for early shipment ; the construction of wharves, 
tramways, workmen’s houses, &c., will commence as soon 
as the weather permits; and the active development of 
the property is expected to begin early in spring. 
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In the first place, the privilege granted should 
give adequate protection to the inventor without 
creating an undue monopoly ; in the second place, 
the cost of obtaining patents should not be so great 
as to put them out of the reach of any class of in- 
ventors ; in the third place, the protection should 


be as real and effectual as possible ; and, lastly, 
where litigation was inevitable, it should be both 
cheap and efticient. 

After alluding to the question of duration— 
which had been retained at fourteen years as at 
present—he referred to provisions of the Bill with 
reference to prolongation of patents by the Privy 
Council. Next he dealt with what he designated 
the most important question of all—the question of 
fees. The Bill does not interfere with the amount 
of the third and seventh years’ payments now de- 
manded by law, but it defers the 50/. payment until 
the fourth year. The term of provisional protec- 
tion is extended from a nominal six months— 
though practically only four—to (according to Mr. 
Chamberlain) twelve, and in some cases, fifteen 
jmonths. This statement is calculated to mislead, 
| because the second step to be taken by the appli- 
|eant, where a provisional specification has been 
filed in the first stance, is to file a complete speci- 





jcation. Thus, the applicant for a patent will only 
gain three months above the period now available 
within which to develop the details of his inven- 
tion, and embody them in the document which has 


| been aptly called ‘ the patentees’ title-deed.” How- 
land, Norway, Peru, Portugal (including Azores | 


{ussia, Servia, Spain, | 


ever, these additional three months will be of much 
value in many cases. Whilst dealing with the 
question of fees, Mr. Chamberlain entered upon a 
consideration of the probable cost of the proposals 
In 1882 there were 6241 applica- 


| tions for patents ; the total receipts were 202,000/., 


and the expenditure 40,000/. In 1884 he estimated 
that the number of applications would be increased 


| by nearly 50 per cent. ; and that the total receipts 


ditticulty is very likely to occur in obtaining the name of the | 


sender. 
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| would be 62,4001. 


The reason why receipts would 
fall off so much was that they would get no second 
payments that year, having postponed them for 
four years instead of three. As better indexes and 


| other improvements would be made, the expense to 


the Exchequer was estimated at 60,0001., and the 
profit to the Exchequer, supposing the applications 
increased 50 per cent., would be reduced from 


| 160,000l. to 20001., which was really no margin 


The Publisher desires to draw the attention of Manasacturers | 


andl Purchasers to the advantayes offered by the INFORMATION AND 
Inquiry Room established at the new offices of this Journal. In 
this room are kept for the benesit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalo-yues of the lading manufacturers inthe Enjineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
from time to time in ENGINEERING will also be available for refer- 
ence. Manufacturers are invited to contribute their cataloques 
and circulars, which will be indexed and placed under the care of 
an attendant. 


NOTICES OF MEETINGS. 

Tue Ixsriretion or Civin, ENGiINEERS.—Ordinary meeting, Tues- 
day, April 24th, at Sp.m. Paper to be discussed ; ‘* The Introduc- 
tion of Irrigation into New Countries, as illustrated in North- 
Eastern Colorado,” by Mr. P. O'Meara, M. Inst. C.E. Paper to be 
read: ‘* Resistance on Railway Curves as an Element of Danger,” 
by Mr. John Mackenzie, Assoc. M. Inst. CLE. 

Tuk Society OF TELEGRAPH ENGINEERS AND OF ELECTRICIANS. — 
At the meeting of the Society to be held at 25, Great George- 
street, S.W., on Thursday, the 26th of April, at 8 p.m., the dis- 
cussion will be continued on the following papers ; ‘*On Some 
New Forms of Telephone Transmitters, with a Note on the Action 
of the Microphone,” by John Munro, Associate; ‘*On the In- 
fluence of Surface Condensed Gas upon the Action of the Micro- 
phone,” by L. Probert and Alfred W, Soward, Associates ; ‘‘On Micro- 
phonic Contacts,” by Shelford Bidwel', M.A., LL.B., Associate. 

PHYSICAL Socirty.—Saturday, April 28th, at3 p.m., “A New 
Photometer,” by Sir John Conroy ; “Colour Sensations,” by H. R. 


Droop; ‘Causes and Consequences of Glacier Motion,” by Walter 
P. Browne ; ‘* Mcasurement of Radiant Energy,” Captain Abney, 
F.K.S. 
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THE GOVERNMENT PATENT BILL. 

On Monday last this Bill was read a second time. 
In introducing it Mr. Chamberlain proceeded on the 
assumption that the House would grant the neces- 
sity of the Patent Law, and he passed to four 
objects, the attainment of which he considered 
specially desirable, 


at all. For 1885 the receipts were estimated at 
122,000/., and the loss would be reduced to 80,0001. 
In 1890 the loss, he estimated, would be only 
40,0001., that was to say, the receipts would have 
increased to 160,000/. The immediate effect of the 
Bill would be to give a very large boon to the in- 
ventor, and practically to make the Patent Office, 
instead of yielding a large revenue to the State, 
yield no revenue at all. After consultation with 
his colleagues, and especially with the Treasury, he 
nade these proposals, he must frankly say, as the 
best it was in his power to make, and he could not 
accept any amendment which, at the present time, 
would lay a heavier burden upon the Exchequer. 
Undoubtedly it is desirable to reduce the fees on 


acquire a property in their inventions. On 
other hand, however, it should be steadily borne in 
mind that nothing is to be gained by multiplicity of 
dormant patents. It would be extremely objection- 
able to encourage a practice of taking out patents at 


| random and merely waiting, as Mr. Micawber would 


have expressed it, for ‘something to turn up.” 
What is wanted is facility of protection coupled with 
some means of gently urging the patentee to action, 
that his invention may be brought into public use. 
It is needless to remind our readers of the noto- 
rious fact that to introduce a new invention, or an 
improvement, involves a large amount of energy 
and perseverance ; as also, in most cases, the expen- 
diture of considerable capital. 
course not possessed by the class of inventors for 
whose benetit the reduction in fees is more espe- 
cially designed. But if the patentee knows that 
within a certain period, not too remote, a further 
payment will be required of him; he will be the 
more likely to look about in earnest for the eapi- 
talist without whose assistance the patent will prove 
valueless alike to the patentee and to the public. 
The term of four years is too long. The patentee 
isapt to feel that he has plenty of time before 
him and need not hurry. On the other hand, the 
sum of 501. is too large, coming even at the end of 





the fourth year. Very many patents that have paid 





ition ; and this, according to the Bill, must be! 


patents, to enable inventors of small means to | 
the | 


The latter is of | 





oe 





| well have not commenced to be remunerative until 

long after the fourth year. But if the patentee be 
lexerting himself as he ought to do (for it is to 
induce such exertion that the nation consents to 
the giving of patent privileges) there must during 
this interval be a considerable expenditure of time 
and money in developing the invention. Unless 
this is being done, it is better for the public interest 
that the patent should drop, in order that more 
enterprising persons should have the opportunity 
of working freely in the same direction, with the 
addition of any improvements they may have. A 
patentee who knows he will have a tax, however 
small, to pay within a year, is more likely to exert 
himself than if he feels that several years are before 
hin. 

If the tax be small, it will not be an insurmount- 
able difficulty, especially if there be a year’s grace 
available as a matter of right, subject to a sub- 
stantial fine, returnable in whole or in part on 
petition, according to the circumstances of the case. 
Now the annual payment system has been well 
tested in other countries, and has worked well. 
Take the case of France. There a patent is subject 
to an annual tax of 100 francs. The full term a 
patent may run is fifteen years. Now we have 
before us an ofticial table prepared by M. Dumous- 
tier de Frédilly, chief of the Industrial Department 
lat the French Ministry of Agriculture and Com- 
imerce. It was presented to the International 
| Congress on industrial property in 1878. From this 
|table it appears that although the annual payment 
|is only 4/., yet of all the patents granted in a given 
|year, there ordinarily remain in force, in the 
‘second year only from 45 to 50 per cent, in the 
| third year 35 per cent., in the fourth year 25 per 
}cent., in the eighth year 10 per cent., and in the 
| fifteenth year from 45 to 5 per cent. 
| Hence it results that 95 per cent. of the patents 
| applied for are eliminated and fall into the public 
| domain by the grantees’ own abandonment of them, 
| without trouble to any one, and without costs of pre- 
| liminary examination. This brings us again to one 

of the greatest blots on the Government Bill ; viz., 
| the proposed official examination into the question 
| Whether an invention sought to be patented is 
| subject-matter for a patent. 
| Considering the extreme difficulty of determining 
| this question, it is amazing that such an authority 
as Mr. R. E. Webster, Q.C., should favour the 
| proposal, as he did on Wednesday evening, at the 
| Society of Arts. On that occasion a well-prepared 
| paper was read by the able secretary, Mr. ‘Trueman 
| Wood, wherein the main provisions of the Govern- 
;ment Bill were reviewed. 
| It is a singular fact, however, that only one 
psa Mr. Lloyd Wise, protested against the 
proposed examination. It is true the time available 
was very short, and that many gentlemen present, 
and entitled to rank as authorities on matters of 
patent law, had not the opportunity of speaking. 

Happily, however, the meeting was adjourned 
until Tuesday next at 8 P.M. 

Mr. Lloyd Wise did not raise any objection to 
| the proposed investigation as to whether the nature 
| of the invention has been fairly described, and the 
| application, specification, and drawings (if any) 
have been prepared in the prescribed manner. 
| But he did point out, emphatically, that one of 
the most difficult questions to determine, in many 
cases, was that of subject-matter. He pointed out 
that, under the existing law, the Attorney and 
Solicitor Generals are not supposed to investigate 
junder this head. The statute provides that 
|the provisional specification shall be referred to 
'the law officer, who shall be at liberty to call 








to his aid such scientific or other person as 
he may think fit; and that if the law officer 
be satisfied that the provisional specification 


describes the nature of the invention, he shall 
allow the same, and give a certificate of his 
allowance. Yet it happens, in cases where the 
|nature of the invention is clearly deseribed—and 
| where, beyond all manner of question, the inven- 
_ tion is for a manufacture—that the law officers meet 
an application with the following objection: ‘‘ The 
invention is not a fit subject for a grant of letters 
| patent. The ees General will not allow 
protection.” Such being the practice now, what is 
it likely to be when it becomes the special duty of 
examiners to ascertain and report whether the in- 
| vention is subject-matter for a patent? We say, 
| deliberately, that at any rate the vast majority of 
| those persons who support this proposal from any 
| other motive than in the hope of personal gain, do 
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so from ignorance of the serious consequences likely | the form cannot be said to have been finally settled, 


to result. 

It will be seen that, in the form of objection 
quoted above, it is not denied that the specitication 
describes the nature of an invention; which, in 
fact, is the only legitimate ground, under the exist- 
ing law, for refusal of protection. In fact, the 
objection is of the nature which it is contemplated 
to raise under the Government Bill, should it 
become law. If we refer to the definitions given in 
that Bill (as we have done on a former occasion) we 


find that ‘‘ invention” means any manner of new | 


manufacture the subject of letters patent and 
grant of privilege within Section 6 of the Statute 
of Monopolies. 

It follows, then, that the subject-matter of 
letters patent must be an invention coming within 
this detinition. It has been attempted to separate 
the attribute of novelty from subject-matter. 
This is not practicable. The invention to be 
patented is that portion of the thing described that 
is different from what has been done before. Even 
very eminent authorities have differed as to whether 
an invention has been subject-matter or not. 
the celebrated case of Crane v. Price the patent 


related to the use of anthracite or stone coal in | 
conjunction with a hot-air blast for the smelting of | 
of the hot-air blast was known | 
before in the manufacture of iron with bituminous | 


iron. The use 
coal, and the use of anthracite or stone coal was 
known before in the manufacture of iron with a 
cold blast, but the combination or the use of the 
two together (the hot air blast and the anthracite) 
was not known before in the manufacture of iron. 


The patent was supported, as it is highly desirable | 


that patents for inventions of such an important 
kind should be. Yet, in the case of Murray v. 


Clayton, ten years ago, no less an authority than | 


the late Lord Justice James stated, with all respect 
tothe very powerful tribunal which decided the case 
of Crane v. Price, that he had never been satisfied 
with the decision. He could not see how the word 
combination could be properly applied to the intro- 
duction of a particular kind of fuel into a machine 


which had been patented for the use of every kind | 


of fuel in the making of iron. Pray what would have 
been the probable fate of the application for letters 
patent for this highly important invention at the 


hands of a Patent Office examiner charged with the | 


duty of ascertaining and reporting whether the in- 
vention was subject-matter for a patent? Take 
again the well-known case of Betts’ capsules. If 


we assume an examiner to have had the opportunity 


of meddling with Betts’ application, how would he 
have dealt with it under a law similar to that now 
proposed, assuming him to have been aware of 
Dobbs’ prior specification ? Let not the public be 
deceived by the plausible assertion that the attri- 
bute of novelty will not enter into consideration. 
That absolutely no reliance is to be placed in 
any such statement is only too manifest in view of 


what takes place even under the existing law, | 


as stated above. We have very persistently 
objected to the examination clause of the Govern- 
ment Bill, and we shall continue to do so as 


long as there is any hope of inducing reconsidera- | 


tion (whilst there is yet time) of this most important 
question. If inventors could only realise the 


danger with which this portion of the Bill threatens | 


their interests, they would rise as a body to protest 
against it. It is to the fact that the danger has not 
yet been brought home to the minds of those whose 
interests are deeply concerned, that we must attri- 
bute the apparent indifference with which the sub- 
ject has been treated. When it is reflected that, 
under a law based upon the Government Bill now 
before Parliament, questions of a kind as to which 


such eminent authorities as the late Chief Justice | 


Tindal and the late Lord Justice James disagreed, 
are to be decided (practically) by examiners abso- 
lutely without training and experience to qualify 
them for the work ; the proposal appears utterly pre- 
posterous. Clearly, nocomptroller could personally go 
into a tithe of the numerous cases that would arise; 
he would simply have to adopt the views formed by 
the examiners, and to support them in cases of 
appeal. Whence, let us ask, will the Government 
obtain examiners at all fit (except, perhaps, in their 
own estimation) for the proposed work ? 


THE ELECTRIC LIGHTING ACT, 1882. 

For some months past the Provisional Orders 
for Electric Lighting have been the subject of 
communications between the Board of Trade, the 
various local authorities, and companies. Although 


In | 


| yet it is approaching completion, and at this stage 
lit may be interesting brietly to review its chief pro- 
| Visions. 
| It will be remembered that the Electrie Lighting 
| Act contemplates the bestowal of powers by special 
; Act, by provisional order, and by license. The 
| powers so bestowed relate almost exclusively to 
{the breaking up of streets. If a company can 
| manage to supply electricity without wishing to do 
| this, it is unfettered, and its action cannot be 
interfered with. Provisional orders are no new 
creation; they have been used for years to 
jauthorise gas, and water, and tramway under- 
| takings. Licenses may be granted at any time by 
} the Board of Trade with the consent of the local 
j) authorities ; provisional orders, which may be 
| granted without such consent, only operate on con- 
firmation in Parliament. Both these are equivalent 
to special Acts, the former being granted for periods 
lof seven years, but renewable, the latter for in- 
| detinite periods, but subject to the purchase by the 
local authority of the whole of the works at the end 
of twenty-one years, with ne allowance whatever 
for ge vodwill. 
Local authorities, companies, or private persons 
may acquire these powers; but when private 
persons or companies acquire them, they are to a 
certain extent subject to the local authorities. The 
‘local authorities for electric lighting are in general 
| those bodies to whom the public health of England, 
|Treland, and Scotland, respectively, is entrusted, 
that is the metropolitan district boards and vestries, 
and the urban and rural sanitary authorities of the 
districts under the Public Health Act of 1875. 
The powers and liabilities of the undertakers as 
bestowed by the Act are very similar to those in 
the case of gascompanies. They have been rendered 
more definite by the clauses of the provisional orders, 
which will probably all be on much the same model, 
and which may be epitomised as follows : 
1. Capital.—After getting their order the under- 
takers have six months to consider whether they 
will avail themselves of it, within which time they 
must deposit or secure with the Board of Trade 
half the capital to be expended, otherwise their 
order is liable to revocation. The sums named as 
capital in the provisional orders seem very small, 
averaging apparently some 30,000/., a sum not more 
{than sufticient for an installation of 6000 incan- 
descent lights. But no doubt it is as much as at 
| this stage it is fair to ask the undertakers to risk. 
2. Area of Supply and Laying of Muains.—The 
jarea of supply consists of two parts, A and B. 
| Within area A certain selected streets are named 
jin the order, in which the undertakers are bound to 
| put down mains within two years. At any time 
!the undertakers may, and after two years from the 
idate of the order the local authority can compel 
| them, to apply to have added to A such parts of B 
| as seem just to the Board of Trade. Any two con- 
sumers living within area A, or such part of area B 
as has been added to A, or the local authority 
| having control of the lamps, may have a main laid 
in their street on undertaking to use electricity for 
three years to such an extent as will yield a yearly 
rent equal to 20 per cent. on the cost the under- 
| takers are put to in laying it. 
3. Powers for Execution of Works.—In return 
| for these liabilities the undertakers are empowered 
{to break up all streets over which the public have 
|rights of way on giving notice to the persons or 
| authorities by whom the same are repairable. They 
| have no powers to interfere with strictly private 
|property except by consent, which, however, 
}infants and persons otherwise incapacitated are 
| specially enabled by statute to give them. 
4, Testing.—Very elaborate provisions are made 
| for the appointment of impartial electric inspectors, 
}and the erection of testing-places, both by the 
undertakers and the local authority, with mutual 
powers for each to examine the testing apparatus 
of the others. 
5. Supply of Electricity.—Any owner or occupier 
of premises situate within 25 yards of a main, 
may have a (reasonable) supply on paying for such 
part of the service wires as is laid on his own 
| property, or extends more than 30 ft. from the main 
land on further undertaking to use electricity for 
| two years to such an extent as will yield a yearly 
| rent of 20 per cent. on the cost the undertakers are 
| put to in providing the electric line for the supply. 
| Public lamps are to be supplied to a distance of 
50 yards. 

There are three methods of charging for elec- 





tricity : (1) by the energy, which of course would 
require the use of an energy meter; (2) by the 
quantity, on the basis of taking the electromotive 
force as that at the junctions of the mains and 
service lines ; (3) by the maximuin current, and the 
number of hours it is used. This last seems the 
only method feasible at present. An electric stop 
clock could easily be arranged to measure it. The 
only ditticulty seems to be that the consumer might 
cheat the company by putting on extra lamps which 
it would be difficult for the company to detect unless 
so many were put on that the safety plug gave way. 

Elaborate provision is also made for the sale and 
hire of electric meters. 

The maximum price to be charged in one of the 
London districts is, for any quantity up to 108 
units (of 1000 volt-ampere-hours each) 3l. 10s., 
after that, 7d. per unit. At this rate, the price of 
electricity for incandescent lighting is, light for 
light, about double that of gas in London. 

6. Safety Regulations. — The safety regulations 
at present issued are only apparently intended to 
apply to acts of the undertakers. It is to be pre- 
sumed that those regulating the conduct of the 
consumers will from time to time be published as 
they become necessary. 

They provide for insulation of the wires, and 
forbid earth circuits. The currents through con- 
ductors, if over 10 wnperes, are not to exceed 1000 
amperes per square inch section of a pure copper 
wire of conductivity equal to that of the conductor; 
if under 10 amperes, 2000 amperes per square inch. 
The supply is to be capable of being turned off at 
some point outside the consumer's premises, and 
safety plugs are to be provided to cut off the cur- 
rent if it exceeds by 50 per cent. the maximum 
which the wire is destined to supply. 

The maximum difference of potential for con- 
tinuous currents is 200 volts; for alternating, 100 
volts; for charging storage batteries, however, 
4000 volt currents may be employed. 

These provisions are the most important of those 
contained in the draft provisional orders. 

Upon the whole they seem reasonable and fair 
to all parties, though somewhat stringent. It re- 
mains to be seen whether the undertakers are 
serious, and it will not be till about December, 1883, 
that the public will be in a position to know whe- 
ther or not any installations on a large scale are 
really going to take place. 

There can be no doubt that one of the chief ex- 
penses in connexion with electric lighting will be 
the expenses of management, and of the army of 
clerks, testers, collectors, and inspectors. The 
object of undertakers should be to reduce these as 
much as possible, and it seems probable that local 
authorities, especially those already possessing gas 
works, will be those most qualified to undertake 
electric lighting. 


THE EFFECT OF REPEATED HEATING 
ON STEEL AND IRON. 

Mr. J. F. Barnapy has lately presented to the 
Controller of the Navy a report giving the results 
of aseries of experiments which he made at the 
Cyclops Works, Sheftield, to ascertain the effect of 
repeated heating and cooling on the strength of 
different makes of iron and steel. The metals 
submitted to trial were Siemens or open hearth 
steel, and Bessemer steel, of about the maximum 
and minimum strengths allowed Ly conditions of 
contract, and Bowling iron and iron of B. B. quality, 
as made by Messrs. Cammell and Co. for use in 
Her Majesty’s service. In making the tests it was 
endeavoured to subject the several samples, as far 
as possible, to treatment similar to that which they 
would receive if forming portions of a boiler in 
actual use. Herewith we give a Table showing the 
average results of the tests of the higher strain 
Siemens and Bessemer plates, and of the B. B. iron 
plate. 

Each result is the average of four tests, two 
lengthwise of the plate and two across it, except 
those of the first horizontal line which are deduced 
from two experiments only. These show the 
normal tensile strengths and percentages of elon- 
gation of the several plates, each five-eighths 
thick, from which the samples were cut. In the 
second to the seventh lines inclusive are shown the 
strengths per square inch and the elongations 
obtained after the samples had been heated in a 
furnace arranged similarly to an oven, so that the 
heat should be uniform. They were exposed until 
they attained a heat of about 800 deg. F., which 
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was ascertained by withdrawing them and noting Roots blower through the floor, and are then passed | for them? Even under the comparatively small 
through a condenser, where the oil and ammonia! production going on at present their value had 


if small pieces of zine would melt if placed upon 
them. They were then allowed to cool and the 
process repeated 3, 8, 12, 20, 40, and 60 times, as 
recorded in the Table. The samples from which 
the tests shown in the eighth line were obtained, 
were placed in the flue of a stationary boiler for 
sixteen days, care being taken to keep them clear 
of ashes, so that they received the heat from the 
boiler on their under sides, while their upper 
surfaces were exposed to the heat radiating through 
the firebars from the fire. Myr. Barnaby considers 
that the heat of these samples was often up to 
800 deg., and at other times very much below that 
point. The determinations shown in the ninth 
line were obtained from samples suspended for 
sixteen days froma bar fitted in the smokebox of 
a colliery locomotive. As the engine was subject 
to considerable variations of work, and was idle at 
night, the samples would be alternately heated and 


L23ULTS OF 


TABLE SHOWING I 


| are retained, while the permanent gases escape and 
are utilised for fuel. 
Mr. Cochrane, in opening the discussion reminded 
the audience that there must always be an adinis- 
sion of air to a beehive oven, either through the 


cracks or elsewhere, for the work of distillation had | 


to be done by heat, and this was derived from the 
combustion of a portion of the coal. 


dent that, by his method, the heat was derived from 


the burning of a part of the coke, and experience | 


showed that this loss would amount to from seven 
to twelve per cent. Consequently the result of the 
invention was that the gases were saved, but coke 
was expended. Now a better method, in his 
opinion, was, instead of leaving the inlet of air to 
chance, to regulate its admission, and having first 
heated it by passagethrough fluesin the brickwork, to 


TeNsILB AND ELONGATION Tests OF StkeEL AND TRON AFTER VARIOUS 


Mopes ov TREATMENT. 


Siemens or 


Hearth Steel. 


Strain 
we Inch 


& 
Zz 
a 
Normal condition 31.115 
Sample heated 3 times 30,08 
os & times S058 
o 12 times . - , - 30.62 
“ 20 times ia 30.75 
as 40 times ‘ ‘ ‘ 30.75 
98 60 times ‘ ‘ 31.44 
Sample placed in the flue ofa stationary boiler 16 days, 30.77 
Po in smoke-box of a locomotive 16 days 0.01 
‘“ in annealing furnace 16 days 26.10 


cooled. Experiments with various alloys showed 
the maximum temperature to be about 800 dey. F. 
The last line gives the results of tests made on 
samples which had been placed under the bridge of 
an annealing furnace in such a position that the 
flames could not impinge upon them. They were 
kept in this situation for sixteen days, the furnace 
being allowed to cool down each evening, and being 
got up to the required heat again next morning, so 
that the samples were exposed to a black heat at 
night and during the day time to a red heat, 
sufficient in the sixteen days to scale them to the 
extent of } in. 

The results of the tests showed that Siemens steel 
retains all its good qualities, except after the very 
severe treatment of being subjected to long and 
continued red heat ; that Bessemer steel suffers no 
deterioration except a slight falling off in its flexi- 
bility, and that even after being heated and cooled 
sixty times it has only slightly increased in tensile 
strength, while it has maintained its percentage 
of elongation, and that after the samples had been 
subjected to the continued red heat the results 
obtained were most satisfactory, and greatly superior 
to those of iron; that the irons only deteriorated 
under a continuous red heat, under which circum- 
stances they suffer much more than the steel. 

After the samples had been broken in the testing 
machine they were bent by a hammer over a bend- 
ing block as far as they could go, and illustrations 
are appended to the report showing how far the pro- 
cess was carried before cracks were developed. As 
might be expected the results were very uncertain, 
but on the whole the Siemens steel came the best 
through the trial, after bending into horseshoe 
shape without the development of a flaw. The 
preliminary stretching appeared to have completely 
destroyed the flexibility of the iron which cracked 
upon the slightest curvature. 


INSTITUTION OF MECHANICAL 
SNGINEERS. 

WE mentioned last week (vide page 352 ante) that 
the last communication read at the recent meeting 
of the Institution of Mechanical Engineers, held 
on the 11th and 12th inst., was by Mr. John 
Jameson, of Newcastle-upon-Tyne, and related to 
‘Improvements in the Manufacture of Coke.” 


We hope to publish the paper in extenso next 
week, and in the mean time we may briefly state 
that it described a modification of the beehive coke 
oven, in which the gases and condensible products 
are withdrawn by means of a 


of the distillation 





Open Bessemer Steel C. Cammell and 


oiler Plate Co.—_B Bowling Iron. 


soiler. 
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gation in 
Inch in Tons. 


21.08 





7.41 

20.28 

20.56 20.36 

21.51 20.64 
20.15 20.02 16.79 
20.75 20.70 18.54 
20 83 20.35 16.40 
21.68 20.20 14.65 
20.97 20,50 13.28 
24.61 15.27 15,24 11.32 


deliver it into the gases that gather under the arch. 
The active combustion so set up would heat the brick- 
work intensely, and the radiation would effect the 
distillation of the coal without requiring the com- 
bustion of a part of it. By this method the work 
of 96 hours could be done in 72, yielding a better 


quality of coke, with an increase of 33 per cent. in | 


the output. The great object of coke making, he 


said, was to produce good coke, and no schemes for | 


manufacturing ammonia could be allowed to in- 
terfere with this. Hardness was the chief test of 
quality, and so much was this appreciated abroad 
that at Terre Noire they had made experiments, 
from which they had found that the crushing strain 
of the coke varied with the degree of heat to which 
it was subjected in manufacture. Ordinary bee- 
hive coke had a compressive strength equal to 
618 lb. per square inch, but by employing higher 


temperatures coke had been made that would stand | 


934 lb., and even as much as 1298 lb. per square 
inch. 
was a high temperature in the oven, and to get this 
it was necessary to sacrifice either gas or coke. 
The sum that Mr. Jameson had put forward as the 
possible money value of the saving that might be 
effected, appeared to him to be excessive. 


estimate of 6d. per thousand feet as the value of | 


the gas was probably fair enough, when you had a 
use for it. But unless the gas could be turned to 
useful purposes it had no value whatever, and this 
would usually be the case with this system. In the 
Simon-Carves system the gas was employee. to heat 
the oven externally, like a gas retort. Another dif- 
ficulty would be that all existing ovens were leaky, 
and that they would practically require to be re- 
built, or the products would be immensely diluted 
with air. When he tried the invention the yield 


of residuals was far below that mentioned in the | 


paper, and its money value was only ls. 7d. per 
ton of coal. 

Mr. Samuelson thought the value of the paper 
would have been greatly increased if it had been 
accompanied by the exhibition of samples of coke; 
‘for the quality of the coke produced was the test 
of the merit of the invention. Now, in the Simon- 
Carves process the yield was increased from 58 
to 75 per cent., while the density was quite remark- 
able. Mr. Jameson’s chief claim, viz., that he 
worked in existing ovens, in his opinion condemned 
his system. Supposing it to be possible to increase 


the production 25 per cent. by the Carves pro- | 


cess, the sooner beehive ovens were abandoned the 
better. 
tained, where, he asked, could a market be found 


From | 
the admissions in Mr. Jameson’s paper it was evi- | 





This showed that the object to be attained | 


The | 


But even if all the residuals could be ob- | 


fallen. Anthracene, for example, had dropped in 
| price from 2s. 6d. to ls. No doubt ammonia would 
‘command a large sale at a price, but that must be 
much below the present figure. 

Mr. Bauerman said that he regarded the paper 
rather as a valuable suggestion than an account of 
a successful working system. The withdrawal of 
the gases reduced the temperature of the oven, 
and that of necessity deteriorated the coke. The 
| proper method was to burn the gas where it was 
| evolved, and not to sacrifice the main product for 
| the sake of the residuals. With regard to the value 
| of these latter he could say that in Otto’s system, 
| working with Wesphalian coal, they realised 2s. 3d. 

for each ton of coal. 

Mr. Nichols said that when the invention was 
|introduced to him he was so much struck by its 
| simplicity that he made a good many inquiries to 
| test its merits. At the works of Messrs. Bell and 
| Co. he saw nine ovens, altered at a cost of 81. to 
| 10/. each. He examined several truck loads of 
| coke, and could detect no difference between that 
| made in the new and in the ordinary ovens. The 
| time required for each charge was 72 hours, and 
| the yield of residuals 4 gallons of oil and 2 Ib. of 
sulphate of ammonia per ton of coal. At the 
| Felling Works he saw better results, the yield being 
| 14.8 gallons of oil and 60 gallons of ammonia liquor. 
| The average of sixteen experiments gave 8.7 gallons 
| of oil and 8.6 1b. of ammonia. From these tigures 
\it would appear that at the former works the 
annual amount saved by each oven was 231. 6s. 8d. 
land at the .latter 65/. 10s. The difference was 
| accounted for by the large size of the pipes, the small 
| velocity of the gas, and the ample condensing sur- 
|face at the latter place, where the alterations cost 
| 15/. per oven. 

Mr. Cowper said that coke was rendered dense 
| by the tar being precipitated in it, and soldering it 
| together into a coherent mass. Unless the gas had 
a marketable value it was best to apply it to heat 
the oven. He then sketched an oven with channels 
in the brickwork, in which the air was greatly 
heated before it was allowed to enter to burn the 
gas. In conclusion, he mentioned that in a certain 
works in Scotland 25 ewt. of sulphate of ammonia 
were obtained daily from two blast furnaces. 

In reply Mr. Jameson said that it was quite im- 
possible to detect any difference between samples of 
coke from his and ordinary ovens. He quite ad- 
jmitted the advantage of heating the air before it 

was admitted to the oven, and this could be done 
as well in conjunction with his system as any 
| other. When it was debated whether it was best to 
| burn gas or coke to keep up the temperature of the 
oven, it must be remembered that a pound of gas 
required 30 lb. of air for its combustion, while a 
pound of coke only wanted 12 1b., and that further 
| the flame of the former had no radiating power, 
while that of the latter had. The value of gas 
| varies with the locality. Dr. Siemens had said that 
|gas at 1s. per 1000 ft. would displace coal for 
| domestic purposes, and on this assumption it might 
| pay to erect the ovens at a distance from the pit. 
He could not explain how it was that Mr. Cochrane 
obtained such poor results, but it probably arose 
from inexperience in carrying out the process. Mr. 
| Samuelson appeared to think that he condemned the 
|Carves process, whereas he had no such intention, 
| but it was not suitable to all localities. His process 
| did not take away the pitch, as Mr. Cowper had 
| suggested ; on the contrary it favoured the cemen- 
! tation which that speaker had laid so much stress 
upon. 

At the conclusion of this discussion the available 
time was exhausted, and the proceedings terminated 
with a vote of thanks to the Institution of Civil 
Engineers for the use of their premises. 





THE NEW KNIGHTHOODS. 

Tue order of knighthood has been recently con- 
ferred upon three distinguished men of science, Dr. 
C. W. Siemens, the Right Hon. Lyon Playiair, 
M.P., and Professor Frederick A. Abel. The pro- 
fessional career of the first-named has been recently 
referred to in considerable detail in our columus 
(see ENGINEERING, vol. xxxiv., page 175). <A 
short notice of the other two gentlemen will, we 
believe, be read with interest. 

Sir Lyon Playfair, who has for a long period 
been a Companion of the Bath, was born in India 
in the year 1819, and was educated at St. Andrews, 
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Edinburgh, and at Giessen, where he _ studied 
chemistry under Liebig, and subsequently at Ander- 
son’s College, Glasgow, under the late master 
of the Mint. Sir Lyon Playfair was for a time 
professor of chemistry in the Royal Institution, 
Manchester, and he afterwards became professor 
of the same branch of science in the Royal School 
of Mines, Jermyn-street, when that Institution 
was established in connexion with the Geological 
Survey of the United Kingdom. For several 
years he held the position of Inspector-General 
of Schools and Museums under the Department 
of Science and Art, of which, indeed, he was joint 
secretary with the late Sir Henry Cole. For 
a period of ten or eleven years he was professor of 
chemistry in the University of Edinburgh, and he 
became a member of Parliament in 1868 for the 
Universities of Edinburgh and St. Andrews. If 
we mistake not Sir Lyon Playfair was one of the 
founders and an early president of the Chemical 
Society. In connexion with the great Exhibitions 
of 1851 and 1862, he acted as a Special Commissioner 
of the Juries. From time to time he has delivered 
various courses of lectures on educational subjects, 
and on the progress of industrial chemistry. Very 
early in life he was associated with Bunsen on_be- 
half of the British Association in conducting an 
elaborate investigation into the nature and composi- 
tion of blast furnace gases, and while resident in 
Manchester he was the means of first directing the 
attention of Mr. James Young to an important 


chemical phenomenon at his uncle’s colliery at | 
Alfreton, in Derbyshire, which subsequently led | 
that gentleman to the establishment of the great | 
parattine industry, and in which Sir Lyon Playfair | 
was for some time commercially associated with | 


him. 


Sir F. A. Abel’s position in science has long been | 


established among the leaders in chemical investi- 
gations. For many years he has been actively 


engaged in the scientitic departments of the Royal | 
His valuable | 


Engineers and the Royal Artillery. 
services to the War Department, especially in rela- 
tion to explosives, over a period of at least a 
quarter of a century, were recognised by the Govern- 
ment some years ago, when he was created a C.B. 
So far back as the year 1863, when, at the New- 
castle meeting of the British Association, Baron 
Von Lenk’s gun-cotton was brought prominently 
under notice, Sir Frederick Abel became closely 
identified with the practical manufacture of that 
substance, and with its successful application in 
military operations. It is probable that no person 
knows more about the nature and its behaviour, of 


explosives under the various conditions to which they | 


may be subjected in the processes of manufacture, 
storage, and practical use. His extensive acquant- 
ance with his favourite subject has been illustrated 
by his discourses on explosives at meetings of the 
Royal Society (of which he has long been a Fellow), 
the British Association, the Chemical Society, the 
United Service Institution, the Glasgow Science 
Lectures Association, &c. Professor Abel has 


acted as President of the Chemical Society, and he | 


has likewise been a member of several Royal Com- 
missions, more especially the one appointed to con- 
sider the causes and prevention of explosions on 
ships carrying coal cargoes, and also the Commission 
on Explosions in Coal Mines. 





THE PORTRUSH ELECTRIC RAILWAY. 

WuiILE the subject of the electric transmission of 
power is being investigated experimentally by 
M. Marcel Desprez in France, it is being gradually 
worked out on a practical scale in Germany by 
Messrs. Siemens and Halske, and in this country 
by Messrs. Siemens Brothers and Co. The latter 
firm, as is well known, have been for some time 
engaged upon an electric railway at Portrush, in 
the North of Ireland, and recently their experi- 
ments have been brought to a successful conclusion 
by the introduction of the first car into the general 
traftic of the line. Taking advantage of the occa- 
sion Mr. Alexander Siemens and Dr. Edward Hop- 
kinson have recently communicated to the Society 
of Arts a paper upon the transmission of power 
by electricity, in which, in addition to an account 
of the new railway, they have dealt with the sub- 
ject on a wide basis, demonstrating the conditions 
for the successful construction and installation of 
electric motors both experimentally, graphically, 
and analytically. After a short account of the 
electric railways already in existence, Mr. A. 
Siemens illustrated by experiment the arrangements 


that will be possible when electricity is laid on like 
gas and water. There were placed in the lecture 
room, in parallel circuit, two motors, a large and a 
small one, and a number of incandescence lamps, 
and it was demonstrated that each could be worked 
independently of the others, always taking the 
proper amount of current for its requirements. A 
small hoist, designed by Dr. John Hopkinson, and 
constructed by Messrs. Siemens Brothers, was then 
shown in operation. It was coupled up to the leads 
proceeding from the motor, and a weight of 1 ewt. 
was hung to the chain. It was then started, the 
speed of the lift and the current being as follows : 

Weight. Speed. Current. 

1 ewt. 4 ft. per see. 9 amperes. 

The weight was then doubled without any 
alteration in the other conditions, and then the 
measurements gave : 

Weight. Speed. Current. 
2 ewt. 2.5 ft. per see. 13 amperes, 

Secondly, the former weight was replaced, but a 
resistance was inserted in series with the motor, 
when the currrent and the speed were : 

Weight. Speed. Current. 
1 ewt. 2 ft. per see. 9 amperes. 

When the weight was doubled the results were : 

Weight. Speed. Current. 
2 cwt. 1 ft. per sec. 13 amperes. 

Thus it was demonstrated that the current in a 
given motor remains constant at all speeds, and 
| that the speed depends upon the resistance in 
circuit. In the annexed Table are shown the 





Work done. Work done. Work done. 


Load 12.9 


2 ewt. 


Load 
1 ewt. 


9.2 


| Ampeéres. 


Load 56 7.3 
Pounds, Ampéres 


stance inserted 


Foot lbs. 
per 
Minute. 


Foot Ibs. 
per 
Minute. 
20,160 
18,370 
16,800 
14,560 
14,000 
12,430 
10,080 
9,410 
6,270 
3,060 


Foot-lbs. 
per 
Minute. 


Speed in 

Feet per 

Minute. 
212 
190 
169 


Speed in 
Feet per 
Minute. 


Speed in 
Feet per 
Minute, 
130 
112.5 


29,120 
25,200 
20,160 
5,900 
13,330 
8,180 
4,260 


10,640 
9,480 
| a 157 8,790 
3. 150 8,400 

| . 7,850 
| 5. 7,280 
3. 7,200 

| a 5,480 
| 9.7 S: 4,230 
) 2,628 
ez 3! 1,960 
1,008 


36.5 


Ww 


'results of a series of experiments with the same 


| hoist, made at the works of Messrs. Siemens | 
3rothers under conditions of greater accuracy than | 


| could be attained in the lecture-room. Three con- 


| clusions are to be drawn from the results which 


| comprise the fundamental principles of the theory | 


| of the electrical transmission of power. 

| 1. That the motor, as a machine, is entirely in- 
| dependent of the generator, and must be designed 
|for the particular work it has to do without re- 
ference to the generator. 

2. The current depends wholly on the load on the 
motor. 

3. The speed depends upon the electromotive 
force of the generator, and the total resistance in 
the circuit of the machine. If the mains which 
supply the current to the motor be maintained at a 
constant potential, and the motor be separately 
excited, or have permanent magnets, the speed is 
| proportional to the potential of the main, less the 


loss of potential due to the resistance of the arma- | 


ture. 

As a practical corollary the generator must be 
| designed to give the current required of it by the 
motor, and electromotive force sufficient, after 
allowing for fall of potential through the resistance 
of the mains, to give the requisite speed. 

Turning now to the Portrush Electric Railway, 
Dr. Edward Hopkinson explained that it extends 
from Portrush, the terminus of the Belfast and 
Northern Counties Railway, to Bushmills in the 
Bush Valley, a distance of six miles. For half a 
mile the line passes down the principal street of 
Portrush and has an extension along the Northern 
Counties Railway to the harbour. For the rest of the 
journey the rails are laid on the seaward side of the 
county road. The line is single and has a gauge of 
3 ft., the gradients being exceedingly heavy in parts, 
rising to as much as 1 to 35. It is intended to 
connect the line with an electrical railway from Der- 
vock, for which Parliamentary powers have already 
been obtained, thus completing the connexion with 
the narrow gauge system from Ballymena to Larne 





Amperes | 


and Cushendall. Turbines are being erected near 
a waterfall on the River Bush, where there is 
abundant water-power, but pending their comple- 
tion, the power is derived froma small steam engine 
at the Portrush end. 

The system employed may be described as that 
of the separate conductor—a rail of “T-iron, weigh- 
ing 19 lb, to the yard, is carried on wooden posts, 
boiled in pitch and placed 10 ft. avart, at a distance 
of 22 in. from the inside rail and 17 in. above the 
ground, <A cap of insulite is placed between each 
post and the conductor, the insulation varying from 
500 to 1000 ohms per mile according to the weather. 
Hence the total leakage cannot exceed 2.5 amperes, 
representing a loss of three-fourths of a_horse- 
power, or under five per cent., when four cars are 
running. The current, generated by a shunt-wound 
dynamo machine, driven by an engine of 25 indi- 
sated horse-power, is conveyed from the conductor 
to the carriage by two steel springs, one at each 
end. These double brushes enable the car to bridge 
over the numerous gaps which necessarily interrupt 
the conductor to allow cart-ways into the tields and 
commons adjoining the shore. There are two or 
three gaps too broad to be bridged in this way. In 
these cases the driver will break the current before 
reaching the gap, the momentum of the car carry- 
ing it the 10 or 12 yards it must travel without 
power, 

From the brushes the current is taken to a com- 
mutator worked by a lever, which switches resist- 
ance frames in or out, as may be desired, The same 
lever alters the position of the brushes on the com- 
mutator of the dynamo machine, reversing the 
direction of rotation. From the dynamo the current 
is conveyed through the axle-boxes to the axles and 
wheels, and thence to the rails, which are un- 
insulated. The conductor is laid in lengths of about 
21 ft., connected together by tish-plates, and also 
| by double copper loops soldered to the iron, the 
| joints in the rails being similarly made. The resist- 
ance of a mile of conductor, including the return 
| by earth and the ground rails, is actually 0.23 ohms. 
(If calculated from the section of iron it would be 
0.15 ohm, the difference being accounted for by the 
| copper loops and occasional imperfect contacts. The 
| electromotive force at which the conductor is main- 
| tained is about 225 volts. The dynamo is placed 
/in the centre of the car, beneath the floor, and 
through intermediate spur gear drives, by a steel 
chain, on to one axle only. There is, at present, 
only one car fitted with a dynamo, but four more 
machines are being constructed ; and since two of 
these will be capable of drawing a second car, there 
will be an available rolling stock of seven cars. 

The dimensions of the dynamo machine are deter- 
mined by the following considerations : Let W be 
the couple, measured in foot-pounds, which the 
| dynamo must exert in order to drive the car, and w 
| the necessary angular velocity. Taking the tare of 
| the car, including machinery, at 50ewt., and the 
| load as 30 ewt., we have a gross weight of four tons. 
| If it be assumed that the maximum work required 

is that the car shall carry this load at a speed of 
| seven miles an hour up an incline of 1 in 40, then 
| the resistance due to gravity may be taken at 56 Ib, 

per ton, and that due to other causes at 141b. a 
|ton, or 70 1b. per ton in all. Thus, in order to pro- 
| pel the car, by rotating its axle, it will be necessary 
| to exert a force of 280 Ib. at aradius of 14 in. (equal 
| 





to the radius of the driving wheel), or of 327 1b. at 
a radius of a foot. The angular velocity of the 
axle corresponding to a speed of seven miles an hour 
is 84 revolutions per minute. Hence 


L=327 foot-pounds, and w= 2m x 84 
J 

If the dynamo be wound directly on the axle, it 
must be designed to exert the couple L, correspond- 
ing to the maximum load, when revolving at an 
angular velocity , the difference of potential be- 
tween the terminals being the available electro- 
motive force of the conductor, and the current being 
the maximum, the armature will safely stand. But 
when the dynamo is connected by intermediate 
gear to the driving wheels, the two factors L and w 
may be varied, provided only that their product re- 
main constant. In the present case L is diminished 
in the ratio of 7 to 1, and w is consequently in- 
creased in the same ratio. Hence the dynamo, 
with its maximum load, must revolve at 84 x 7588 
327 __ 


er 


‘ 


revolutions per minute, and exert a couple of - 


47 foot-pounds. 
Let E be the potential of the conductor from 





which the current is drawn, measured in volts, C 
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the current in amperes and E, the electromotive 

force of the dynamo. Then E, is proportional to 

the product of the angular velocity and a certain 

function of the current. 

function be denoted by f(C). If the characteristic 

of the dynamo can be drawn, then f (C) is known. 
We have then 


Ba"7@). « « Di 
I= FC) (1) 
If R be the resistance in circuit, by Ohm’s law 

a 

R 
B= 7 (C) 
2 
7 R 
and, therefore, 

pat (E—CR) ‘a 
~ £(G) am 


Let « be the efficiency with which the motor trans- 
poses electrical into mechanical energy, then 


Power required =L w=a E,C=a ce f(C) 


aCf(C) 


Q 


Dividing by w . . i= g (3) 


It must be noted that L is here measured in 
electrical measure, or adopting the unit given by 
Dr. Siemens in his British Association address, in 
Joules. One Joule equals approximately .74 of a 
foot-pound, Equation (3) gives at once an analy- 
tical proof of the second principle stated above, that 
for a given motor the current depends on the 
couple, and upon it alone. Equation (2) shows 
that with a given load the speed depends upon E, 
the electromotive force of the main, and R the 
resistance in circuit. It also shows what will be 
the effect of putting into circuit the resistance 
frames placed beneath the car. If R be increased 
until C R equals E, then vanishes and the car 
remains at rest. If R be still further increased, 
Ohm’s law applies and the current diminishes. 
Hence, suitable resistances are first a high re- 
sistance for diminishing the current, and conse- 
quently the sparking at making and breaking the 
circuit ; and, secondly, one or more low resistances 
for varying the speed of the car. If the form of f 
(C) be known, as is the case with a Siemens machine, 
equations (2) and (3) can be completely solved for 
w and C, giving the current and speed in terms of 
L, E, and R. The expression so obtained agrees 
with the results of experiment. 

The work of traction on the Portrush Railway 
has hitherto been performed by steam tramway 
engines, constructed by Messrs. Wilkinson and Co., 
of Wigan. Hence material is afforded for a com- 
parison of the relative costs of the two systems of 
haulage. Owing to the high prices of coke and the 
difficult nature of the line, the actual experience 
of the week’s expense for the locomotive gives 
81. 4s. O}d. fora distance of 312 miles, while a cal- 
culation, based upon experiment, shows that the 
cost by electric car, for the same load and distance, 
would be 5/. 19s, 1d. This includes twenty shillings 
as wages for the driver of the stationary engine, but 
nothing for the driver of the car, from which it 
would seem that it is intended to add this duty to 
the oftice of the conductor. 

It will be seen that the paper is one of extreme 
interest, not only as an account of the first com- 
mercial venture in electric railways in this king- 
dom, but also from the lucid manner in which 
the tundamental laws governing the distribution of 
power by electricity were experimentally demon- 
strated and presented to the audience. 


NOTES. 
MAGNETISATION OF IRON AND STEEL BY 
BREAKING. 

Ata recent meeting of the Society of Physical 
and Natural Sciences, Karlshruhe, M. Bissinger 
made a communication on the magnetisation of bars 
of steel and iron when broken on the machine 
serving to test them. The phenomenon is not due 
to elongation of the bar but to the actual breakage ; 
and both parts are converted into two magnets of 
sensibly equal power. The shock and trembling of 
the metal on breaking is probably the cause of 
magnetisation, and here we are reminded of Pro- 
fessor Hughes’ recent experiments. In the testing 
machine the bars are placed vertically, and the 
south pole is formed at their upper part. The dif- 
ferent iron objects near the machine at the moment 
of rupture and vibration are also maguetised, but 
to a less degree. 


For a velocity 2, let this | Switzerland. 
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A Swiss Exvecrric Ramway. 

It is proposed to build an electric railway be- | 
tween Saint-Moritz-les-Bains and Portresina, in | 
The length will be 7200 metres (4 | 
miles). Previous to the opening of the St. | 
Gothard Tunnel the traftic between Switzerland | 
and Italy passed by Coire and Chiavenna, across the 
Col duJubier or the Col du Splugen. The rail- | 
way on the Swiss side terminates at Coire, and | 
during the next year the Italian system will be | 
completed as far as Chiavenna. The projected | 
electric railway will serve to connect Coire to Chia- 
venna by two routes. The distance from Coire to 
St. Moritz is 76.5 kilometres, and frcm St. Moritz to | 
Chiavenna 48.8 kilometres, or 125 kilometres in all. | 
It is only proposed to erect a short portion at first, 
and if successful to extend it, as there is ample 
water power in the district. 





| 
Frencu AcADEMY PRIZES. 


The French Academy of Sciences have recently 
published a list of the prizes offered by them for 
essays on scientific subjects during this year, and 
until 1886. In applied mechanics the Fourneyron 
prize will be given for the best ‘‘study, both theo- 
retical and experimental, of the different methods | 
of transporting force to a distance.” The papers 
must be lodged before the Ist of June next. A 
grand prize will be awarded in 1884 for a mathe- 
matical solution of the problem ‘‘ to perfect in some 
important point the theory of the application of 
electricity to the transmission of power.” The 





| prize will consist of a medal valued at 3000 francs. 


The memoirs must be submitted to the secretary 
of the Academy before June 1, 1884, and should 
be anonymous, but accompanied by a sealed en- | 
velope with the real name and address of the 
author. The Bordin prize, which was not awarded 
this year, is carried on to 1885, and memoirs must | 
be lodged before June 1 of that year. The subject 
is a ‘research into the origin of electricity in the 
atmosphere, and the causes of the great develop- 
ment of electric phenomena in storm-clouds.” The | 
prize is a medal worth 3000 francs. 


Exptosive Dvst. 

A valuable paper on the subject of dangerous dusts 
has been read before the ‘‘ Fire Under-writers’ 
Association of the North-West” at Chicago, United | 
States, by Professor T. W. Tobin, C.E., of the Poly- 
technic Society, Kentucky. His investigations were 
made in flour mills, and he has arrived at the con- | 
clusion that the dust shaft, where the air is driest, is 
the dangerous centre. The moister the air the less | 
liable is the fine floating meal to catch fire, and the 
higher the barometer the greater the danger, as the 
meal floats more under such conditions. He there- 
fore recommends American millers to use the wet 
bulb hygrometer and the barometer in the?r mills. 
Dust rooms and shafts should be built of brick, not | 
of wood as at present, and all communicating doors 
and shafts should be of sheet metal. When dry 
parching winds are blowing he suggests that the 
air should be charged with steam. In dry weather 
the production of flour should not be excessive, 
and the mill should be kept as free from floating | 
meal as possible. Open lights should not be used. 


THe VIENNA Evectric EXHIBITION. 

During the last month the applications for space 
in the Vienna Electric Exhibition have increased 
so rapidly that its complete success is beyond all 
doubt. In addition to the exhibitors we have 
already mentioned (see page 229 ante) we notice 
the names of; Mr. Schuckert, of Nurnberg, whose 
dynamo appear to have grown in favour in this 
country of late, and who, in addition to electric 
light plant, is exhibiting a coal boring machine 
driven by electricity; Mr. Alex. Kovaco, of St. 


Petersburg, with a fine collection of apparatus for | 
Menges, of the | 


electro-plating purposes; Mr. 
Hague, with dynamos, lamps, and novelties 
in the way of electric transmission of power ; 
Mr. Paul Rebikoff with measuring instruments, a 
dynamo machine of a new kind, and telephonic 
apparatus ; Mr. A. Bornhardt, of Brunswick, with 
blasting apparatus and influence electrifying ma- 
chines with 20, 30, and even 60 rotating dises ; 
Professor Fleeming Jenkin with the ‘‘ Telpherage” 
system we lately described ; Messrs. Perry and 
Ayrton with their electric railway; Messrs. Boxeter 
and Nehmer, of London, with dynamos and tele- 
phones ; the Société Gramme with, in addition to 
their usual manufacture, primary and secondary 
batteries; L’Eclairage Electriqgue and La Com- 


|pagnie Electrique with generators, motors, and | 





ia loss of } 
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candles; Mr. F. O. R. Gotze with Puluj phos- 
phoresence tubes, Crookes’ radiometers, and Geiss- 
ler’s tubes ; the Duplex Electric Light and Power 
Storage Company with a new battery, which gives 
valuable residual products; Messrs. Felton and 
Guilleaume, the cable manufacturers of Muhlheim ; 
the India-Rubber, Gutta-Percha, and Telegraph 
Works Company, from their French branch at 
Beaumont-Persan; the Telegraph Construction and 
Maintenance Company; the Electrical Power 
Storage Company, and many other less-known 
firms. If all the promises of exhibitors be ful- 
filled the Austrian capital will certainly be the 
centre of the electrical world during the autumn 
months. 


An ENGINEERING ACCIDENT. 

Dr. William Wallace, the Glasgow City analyst, 
has recounted the story of a very serious but in- 
structive accident, which took place near Alloa. 
In the construction of a railway bridge over the 
‘orth, a number of cylinders were sunk into the 
bed of the river. They were built of iron rings 
6 ft. in diameter and several feet high, and made 
a total height of 60ft. The space round the sec- 
tions was filled up from the inside by a rusting 
composition, of iron turnings mixed with sulphur 
and sal ammoniac. When wetted, this mixture 
oxidises and swells up, so as to fill the spaces into 
which it is thrust. It was applied to the joints 
by one man One day last May however, when 
there was a perfectly still, somewhat hazy atmo- 
sphere, and considerable heat without direct sun- 
shine, this man was observed to become over- 
powered by some ‘‘ mysterious influence,” and a 
companion descended by a windlass to bring him 
up to the top of cylinder. He managed to get the 
man into the bucket of the windlass, and so to get 
him hauled up into purer air; but the deliverer 
himself succumbed to the same influence, and fall- 
ing into a pool of water at the bottom of the cylinder 
was unfortunately drowned. One of the contractors 
now descended, taking care, however, to fasten a 
rope to his body, and it was fortunate he did so, as 
he also succumbed and had to be pulled out by the 
rope. Dr. Wallace was called in to account for 


| this fatal accident and traced it to the absorption 
| of oxygen by the rusting compound, thus depriving 


the air in the cylinder of its sustaining power. 


| The oxygen combined with the iron and sulphur of 


the mixture, and the state of the atmosphere pre- 
vented free circulation of fresh air into the cylinder. 
The result was that the gas breathed by the man 
was nitrogen, or air robbed of its oxygen. The 
normal proportion of that gas in the air is 20.9 or 
21 per cent., and Dr. Angus Smith has shown that 
this proportion cannot be altered, even by } per 
cent., without producing appreciable effects, while 

} per cent. gives rise to serious incon- 
venience, and air containing only 20 per cent. of 
oxygen may produce grave consequences if breathed 
for a considerable time. When the deficiency of 
oxygen exceeds this to a sensible extent a candle 
refuses to burn, and a man exposed to it soon 
Dr. Wallace’s interesting con- 
clusion is worthy the attention of engineers in 


| general. 


THE ARTIFICIAL AURORA. 

The following details with reference to the 
| artificial aurora of Professor Lemstroem, of Hel- 
| singfors, noticed in our issue of March 9, are taken 
from a paper of Professor Foerster, the director of 
the observatory at Berlin, with whom M. Lem- 
| stroem was in constant communication during his 
experiments. Previous observations at Spitzbergen 
had fully convinced the Professor that the polar 
light rays appear not only in the higher strata of 
rarefied air, but also sometimes below the clouds ; 
and he had further satisfied himself that electrical 
light effects may be obtained by artificially pro- 
ducing an abnormally great difference of potential 
between two points of the earth surface. The 
two hills selected for the final experiments are 
2600 ft. and 3300 ft. in height, and are situated in 
the north of Finland. On the tops of both he 
placed a network of copper wires at a height of 
about 8 ft. from the ground, insulated like telegraph 
wires, and to these copper wires he soldered, at 
about 1} ft. apart, several hundreds of pointed 
metal rods fixed vertically. Each system was, by 


an insulated copper wire, connected to a zine plate, 
embedded to a considerable depth in the moist soil 
at the bottom of the hill. As soon as the connexion 
between the wire system and the earth plate was 
effected, currents of positive electricity, of varying 





ay 
o/ 


intensities were observed to pass constantly from 
the atmosphere down to the earth. At the same 
time a yellow white light, more or less steady, rose 
above the rods, showing in the spectroscope the 
characteristic lines of the aurora borealis. In one 
instance a ray, 360 ft. in length, was observed to 
emanate from the rods on the one hill, and there 
was no doubt that this ray at least, owed its origin 
to Professor Lemstroem’s contrivance, a fact which 
was not always quite clear. Unfortunately, the 
experiment was always limited to a very short time, 
as the wires were rapidly covered with ice crystals 
to such an extent that they soon broke. Professor 
Lemstroem intends, however, to provide himself 
at Helsingfors, the capital and university of his 
country, with the necessary material and apparatus, 
and then to renew his investigations, which are not 
only of peculiar interest, but of high importance. 
The arrangement employed is in reality an enormous 
lightning conductor, or a system of conductors all 
joined to the same earth plate, the effects of which 
can be studied under exceptional circumstances. 
Already one fact of scientific importance has been 
learned from the present investigations. A close 
analogy has been established between the pheno- 
mena of the polar light and the fire of St. Elmo, 
those peculiar flickering flames which are seen occa- 
sionally playing about the pointed terminals of 
elevated objects. Up to the present the St. Elmo’s 
fire was assigned a position between the well-known 
phenomena of atmospheric electricity in our regions, 
and the polar light in the higher latitudes. We 
understand that the necessary instructions and 
apparatus will be given to the crew of the Ger- 
mania, who in a few months will fetch the members 


of the German polar station in West Greenland, to | 


enable them to make some similar researches before 
their return. 


ELECTRIC LIGHTING NOTES. 
Tuer Duke of Hamilton's yacht Thistle is about to be 
lighted by incandescence Jamps. 


about to be lighted by 340 Jablochkoff candles, 

The Municipal Council of Paris has authorised the 
prolongation of the experiments in electric lighting in 
the Place du Carrousel for another year. 

The Committee of the Reform Club contemplate 
erecting an experimental installation of incandescence 
lamps fed by an Elphinstone- Vincent generator. 

The Town Council of Colchester has made an arrange- 
ment with the South-Eastern Brush Company for the 
electric lighting of High-street and Head-street. 
Several shops and the Red Lion Hotel are already fitted 
with incandescence lamps. 


A new electric lighthouse, designed to give greater | 


security upon the Calvados coast, and at the mouth of 


the Seine, is about to be erected at Point-du-Castel, | 


near Saint Aubin-sur-Mer. 
60 metres (197 ft.). 


It will have a height of 


At the instance of the Minister of Posts and Tele- | 
Republic, by a| 


graphs the President of the French 
decree dated April 12, has promoted M. Marcel 
Desprez to the grade of officer in the Legion of 
Honour. 


The Scottish Brush Company has obtained powers 
to light a part of the town of Dundee for a period of 
fifteen years. Their area extends from Tay-street on 
the west to Trades-lane at St. Andrew’s Hall on the 
east, and from Dock-street and Yeaman Shore on the 
south to Bell-street, Court House-square, and Ward- 
road on the north. 

The Commission of the Vienna Electrical Exhibition 
is preparing iron cases or screens for the protection of 


the watches of those whose duty will carry them into | 


the vicinity of powerful dynamo-machines. The very 
serious mischief that was done to many valuable 
watches in the early days of electric lighting, led to 
the production of a machine by which the watch was 
steadily turned in front of a magnetic pole until it was 
again demagnetised, but it will no doubt be more 
satisfactory to the owners of good watches to avoid 
the necessity of such experiments. 

The annual general meeting of the Maxim-Weston 
Electric Company is to be held at one o’clock to-day at 
the Cannon-street Hotel. From the balance sheet it 
appears that 113,819/. have been expended in the pur- 
chas2 of patents, that the machinery and stock is 
valued at 21,372/., and that the expenditure for the 
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| year, less sales and charges under lighting contracts, 
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has been 16,960/. On the other hand, shares of the 
nominal value of 19,625/. have been received as the 
price of concessions, and there is the prospect of the 
receipt of 17,000/. in cash for the sale of the Austra- 
lasian patents. The most noticeable feature, however, is 
that while the whole of the share money has been called 
up thereis only 783/. at the bankers, and anitem of 14,456/. 
less 3657/., or 10,799/., entered as ‘‘debtors,” which 
represents, presumably, accounts owing. Hence the 
directors say ‘‘that it is evident that unless mare 
capital is raised the operations of the company must be 
restricted to a point at which no dividend could be avail- 


of the shareholders, a propésal to increase the nominal 
capital to 500,000/. This, they say, would enable 
them to extend their operations and pave the way for 
concessions. However valuable the Maxim-Weston 
apparatus may be it will require an enormous trade to 
pay dividends upon a capital of half a million, of 
which 150,000/. exists only on paper. Of course if 
lump sums can be obtained for concessions the case 
would be altered, but the position of many subsidiary 
c ompanis leads us to doubt if this be possible. With 
the prospect of the expiration of the Gramme patents 
in a short time, and numerous lamp patents in the 
market, many of which only require a little mechanical 
skill to make them thoroughly satisfactory, we shall 
be surprised to hear of any large amounts being realised 
for concessions of any existing apparatus, 


THE UNITED STATES. 


PHILADELPHIA, March 3lst. 


NOTES FROM 


small lots, prompt delivery. 
in number and volume. 
rails sold at 28 dols. In New York crop ends are 
21 dols. to 22 dols. Old rails are at 23 dols. for tees. 
Double heads sell at 27.50 dols. ; cargo scrap at 25 dols. 
to 26 dols. ; yard rails 26 dols. to 27 dols, ; Carnbroe, 
22 dols. from ship; Glengarnock, 22 
from ship and yard ; Dalmellington, 21 dols. to 22 dols. 
from ship and yard; Summerlee, 24.50 dols. from ship ; 
Coltness, 24.50 dols. to 24.75 dols. from ship; Gart- 
sherrie, 25 dols. from yard; Langloan, 24.50 dols. 
from ship. 


blooms are nominal. Scotch pig is weak ; Eglinton, 





20.50 dols. to 21 dols. Imports of tin plate for past 
seven months 114,669 tons, valued at 9,387,497 dols. 
Imports of tin for same time, 4121 tons. Sales of 5000 
tons of lead and copper have been effected for export 
at 16 cents. The enormous production of lead has 
Imports for seven months of 
Several large blocks 


spelter and sheet zinc, 4568 tons. 
of foundry and forge iron sold this week at 24 dols. to 
25 dols. for foundry and 20 dols. to 21 dols. for forge. 


| 

Finished iron is in fair demand at 2.00 cents to 2} cents 

per pound. Construction iron for bridges, ships, cars, 
| locomotives, and machinery is in improving demand. 
|The steel works throughout the country are less 
} crowded than usual. Inquiries from the south and 
west have assumed more encouraging proportions 
within a few days. The Lake ore producers are strug- 
gling hard to maintain their monopoly, but rather than 
pay present reduced rates a good many furnaces have 
| gone out of blast. A further reduction is inevitable. 
| A 33 per cent. reduction in wages has taken place in 
several Bessemer mills, and a general reduction of mill 
labour is probable, but not without a general strike. 
There are rumours of a break between the puddlers and 
| the finishers in the Amalgamated Association. Some- 
| thing definite will be known, as the National Scale 
| Convention will meet in a few days at Pittsburgh. 


PHILADELPHIA, April 7th. 
Importers are endeavouring to place ore material, 
| Bessemer, English, and Scotch irons on the market, 
| but the declining prices of American products have pre- 
vented as much business being done as seemed probable 
thirty days ago. 12,000 tons of crop ends were sold at 
22 dols. ; several lots of old rails sold at 23 dols. to 
24.50 dols. ; Scotch pig is selling quietly at 22 dols. 
for Eglinton ; Carnbroe, 22 dols. from ship ; Glengar- 
nock, 21 dols. to 23 dols. from ship and yard ; Dalmel- 
lington, 21 dols. to 22dols. from ship and yard ; Su‘m- 
merlee, 25.50 dols. from ship ; Coltness, 24.50 dols. to 
24.750 dols. from ship; Gartsherrie, 25 dols. from 
yard ; Langloan, 24.50 dols. from ship. Steel rails are 
selling in small lots at 39 dols. ; large transactious have 
been closed at 22 dols. Efforts have been made at 
21 dols, and 22.50 dols. ; merchant is declining to 2 
and 2} cents for refining; buyers cannot be induced 
to purchase for future requirements. Business has 
been quiet fora week, and prices show a downward 
tendency ; inquiries are coming to hand for bridge 
iron, car iron, and machinery steel, but the volume of 
business is below current consumption. No. 1 foundry 
is 24 dols. to 25 dols., No, 2 is 22 dols. to 23 dols., grey 
forge 20 dols. to 21 dols., better qualities are strong, 
while inferior lots are sold for what they will bring ; 


| 
| weakened quotations. 
| 
| 
| 


} 





able,” and they therefore submit to the consideration | 


To-pay’s average quotations in iron and steel are | 
38 dols. for steel rails in large lots to 39.40 dols. for | 
Transactions are limited | 
A lot of imported Welsh iron | 


dols. to 23 dols. | 


Bessemer pig, 22 dols., offers at 21.50 dols. ; steel | 


[APRIL 20, 1 
spiegeleisen is 32.50 dols. Trouble is apprehended 
with mill labour at Pittsburgh and elsewhere in the 
west. The manufacturers will ask a 10 to 20 per cent. 
reduction in wages, and this will probably precipitate 
the annual strike. The dispute over the price of ore is 
unsettled, and contracts are not closed. Western iron 
markets are weak, and business is mainly of the retail 
character. The iron trade looks for the long promised 
improvement this month. 


FOREIGN TECHNICAL LITERATURE. 

According to L’Jindustrie Belye (Brussels, April 5) 
the number of persons employed upon French railways 
in all departments in 1880 amounted to 193,898, o 
whom 82 per cent. received daily wages ; 14,865 were 
women. The average number per mile varied from 
9.3 on the Orleans Railway to 21.9 on the Nord. At 
the present time the total number is considerably 
larger, owing to the increased mileage. 
oOo 


The Ratleay Aye (Chicago, March 22) contains a 
letter from William TT’. Waters, of Toronto, in which 
the writer asserts that his grandfather, Thomas 
Waters, of Gateshead, constructed a locomotive which 
worked at Wylam in 1813, drawing four loaded wagons 
at a rate of four miles per hour. A second one, which 
was built by Headley and Waters, had a return tube 
in the boiler, and the exhaust pipe was carried into 
the chimney. He therefore claims that the invention 
of the locomotive belongs properly to Waters, and 
says that Stephenson was occupied from 1814 to 1829 
in finding out what existed in the second engine pro- 
| duced by him. He considers that he has fully made 
out his case, and proved that the credit which has 
always been given to the Stephensons, was not really 
their due. 





From the Iron Aye (New York, March 22), it ap- 
pears that acurious exhibition is to be held in Boston 
in September next. It will consist entirely of foreign 
goods, which without doubt will prove of considerable 
interest to the native manufacturers in the same 
| lines. 


Martin A. Howell, Jun., of Chicago. has brought 
out tiles made from cast iron instead of forged steel 
} blanks. It is said that the reports from the engine- 
shops, where they had been left for trial, unite in 
| placing them above the best English files. After 
| having been cut, the files are placed in flasks, together 
| with materials rich in hydro-carbon, sealed up and 
| connected by a pipe with a vessel from which the air 
| has been exhausted. The first vapours generated by 
| the heat of the furnace are allowed to escape until they 
contain no traces of oxygen. The outlet is then closed, 
and the vapours flow into the exhausted vessel, where 
they are stored until the temperature is sutliciently 
advanced to admit of the saturation of the cast iron 
with carbon under high pressure. 


Ernratcm. —In our notice of the electric lighting of the 
Briinn Theatre that appeared in our issue of last week, 
| the name of the author of the communication was mis- 
| printed ; it should have been Paul Jordan. 
| Tue INstituTion oF Crvit EGinrers.—The Institution 
| of Civil Engineers, has now on_ its register, 21 honorary 
members, 1347 members, 1671 associate members, 
524 associates, and 774 students, making in the aggregate 
4337. 


| 
| 


Tue Evectric Licut in Austria. — The directors of the 
Austrian Kronprinz Rodolph Railway have been making 
trials of the electric light upon one of their locomotives. 
The Schuckert system was adopted, in combination with 
a Brotherhood three-cylinder engine ; and a space of 598 
square yards on a straight track and 239 square yards on 
a curve was illuminated. The space is sufticient and the 
trials were generally satisfactory, but the cost of estab- 
lishing the light has so far prevented the company from 
adopting it upon all their engines, 

Mr. THomas Saitu, Ropiey, Near LEEDS.—We have 
received from Mr. Thomas Smith, of the Old Foundry, 
Rodley, near Leeds, a copy of a new catalogue which he 
is now issuing. It contains illustrations of no less than 
| forty varieties of cranes and hoisting gear, among which 
we notice in particular a very compact locomotive steam 
j crane, arranged to lift and lower the jib and to travel in 
either direction, and a more powerful crane of the same 
description, designed fer use in docks and quarries ; 
several varieties of hand power travelling cranes intended 
for use on railways ; fixed jib wharf cranes, worked both 
by hand and power, and overhead travellers of large size. 
These latter are designed to be worked by hand, or by 
line shafting or by steam power, according to the condi- 
tions under which they are used. When it is the aim of 
engineers to make machinery in as few parts as possible, 
and consequently the average weight of the pieces to be 
handled is increasing, cranes become an important feature 
in a workshop ; the large variety shown in this catalogue 
testifies to the care expended by Mr. Smith in meeting 
the wants of his customers and in providing lifting appli- 
ances suitable for many different localities and descrip- 
tions of work, 
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AFPICATIONS FOR PATENTS DURING THE WEEK ENDING 
APRIL 16, 1883. 


In the Cases of Inventions communicated from Abroad the 
Names, &c., of the Communicators are given in Italics 
after the Applicants’ Names. 


Nos. 


and | 


Dates. 


Apri 
1138 


1795 


1796 


1797 
1798 


1799 
1800 | 


1825 
1826 
1827 
1828 | 
1829 
1830 
1831 | 


1832 | 
1833 


1834 | 


83 
o 





| W. Lawson, Dumfries, 


| R. 


NAMES, &c. 
OF AFPLICANTS. 


R. Tatham, Rochdale, 
-— Hollings, Sal- 


‘ord. 
T. Hartley and Z. 
Sugden, Halifax, « 
C. Parker, London, 
* R, Kinipple, Lon- 
don. 


Johnson. Condict. 
N. oe yn, Brooklyn, 


U.S.A. 
J. Hame or, Stalybridge, 
Lane. 
C, Hill, London. 
J.@. Parker, Plymouth. 


Justice. Chambers, 

Justice. Aeeyan. 
A. N. Hopkins, Bir- 
mingham. 

Mewburn,  Azapis 
and Az 

J.C. Walker, Brad- 
ford. 

T. Putter, Alresford, 
Hants. 


8. Slack, Sheffield. 

R. Dunlop, Cardiff. 

W. Downie, and W. J. 
Sage, London. 

C. Healey, Gloucester. 

H. Edmunds, London. 

Mills. Dégvange. 
larke, Ilochreitiner 
and Boucher. 

A, A. Eichler, Alex- 
andria. 


| J. Kirkaldy, London. 
Thompson. 


Bohin & 
Bohm. 


J. Philp and W. For- 


rester, Liverpool, 

Lake. Stollirerck. 

8. R. Glynn, London. 

T. J. Baker, Newark. 

J.C. Merryweather, 
Greenwich. 

J. G. Joicey, Newcastle- 
upon-Tyne. 

N. de Telescheff, St. 
Petersburg. 
lexander, Cowdery 
and Thomas, 

H. Cullabine, Sheffield 

J. Coulson, Stamford. 

J. McHardy, Dollar, 
N.B 


Mills, Mackenzie. 
Henderson. Leblond. 
J. p..: Cunliffe, Roch- 


le, 
J, W. Swan, Bromley. 
W. Anson and J, 
Deeley, Birmingham 
0. Wolff, Dresden, 
Germany. 


| 3, J. Tasker, New- 


castle-upon-Tyne. 
T. Archer, Dunstan, 
Durham. 


and T. Forrest, Glas- 


gow. 
Brewer. Letailleur 
and Schoitus. 


| R, H. Rowland & T. F. 


Stidolph, Wocdbridge, 
Suffolk. 
T. Holland, Troy, U.S.A. 
E. Lane, London. 


R. Tervet, 
Renfrew. 

R, Oakley, Lendon. 

R. Oakley, London. 

R. Oakley, London. 

Oakley, London, 

J. C. Rogers, Paignton 
Devon. 

A. Partz, London. 

= Bischog and 


J. a Clifton, 
Lane, 


Clippens, 


| 


' 
J. Lewthwaite, Halifax 
Haddan. Parellada, | 
M. Wadsworth, Halifax. 
W. Gardner, London. 
Redfern. Giraudon. 
R. Dixon, Crook, Dur- 
ham. 
A. A. Favarger. Neu-; 
chat al, Switz. ' 


Boult. Seaton, 
Boult. André. 
Boult. Francis. 





ABBREVIATED TITLES, &c, 


Secondary batteries. 


Laundry pans and boilers. 


Bridges. 


tamping machinery. 


— or covers for bottles, jars, 


| Todd for extracting internal stoppers. 


Apparatus for tipping vans, &c, 
Conductors of electricity. 
Brickmaking machiuery. 
Dynamo-electric machines, &c. 


Shearing sheet metal. 


Electric pile. 


| Combing machines. 


Compressing the materials employed 


in making ensilage. 
Gas regulators. 
Vessels for wine, &c. 
Removing the cores 
apples, &c, 


and slicing 


Adjusting the shafts of carriages. 


Electric lamps, &c 

Carriage wheels, 
heatim). 

Electric meter, 


Hoops for bales, 


Fresh water apparatus. 
Rectification of vaseline, 


Steering vessels, &c, 
Steam boilers. 


: (Complete 


speci- 


Boats with adjustable keels. 
Chimney tops and ventilators, 


Hose pipes, 


Steam pump. 


Ships aerostats projectiles, kc, (Com- 


p cte specification), 


Rail for railways, &c, 
Taps for liquids. 


Thrashing machines, 
Winding of thread, 


Electric signalling apparatus, &c. 


Cigarette machines, 


Manufacture of plush fabrics. 


Electric lamps. 

Breechloading 
uns. 

Invalid chair, 


Gas motor engines, &c, 


Cleaning lead, &c., ores, 


| Railway signalling, &c. 


Pianos. 


hammerless, 


&e., 


Removing the ends of ezgs. 


Lubricating 
cylinders, 


apparatus for steam 
c. 


Pencil holder for describing circles, 


&e, 


Ventilation. 


| Ventilation. 
| Warming air for ventilation. 
| Veutilation. 


Polo sticks, 


| Electric lamps, 
Projectiles, &c. 


| Steam boilers, 


Production of ammonia, &c, 


Cutting, printing tickets, &c, 
Manufacture of shag, &c., fabrics, 
Slide and screw cutting lathes. 


Breech-loading firearms. 


Production of gas, 
Coke ovens, 


Electric telegraphs. 


Wick trimmers, 


Reducing wood to fibres, &c. 


specification, 


Nos. 

and 
Dates. | 
A ri | 


1861 
1862 
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NAMES, &c., 
OF APPLICANTS. 


T. Leigh, Liverpool. 
W. J. Brewer, London. 


LLOYD WISE. 


ABBREVIATED TITLES, &c. 


Tricycles, &c. wa | 
Road vehicles, &c. Bids 





1863 Lake, Grar. Washing machines. 1883 
1864 G.J. Kirchenpauer & Life and safety buoy, &c. 74 
L. H. Phillipi, Ham- 656 
burg. ee 5 802 
1855 | A. H, Huth, London. | Vulcanised india-rubber, &c. 1018 
1866 Lake. Foret, Extracting gum from flax, &c, 5 
1867 | J. Kerr, Church, Lanc., Automatically guiding, «c., fabrics. 1032 
1868 eg a Greindl & | Rotary pumps or motors. 1083 
*oillon. | po 
1869 . Wilson, London. Permanent way. pe 
1870 Lloyd Wise, La Suci*té Utilising solar heat. 1160 
Centrale pour Cutici- 
| sation de la Chaleur 
Solaire (Brevets 
oy Mouchot et Abel | 
Pifre). 1170 
171 A. Pi a Lon- | Electric lamps. . 
on. 
1872 | E. %. Bourne, London. | Grooving plane. 1173 
1873 | A. Attwood and T. W. | Hard-power lifts, «j 
Barber, Ulverston. 
1874 J. ¢. > eames Liver- | &c,, designed to effect storage 1182 
of force. 
1875 E. oa Liverfool. Preventing waste of heat, &c, 1202 
1876 | E. Goad and T. Chap- | Artiticial fuel. sell 
pell, London. 1246 
1877 | R. E. B. Crompton, Measuring electric currents &c, - 
ondon, & G. Kapp, 1272 
the Imsford. ei 
1878 W. M.Smith, Taybank Bogie-trucks. 1354 
1879 | ———. Jeanjean Electric signalling, &c. 1376 
and Lon, » 
1880 | Pieper. Gritzner, Sewing machines with rotary hook, bl 
1881 Edwards. Des schainps: Jointed knee-cap for horses, 


1882 H. Brinsmead, Ipswich| Heatixg water by gas. 








1883  F. W. Gillies, Coln- | Explosive compounds. 
on-the-Rhine. 
1884 . Von Nawrocki. Kain-, Marufacture of corrugated metal, &c. 
merich, a 
1885 J.E. a's son, London, Facilitating the starting of tramway 1381 
and ry . Bluett, cars, &¢, 1384 
Watfor Joe | 
1886 Pan Flower. | Cushioning of valves, (Complete 1385 | 
specification). ose | 
1887 & Senter: Durban, Moulding articles of pottery, &c, | 
ata. 
1888 P. R. Allen, London. Controlling the motion of machines. 1387 | 
1889 | Lake. Phillips and | Electric cables, &c. 1388 | 
Kitson. 
1890 Lake. Cutten and Sewing the soles of boots, &c. 1390 | 
Moore. eel 
1891 Clark. MeCarvol. Preventing the passage of flames. = 
1892 _F. Bennett, London. Aerated water, &c. — 
— 1393 
1893 | A. Combault, London. | Stud and eyelet fastener, 
1893 W. Berry &P.Stuart, Pavement. 
Edinburgh. Br: 
1895 | R. V. Ash, London. Generating and applying electricity 1° 
for medicinal, «c,, purposes. ; 
1896 | J. Heggan, Dromore, Sewing machinery. 1395 
County Down, 1396 
1897 _ Haddan. 9 Lewypolt. Manufacture of mortar, &c. 1397 
1898 | Johnson, Vezzoxi. Railway tickets. 1393 
1899 | Edwards. Marty, Trap for rats, &c, onal 
1900 | V. i ward, Redditch, | Tempering sewing, ‘c., needles, &c. — 
orc. 
1901 Jeavons. Taylor. Manufacture of bolts, spikes, &c. 1401 | 
1902 | W. -, La Blakeney, Equipment for foot soldiers. io 
oT 
1903 E. "anion and F. Breechloading firearms, ; 
Beesley, London. 1406 
1904 T. — Over | Looms for weaving. = 
Dar 0s 
' 4905 J. Liddell, J. §. and , Winding yarn and thread. 
8. H. Brierly, F. W. 1410 
Hirst, and D.'Hamer,' 1412 
Huddersfield. 
19066 J. A. Hanna and T. F, , Stoves. 
Shillington, Belfast. | 
1907 Lake. ichards, Protection of firemen. (Complete saa 
specisication), i No. | 
1908 W. Walker London. | Outside seats of rail, &c., cars, &c, | 
1909 , Schulhof.. Firearms. 1882 | 
1910 | Clark, Lepine, Screw-cutting machines, (Complete 5938 | 
spec ification), 
1911 . W. Houghton, Paris, | Manufacture of electrodes. | 
1912 | W. A. Rowell, New- | Carbonate of strontia. [ 


1913 F. Jenkin, Edinburgh. , Driving gear. 


se 


18 
1914 | G. L. Scott, Manchester.. Furnace bars and firegrates. 


| 1915 | W. | Collars for spinning and doubling. Applications for Patents. 
upon-hull. 
1916 F.T. Bond, Gloucester, Cooling or warming milk, éc. l hs ae 
| 1917 Imray. Michet and | Water meters, No. Name. No. | Name. No. Name. 
| Ira 
} 191g | B.S. Maitland, Senteal pein melodies, &c. 1883 | 1883 1883 : 
1919 | Haddan. Young. Knitting machinery, 1763 | Haddan 1s13_ Mills 1860 | Boult | 
1920 | J. W. Spencer and W. | Armour plates. | (Coleman, (Dégrange). (Francis). 
Bagshawe, New- | Clarke, & | 1824 | De Tele- 1886 Thompson 
| castle-on-Tyne. | Ext hing fir Reynolds). scheff. (Flower). _ 
Engel. Leser, Leser, | Extinguishing fires, = aes is ae aa 
bee ke . NOTICES TO PROCEED. 
| 1922 | &. incon Hagen, | Agricultural forks, &o. 1.—Time for entering Opposition expires Friday, 
May 4, 1883. 
i} 1928 | 8. W. 7 Snowien, West | Screw propellers, : Ec jeiiccsiated Bh 
1924 J. 8 *Sellon ‘and R. P. | Electrical heating apparatus. No. | Name. Ne. Name. | Re Name 
1. Ward Tipton, | Pulley block 2 | : 1882 
\ 5 | T, H. Ward, Tipton. 6y DLOCKS, peel ree . som ce 
| a | j Clark. MeCarvoll. Walls, ceilings, &c, 5393 Hutchinson. 4 fe . 879  W _ a 
| 1 lg J. Burridge, London. | Tennis balls. ? if — | be 5878 | Walsh Cherm | p “aes 
a | a aoe i | (Meister). | “Koesen). 45801 | Boult (Kavh) 
P ____|| 5863 | Pallweber. 


| Manufacture of steel, &c. (Complete) 


castle-on-Tyne. 


GRANTS OF PROVISIONAL PROTZCTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 


ILLUSTRATED PATENT RECORD. 


Applications for Patents. 
1.—Announced April 1). 












































__ Taylor. 


Name. No. Name. No. Name 
1883 1883 | 
| Betjemann. [ 1413 Clark (Bour- | 1477 | Morgan- 

Hobson. cart). Brown 

3radford. 1414. Dry. (Dodge and 

Jackson and } 1415 | Haman. Marble). 
Bentley. 1417 ‘Brandon 1478 Stevens. 

Mallet. (7 Aragon).{ 1479 | Venables. 

Van Gelder. | 1418 | Lindley. 1482 , Campbell & 

Biirklein. 1419 | Mewburn Goolden. 

Hallewell. (Devriés). 1483 | Heaton. 

Pieper 21 Sugg 1484 | Brewer. 
(Nagel, 23 ' Silcock. 1485 , Ellis. 
Kaemp, & 425 , Blythe. 1486 | Walker and 
Linnen- 1426 Gore. Beaumont. 
briigge). 1427 | Ramsay. 148 Hirst, Hirst, 

Von Naw- 1428 , Eli. & Bottomley. 
rocki 1429 | Conron 1488 | Clark 

| (Haunhorst (Conron). (Basserie). 

Thompson, 1430 , Hannay. 1489 | Deacon. 
Hardaker, | 1431 | Burton. 1491 | Southby. 

& Porter. 1433 , Peacock and | 1492. Garratt. 

Clark, Clark, Sworder. 1493 | Burbridge, 
& Bowman.] 1434 Vaughan Thorpe, & 

Jones and (Mae Donald Oakley. 
Jones. 1435 | Groth(Bour- | 1497 | Boult 

Glaser cart). (Blandin). 
(Weiss). 1438 ,| Haddan 1498 | Teggin. 

Burbridge & (Barth and | 1499 | Swindells. 
Oakley. Spilger). 1500 | Monks,Monks 

Rettie. 1439 Von Naw- & Redman. 

Cory. rocki 1501 | Marchant & 

Robson and (Schlicht), Wrigley. 

| _ Tingle. 1440 Imray Buchan. 

| Bott. (Mangind& McEwen. 

| West. Royer). | Jeyes. 

| Brown, 1441 Justice Verity and 
Barnes, & (Albert), Verity. 

| Bell. 1442 Paterson. 1509 | Griffiths. 

| Law, Wood, | 1443 Orrell. 1510 | Stopes and 
and Wood. | 1444 , Yates. Crockford. 

| Murray and [1445 Yates. 1511 | Davis. 
Spring. 1446 , Wolfsky. 1513 | Ordish. 

Lake 1449 Mills 1514 | Whittle, 
(La Société (Schmidt). | 1515 | Tolley. 
des Couvrert4 1450 | Johnson 1518 | Rogers and 
Alfenide). (Schulke). O'Connor. 

Brassington. | 1451 Johnson (Ve | 1519 | Struthers. 

| Dry. Smeat 1520 | Schuman. 

Boult & Lesley). | 1521 | Jensen (Ru- 
(Caspari). [1452 Johnson | _ dolph). 

Wethered. (Maloney). | 1522 | Kidd and 

Lewis and 1453 Jackson. Barnard, 
Lewis. 1456 Abbott and § 1523 | Lund. 

Lake (La Molison. 1524 | Johnson 
Société 1457 | Harris. (Ba pteroxses). 
Couturat | 1459 Ash. 525 | Pitt (Fosbery) 
et Cie.) 1460 | Thompson 3 | Silverwood. 

Lake (Shima (Benham, 527 | Keywood and 
and Felix) Richard- kKeywood. 

Taylor. son, and 1528 | Slater and 

Dawes. Currier). Owen 

Taylor. 1461 , Deherty. (Kiebitz). 

Scriven and | 1465 | Mewburn 1529 | Thompson 
Tweedy. (Whiting (Barney). 

Bussler. & Smith). 1531 | Chapman. 

Benwell. 1467 Maudslay. 1532 | Boothby. 

Milner. 1469 Zingler. 15: Holt. 

Carpenter. 1471 London and 534 | Hodgson and 

Von Swyn- | Harbottle. Greenwood. 
drest. 1472. Allen. 535 | Booth. 

Jones. 1473 Morris, 1536 | Taylor and 

Bowen. 1474 | Rosenwald Whittaker. 

Tolson and (Robin). 1538 | Lake (De 
Tolson. 1475 | Gray. Cazenare). 

| Spence. 476 | Beck 1439 | Dunlop. 

Lake (Wads- (Darrson). 
worth). 

Il.—Announced April 17 
Name No. Name. Ne Name. 
1882 1883 | 

Frank 5987 | Stout and 1541 | Lake 

(Micciullo).§ 1883 Hillcoat. (Radiquet 
1111 | Goad and et jils). 








INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Livts of 






































1882 
5893 
5894 
5904 
5941 


5945 
5961 


5969 


Name. 


Name. 


Name. 





Stead and 
Stead. 
Winch, 
Smith. 
Pieper 
(Friede- 
richs) 
Adams. 
Anders and 
Henck, 
Hargreaves & 
Inglis. 
Hawgood. 
Rapieff. 
Loizeau. 
Lake 
(Torrence) 
Paterson 


< 
6068 
6086 
6098 


6100 
6110 


6144 
6198 
1883 
190 
193 
214 


258 


432 





form. 5.5 


Hollands. 
Lake (Chase). 
Mills( Vernay 
& Rowx), 
Greig & Greig 
Thompson 
(Dupont). 
McDougal. 
Hurst. 


Williams, 

Meyer. 

Lake 
(Schreiber 
& Fellner). 

Munro 
(Keith). 

White. 


Eldred. 
Timmis. 
McDougall. 
McDougall, 
Sillar & Slater 
Range. 
Bourjeaurd. 
Buchholz. 
Lawton. 
Box and 
Waller. 
Reddie 
(National 
Machine 
Co.) 
McDougall. 
Lehmann. 
Imray (Pick). 





| Hamilton. 





II.—Time for entering Opposition expires Tuesday, 





No. 
1882 
4391 
4904 
4913 


4914 
4916 
4917 


4918 
4920 


4991 


4998 
5018 
5022 
5023 
5026 
5032 
5038 


5050 


Name. 


Homer. 
Jarmann, 
Wirth (Farb- 
Sabrik 
vormals 
Bronner). 
Baker. 
Haug and 
Wienand. 
Cheswright 


Chesw right 
(Ches- 
wright). 
Frank 
(Micciullo). 
Lake 
(Greenlee). 
Edwards. 
Sykes. 
Whitehead. 
Jensen 
(Garveri). 
Wirth 
(Limberd 
& Salm). 
Irving. 
Pieper 
(Blass). 
Rowan and 
Williams. 
Ripley. 
Eastwood. 
Stout and 





Name. 


No. 


1882 
6000 
6002 
6003 
6006 
6012 


6018 
6042 


6044 
6046 


Mays, 


1833. 


Name. 





Hillcoat. ee 


Baatsch. 
Clark 
(Trouveé) 
Emmens. 
Rallardie. 
Imray 
(Jacquelin 
& Cherre). 
Steven and 
Burt, 
Barnes. 
Tweedale. 
Lake (Kre- 
menezky). 
Abel (La 
Société A. 
Labrosse et 
J, Richard 
Foxall. 
Dimmock. 
Cope, 
Haddan 
(Ende- 


mann), 


Llovd Wise 
(De Cuuper) 
Abel (Attout 
& Clayton) 
Foxall. 
Weygang 
Austin. 
Mond. 
Suttield. 
Thompson 


1883 
963 Clark 
(Curley). 
Wills. 
Fitz-Gerald 
and Jones. 


1089 
1121 


Murdoch. 

Statter. 

Pinhey. 

Hodgart 
(Provand) 

Rogers 
(Gorham) 

Pitt (Miller). 

Smith. 

De Ferranti 
and Szeze- 
panowski, 

Scriven and 
Tweedy. 

Bowen. 

Haman. 

Peacock and 
Sworder. 

Mewburn 
(Whiting & 
Swiith), 

Grittiths, 

Haddan 
(Coleman, 
Clarke, and 
Reynolds), 

De Telescheff 

Boult 


1398 
1407 
1415 
14335 
1465 


1509 
1763 


1824 
1860 





(Elliot). 


PATENTS SEALED. 


I. —Sealed April 13. 


(Lrancis), 





Name. 


No. 


Name. 





Webster. 
Horner. 
Thompson, 
Hardaker, 
& Porter. 
Seel, 
3ywater, 
Bedford, & 
Kershaw. 
Jensen 
(Schulhof), 
Watson. 
Comte de 





Sparre. 


Adams, 
Hodgkinson. 
Enright. 
Pickles. 
Thompson 
(Morley 
Se wo ine U 
Machine 
Co.) 
Williams & 
Williams. 
Anders. 
Campbell. 





1882 
5088 
5115 
5129 
5219 


Boyd & Boyd. 
Coilins. 
Torr. 
Johnson 
(Mignon & 
Rovart). 
Smith. 
Pepper. 
Tribe. 
Lake 
(Randall). 
Holland. 
Hopwood & 
Robertson. 


5297 
5423 
5601 
5633 
1883 

23 


365 





11.—Sealed April 17. 


No. 


Name. 


No. Name. 





Lake (/1ey/1), 
Boult 
(Thierrion), 
Templer 
(Elsdale). 
Macdonaid, 
Fleming. 
Kelly, 
Kaye. 
Crosland. 
Gedge 
(Durand & 
Walker). 
Serraillier. 
Hope. 
Liardet and 
Donnithorne. 
Kershaw, 
Hall. 
Clarke. 
Bailey. 
Chambers. 
Jameson. 
Morison and 
Armstrong. 
Lake (Van- 
Choate), 





1882 
5063 


5068 
5076 
5036 
5101 
5104 


5132 


5152 


5158 
5161 
5166 
5167 
5169 
5178 
5276 
5330 


5391 





Groth 
(Giiljam). 
Mewburn 
(St. Albin). 
Jameson. 
Brown, 
Barnes, 
and Bell. 
Greenaway, 
and Kitt. 
Bauer, 
3rouard, & 
Ancel. 
Williams. 
Mewburn 
(Schag- 
hauser). 
Andrews. 
Walker. 
Alabaster & 
Gatehouse. 
Alabaster & 
Gatehouse. 
Barlow. 
Atkinson. 
Lake (De 
Souza). 
Gibson and 
Platt. 





Green. 


1882 
5420 | Allison 
(Guyon et 
Dyroff). 
Bixby. 
Reynolds, 
Schonheyder. 
Newton (De 
Poilly, De 
Fitz-James, 
and De 
Brigode). 
Pitt (Starke). 
Johnson 
(Anthony). 
Laycock 


5430 
5467 
5885 


5980 


6057 
6188 


6212 
1883 
118 


Chapman. 
297 


Macaulay- 
Cruikshank. 
(Raymond 
& Shepard). 

360 | Smith, 

445 | Born. 

462 | Howard and 
3ousfield. 
Galloway and 
3eck With. 
Webley. 
Siemens. 
Colley. 


470 
542 
663 


689 
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FINAL SPECIFICATIONS FILED, 

Nos. 4771, 4774, 4777, 4780, 4782, 4783, 4787, 4789, 
4792, 4798, 4837, 4848, 4884, all of the year 
1ss2. 

4793, 4794, 4797, 4802, 4803, 4805, 
4808, 4810, 4811, 4812, 4826, 
5036, all of the year 1882. 

4572, 4809, 4813, 4815, 4817, 4819, 4822, 4823, 
4834, 4844, 4864, 5019, all of the year 1882. 
4830, 4831, 4833, 4836, 4848, 4546, 4854, 4859, 
4868, 4933, 4949, all of the year 1882. 
4845, 4847, 4851, 4855, 4856, 4863, 4870, 

4889, 5044, all of the year 1882. 

4869, 4871, 4872, 4874, 4375, , 4877, 4879, 
4880, 4881, 4883, 4890, 4892, 4912, all of the 
year 1832, 


April 7, 1883, 


9, 4806, 4807, 


4867, 4935, 


” 


4878, 


PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 


No. 


1880 
1394 


No. Name. Name, 
1880 


1335 


No. 


1880 
1365 


Name. 





Pitt 
(Ribourt). 
Davison. 
Eskrett and 
Searle, 
Dixon. 
Engel 
(Steffen and 
Winterboer). 
Haddan 
(Reinicke 
& Jasper). 
Collinge, 
Collinge, & 
Collinge 
Leonardt 
Weiss 
Chase 
(Green). 
sake 
(Rogers). 
Cowdery. 
Lake 
(Rog rs). 
Lake 
(Maxim). 
Schott. 


Comer, 

Walton, 

& Andrews. 
Wilson 
(Praetorious) 
Wilson. 

Abel 

(Brandt). 
Lake 


Von Naw- 
rocki 
(Miiller). 

Simon 
(Webers 
and Co.) 

Pearson, 
Whitestone, 

& Gubbins). 

Durham. 

1343 Pulver- 
macher. 

Simpson. 

Bell. 

Cropper. 

Tattersall & 
Tattersall, 

Haddan 

Storey). 

Haddan 
(Heberling). 

Abel 1390 
(ayn). 1391 

Adlard. 

Loze. 1: 

Hunt 
(Gregory). 


1366 
1336 1369 399 
1400 
1402 


1370 
1371 


1403 
1378 (Chinnoek 
& Bennett). 
Stocker. 
Thompson. 
Novello. 
Baron 
Thurlow. 
Langsford. 
Garner. 
Abel 
_ (Hoe Ke). 


1404 
1406 
1408 
1410 


1348 
1349 
1350 
1351 | 


1379 


1412 
1413 
1414 


1352 


1353 
1415 
1354 
Sachs. 
Von Naw- 
rocki 
(Thalwitzer) 
Lake 
(Conraetz & 
Zwierzind), 


1419 


392 
1364 


1393 1421 








II.—Through Non- Payment of the Seventh Year's Stamp 
Duty of 1001. 


No. Name. 
1876 
1410 
1420 
1446 
1450 


No. 
1876 
1451 
1456 
1460 


Name. Name. 





Tongue 
(Jollixsaint- 
Voneche & 
la Sociéte 
Comte and 
Mabut). 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 501. HAS: BEEN PAID AND REGISTERED, 


Palmer, 
Clough. 
Bentham. 


Knowles. 
Hall. 
Hollway. 
Davison, 





Name. Name. Name. 





Matthews. 
Worrall. 
Hills. 
sicknell. 
Macdougald, 
Adie, 
Adams, & 
Fleming. 


Martin. 
Willans, 
Young, 
Pritchett. 
Mackay. 
Edwards and 
Edwards, 

Coltman. 


Clark 
(Maillard). 
Haslam. 
MeNaught & 
McNaught. 
Lake 
(Heysinge r). 
Papier. 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 1007. HAS BEEN PAID AND REGISTERED. 

No. 

1876 

1A66 

1577 


No. Name. 


1876 
1795 


No. 


1876 
1564 


Name. Name. 








Tylor. 

Lake (Arm- 
strong). 

Spalding and 
Laughton. 


Goodyear 
(Goodyear). 

Lake (Lbbot- 
son). 


Davis and 
Thomas. 
McKean and 
McGrath. 


15490 1607 


1619 








ERRATUM. 

No. 1168, for ‘* [lix” read ‘* Hix,” 

AMENDMENT. 
‘A communication from Radiquet et Fils, of Paris.” 
ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING APRIL 14, 1883. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given inthe Specijication Drawings 
is stated in each case after the price ; where none are mentioned 

the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. i. READER 
LACK. 

3564. Furnaces for Kilns, &c.: B, Finch, London. 
{6d. 5 Figs.\—A firebox closely encloses the fire at the bottom, 
front, and sides, leaving openings at the top for the introduction 
of fuel. The back of the firebox is provided with an outlet for the 
products of combustion to pass to the flue, and the bottom is filled 
with spent ashes, upon which the burning fuel rests, forming an 
arch or hollow fire in front of the flue, no firebars being required, 
The fire being lighted from above, the draught causes the smoke 
and flame to be drawn down throu; gh the incandescent fuel into 
the flue. (July 27, 1882). 


3779, Electric Lamps: B, J. B. Mills, London. (W’. 
M. Thomas, Cincinnati, Ohio, U.S.A.) [8d. 16 Figs.) —When 
the resistance of an arc lamp becomes higher than normal the 
current is automatically diverted from the are of that lamp to 
the next of the series, and such ‘‘overflow current” is utilised 
either to reduce or counteract the helix suction upon the 


No. 1541, 





[Apri 2 


6, 1883. 


armature of the lamp. Referring to the drawings, Fig 

front elevation of an arc lamp, Figs. 2 and 3 are transverse sections, 
and Fig. 4 is a side elevation of the helices and their immediate 
adjuncts, portions of the main and differential helices being 
broken away to expose the sliding contact. The lamp illustrated 
is with the exception of the attachment described below, sub- 
stantially as in Specification 578 of 1882 (vide page 272 of Sep- 
tember 15, 1882), the current entering by the binding screw h, 
passes through the coil C, and from a bared portion to the wheels 


rv~ 


























non-magnetic metallic bobbins of the 


U, electrodes, pendant G, 
The attachment consists of a light 


helix C, and binding screw X. 


| non-magnetic tube } of brass attached to the positive electrode 


| whose 


| positive electrode through its holder. 


| [6d. 





holder by screw clamps a, wound with fine insulated wire d, and 
upper extremity is connected to the circuit beyond the 
and whose lower eatremity is connected with the 
The current in the wire ¢ 
flows ina reverse direction to the current of the helix C. The 
bobbin > tends to move in the opposite direction to the armature 
of the coil C, and both being rigidly attached to the positive 
electrcde holder, the coil d exerts a pull which to a greater or 
lesser degree neutralises the lift of the armature without diminish- 
ing its magnetism. In a modification instead of a soft iron core 
for the coil C a solenoid may be used, consisting of a similar helix, 
the current in the two helices flowing in the same direction, the 
internal helix being connected above with a brass rod extending 
downwards through the helix, and a brass tube from which it is 
insulated and to which the lowerextremity is connected. (August 
9, 1882). 


3789. Oxidising Alcohols, &c.: E. A. , Pevdece, 
Berlin. (D). Sandmann, Charlottenturg). (sd 
the purpose of oxidation the fluids are tr ansformed to \ apour an d 
steam and ozone, oxygen or composition containing oxygen arc 
conducted to the same in the presence of platinum or other suit- 
able substance with simultaneous cooling, the products being then 
separated by the difference in boiling point. (August 9, 1852). 


3817. Socnring Doors and Windows against 

‘glars H. J. Haddan, London. (W. Kilian, Berlin). 
—The apparatus comprises a lock, a key, an alarm 
appar: atus, and a locking plate. (August 10, 1582), 


3868." Folding and Adjustable Chair: E. Smith, 
London. [2d.)—The front and back legs of the chair are pivotted 
together at the point of intersection, the front legs being pivotted 
to the seat frame and the back legs being so plac ed to cone 
directly under the side rails, and kept in position by a hings 
pivotted to the side rail and a crossbar passed through the plates, 
the back legs resting against the projecting ends. (August 14, 1882). 


3924. Propelling Tramcars: 0. Mobbs and L. G. 
Moore, Northampton. [5/. 5 Figs.)|—Gas is supplied toa 
gas motor from a receiver containing the eccdlae yas, in its 
normal condition, the engine being connected to the axles by 
frictional gearing so that the car can be stopped without stopping 
the engine. (August 16, 1882). 


on. Washing or Purifying Dluminating Gas, 
&c.: 5. Holman, London, and C, Hunt t, Birmingham. 
{[6d, 2 v7 igs.]—An outer casing is provide d With an inner revoly- 
ing drum having side and division pieces between which are wound 
or wrapped lengths of wire netting or gauze, the lower part 
of the outer casing containing the purifying agent. (August 17, 
1382). 

2950. Dynamo-Electric Machines: S. Z. De Ferranti 
and A, Thompson, London. (tid. 8 /ivs.| —Copper bars 
fixed radially round the periphery of a revolving disc and insulated 


electrodes, 


WK. 


as 





from each other and from the body of the machine are revolved 
n a magnetic field. Referring to Figs, 1 and 2 which ares de 
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elevations respectively of half the wheel and some of the bars, | 
distance pieces D of non-conducting material are placed between | 
the outer ends of the radial bars, the inner ends being clamped | 
between the two halves of the wheel B. The two rings H and I | 
have lugs projecting outwards, and free to slide to and fro along | 
the outer and inner sets (respectively), of rods standing out from 
one of the supporting rings of the field magnets, the rods being 
respectively on the inner and outer sides of the magnets. _ The 
face of each ring, which is towards the radial bars, carries a 
number of insulated contact pieces K kept by the action of the 
spiral springs against the radial bars. The breaks between the 
contact pieces carried by the outer ring are as shown opposite 
the centre of every other radial space between the field magnets, 
the breaks in the inner ring being opposite the centre of the inter- 
mediate spaces. Fig. 3 shows how the lengths forming one con- 
tinuous main are coupled together. The metallic conductor A is 
enclosed within an iron tube B, the space between the two being 
‘‘run in” with melted slag; the ends being held together by an 
outer connecting tube B'. (August 17, 18s2). 


3958, Casting and Mixing Metals: J. A. B. Bennett, 
King’s Heath, and B. P. Walker, Birmingham. (td. 
3 Figs.)}—A small piece of sodium wrapped in blotting paper is 
plunged to the bottom of the mould. Relates also to the manner 
of casting metals in a revolving mould in combination with a 
gas’ flame and hollow blow-pipe and shaft, and to the construction 
of the mould. (August 18, 1882). 


3960. Gas Apparatus for Heating Water, &c: M. 
M. Brophy, London. (1s. 4¢. 19 Figs.)—A ring or annular | 
burner surrounds a copper bulb or pear-shaped extension arranged 
on the vertical pipes. Contains eight pages of description and | 
nine sheets of drawings. (August 18, 1882). 


} 

3990. Apparatus to Facilitate the Lighting of | 
Fires, &c. : E. Tomlinson, London, (tid. 26 Fis.)—The 
holder for the wood is so constructed and arranged that it can be | 
introduced into the grates above the bars and held therein ina 
vertical position, and can be readily removed when the fire is 
lighted. (August 19, 1882), 

3993. Door Mat, Boot and Shoe Cleaner: J. 
Hopewell, Salford. [4d. 5 Figs.|)—A recessed foundation 
board has placed én it a frame having at the back a scraper and 
grid, and at the front a mat. Two brushes held by rods and | 
chains and mounted withsprings, are placed above the scraper. 
(August 19, 1882). 





3996. Dynamo and Magneto-Electric Machines: 
T. J. Handford, London. (7. A. Edison, Menlo Park, 
N.J., U.S.A.) (6d. 2 Figs.|—The object is to regulate the current 
by throwing resistance into and out of the main conductors. 
Referring to Fig. 1, which regulates for differences of speed in 
the engines as well as the number of translating devices, the | 
resistance R is located in the main conductor, and is thrown in | 
and out of circuit by the arm, which is operated by one or other | 
of the arms operating on one of the two ratchet wheels mounted | 
on the same shaft. Supposing the current to increase in the | 
multiple arc circuits, the electro-magnet E will attract its arma- | 
ture and complete the circuit from 7 through the mechanical 


7 
Fig. 2 


| 


} 








circuit breaker o, lever g, h, electro-magnet C, to the lead 2; and 
the arm of the resistance switch will be moved in the direction of 
the hands of a watch, and thus increase the resistance in the 
conductor 2. Similarly if the current in the multiple arc circuits 
decrease, the electro-magnet D will come into operation and de- 
crease the resistance. Referring to Fig. 2, which regulates only 
for charge in the number of translating devices, a thermostatic bar 
C composed of two metals of different expansibility is arranged in 
the main circuit. If now the number of translating devices be in- 
creased, a greater current will pass through the bar C, which 
will consequently become warmer, and the unequal expansion | 
will cause the bar to bend and lower the arm D, and by making | 
contacts at the cups d throw out resistance from the field circuit | 
3,4. (August 21, 1882), 


4000. nag oe Age Paintings Weatherproof, &c. 
A. Keim, Munich, Germany. (6d. 2 Figs.|—The wall | 
plaster consists of caustic lime, quartz, sand, pulverised marble, | 
and fossil-meal developed by silicated hydrofluoric acid, and | 
hardened by silicate of potash. The coloursare shaded by silicate | 
of potash, and mixed with hydrate of magnesia and alumina, | 
fluorspar, zinc oxide, pulverised marble or glass, carbonate of | 
baryta and manganese. The fixitive consists of silicate of potash, } 
caustic ammonia, caustic potash, and marble. Relates also to | 
plates for covering the walls. (August 21, 1882). 





| 
| 





4001. Rotary Engines and Pumps: A. W. L,| 
Reddie, London. (V. 7'verskoy and P, Weiner, St. Peters- | 
burg). (8d. 13 Figs.}—A hollow cylinder provided with fixed | 


blades is keyed on the main driving axle, and rotates in steam- | 
tight contact with two hollow cylinders which serve both as 
abutments for the steam and as a means for transferring steam | 
into the dead space behind the piston at the commencement of | 
each stroke or to the exhaust port. Relates also to variable ex- | 
pansion mechanism, to special arrangements of cocks and pipes | 
for reversing the engine and changing it from a motor into a 
pump and to other minor details, such as mounting the cylinder | 
onits axis. (August 21, 1882), | 
4005. Non-Conducting Tubes for Electrical Pur- | 
poses, &c.; J. C. Marsh and R. J. Smith, London. | 


[6d, 26 Kigs.]—One, two, or more separate longitudinal chambers | 
| 


Fig]. fig | 











for carrying electrical wires are formed in pipes of vitreous 
stoneware composed of either Marland or Church Bay clay, con- 





sisting of about 80 per cent. silica and 20 per cent. alumina. 
The ends of the pipes are tapered or otherwise formed so as to be 
readily connected together and made water-tight by means of 
india-rubber, gutta-percha, paraffine, or other suitable substance. 
Fig. 1 represents the socket end, Fig. 2 the plug end, and Fig. 3 
a section of the pipe. (August 21, 1852). 

4006. Velocipedes: J. Stassen, London. (6d. 4 Figs.)|— 
The main frame consists of two brackets carrying hollow tubes, 
the one set telescoping with the other. The machine is driven by 
‘balance gear ” mounted centrally, the main driving shaft being 
made of tubing, one part telescoping into the other and running 
centrally through the bracket. he steering apparatus is placed 
centrally. (August 21, 1882), 


4012.° Construction and Fitting of Railway Car- 

e Doors: J. Wallis, London. (2d.)—A noiseless and 

air-tight joint is formed by strips of india-rubber. (August 22, 
1882). 

4013. Fastenings for Connecting Buttons to 
Gloves, &c.: W. B. Espeut, London. (2d.|—Two parallel 
cuts equidistant from the centre are made in a disc and extend 
beyond the centre; the tongue so formed is bent so as to stand 
away from the disc and again parallel tothe disc. (August 22, 
1882). 


4015. Appliances for Working Gates at Railway 
Crossings: C. H. Lea, Stafford. [6d. 8 Figs.)—The top 
and bottom pivots of each gate work in a cap, mounted upon 
brackets and steps which support the gate, and are provided with 
adjusting screws. The position of the gate can be altered with 
reference to the actuating mechanism. An arrangement of 
mechanism is described for opening the gates with great rapidity. 
(August 22, 1882). 


4017. Manufacture of Hydrate of Glucose from 
Starch: H. J. Haddan, London. (L. Virneisel, Milten- 
berg-on-Main). [(4d.J)—A solution of starch glucose of a density 
of 30 deg. of the saccharometer is left to crystallise at the ordinary 
temperature and must not have more than 5 per cent. of impurity. 
The resultant pulp is washed as quickly as possible and placed 
under suction pipes and again sucked, with the addition of 
colourless syrup and the crystals dried. (August 22, 1882). 

4018. A 
Plate : B. Williams, Car (6d. 2 Figs.}—The tin plates 
are passed through a system of superposed rollers and then 


| through bran gripping cleaning rolls, fluted bran cleaning rollers 


and guide, dusting, and polishing rollers. (August 22, 1832). 
4019. Firearmsand Cartridges: F.B. W. Roberts 
and B. T. Moore, London, (2d.)—The cartridge is dis- 
charged by means of anelectric current produced by a generator 
contained within the stock of the gun. (August 22, 1882). 


4022. Rowlocks for Ships’ and other Boats, &c.: 
8. S. Hazeland, St. Sampson’s, Cornwall. [6d. 10 Figs.) 
—Instead of mechanically locking the self-feathering blade in a 
vertical position when backing water (vide 871 of 1881) it is so con- 
structed and mounted in its rowlock as to allow of the action of 
the self-feathering blade upon the water being easily reversed. 
(August 22, 1882). 

4023. Preparing Book Covers Called “Cases”: R. 
Birdsall, Northampton. (8d. 9 Figs.|—The back edges ofa 
pair of solid boards are cut half through and mechanically 
split, and subsequently made into a book cover. (August 22, 1882). 

4028. Filters and Apparatus for Cl the 


Same: E. Perrett, London. ([6d. 8 Fivs.)—The grosser im- 
purities held in mechanical suspension are removed by causing 


| the liquid to percolate through sponge, asbestos, sand, charcoal, 


or other suitable substance. The bags of the “ bag filter’ are 
arranged in the casing to mutually support each other laterally. 
The bagsare cleaned by alternately being crumpled up and dis- 
tended longitudinally whilst in contact with the water, which is 
effected by imparting a rotary motion to them in a vertical plane. 
(August 22, 1882). 


4029.* Machines for Mortising Wood: J. H. John- 
son, London, (J, B. Alexandre, Poris). [4d.]—Consists 
essentially in the addition, to machines for mortising wood, of 
mechanical arrangements for the penetration of the wood by the 
tool which effects the mortising in an automatic manner without 
liability to breakage. (August 22, 1882). 

4031. Heating Apparatus for Railway Carriages: 

. R. Lake, Landen. (M. J. Walsh, en" Your Cea) 
(8d. 13 Figs].—Two pipes extending around or through a 
vehicle are arranged one within the other, one containing the 


| heating agent and the other conveying the waste heating agent 


off. The pipes are connected by flexible tubing, controlled by 
means of a cock, and connected to an injector to draw off the 
waste agent, or a pipe may be surrounded with acetate of potash 
or a mixture of caustic sodaand acetic acid with or without water. 
(August 22, 1882). 


4032. Manufacture of Glass Bottles, &c.: T. Pyke, 
South Shields. [td. 5 Figs.;}—The mouths are moulded in 
the bottle mould, and the interior and exterior are finished while 
in a heated state by revolving it on a plug or mandrel ina hollow 
bush ona suitable frame. (August 22, 1882). 


4033. Carburetting Illuminating Gas: C. Crozat, 
London. (2d.)—Hydrocarbons are used which practically main- 
tain a fixed point of ebullition whilst giving off vapour. The 
apparatus consists of a receiver provided with a contrivance for 
automatically admitting a fresh supply of hydro-carbon, and pro- 
vided with a number of wicks, the gas passing around the wicks. 
(Void, the patentee having neglected tu ple a specification. 
August 22, 1882). 

4035. Metal Cans or Cases, &c.: J. A. Lloyd, Lon- 
don. (6d. 10 Figs.|}—A metal wire is soldered for a sutticient 
part of its length into a groove round the lower side of the cover 
close to the edge, and has one end left projecting, which is gripped 
by a suitable tool, so as to facilitate the can being opened. 
(August 23, 1882). 

4037. Stoppers for Bottles, Cans, &c.: H. J. Haddan, 

ondon. (4. A. Hardt, Cologne). (2d.])—The stoppers are 
made dish-shaped from cardboard or paper, and may be coated 
bh waterproofing or chemically inert substance. (August 23, 
1882). 


4038.* Combination Arms: R. Howard, South- 
ampton. [2d.]—A revolver iscombined with the hilt guard of a 
sword, and is so placed that the hand holding the sword can also 
actuate thetrigger. (August 23, 1882). 


4040. Mechanical Stokers: J. Proctor, Burnley, 
Lance. [6d. 5 Figs.|—Fig. 1 is a front elevation of the appa- 
ratus and Fig. 2 an end elevation of the driving mechanism. ‘The 
speed pulley 1 drives the shaft 2, on which is the eccentric 3 and 
draw catch 4 engaging with and operating a catch wheel 5 on the 
stud 6 carried by the bracket 7, and at each revolution by means 
of the stud 8, slotted link 9, and shaft 10 impartsa rocking motion 
to theshaft 11. The levers 13 and 14, of different lengths as shown, 
are cast to the shaft 11, and their ends are received within slots of 
the bars 17, 18; thus every alternate bar has a different traverse 
than the other or intervening bar, The dead plate 19 is stepped 


aratus for Cleaning and Polishing Tin | 








and forms rests for the ends of the bars 17, the bars 18 being 
supported by their levers 14. The cover 21 prevents coal falling 





into the recess of the plate 19. The other ends of the bars rest on 
a hollow back bearer. An arrangement for actuating mechanical 
stokersis described in the provisional only. (August 23, 1882). 


4041. Machines fer Preparing Cotton, &c.: W 
Lord, Todmorden, Yorks. [6d. 4 Figs.]—In place of the 
two rollers which present the fibre to the cylinder as described in 
Specification 3914 of 1881, one roller and a number of levers 
weighted with springs holding them to their work and fitted on a 
shaft near the roller, are employed, the levers having their ends 
shaped to fit the under surface of the roller. (August 23, 1882). 


4042. Manufacture of Steel for Corsets, &c.: J. S. 
W. Whitehead, Halifax. (td. 12 Figs.)|—Steel rolled to the 
desired thickness and width and passed between rollers so as to 
be perforated by punches, is substituted for whalebone. (August 
23, 1882). 

4044. Telephone Receiving Apparatus: R.and M. 
Theiler, London. ([6d. 8 Figs.)—Instead of attaching the 
free end or pole N of the laterally vibrating electro-magnets E to 





a diaphragm, as described in Specification 5028 of 1881, it is 
attached to a (preferably perforated, as shown) stem or knob F by 
means of a screwed pin. (August 23, 1882). 


4046. Electric Arc Lamps, &c.: J. K.D. Mackenzie, 
Halifax, (6d. 9 Figs.)—Fig. 1 is a front elevation of the lamp, 
Fig. 2 isa front elevation of the regulating mechanism, Fig. 3 
represents the upper side of the armature, Fig. 4 a longitudinal 
section of the armature, and Fig. 5 shows the arrangement of the 
armature with the base-plate. The upper carbon is attached to a 
brass rod placed between two electro-magnets, whose coils are 
either in the main current or ina shunt. The rod passes through 
the jaws carried by the armatures of the magnets. The armature 
consists of two similar pieces of metal, each having a projecting 
boss B, forming together the jaws for grasping the brass rod or 
carbon-holder, and connected together on the lower side by two 
pieces of thin flat steel C, serving asa hinge. The inner faces of 
the jaws are bevelled off so as to allow greater play at the top than 
at the bottom. A brass loop D is attached to the underside of 
each half of the armature, and a spring rests in each loop and 
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tends to hold down the boss ends of the armature, which, when 
so held down, rests on four supports G, when the carbon-holder 
can move freely. A flat circular disc is rivetted on one side of its 
edge to the top of each half of the armature, and the other side 
being raised to touch the pole-pieces of the electro-magnets, so as 
to prevent the armature sticking to the electro-magnets, and to 
help to convey the current to the carbon-holder. The armature is 
supported at its extremities by two cross-pieces of metal, sustained 
by metal nuts working on the pillars K carried by the base-plate 
A metal comb M conveys the current to the carbon-holder. The 
current enters by a terminal connected to the metallic casing of 
the lamp, and travels round each coil of the electro-magnet, and 
thence to the upper carbon-holder. The supports K and G are 
adjustable in the plate F. Regulating cells of lead filled with fluid 
and grouped together in a box in any suitable number are 
employed for the arc light alone, or for the incandescent alone or 
conjointly. One of the groups is connected in a shunt to each are 
lamp or group of incandescent lamps. Each group may be auto- 
matically cut out when the current from the dynamo is stopped. 
(August 23, 1882). 


4047.* Combined Lamp and Oil Feeder: W. E. 
Gillmore, Deptford, Kent.  (2«.]—Two reservoirs for oil, 
one for the lamp and the other for the lubricating oil are com- 
bined together (August 23, 1882). 


4049. Commutators for Dynamo or Magneto- 
Electric Machines: H.R. Lewis and W. C. Smyth 

(2d.]—The plates of the commutator and the brush 
are so arranged that the sections of the revolving armature, in 
passing the neutral points of the magnetic field, are cut out of 
circuit, and the whole of the remainder can be collected and 
arranged either for quantity or tension. The two opposite sections 
of the revolving armature are connected for tension, and the two 
remaining ends are joined to two sets of commutator plates, with 
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independent brushes. The ends of these brushes are connected 
to binding screws. If the whole of the sections under the influence 
of the field are connected for tension, the section or coil which has 
next to pass the neutral point becomes an end section, the other 
end being joined to the next section of the armature, whose 
other end is joined to the next, and so on, the last end becoming 
the other end or terminal. The field magnets may be excited 
directly by having their terminals joined tothe required number of 
revolving sections. (August 23, 1882). 

4050.* Steel Wire for Musical Instruments: J. R, 
Gibson, J. S. Baptie, and A. Squire, London. (2d.)— 
The steel wires, are magnetised so as to produce a magnetic field 
around them which “ must occupy a space, and to do so a propor- 
tionate bulk of air must be displaced.” (August 24, 1882). 


4052, Phacton-Gig: H. Lloyd, Liverpool. (4d. 1 Fig.) 
—The front seat forms part of the main body and the fear seat is 
connected to the main body by two parallel limbs. The front seat 
has a movable frame to support the back. (August 24, 1882), 


4053. Sleeper Chairs for Railways: J. McL. B: ; 
{6d. 8 Figs.)—The successive folds of the sheet iron used for 
sleepers are bent at one bending, care being taken that the dies 
leave the metal at every sharp bend to adapt itself to the adjacent 
bends. (August 24, 1882). 


4055. Construction of Engines or Motor Machines, 
&c. : T. Charlton and J. Wright, London. [sd. 8 Figs.) 
—The steam or other motive power medium is passed either before 
use or after partial use through a regenerator, where it transfers a 
portion of its heat to the regenerator surface, which in turn 
transfers it toa medium such as air having a low specific heat. 
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The accompanying drawings show roughly and partly diagram- 
matically the elementary portions of the apparatus. In Fig. 1,S 
is the ordinary steam cylinder, R the regenerator cylinder. Figs. 
2 and 3 represent regenerators, and Fig. 4 represents the cooler. 
The arrows clearly indicate the connexions. In Fig. 4 0 0 are the 
inlet and outlet for water, and n the inlet port for air which leaves 
by one of the lower ports n, m2. The cooler is connected with a 
pump to compress and force air through it. (August 24, 1882). 


4057. Manufacture of Ammonia and Bone-Black: 
E. P. Alexander, London. (H, Y. and E. B. Castner, New 
York). {6d. 4 Figs.}—The process consists essentially in first 
passing crushed bone continuously through a closed heated vessel 
or carbonising cylinder, then conducting it without exposure to 
air into an air-tight receptacle; the gaseous products from the 
cylinder, combined with air, are passed through hetted pipes, then 
over slaked lime, and finally cooled and brought into intimate 
contact with an acid. (August 24, 1882). 

4058," Lace Boots and Shoes, &c.: A.C. Andrews, 
Birmingham, (2d.)—Long narrow eyelets are used instead of 
the usual circular ones, and a broad flat lace. A machine for cut- 
ting the eyelets is described. (August 24, 1882). 

4059.* Gas Fires or Stoves: A. J. Boult, London. 
(P. Geofroy-Gomez, Toulouse, France.) (2d.]—A suitable box pro- 
vided with vertical tubes and branches for the admission of gas 
and air is placed about the level of the ordinary firegrate, and is 
surrounded by wire gauze ; the tubes or burners are surrounded 
with asbestos. (August 24, 1882). 


4060. Machine for Painting, Varnishing, or Sizing 
Flat and Irregular Surfaces: W. H. R. Toye, 
Philadelphia. [¢d. 2 Figs.)—Consists of a framework in 
which are mounted a series of flexible impression rollers, a series 
of rigid distributing rollers, and a series of adjustable rigid pres- 
sure rollers or flat pressing surface and a reservoir for containing 
the liquid. (August 24, 1882). 


4061. Covers or Lids for Provision Cans, &c.: 
H. J. Haddan, London. (Schneider and Lemp, Leipzig). 
6d. 6 Figs.)—The can is provided on its inner side and slightly 
below the upper edge with a circular or ring-shaped platform or 
edge soldered air-tight to the can ; a pad or layer of discs of paper 
treated so as to be oil, air, and water-tight, is secured on the edge 
with a suitable cement. (August 24, 1882). 


4062. Sewing Machines: H. J. Haddan, London. 
(J. A. Doering, Leipzig). (6d. 18%Figs.J}—An_ eccentrically 
rotating shuttle propeller is provided with a ‘pin working into the 
groove of the shuttle and causing its rotation. A conical forma- 
tion is formed on the outer surface of the shuttle. An eccentrically 
rotating spool thread tube and a spool thread tension are provided. 
(August 24, 1832). 

4063. Apparatus for Retaining Heat, Warming 
Food, and Smoothing Fabrics, &c.: J. Cavargna, 
Manchester. (6d. 8 Figs.]—Artificial fuel is employed within 
receptacles to keep the articles heated. (August 24, 1882). 


4064. Regenerative Furnaces: C, A. W. Schon, 
Hamburg. (6d. 5 Figs.|—By means of a valve arrangement, 
the gas supply flue can be changed, as also can the air and inlet 
and exhaust flues. (August 24, 1882). 


4065,* Electric Lamps: C. 8. Snell, London. [2d.)— 
A rod carrying the upper carbon of an electric lamp passes through 
two coils, one of thick wire carrying the main current, and the 
other of fine wire arranged asa shunt, these coils being so arranged 
relatively to each other, and to a piece or pieces of soft iron, that 
the magnetism of theiatter tends to move the rod either by at- 
traction or repulsion in opposite directions, the combined effect 
keeping the rod in equilibrium for a normal current. If the light 
becomes extinguished the shunt coil causes the carbons to come 
in contact, when the main coil will separate them. The thick coil 
may be arranged above the shunt coil, each coil being in two 
parts wound in opposite directions, one part having a soft iron 
lining through which the rod passes. The rod may be constructed 
of a number of sheet-iron discs insulated from each other and 
tied together by a brass rod passing through them. Ina modifica- 
tion the main coil only need be divided, or instead of making the 
coils in two parts, an electro-magnet may be placed at the end of 
each coil, the coils of which form continuations of the coils of the 
solenoids, the cores being so magnetised as to present poles 
towards the rod of like sign with the poles formed on the rods by 
the solenoid coils, or a thin disc of soft iron may be placed between 
the solenoid coils, or one at the outer end of each coil. The discs 





of the rod are arranged so as to be further apart at the upper 
part of the rod, or the}mass is slightly decreased towards the 
upper part. The rod may be slightly held between springs, and 
when magnetised sleeves are used as at first described, the inne 
ends are preferably made of larger diameter than the other ends. 
(August 24, 1882). 


4066." Apparatus for Facilitating the Starting of 
Horse Tramears: J. E. Walsh, Leeds. (KF. Geri, 
Berlin). (2d.)—A lever carrying a ratchet engaging with a wheel 
on the axle is connected by a chain to the drawbar. (August 25, 
1882). 


4068. Aqporeeee for Moulding Tobacco and other 
Articles into Packets: H. ke, London, = [é. 
8 Figs.)—A revolving table actuated by alever or treadle carries 
a series of eight cylinders open at the ends. Apair of pistons are 
arranged one above and one below acylinder, and corresponding to 
the position of each of the four next cylinders are provided a pair 
of fingers, the next cylinder has a pair of pistons or plunger, and 
the next a single top piston. (August 25, 1882). 

4069. Apparesas to be Employed in Breaking 
Down Coal: C. G. Robinson, Barnsley. [td. 10 Fiys.|— 
Referring to the drawings, the apparatus comprises a cylinder 
consisting of two parts 1, 2. In the part 2 are a number of ram 
cylinders, all of which are in communication by the waterway 
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4, the water entering by the pipe 5 to and under the cup leather 
6, held by the screw, being forced by a} hydraulic ag In the 
part 1 are projections 7 corresponding in number and being 
received within the concave part of the rams 8. The steel spring 
9 serves to keep the two parts in their relative position. (August 
25, 1882). 

4070.* Looms for Weaving: J. Williams and H. 
Burnes, Burnley,!Lanc,. (2d.)—By means of an arrangement 
of levera actuated from the taking-up motion, so as to raise the 
catch out of contact with the pattern cylinder, lengths of cloth 
having a heading ‘and fringe at one or both ends can be woven 
continuously. (August 25, 1882). 

4071. Apparatus for Printing: W.C. Haigh, Man- 
chester. (2d.)—The rollers are covered with a gelatinous com- 
position, which is engraved with the required design, or the roller 
may be covered with cement when used for lithography. 
(August 25, 1882). 

4072. Filtering Apparatus: J. F. C. Farquhar and 
W. Oldham, London. [¢d. 9 Fi7s.)—The rotating shaft 
carrying the scraper to receive the refuse scraped off the filter 
bed is made hollow, and has on its end a hollow head which carries 
the cutter or’scraper. Referring to the illustration, the fluid to 
be filtered passes down the inside of the shaft D, into the hollow 
head C, and out through perforations in a flat plate on the lower 
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side of the head and so directly on to the filter bed, without 
coming into contact with the refuse scraped off, which passes up 
the inclined cutter and so to the top of the hollow head. The 
filtered fluid passes out at G. The head C, with the cleaning 
blade, is slowly lowered by the screw I when the apparatus is at 
work, The delivery for the filtered fluid is shown as a permeable 
tube leading to the outlet, and may be an open spiral or wire 
covered with cloth or flannel. The filtering bed may be supported 
by a dome-shaped grid. (August 25, 1882). 


System of Heating Baths: E. Jones, Liver- 
ool, [4d. 1 Fig.}—The warm water is pumped from the scullery 
oiler by means of a smali hand pump on the bath. (August 25, 

1882). : 

4076.* Rotary Steam Engines: W. B. Espeut, 
Jamaica. [4d.)]—A circular plate is fixed upon the shaft and 
formed with pockets containing balls, and faced against a plane 
surface of a fixed head formed with a short circular channel into 
which the balls drop successively, constituting the piston heads of 
the engine. Consists further of valve mechanism whereby the 
engine is used expansively, ofa compound arrangement of engine 
and of details in the construction and arrangement. (August 25, 
1882). 


4078. Spring Hinges for Swing Doors: E. Barnes, 
London, (6d. 6 Figs.|—The spring hinges are constructed 
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with sliding blocks propelled by springs for the purpose of offering 
a resistance to the axial motion of the hinge spindle, and retain- 
ing it in a normal or a quiescent position. (August 25, 1882.) 


4080.* Electric Measuring, Recording, and Regu- 
lating Apparatus : S. H.Emmens, London. [(2d.|—Two 
solenoids of unequal magnetic capacity and electrical resistance 
are arranged so that the coils can be joined up in short circuit, or 
can be connected by any desired intermediate circuit and have 
their movable cores attached to a centrally pivotted crossbar, 
Suitable springs keep the free extremities of the cores at the 
medium planes of the solenoid when the standard current is pass- 
ing. A needle or indicator upon the crossbar indicates upon a 
suitably graduated dial any relative change of position of the two 
solenoid cores. Asan ohm meter it is graduated by interposing 
standard resistance coils, as an amperometer it is short-circuited 
and currents of known quantities successively passed through, as 
a volt meter the resistance is determined when in short circuit 
and the ampére marked off with the corresponding number of 
volts. For a supply meter a pencil makes acontinuous mark on a 
tape advanced by clockwork. Asa regulator any part of the cross- 
bar or moving parts are connected with the governing gear of the 
engine or generator. (August 25, 1882). 


4081. Friction Conpiie for Shafts, Pulleys, and 
Toothed Wheels: F. C. G r, Berlin, (/. Braun and 
A. Stackjleth, Berlin). (8d. 8 Figs.)—A carrier D, receiving in 
its arms the toothed wheels E, fastened on axles, provided at 
the extremities with right and left-hand screws, is keyed to the 
shaft A. These right and left-hand screws are fitted to screw nuts 
in the brake-blocks P, guided by the arms of the carrier D. A 
disc F has on its face a spiral gearing with the wheels E, and on 
its opposite side an externally toothed flange N. A bracket G, 
fastened on the shaft A, carries a stud on which are mounted a 
toothed wheel gearing with N, and a toothed wheel K gearing with 


the toothed hub of a flanged dise H. The carrier D is enclosed by 
a flanged coupling box C secured to the driving shaft B. If now 
atbrake be applied to the flanged diso H, the flanged dise F will run 
in advance of the shaft A by the same amount that the dise H is 
retarded, the teeth being so proportioned, and the spiral will cause 
the wheels E to turn, and by means of the right and left-handed 
screw threads to operate the brake-blocks P, which come in con- 
tact with C and drive it and thus the shaft B, when the brake- 
block will be released. If now the block be applied to the flanged 
disc F, the block P will be moved from contact with C. (August 
26, 1882). 

4082." Cans or Vessels for Holding Oil or other 
Liquids, &c. : T. S. Marriage, Reigate, Surrey. [2d.)— 
When the lid is turned partially round in its seat a hole or passage 
in the flange of the lid is brought opposite to the spout, and 
another hole opposite an air hole or ventin the neck. (August 26, 
1882). 

4083. Apparatus for Opening Bottles Containing 
Liquids : 5 Cole, Swindon, ts. (2d.)—A thimble- 
shaped vessel having at the centre of the bottom a projection, 
and having grooves for the escape of gas, is placed over the neck 
and pressed down. (August 26, 1882), 


4084. Arc Electric Lamps: P. R. Allen, London. 
(6d. 13 Figs.J}—The regulating mechanism is enclosed in an air- 
tight box, and the external portions of the rods of the carbon- 
holders where they project from the box are enclosed in an enve- 
lope attached air tightly at one end to the casing, and at the other 
end to the outer end of the holder; this envelope may be con- 
structed in the form of a concertina bellows, the angles being 
provided with rings of metal wire. The coverings may be pro- 
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tected from heat by a sheet of tale or other suitable substance. 
The opening for operating the tension spring is also covered with 
an air-tight flexible piece of metal. A flexible bag may be fixed to 
the casing to prevent increase of pressure in the case. The illus- 
trations show the carbon-holders. The carbon i is held between a 
rigid jaw and a movable jaw k hinged to the holder and pressed 
against the carbon by a spring /. Fig. 3is a modification wherein 
the ye tis situated at the outer ends of the jaws., (August 
26, 1882). 


4085.* Appereine for Guiding or Leading in and 
Hauling Fishing Nets and Lines: H. Davies, Aber- 
deen, (2d.)—A light vertical swivelling frame secured to the 
boat by a strong central bolt carries guide pulleys, one pulley 
larger than the others being fitted with ratchet teeth on the side 
next the frame, (August 26, 1882), 


4089. Hammerless Guns and Rifles: W. Anson, 
Birmingham. (6d. 12 Figs.)}—A spring bears upon the tails 
of the sears so long as the gun is at “ safety,” and rises clear when 
the safety beltis removed. A secondary sear is so arranged that 
it will hold the hammer or tumbler in a cocked position. 


(August 26, 1882). 

4090. Means and Appliances for Heating and 
Warming : W. Thornburn, Boroughbridge, Yorks. 
(6d. 5 Ftgs.J—The stove is constructed of two concentric 
cylinders leaving an annular space between them, the inner 
cylinder being fitted with a number of cross tubes at an angle 
passing through on opposite sides of the inner cylinder. The 
iss) tube apparatus is constructed of concentrictubes. (August 26, 
1882). 

4092.* Drilling Braces and Drilling Machines, &c.: 
J. Rettie, London. ([2d.)—By an arrangement of gearing the 
drill with its socket is driven at a quicker speed than that part of 
the tool to which the driving power is applied. (August 26, 1882). 

4093. Harvesting Machines: J. Howard and E. T. 
Bousfield, Bedford, (8d. 4 Jigs.|—Relates to improve- 
ments on Specification 4092 of 1881, viz., to provide means for 
enabling the driver without leaving his seat to adjust the bending 
table and mechanism, while the machine is in motion, to adapt 
the machine to varying lengths of crop, to the construction of the 
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binding arm to prevent undue wear of the automatic trip lever, 
and to obviate the necessity for dropping sheaves in the track of 
the horses when turning at the corners. (August 26, 1882). 


. Gas Burners: W.R, Lake, London. (¥. Z. /. 
Téterger, Paris). (6d. 12 Figs.J---The burner is constructed so 
that the gas issues in a thin sheet in the form of aring around the 
circumference of the burner. (August 26, 1882). 


4097. Wheels: J. Fry, London. (6d. 10 Figs.)—The 
inner ends of the spokes of the wheels such as used for bicycles, 
are inserted alternately in one of two rings which are then 
arranged ina suitable mould and molten metal run in to form the 
hub and secure the spokes. (August 26, 1882). 

. Balloons: J. A. Fisher and C. G. Spencer, 
London. (4d. 1 Fig.|—The balloon is constructed of asbestos 
combined with any suitable fabric, so as to provide a fireproof 
balloon, to be rendered buoyant by hot air. (August 28, 1882). 

4102. Cranes: A. Grafton, London. [éd. 5 Figs.|— 
The crane is ‘‘ slewed” or rotated by toothed gearing acting upon 
a horizontal spur-wheel or an internal or external toothed ring. 
The toothed ring is made entirely loose and distinct from the 
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foundation plate, and revolves on the bed. Fig. lis an elevation 
of the crane; Figs. 2 and 3 respectively a cross section and part 
plan of the roller path and toothed ring combined and cast in one. 
The roller path C, with its spur gearing D, rests loosely upon a 
turned seat a on the bed, which has a raised flange to retain it in 
position, (August 28, 1582). 

4104. Portable Feilding or Collapsible Boats: L. 
W. Jelf, London. (6d. 7 Figs.|—Metal plates f f at the bow 
and stern serve as points of attachment for the strips a bc’ c?, all 
of which are secured by hinges f*. The strip ¢ forming the keel 
has connected to it by hinges, the strips cl c2. The stringers band 
gunwale a are connected by hinged bars d. The stop-pieces 
insure rigidity of the keel. The folding crosspicce or stay h con- 
sists of two overlapping parts connected by a hinge. The floor is 























formed of pieces p hinged to the keel e, and having other pieces 
hinged to them. The crosspiece g is pivotted to the keel and is 
held in catches rr. An upright piece s extends from and is 
hinged tothe keel, to aid in supporting the seat t. The rowlocks 
consist of two uprights curved inwards towards each other at the 
top and c d by a crosspi upon which the oar rests. 
(August 28, 1882). 

4105. Looms for Weaving: J. Dawson, Lawiston, 
Maine, U.S.A, (6d. 8 Figs.}—The needles or feelers are attached 
to a working shaft or boss provided with teeth, which gear with 
a rack formed on the top of a vertical rod hinged at the bottom to 
a counterbalance lever. Referring to the illustrations and sup- 
posing the lathe Bis receding from the breast beam A, the hanging 
finger M will ride up the cam and raise the needles, and the 
motion continuing it would arrive at the end of the cam and drop 
off before, while a horizontal peg projecting from the lever H 











would get on tothe cam J. The lathe would then move towards 
the breast beam, the peg being immediately removed from the 
cam J, allowing the needles, vertical rod, and lever H to fall, and 
if the weft were present, the needle would fall thereon and 
prevent the point of the lever H lowering too far, it then rising 
up the incline of the cam L and lifting the needles, A flat spring 
may be used to cause the needles, &c., to drop quickly. If the 
point of the lever H fell too far it would cause the rod O to move 
in the direction of the arrow and move the arm P and stop the 
loom. The needles may pass through a grating on the lathe B. 
(August 28, 1882). 
4106. Manufacture of Printing Ink, 

Claus, London. (4d.)—The precipitate formed by the reaction 
of a salt of iron upon a sulphide of an alkali or of an alkaline earth 
is enveloped in oil, resin, or gum, or fused in melted sulphur. The 
chlorides of barium or strontium are produced by using the sulphide 
of barium or strontium and chloride of iron. Ochre is produced 
by exposing the salt of iron produced to the atmospheric air. 
(August 28, 1882). 


4107, Manufacture of White Pigments, Alkalies, 


&ec.: C, F. 














&c.: C.F. Claus, London. [4d.)—Carbonate of zinc is dis- 
solved in caustic ammonia liquor and the zine precipitated by the 
sulphide of an alkali or sulphate of lime ; or oxide of zinc is dis- 
solved in carbonate of ammonia, (August 28, 1882). 


4108. 
Materials for Filtering Acid and other Liquids: C.F, 
Claus, London. [4d.|—Ganister or dinas is calcined, chilled in 
water, ground, mixed with a small quantity of lime, and moulded 
into bricks, which are dried and burnt as usual. A silicate of 
more than one base may replace the lime. (August 28, 1882). 


4109. Gas Lamps: F. H. Wenham. London. (6d. 
9 Figs.J—A ring, Argand, or other burner is situated at the lower 
end of an air chamber and a disc or button placed beneath it; 
the space between the chamber and burner and the central orifice 
of the burner being covered with wire gauze. (August 28, 1882). 

4110.* Telephonic Apparatus: G. L. Anders, 
London. [(2d.)|—The contact points of telephones used both as 
transmitters and receivers are formed of tellurium. (August 28, 

yA 

4112. Baths: W. Morgan-Brown, London, (W. W. 
Rosenfield, New York). (6d. 7 Figs.)--A shower or spray pipe 
is arranged in one or both sides of the bath. (August 28, 1882). 


4113. yey ig 4 Trimming Knit Goodsand other 
Fabrics, &c.: J. H. Johnson, London. (C. H. Willcox, 
New York). (8d. 18 Figs.)—Relates to the combination with an 
overseam sewing machine of a trimming attachment, to guides 
for use in the formation of welts or hems, and to the construction 
of the trimming apparatus. Contains thirty-seven claims. (August 
29, 1882). 

4115. Steam Pumps: J. F. Spencer, London. ([2d.) 
—A rotary or reciprocating segmental or cylindrical valve is 
employed to govern the inlet and outlet. (August 29, 1882), 


4116.* Treatment of Materials for Use in the 
Manufacture of Paper: C. 0. McAllum, Newcastle- 
on-Tyne. (2d.)—The bleaching is effected by chlorine com- 
pounds decomposed by electricity. (August 29, 1882). 


4118." Cask or Barrel: S. T. Thomas, Wolver- 
hampton. (2d.)—The barrel is constructed of two halves of 
sheet steel or iron brazed together, the ends being rivetted in. 
(August 29, 1882). 


4119. Propelling ane or Vessels: G. F. Har- 
rington, Ryde, Isle of Wight. [6d. 3 Figs.|—A collar is 
keyed on to the propeller shaft to revolve with it at an angle of 
about twenty degrees to and below a horizontal line, and a wheel 
is secured to the vessel so as to revolve with its rim in contact 
with the upper part of the front end of the collar, to receive the 
force of the thrust. (August 29, 1882). 


4127. Electric Controller and Indicator for Clocks, 
&c.: T. Wright, ta. (6d, 2 Fiys.|—The controller 
consists of a cog-wheel with a ratchet wheel and lever on either 
side, all on the same axis. One end of each lever is attached to a 
spiral spring, and the other end carries a click engaging with the 
ratchet wheel and an armature. A circuit closer, on which press 
four steel springs, one connected to the battery, two to the electro- 
magnets acting on the levers, and the fourth to the coil of the 
electro-magnet of the indicator, the other ends of the coils being 
connected to the other pole of the battery, is arranged on the 
same axle which carries a toothed wheel gearing with the cog- 
wheel. (August 29, 1882). 

4128. Dnehinery Sx Reducing Tin Stuff and other 
Partially Pulve d Ores to Extract the Metal 
therefrom: J. Toy and S. H. Stephens, Sithney, Corn- 
wall, (8d. 21 Figs.|—Relates to an improved sha) fan, to 
introducing the feed near the centre of the machine, and convey- 
ing it by several branch pipes under the shoes or rubbers, to the 
form of the shoes or rubbers, and mode of attaching them to 
the muller, and to means for regulating the pressure upon the 
materials being ground, or for lifting the muller entirely. (August 
29, 1882). 

4129. Bakers’ Ovens: H. J. Haddan, London. 
(C. M. Valfort, Macon, France), [2d.]—An inlet for the heating 
gases is provided near the top of the baking space and several 
outlets over the circumference of the dome. (August 29, 1882). 


4131. Manufacture of Silicate of Zinc, Lead, 
and Strontia: C. F. Claus, London. [4d.]— 
The silicate of zinc or lead is precipitated from: an alkaline solution 
of a salt of lead by a solution of silicate of potash or soda, the 
alkaline solvent being repeatedly recovered. The silicate of 
baryta and strontia are precipitated from their sulphides by silicate 
of soda or potash, which are repeatedly recovered. (August 29, 
1882). 


4132. Apparatus for Letting-off Motion for Weav- 
ing Looms; E.G. Swann, London. (M. Parser). (2d.)— 
A steel friction band lined with duly prepared leather is fastened 
by eye and hook to a steel spring fastenéd by a bolt on the cross- 
beam, and bya nut to the hook having a screw thread, the cloth 
being pressed against the taking up roller by two weighted levers. 
(August 29, 1882). 

4135. Valve Motions and Cylinders of Steam En- 
gines: A.C. Kirk, Giasgow. [6d. 8 Figs.|—The motion 
communicated to the valves is a combination derived from the 
movements of the piston-rod and of the connecting-red. Fig. 1 is 
an endelevation showing the valve gear, and Fig. 2 represents 
diagrammatically a slight modification. The valve rod 10 receives 
its motion through a connecting-rod 11 fitted with a block sliding 
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in the curved link 12 used to reverse the engine. The link 12 
centred on a pin receives an up-and-down motion from the main 
piston-rod 16 through the air-pump lever 17. The motion of the 
connecting-rod is communicated to the link by an adaptation of 
the parallel motion, the lever 21 being pivotted on a pin on the 
connecting-rod. A manhole is constructed in the side of the 
cylinder for giving access to its interior. In order to pack 


the piston-rod where it passes between two cylinders placed end 





Preparation and Use of Porous Siliceous | 


to end two or more plates of bars are made of a horseshoe form 
and of uniform thickness, and each has connected with it a tongue 
piece fitting between the jaws and pressed inwards by a spring 
connected to the jaws; the plates are combined in different 
portions, anda set of them are held between flat surfaces formed 
for them round the piston-rod holes in the twocylinder ends. 
(August 30, 1882). 

4137. Machinery for Flanging Holes in Metal 
Plates: A.C. Kirk, Glasgow. ([6d. 4 Migs.|—The flanzing 
is effected by the descent of the die, which is drawn down by 
means of an hydraulic cylinder, the piston or ram of which has 
fixed to it a rod passing up through: a stuffing-box to thedie. The 
illustration is a vertical section. To the underside of the base 
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frame 5 is bolted an hydraulic cylinder 6, fitted with a piston or 
ram, which works through a stuffing-box at the bottom of the 
cylinder, and has a rod 8 extending upwards through a stuffing- 
box protected by a cover 10, which acts as a stop to prevent the 
ram descending too far. The stationary ram 12 works through a 
stuffing-box, and passes intoa cavity of therod 8. The flanging is 
effected between the stationary ring 19 and an annular die 20. 
(August 30, 1882). 


4140. Machines for Spinning Flax and Hemp: J. 
S. Coey and J. McArthur, Leeds. [4d. 2 Figs.)—Over one 
or both of the delivery rollers is suspended or held at one end, a 
rubber consisting mainly of a piece of elastic or pliable fabric or 
material, such as flannel or felt; the other portion rests or lies 
flat on the upper surface of each roller and takes off the dust and 
retains them in a moist condition. (August 30, 1882). 


4144. Manufacture of Caustic Potash and Soda: 
Ww. Lloyd Wise, London. (La Société Anonyne Lorraine 
Industrielle, Paris). [4d,)}—The chloride of potassium or sodium 
is added to litharge or oxide of lead, with the addition of an 
equivalent of water necessary to produce KO.HO or NaO.HO. 
The reaction is completed by simply mixing or grinding together. 
The paste formed is washed methodically with alcohol, which 
dissolves the alkali, the solution being then evaporated to remove 
and recover the alcohol, caustic potash or soda being left in the 
retort. The lead is recovered by dissolving the chloride of lead 
left after the removal of the alkali in hot water, and precipitating 
it with iron, chloride of iron being formed, which can be employed 
as a disinfectant. (August 30, 1882). 


4147. Galvanic Batteries: S. H. Emmens, London. [6d. 
3 Figs.)—The cell is constructed in two parts or chambers, which 
are screw threaded so as to be united or separated at will. 
The part B contains the complete generating agents, whilst the 
other part constitutes a chamber into which the fluid electrolyte 
may be made to flow by inverting the cell. It is obvious that for 
this purpose the chamber need not be placed over B. The two 
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parts may be divided by a pierced diaphragm, the electrodes being 
titted to an annularrib, A safety valve F may be fitted toallow the 
escape of gases should their accumulation become excessive. The 
inner electrode K is placed inside the porous pot, the upper half A 
of which is glazed or constructed of glass, and which contains liquid 
arsenic acid, bichromate of potash, or nitric acid. The inner elec- 
trodesare ef zinc, and the electrolyte dilute acid. Or the inner 
electrode may be compressed peroxide of lead, and the outer of 
zinc or lead, any suitable electrolytic fluids being used, or the 
inner electrode may be carbon coated by electrolysis with oxide of 
manganese, and the outer of zinc. (August 30, 1882). 


4151.* Couplings for Railway Wagons, &c.: S. 
Keeton, Nottingham. [2d.]—Relates principally to the 
peculiar shaped drawbar hook, which allows of the play of the 
wagon when in motion, the coupling link dropping over the hook 
of the next wagon. (August31, 1882). 

4152. Apparatus for Supplying Ink to Pens: G. R. 
Hughes and T. Carwardine, London. [6d. 13 Fiys.)— 
A hollow ink reservoir pen terminates in an elastic bag which 
conveys the ink from the reservoir to the front of the nib. 
(August 31, 1882). 

4154.* Chime Clocks, &c.: H. Robert and H. F. 
Gouvernon, London. ([2d.)—A quarter chime clock is con- 
verted in a clock that will play a tune or air at each hour by 
simply changing the pin cylinder or barrel. (August 31, 1882). 

4156.* Apparatus for Introducing into the Earth 
Manures in a Gaseous Form: L. A. Groth, London. 
(K. Zaruba and A. Kounowsky, Pilsen, Austria). [2d.|—Consists 
of a vessel of thick sheet metal divided by partitions into a gas 

roducing compartment, a heating compartment, and an ash-pan. 
The bottom plate of the heating compartment is either perforated 
or furnished with a firegrate. (August 31, 1882). 


4159.* Telephonic Apparatus: J. H. Johnson, 
London. (A. D’Arsonval, Paris). [(2d.])—The two polesof the 





magnet are utilised, one pole being in the form of a solid cylinder 
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encircled by the other pole, which takes the form of a ring. The 
space between them constitutes an annular magnetic field within 
which a coil attached to the diaphragm moves. The two ends of 
the magnet are brought together by bending the magnet into the 
form of a Vor spiral. (August 31, 1882). 


4160. Telephonic Instruments: J. D. Husbands, 
London. [éd. 28 Figs.|—Relates to further improvements on 
the transmitters described in Specification 3008 of 1882 (vide page 
96 of issue of January 26, 1883). The carbor or other regulating 
medium is caused to rub against the surfaces of metal strips, 








tongues, or pieces when the vibrations of the voice are imparted 
to it. Referring to the illustrations, the two terminals consist 
of pieces b ¢, formed partly of strips b! cl, of thin copper arranged 
in a semicircular shape to fit the circumferential surface of the 
ring @ of vulcanite. The tongues b? c? are fixed to these semi- 
circular strips as shown, the space between them being filled with 
powdered carbon. Several modifications are described and 
illustrated. (August 31, 1882). 


4161. File for Holding Papers, &c.: P. Lawrence, 
London. (W. &. Clough, Newark, N.J., U.S.A.) [6d. 1 Fig.) 
—A base is provided with a wire clamp, which is attached at one 
side only by means of radial arms. (August 31, 1882). 


4163. Filters: A. M. Clark, London. (W. Maynard, 
New York). (6d. 3 Figs.)—The filtering medium is ‘‘ made of 
corundum or other similar bisected conglomerate.” Relates also 
to the construction of the filter. (August 31, 1882). 


4165. Steam and Hot Water Ap’ tus for Heat- 
ing Buildings: W. R. Lake, London. (£. F. Osborne, 
St. Paul, Minn., U.S.A.) [ls. 2d. 23 Figs,]—Relates to devices 
for measuring the water of condensation produced in steam heat- 
ing apparatus in which a circuit of pipes conveys the steam and 
returns the water to the generator; to registering devices for use 
in connexion with the meters for the above purpose ; devices for 
signalling any disarrangements ; devices for controlling'the move- 
ment of the water of condensation where the pipes are highly in- 
clined, and tothe arrangements of boilers and engine with the 
heating apparatus. (August 31, 1882). 


4168.* Carbonisation and Preparation ofa Material 
for the Electrodes of Arc Lamps, &c.: H. J. : 
nslade, Bucks. (2d.]—Cane after having been cleaned (and in 
some cases moistened) is cut to the required lengths, bent or coiled 
to the required shape, and is carbonised by being placed in a 
crucible and subjected to a great heat for a sufficient length of 
time. If used asa filament for incandescent carbon it may then 
receive a deposit of gas carbon by being suspended to the leads 
from a generator ina gas receiver, the current being made and 
broken so as to cause flashes. The carbonised cane may be also 
used as the porous carbon plates of secondary batteries, If used 
for arc lamps it may after carbonisation be treated chemically 
or otherwise so as to fill or partially fill the pores. (September 1, 
1882). 

4169.* Paddle Wheels: P. M. Crause, Eastbourne. 
{2d.]—The floats are a portion of a helix or screw, and are arranged 
in pairs, one being right-handed and the otherleft. (September 1, 
1882). 


4170.* Rocking Chairs: J. Hopewell, Salford. [2d.] 
—The rocks are connected by springs or otherwise to a platform 
placed on castors. (September 1, 1882). 


4180. Carbons for Incandescent Electric Lamps: 
J. Jameson, Newcastle-upon-Tyne, (4d.)—A film or thin 
layer of carbon from gas or vapour is deposited upon a prepared 
surface of glazed porcelain or other suitable material by means of 
a high degree of heat, the porcelain being so shaped that the ulti- 
mate shape of the earbon filament is produced by the deposit, and 
that the severance merely of the deposit in one direction shall pro- 
duce the filament. The ends of the filaments are formed by means of 
a further deposit produced by exposure of the ends of the filaments 
only. The leads may be attached by inserting them so as to be 
attached by the deposit. (September 1, 1882). 


4184. Metal Fencing: W. Bailey, Stafford. [6d. 7 
Figs.)—Relates to the manner of connecting the wires with the 
standards or with the ‘“‘droppers” employed in swing fencing, 
the object being to save the trouble of threading through the 
standards or droppers. (September 2, 1882). 


4187. Breechloading Small Arms: E. James, Bir- 
mingham. (6d. 9 Figs.]—The lock mechanism is so constructed 
that the raising of the hammers to full cock is effected by the 
lifting of the breech ends of the barrels from the break off for 
charging. (September 2, 1882). 

5048. Device for Fastening Umbrellas, &c.: H. H. 
Lake, London. (A. lehi, Mazamett, France). (4d. 10 Figs.j— 
The safety lock} consists of rings grooved or slotted vertically in 
such a manner that until these rings are brought into the proper 
position they engage with pins which project from the slide or 
runner so that the latter cannot be moved upon the stick. 
(October 23, 1882). 

5922. Brushes: S. Pitt, Sutton, Surrey. (WV. 6G. 
Imbach, New York). [6d. 3 Figs.)}—Relates to the manner of 
holding the brush;back on a swivelling holder, so that it can be 
inclined to allow of the holes being bored in inclined directions. 
(December 12, 1882). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of Enaivggrine, 35 and 36, Bedford- 
street, Strand 








IRRIGATION IN NEW COUNTRIES. 

At the meeting of the Institution of Civil Engineers, 
held on the 10th inst., Mr. Brunlees, President, in the 
chair, the paper read was on ‘‘The Introduction of 
Irrigation into New Countries, as illustrated in North- 
Eastern Colorado,” by Mr. P. O’Meara, M. Inst. C.E. 

The objects of the paper were stated to be three-fold : 
first, to give an account of the development of irrigation 
in North-Eastern Colorado ; secondly, to inquire into the 
principles which should guide the introduction of irriga- 
tion into new countries ; and thirdly, to examine how far 





the methods being pursued in North-Eastern Colorado 


were in accord with them. The development alluded to 
was influenced by most of the defects manifested in older 
countries, such as—inaccurate measurement of water, 
growth of ill-defined rights, excessive waste of water, &c., 
but there wasa prospect of improvement through better 
legislation. The climate of Colorado was described as 
such, that agriculture was all but impossible without 
irrigation. Both were begun in 1860. There were 155,000 
acres under cultivation in 1880, and it was estimated that 
in 1883 there ‘would be 465,000 acres, with prospects of 
still further development. The amount of irrigation pos- 
sible would be limited by the quantity of water obtain- 
able, and by the area which each unit of it could be made 
to irrigate. It would amount to 9,750,000 acres under 
a hypothetical water-duty of 12 in. in depth for one 
season. : 

It was laid down that the duty of water in irrigation 
must vary with (1) the character and condition of the 
soil; (2) the rainfall, temperature, and evaporation ; (3) 
the method of application ; (4) the kind of crop; and, in 
some cases, (5) the depth of the water-line below the 
surface of the ground. As regarded (1) the influence of 
different soils, this must affect the duty of water, because, 
on the nature of the soil depended the quantity of water 
it would absorb, and the rate of filtration and of evapora- 
tion from within it. The author gave details of experi- 
ments made by him to ascertain the amounts of water, 
and the times required to moisten two different typical 
soils in the Cache La Poudre Valley, and he drew some 
inferences from them. The formation of swampy lands | 
and the prevalenee of rust in wheat on some of the older 
farms were held to indicate, that the quantity of water | 
required for beneficial irrigation became gradually less | 
year by year fora few years after the commencement. 
(2) The rainfall of the season should be added to the | 
artificial irrigation, and account should be taken of the 
surplus water not absorbed by the soil, otherwise all | 
estimates of water-duty must be misleading. The use of | 
ordinary statistics of temperature and evaporation was at | 
present vague and unsatisfactory, owing to the absence of 
experiments on the drying of soils. Nevertheless, the | 
question of evaporation was so important, that it was | 
doubtful if any loss of irrigating power occurred in 
Colorado other than that which was due to it. (3) Irriga- 
tion methods were conducted on two antagonistic prin- 
ciples, viz., to increase to the most profitable extent, in 
the one case, the quantity of water supplied to a given 
area, and in the other, the area irrigated by a given 
volume of water. The ‘‘ Marcite” cultivation of Italy 
and the ‘‘ asbestine sub-irrigation method ” of California 
were cited as instances of these. Methods of irrigation 
were classed under four heads: by sprinkling, by flood- 
ing, by distributing through furrows, and by distributing 
through pipes or drains under-ground. Sprinkling ha 
been tried in Scotland on 7 acres of land by the Duke of 
Sutherland. The methods of flooding with compartments, 
and of distributing through furrows, were described in 
detail, as also the method of flooding without compart- 
ments, as practised in Colorado. This was characterised 
as extremely wasteful. It was shown from the experi- 
ments on dry soil, before alluded to, that 6 in. or 8 in. 
in depth, instead of 42.84 in., as at present expended, 
ought to suffice fur cereals in Colorado. The experience 
of Professor Blount, of the State Agricultural College, 
was quoted to show that excellent crops of wheat could 
be grown with a rainfall of 44 in. only, without irrigation. 
As regarded (4) the water duty for different crops, it was 
the degree of moisture required in the soil around its 
roots, and not the absolute quantity which the plant 
itself absorbed that had to be considered. The author 
furnished, in a tabular form, a list of statistics, derived 
from various sources, in which he had endeavoured !to 
include the essential elements. He considered it, how- 
ever, to be nothing more than an approximation, because 
of the incompleteness of almost every statement of the 
kind. In the column of ‘‘ totals,” the limits of water- 
duty appeared much narrower, because of the rainfall 
being added to the irrigation depth, than they would be 
otherwise. Countries where te crops were grown with- 
out irrigation were included in the Table, being con- 
sidered to furnish a ‘‘natural duty of water,” which 
should be useful for comparison with water-duties in 
places where irrigation was practised. Some remarks 
followed with respect to the peculiarities of certain crops, 
viz., rice, alfalfa, sugar-cane, summer-meadows, pota- 
toes, cereals, and tea. 

he author then discussed the sources and works of 
supply, and the legislation of irrigation. The sources 
were stated to be two, viz., springs and rivers. The sup- 
plies were made available for direct irrigation by canals, 
and for indirect irrigation, after storage, by reservoirs. 
The works of the ‘‘ North Poudre Irrigation Canal,” of a 
capacity of about 300 cubic feet per second, which had 
been carried out under the author's charge, were de- 
scribed. Those most worthy of remark were a crib dam, 
30 ft. 6 in. high, some shelf-work, tunnels, and “‘ gulch” 
bridges. Details were also given of a larger canal, the 
‘*Northern Colorado.” These works showed a con- 
siderable departure from the practice of older countries, 
owing to the abundance of timber, and to the preference 
of Americans for economy and rapidity in construction 
over durability. The principal supplies of water in 
Colorado came from the snows of the Rocky Mountains. 
The rivers rose, reached their maximum, and fell again, 
frequently before the end of the irrigation season. ence 
measurements of the snow remaining on the mountains 
were of importance to agriculturists. The construction 
of reservoirs was dealt with us a means of reducing risk 
in cultivation in countries where the rivers failed in the 
crop season. Reservoirs were distinguished as of three 
kinds: ‘‘ river-bed” reservoirs for equalising the flow, 
‘* main” reservoirs which received the entire volume of a 








canal, and ‘‘ detached” reservoirs which received a por- 


tion only. A serious error in the construction of some 
reservoirs in Colorado was pointed out. The gauge first 
used for measuring water in Colorado was the Max 
Clark’s gauge, and the improved system at present in use 
with the formula of Francis : , 


Q=3.33 (I-01 nh) h 2, 


were described ana commented on. A short account of 
the legislation affecting irrigation in Colorado followed. 
The legal definition of an “inch of water” was given in 
full. The laws were such, that any holder of Tand in 
the State was entitled to take and use the waters of the 
rivers, and any one could construct reservoirs and store 
unappropriated water. A fruitful crop of litigation had 
as a matter of course, been developed in the State; and 
some cases were still pending. A series of laws were 
passed in 1879 to determine the order and priority of 
existing and future claims, to fix the price of water, and 
to control its distribution. The author finally directed 
attention to the Report of the State Engineer of California 
on similar laws, concurring generally with the principles 
advocated therein, and suggesting a free pel com of 
water-rights, and the condemnation of such reservoir sites 
as were used for direct irrigation only. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has been brisk. 
remain steady, and a good many houses have orders in 
advance. In the iron ore market there appears to be no 
change, and the prospects of improvements are slight. 
Last week’s clearances comprised 173,875 tons of coal, 
396 tons of iron, 620 tons of patent fuel, and 660 tons of 

coke, 


Prices 


Railway Extension in the West.—A scheme for a new 
line between Salisbury and Bristol, which means an inde- 
pendent line between the latter place and Southampton, 
is receiving much attention. If carried out the new line 
will bring Southampton into direct communication with 
South Wales. 


Newport.—The state of the steam coal trade has not 
been very encouraging. Prices remain about the same, 
and rather than accept lower terms colliery proprietors 
would probably prefer reducing the output. Dulness is 
also apparent in iron shipments. 7 ee of 
finished iron still continue, however, to receive a fair share 
of orders. Tho demand for steel rails appears good, and 
several orders have been secured for ih Ib. steel flange 
rails. Last week’s clearances comprised 36,099 tons of 
coal, The imports comprised 3660 tons of iron from 
Bilbao, and 1450 tons from other sources. 


Gas at Monmouth.—The Monmouth Gas and Water 
Company is about to put in a large new gasholder at its 
works, Mayhill. The tank, which is the work of Messrs, 
Willey and Co., of Exeter, is 70 ft. in diameter, by 
20 ft. deep, having a capacity of 77,000 cubic feet. The 
holder, which is twice the capacity of the largest in 
Monmouth, will be supported on ten columns. 


Newport Gas Company.—On Thursday, at noon, the 
ceremony of cutting the first sod for the new gas works at 
Crindau was performed by the chairman of the Newport 
Gas Company (Mr. Gratrex). The chairman gave a 
short history of the concern. The first general meeting 
of the company was held on the 10th of July, 1843. The 
original capital was 12,800/. Now the capital and borrow- 
ing powers amounted to about 100,000/. The new works 
will be capable of producing and storing 1,500,000 cubio 
feet per diem ; and will be built in three sections, each of 
500,000 cubic feet capacity. They are to consist of retort 
house, coal stores, sidings, condensers, scrubbers, puri- 
fiers, exhausters, engines, station meter and governors of 
a calibre equal to the proposed make. The new gas- 
holder tank will be 120 ft. in diameter by 25 ft. deep, 
and the holder will be telescopic, that is, in two lifts, both 
rising out of the tank over 50 ft. The whole of the plant 
and machinery will be from plans prepared by the com- 

any’s engineer, Mr. Earning. Messrs. White and Co., 
ivesham, are the contractors for the tank ; and the gas- 
holder will be made by Messrs. Piggott, of Birmingham. 


South Wales Coal and Iron.—The shipments of coal and 
iron from South Wales to foreign ports during March 
were considerably larger than those for March 1882, but 
not so large as those for the preceding months of 1883. The 
foreign coal shipments last month were: Cardiff, 500,956 
tons; Newport, 105,525 tons; Swansea, 81,206 tons; 
Llanelly, 3640 tons. The shipments for March, 1882, 
were: Cardiff, 439,921 tons; Newport, 103,468 tons: 
Swansea, 70,296 tons; Llanelly, 5075 tons. The coast- 
wise shipments to last month were: Cardiff (not received) ; 
Newport, 83,104 tons; Swansea, 82,562 tons; Llanelly. 
8219 tons. The shipments for March, 1882 were: Car- 
diff, 81,897 tons; Newport, 69,672 tons; Swansea, 
58040, tons; Llanelly, 9341 tons, The iron shipments 
last month were: Cardiff, 11,482tons ; Newport, 11,066 
tons; Swansea, 1111 tons. The shipments of coke were: 
Cardiff, 3633 tons ; Newport, 376 tons ; Swansea, 95 tons. 
The patent fuel shipments were: Cardiff, 14,512 tons ; 
Swansea, 19,677 tons. 





TuHE HALuipige Patent CABLE TRAMWAYS CORPORATION, 
Lim1TED.—The Hallidie Patent Cable Tramways Corpora- 
tion, Limited, have just completed negotiations with the 
Huddersfield Corporation for a twenty-one years’ lease of 
their tram lines. The agreements have been executed by 
the respective contracting bodies named above upon very 
favourable terms to the Hallidie Cable Corporation. Ar- 
rangements are being made for carrying out the conversion 
of the tram lines to the cable system as quickly as possible, 
and the lines are to be open for traffic within five months 
from this date. 
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: MODERN MACHINE TOOLS.—No. V. _| together in pairs, and the two lower ones are in turn | diagrams are drawn from memory and may vary in 


By J. Ricuarps. 
Freep Mortons. 


Ob, 
‘ 


of the older writings on this subject, or as 


THE 
in some 


we now say, feed motions, is a function common to | 


all machine tools, and sufliciently alike in different 
machines to be treated under a general head. The 
principal changes, improvements, and modifications 
have been confined to lathes and drilling machines, 
especially lathes, which have been arranged in a 
great variety of ways during twenty years past. 


The independent sliding feed by means of a rack | 
and pinion has been extensively applied, and with it | 
has come an increased number of parts, such as are | 


most liable to wear and derangement. 


The principal purpose attained by the employ- 
ment of the rack and pinion feed for lathes has been | 


instantaneous starting of the feed. There are other 

objects aimed at, such as the preservation of screws, | 
convenience of wheel changing and friction gearing, 

that will yield in case of a carriage meeting positive 
obstruction. The importance of these last-named 
matters is not much even if theyare attained by an in- 
dependent sliding feed, but it is by no means certain 
that a screw feed will not, when properly arranged, 
give all the required movements, and attain all that 
is required for convenient working. 

It is proposed to notice here some late im- 
provements in screw feeding for drilling machines, 
lathes, and so on that will go far to support the 
opinions just given. The invention is one of con- 
siderable importance, and from present perform- 
ance gives promise of materially simplifying and 
cheapening the cost of making lathe gearing. The 
action of this feed motion as applied to lathes is 
illustrated in the drawings, Figs. 27, 28, and 2%. 
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Referring first to Fig. suppose ¢ to represent the 
apron plate of an engine lathe, « the leading screw, 
and e, e,e, e tangent or wormwheels meshing into 
the screw a, as shown. These four wheels e when 
revolving freely on their axes exert no force or 
draught on the apron ¢« except the friction upon 
their bearings, which is almost imperceptible in | 
practice, but if these wheels are retarded in their 
motion a corresponding draught or force is applied to 
the carriage ¢, or if locked positively they become | 
in effect a nut of considerable length and bearing 
surface. 

If these wheels are four in number and 38 in. in| 
diameter, the aggregate length of their perimeters | 
will be more than 3 ft., and so extended a bearing 
surface will give an endurance that cannot be 
equalled by a nut of the common kind. The 
number of power or tangent wheels employed can 
of course be varied to suit the degree of strain or 
the severity of the work they have to perform. 
They are usually made of phosphor-bronze, carefully 
cut to fit the screw threads, and in so far as two 
years’ use can determine, show no signs of wear. 

In Figs. 28 and 29 is shown the mechanism for 


Fig. 28 
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connecting and controlling the tangent wheels, 
Fig. 28 being a front view of the apron c, and 
Fig. 29 an end view partially in section. 

Referring to Fig. 28, m, m, m, m are spur wheels 


<97*, 


keyed on the outer end of the spindles of the 
wheels 


e. The upper and lower wheels gear 





|connected bythe pinion s. This pinion, besides 
{connecting the train of gearing, answers for the 


udvancement of tools,” as it isaptly termed | hand traverse motion, as shown in Fig. 29, a hand- 


wheel o being attached in the usual manner. 
The method of feeding will be understood from 
Figs. 28 and 29. The friction plate 1 is made to 








partially cover the four spurwheels m, so that when | 
screwed down by the thumb nut i, it presses the | 


wheels m against the flat part of the apron c, causing 


| friction and retarding the movement as before | 


explained, giving a corresponding motion to the 
carriage. 


meets any positive obstruction. 


In most cases a common open nut is added for | 
use in cutting screws of coarse pitch, or in cases | 
where there would be danger of the wheels slipping. | 


As applied to an engine lathe this feed gearing has 
the following functions: (1) It acts as a rack and 


| pinion for the hand traverse motion ; (2) it acts} 
| instantly at any point, the feed starting as soon as | 
the nut is turned up, and with a degree of force | 
corresponding to that applied to the screw ; (3) it | 
answers as a friction feed, yielding in the case of | 
accidental obstruction the same as the more com- | 


plicated details employed in most American lathes ; 
(4) it answers as a support for the screw, providing 
what is in effect a roller bearing and holding the 


screw firmly in all directions ; (5) the wheel o! 


becomes an index to indicate the starting-point in 
cutting screws, so that a back motion is not 
required, dispensing with considerable expense in 
‘overhead gearing and causing a gain of time in 
screw cutting. These are considerable claims to 
'make in favour of so simple an invention, but they 
seem to be fully borne out in practice. Less 
perfected modifications of this principle of feeding 
machinetool slides and spindles have been previously 
applied, notably that of Sir Joseph Whitworth for 
feeding and traversing the spindles of drilling 
machines, illustrated in Fig. 30. In this case the 








tangent wheels cc meshed into a screw-threaded 
spindle a, so that when these wheels were retarded 
by friction they gave a corresponding thrust to the 
spindle a, and when released the spindle would 
rise rapidly by means of the weight e. A gripping 
'clutch, Fig. 31, was applied to two discs s keyed to 


Fig.3l 





the axes of the tangent wheels cc, Fig. 30, so that 
| the downward thrust could be regulated at will, the 
| dises slipping to the extent of the difference between 
| the pitch of the screw and the rate of feeding. The 








This motion is sufficiently strong for | 
feeding purposes, but will yield if the carriage | 


some respects from the original mechanism, but it 
| is thought not in any essential point. 

The analogy of this to the free motion previously 
described is wanting in several features, mainly in 
| respect to the rapid slipping motion, which was no 
| doubt the difficulty encountered in practical work- 

ing. The slipping motion on the friction discs s s 
might have been maintained between surfaces of 
polished metal and leather or wood, but those on 
| the spindle, when the wormwheels meshed into the 
screw thread, must have proved a perishable ar- 
}rangement. There would be only a line contact 
and the pressure too great to be resisted success- 
fully in that manner. 

In Figs. 32 and 33 is shown an application to 
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| 
| drilling machines of the feeding mechanism de- 
| scribed in connexion with Figs. 27 to 29, the 
|tangent wheels being carried on the moving parts 
|and actuated by a screw, the movement of which 
| gives the required rate of feed motion without con- 
| tinuous or excessive slipping. 
| The feeding screw a is placed parallel with the 
spindle b and connected by gearing with the hori- 
| zontal driving shaft c. As shown in the diagram, 
| bevel wheels are employed. This with a screw of 
| ordinary pitch will produce a feed motion too fast 
for drilling unless the tangent wheels e are allowed 
to slip with considerable speed. Tangent or worm 
|gearing at f is preferable, so arranged that the 
|fastest feed will suit for ordinary work. The 
| diagram is made to illustrate the method of opera- 
| tion and is hot intended for other use. The three 
| wheels e are not, as in the case of the lathe gearing, 
| connected together. The upper and lower wheels 
| revolve on a free axis or stud. The centre one e! 
| is provided with a spindle long enough to receive 
the handwheel. 

This wheel is employed to move the bracket h 
and spindle 6 up or down by hand, the same as 
with a rack and pinion, accomplishing what is 
called a quick return motion of the spindle, with 
the difference from other methods, that the range 
of movement is not limited, and may be 3 ft. or 
more if required. The bracket A is counterweighted 
so as to move easily, and remain at any point with- 
out fastening. The wheels e, Fig. 33, are re- 
tarded by the bar i, which presses on all three by 
means of the screw m, which is employed to start 
and stop the feed motion. By making the stem of 
the wheel e' hollow the screw m can pass through 
and receive a thumb-nut ouside the handwheel g. 
This is more convenient in most cases. The feed 
imparted by this gearing may be called one of 
pressure, and is for that reason preferable to a 
positive movement. Drilling in metal is an opera- 
tion that scarce admits of a positive and uniform 
feed. The conditions are constantly changing; even 
in drilling a single hole, the drills become dull 
sooner than other tools, and the rate of cutting 
should diminish as the depth of a hole increases, 
Drills are liable to be obstructed at any moment by 
the point breaking, and the feed, if positive, would 
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destroy the drill or break a machine if not arrested. 
So many objections apply to a positive feed 
motion for drills that a great many, perhaps most, 
mechanics contend that power feed is not expe- 
dient. 

We once shared this opinion, and we yet believe 
that no automatic feed at all is better than a posi- 
tive one for drilling, especially when expensive 
milled drills are employed. The objections that 
apply to positive feeding are all removed by the 
pressure method, which is the same in fact as 
hand feeding. 





It is a simple matter to arrange the feed motion | 
of drilling machines to operate in this way ; it re- | 


quires only a friction clutch that will slip when 
the required degree of pressure is exceeded, 
but a common cone clutch with metal faces is 
wholly unsuited for the slipping action required. 
Fig. 34 shows a form of clutch that ok give 
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good service, and will slip for any length of 
time, or under any required pressure, without 
abrasion or wear. The dise a is made of leather, 
and should be cut a little larger in diameter than its 
seat in the tangent wheel c, so it will drive in fast 
enough to be turned true in a lathe. The inner 
face of the disc e should be polished where it bears 
upon the leather. The collar s retains the wheel c, 
which runs loose on the shaft m, and imparts motion 
by means of the friction ring and the plate e, which 
moves on a feather as shown. The feeding move- 
ment is stopped and started by means of the screw 
nut n, the force upon the drill varying according to 
the pressure applied here. The driving power is 
applied by a worm. Set in the opposite position, 
with the shaft m vertical, this clutch is applicable 
to most drilling machines as now constructed. 

Looking over the whole field of contrivances 
applied, during ten or fifteen years past, to feed 
tool slides, spindles, and so on, it is much to be 
questioned if the result is commensurate with the 
cost. In the case of lathes, for example, there is | 
no doubt much convenience gained by feeding with 
a rack and pinion if we compare this with a common | 
screw feed, or screw feed as it was formerly 
arranged. The main difference in the two cases | 
has already been pointed out—starting instantly, 
stopping in case of obstruction, and convenience in 
changing from slide feeding to screw cutting or the 
reverse. Assuming these differences to exist, there | 
would be much in favour of applying the rack and | 
pinion feed, but as has been in some measure | 
pointed out, these differences need not exist. | 

It has been shown that a screw feed may start 
instantly and give away in case of obstruction. It 
has also been shown how a screw may perform the 
functions of a rack for hand traversing without 
danger to either the screw or the gearing that 
meshes into the screw, and in a chapter on engine 
lathes yet to come, it will be shown that the wheel 
changes for sliding and screw cutting may be 
arranged almost as conveniently as when a rack and 
pinion feed is employed. 

Had the same amount of effort been made in 
improving the ordinary screw feed that has been 
expended on complicated and perishable rack 
motions, the result would no doubt have been a gain 
over existing practice. 

Intermittent feed motions by pawls and ratchet 
wheels are commonly regarded as makeshift expe- 
dients, and are very seldom applied in cases where 
the tool action is constant. There is a seeming incom- 
patibility between intermittent feed and continuous 
cutting, as there is between continuous feed for 
intermittent cutting ; it is, however, more seeming 
than real in the case of turning. Objections to 
intermittent feed motion for turning increase as the 
diameter of the pieces diminishes, or as the number 
of revolutions increases, which is the same thing, 
yet there is the warrant of some very good practice 
for employing pawl and ratchet feed on the smaller 
class of lathes such as are intended for turning bolts 


j 


ithe height of it is. 
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and studs. Messrs. Craven Brothers, of Man- 
chester, for example, have constructed excellent 
lathes with the feed operating intermittently. The 
advantage gained by a feed motion of this kind is 
the simplicity of the mechanism for reversing the 
feed and changing its rate. A movable fulcrum 
and a hinged pawl are all that is required to accom- 
plish these purposes, whereas in other cases to per- 
form these functions a considerable number of 
complicated and perishable parts are required. 





——- 





HITTING OBJECTS AT SEA. 
(Concluded from page 363.) 





Srx other causes of’error in naval gun practice 
remain to be considered, in continuation of those 
already discussed in our last issue. These are : 
6. The tube not acting instantaneously. 7. The 
distance not being accurately, known. 
sight not being properly adjusted. 9. The roll of 
the ship. 10. The swing of the gun. 11. The 
man firing not taking proper aim. 
sider these points in the order of their numbers. 

6. In some of the guns with long vents, and par- 


be moving, this would have the effect of throwing 
the shot out. If rolling, it would go over or short 


up or down ; if yawing, it would go to the right or 
left, according as the ship yawed in either direc- 
tion. This error is corrected by firing a little 
before the sights come on, the amount to be so 
allowed varying of course with the motion and 
hang of the tube, and being entirely dependent on 
the skill of the tirer. 





great difficulty, and in these days when the pre- 
cision of the guns has so much improved, it becomes 
a matter of paramount importance. There are at 
present only three practical methods of ascertaining 
the distance : 

a. By observing witha sextant the angle between 
the enemy’s masthead and water-line from your 
own deck. 

b. By observing witha sextant the angle between | 
ithe enemy and the horizon from your own mast- | 
head. 

c. By judging the distance by eye. 

In order to use the first of these methods it is | 
necessary that in the first place the enemy should 
have a mast to observe, and in the second, that 
‘having a mast you should know accurately what 





As in the case of a torpedo | 
boat there is no mast, we must pass on to the 


| second. 


The manner of carrying out this observation is as 
llows : 


fo 


| The observer at the masthead is furnished with a | 


Table, calculated especially for the height of the | 
observer above the water-line, made out as shown | 
below. | 





Height of Masthead 110 ft. 


Angle between Horizon 


and Object. Distance. | 


sonore 





ciable interval between the firing of the tube and | 
the shot leaving the muzzle. Supposing the ship to } 


8. The} 


| 


We will con- | 


ticularly where using old tubes, there is an appre- | 


| 


of the object according as the ship was rolling | 
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dred yards, even at moderate ranges, so that this 
can hardly be taken as a solution of the question. 

Here then is a monster difficulty in the way of 
accurate shooting. 

8. The amount of error in this case must of 
course depend upon what error is made in the 
adjustment of the sights. The great cause of error 
is that, just at the moment of firing should a new 
distance be passed down, men do not think it worth 
while, or have not the patience, to alter their sights, 
and relay for elevation, They therefore fire with 
the distance that happens to be on their sights, and 
consequently get an error. Another cause of error 
is the complicated deflection scale, the working of 
which has already been explained, and which, as 


| we have seen, requires a certain amount of calcu- 


lation to adjust. 

9, With a ship rolling more or less heavily, of 
course the gun partakes of the motion of the ship, 
and so in firing, the projectile gets a tendency to 
be flipped up or down as it were, according as the 
gun is tired with the upward or the downward roll, 
This is remedied, as in the case of the tube hang- 
ing fire, by firing a little before the sights come on 
for elevation, the amount as before ranging with 
the nature of the roll. 

Another way that the roll comes in as an enemy 
to good firing, is that it is extremely disconcerting 
tothe man firing, for, as a rule, the ship and the 
object are perpetually yawing about, and the gun 


| has to be kept constantly on the move so as to keep 


| the training on. 


7. Asvertaining the distance has always been a} 


| they will make a noise. 
{that we have experienced with our soldiers in rifle 
| firing ; sometimes a careful aim is taken, but the 


It is no easy matter to get the 
sights on for elevation and direction at the same 
instant, and it requires very great practice and cool- 


/ness on the part of the captain of the gun to get it 
| fired accurately and quickly. 


10. This is a small error and would seldom come 
into play. It is the error due to firing the gun 
while training, the projectile being deflected slightly 
owing to the lateral swing of the carriage while 
firing. It would be most apparent in turret ships 


| Where the guns are fired as the turret swings round, 


but, as we said before, it is very small, the velocity 
of training being so low in comparison with the 


| muzzle velocity of the shot. 


11. This is really the greatest cause of error of 
any, and the one most dificult to remedy. It 


| requires the most careful training and attention to 
| prevent men in moments of excitement from firing 


anyhow. They seem to have an idea that some- 
how or other the shot may hit, and, at all events, 
It is the same difficulty 


sights are not adjusted, and so of course the bullet 
is thrown away ; at others, the sights may be all 
right, and the rifle is pointed in the direction of 
the enemy, but no specific aim is taken, the great 
idea being always to reload and fire again as quickly 
as possible. 

There is only one way of remedying the matter, 
and that is by practice, and not practice only, but 
practice under careful supervision, so that any show 
of carelessness is at once checked. This fact we 
see is fully appreciated by the authorities, and year 


___ | by year more pains are taken in training men up as 
| good shots, so that mayhap, if we only last long 


enough, we may liveto see this hugeerror eliminated. 
We have now summed up all the chances that 
operate against hitting an object at sea, that is, all 


yards. 
100 
200 
300 


400 
500 &e. 


deg. 
19 
10 


6 


' the local difficulties that tend to make hitting dif- 
‘ficult, even supposing that the gun would shoot 
‘quite true. The fact is, though, that this latter 
| Supposition is not correct, as there are many 
| causes that combine to render the shooting not 
| quite accurate, even were the gun well laid. How- 


| ever, this means another story leading into bal- 


4 


By this means he can readily ascertain the dis- 
tance, and indeed as the same observer is generally | listics, which we do not propose dealing with in the 
at the masthead, he soon gets into the way of present paper. We will imagine for the present 





knowing the distances without reference to the! that if the sights are accurately adjusted, and every 
Table. Many ships have now a telegraphic com- 
munication from the masthead to the different 
parts of the ship, so that the distance can be readily 
passed down. Even with this method, though, 
when we remember that a torpedo boat going at 
the rate of twenty knots covers fifty yards in less 
than five seconds, it will be recognised how hard 


it is to get the distance accurately. If the horizon | 





is obscured by smoke, fog, or darkness, then this} percussion fuses. 


method becomes useless. 
The third method in which the distance is judged 


difficult matter even for those who have constant | 


practice to judge anywhere within a couple of hun- 





necessary step taken to counteract the pro- 
bable errors we have endeavoured to point out, that 
the shot would hit the object aimed at, and will 
endeavour to picture the state of affairs in case of a 
torpedo attack. 

The torpedo attack being expected, preparations 
are made accordingly; the men are at the guns 
which are loaded with common shell, fitted with 
Suddenly the signalman reports 
three torpedo gunboats in sight, one coming down 
from ahead, and one on each quarter. Now take 


by eye, is undoubtedly the best, providing that any | the case of the ofticer in charge of the guns going 
one capable of so judging is available, but it isavery | to fire at the boat coming up on the quarter, and 


imagine the whirl of thoughts that must pass through 
his brain. 
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‘*Let me see! How fast would she be going? 
What angle is she making with the direction of the 
gun? How far off is she? J must allow so much | 
for wind! Oh! there’s our own ship moving ahead. 
I wonder how fast she is go'ng ?”’ He has not much 
time to think about it, as the enemy is fast ap- 
proaching, but he adds and subtracts as necessary, | 


PHOTOMETRIC EXPERIMENTS WITH TH 


E De MERSANNE Lamp. 





Illuminating Power in Carcels. 


Measurements taken from Vertical to Horizontal. Remarks. 





| Apparatus. 


























: : ‘ 0.2. 7 ’ 90. 

and tells the captains of the guns what distance, | 48D 60.2, 70. 80, 

and deflection to use. This done, the gun is rapidly | ;, Round lantern 62.76 | 83.77 73.70 7 74.59 74.50. ae ek re 120.07 pendsmensnementoweemade 

trained for the object and laid for elevation ; to do 2% With ground glass .. 57.40 55.08 59.40 62.57 59.79 65.93 60.56 111.73 111,73 111.73 | 111.73 | wi € standa ndle ; 

this, however, the enemy must be seen to begin | 3 No bottom, and silver $1.26 | peer or Sperm 
res — 5” | 4. Parabolic reflector .. 55.385 ; 3 rec 

with, and the sights must be seen too, so as to | 5. 48.57 beyond 55 deg. ; Sand ¢mini- 
; ; _— oaw ¢ in | 8 67.74 mum light, measured wit 

align them, neither of them very easy matters in| > «oo as above ae Get eas 8 0 t,o 

the darkness. Meanwhile, the torpedo boat is]: But with naked light» 172 maximum Intensity i light 

rapidly approaching, and the ship herself is moving. | compared wit a gas jet eq 
Need we go any further? We leave it to the | | i ‘ | | i iq 





reader to judge whether the chances are for or | 
against the torpedo boat being hit, depending as it | 
does upon : 

The distance being known. 

The speed of the enemy being known. e 1 
The direction in which she is moving being the same expenditure of motive power. 
known. | direct currents we have the following results : 

The speed of your own ship being known. 
The different deflections being rightly calculated 


The comparison of these results with those ob- comprises, as is so well known, the parallel carbons, 
tained from the lamps of MM. Sautter, Lemonnier, between the extremities of which the voltaic are is 
| and Co., supplied with direct current, shows how | produced. It is clear that each of the points 
; the luminous efficiency varies in the two cases, with | 


With | , ak 


| Table showing Light Obtained and Horse-Power Expended ; 
Direct Current. 


and correctly put on the scale. P : | Mean Intensity Power Absorbed. Carcels per 
The object being clearly distinguishable, | of Light, Carcels, ELF. H.P. 
The sight being raised for the proper distance. | 226 1.25 180 
The sights being seen clearly, and { 490 —<— 178 
: = 7 . 1015 5.25 196 
The gun being properly laid and fired. | 1241 8 155 
Probably artillerists will say, ‘‘ Why, of course | 2198 12 183 


we would never dream of firing at a gunboat with) — (jiving an average of 178 carcels per horse-power. 
common shell, with a percussion fuse: we would) With alternating currents the maximum intensity 
use case, or shrapnel with a line fuse, and so get | of a naked light was 111.73 with an expenditure of | 
a spread of bullets that will practically do away | 9 9 horse-power, which gives a duty of only 50 | 
with the necessity of all these corrections.” carcels per horse-power. It is not advisable to take 
To such we would point out, with all deference, | the foregoing as absolutely comparable. They 
that case is not likely to seriously damage a torpedo | would be only parallel if the two series of experi- | creates a shadow thrown in such a way that the 
gunboat so as to prevent her firing her torpedo at} ments had been made by the same observer, and curve representing the distribution of intensity is 
600 yards or less, and that, as we have already | ynder identical conditions. Such experiments have pot a circle buta roximately a lemniscate (Fig. 75), 
pointed out, the use of time fuses and shrapnel | heen carried out by M. Hypolite Fontaine, the 7 — 
is quite inadmissible on account of the difficulty of | results of which are annexed ; they are taken from 7 
fitting the fuse. | the Proceedings of the French Physical Society for 
<== - the year 1879. 
PHOTOMETRY.—No. IX. Table of Fontaine's Experiments ; Continuous Currents. 
WE have already described a great variety of re-|~ i 
gulating lamps working usually with alternating | Measured from 





Measured from | 
bove. | 















































currents, so that the consumption of the carbons is | — 
equalised, and the mechanism is rendered less com-| |. 7 gee 
licated. The De Mersanne lamp used atthe Paris) 232 > ess = Remarks. 
Vestern Station in 1878-79, and now lighting the! = g5| £3 “5. 24 | 
Place du Carrousel, and the Court of the Louvre, | 458 2% 2i3 a2 'of which the narrowed portion corresponds to 
may be considered as a type; the ingenious lamp| E&< | £6 gas =o | | the tangents common to the two carbons. The 
of M. de Solignac belongs also to the same class. | — ' —_——_____----— | maximum contraction of the curve has a radius .57 
In these no shadow is thrown below the lamp, and! 2 = | - | fel te generstors: 75) revo- | that of the maximum radius. What we have just 
there is a greater facility for arranging reflectors) 30 | 822 30 130 cane paler 2.7. . | said explains the advantage of using reflectors and 
above the lamp, and thus throwing the light wholly | = a = = =o a <—e | diffusing globes, the object of which is to distribute 
onthe ground. These lamps have been madethe sub-| 75 | jos1 | 75 21 | 524 ft. Consumption of | the maximum of light over the area where it is to be 
a - a on conducted by the engineers of | 90 ® | 9% 12 | carbons, 2.76in. per hour. | utilised with the greatest possible uniformity. ee 
the Western Railway of France. A summary of these | | fectors are generally large conical caps paint 
trials will be found of interest, though it must be | Fontaine's Experiments ; Alternating Currents. | white, that diffuse the rays equally in all directions. 
remembered that they were made in January, 1879, | ———$_—— |The forms shown in Figs. 76 and 77 are com- 
and since that time many improvements have been | Measured from Measured from | 
made, both in the lamp and in the generators of the | sd Above. | 
current. There were four De Mersanne lamps, | a es 
arranged in two circuits of two lamps each, of an | eee = aii o || Remarks, 
alternating current Lontin machine. The carbons} 227 =», 227 Bs | 
were contained in round lanterns similar to those) 38% 2% 282 es | 
of the street gas lamps of Paris. These lanterns | Ss $3 | BSS 88 | | 
were at first filled with ground glass, but this was | _*— -— ot oe | 
afterwards replaced by glass half clear and half | 2 225 ° 215 Horse-power absorbed, 
: withi s]s ; , ilvere i 5 23 5 207 2.73 | 
ground ia ithin the lantern was a silv ered parabolic) 3) | 25 © 30 | 195 monly employed, according to whether it is desired 
reflector. Under these conditions the expenditure | 45 207 45 180 lt he light bel: he 1 th 
of power was about 2} horse-power per lamp. The} 6 180 60 160 Bp concentrate the light below the lamp, or, on the 
ws | 75 127 75 140 | contrary, to distribute it around as much as pos- 
° Fig. 73 | } 0 90 0 sible. Thus it will be seen ina the first instance 
~wttennne a ~ | that the rays diffused will be limited to A’ A, B B', 


| 

















illuminating intensities obtained at different angles 
are indicated in the above Table, and the mean | 
results are also set out in the diagram Fig. 73, | 
which illustrates the second experiment. | 





In the diagram annexed, Fig. 74, which shows the | whilst in the second this angle will become C'C, 
foregoing Table graphically, the line A BC Dre-|DD'. Frequently instead of the foregoing, flat 
presents the curve of luminous intensities produced | wooden panels, or canvas screens painted white, are 
with the direct current, the curve ab ¢ dethat of | employed. Contractors for electric lighting re- 
intensities produced by alternating currents. The | commend, moreover, that the walls and ceiling of 
smaller circle has for its radius the mean intensity | the enclosure to be lighted should be painted white, 

Some persons recommend that the luminous point 


of the light produced by the alternating currents | 
about 160 carcels. The larger circle represents the | should be hidden, and the light produced by dif- 


| mean intensity of the light resulting from the direct | fusion from large reflectors placed above. It will 
j current or by 395 burners. 


r The ratio is approxi- | be remembered how M. Jaspar applied this prin- 
mately 2.60. | ciple at the Paris Electrical Exhibition, by en- 

The differences in illuminating power are not | closing his lamp in an opaque lantern open at the 
only produced in a vertical plane. According to | top and surmounted by a reflector. The Jabloch- 
the type of lamp considered, the intensity of the | koff Company has in certain cases employed an 
light emitted by the arc, the horizontal plane of | analogous arrangement. It consists in employing 
which contains the incandescent point, varies with | transparent glass globes, the lower half of which is 
the different angles. We need give only one ex-| covered with an opaque varnish, forming a re- 
ample borrowed from the Jablochkoff candle, which | flector ; in this way the eye is protected from the 
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direct action of the luminous point, and the rays | 


are’ reflected by a cone placed above the lamp 
(Fig. 78). aR ORS zy Dein ioe att wes 


= * en vs) 
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We have already described the system of lighting 
by successive reflections, worked out by M. Jaspar, 
and moditied by several electricians; nothing, there- 
fore, need be said further on this point. 

The luminous intensity of the carbons at the 
oecurrence of the voltaic are is too great to be 
looked at even for a very short time without much 
fatigue, and one of the first accusations brought 
against the electric light was its blinding charac- 
teristics. From the beginning, therefore, devices 
have been employed to diminish this effect by sur- 
rounding the luminous point with lanterns or glass 
globes which allow only a portion of the rays to 
pass, and regulate the distribution of the light. 
The use of spherical globes appears to have been 
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them in the committee rooms instead of crushing | 


the Bill on the motion for a second reading. 

It is the more to be regretted that the Com- 
mittee have only a multilated Bill submitted for 
their consideration, but we shall be surprised if the 
whole question is not discussed before this Com- 
mittee, for it seems impossible to prove the pre- 
amble of the Bill without showing how it is 
proposed to deal with the Mersey estuary, and 
listening to the evidence of all who are interested 
in the navigation of it. 

*arliament has conferred powers on them to raise 
money, and to expend it on certain detinite works, 
and Parliament ought not to depute to the Mersey 


Conservancy Commissioners the power to sanction | 


works which may prove injurious to such interests. 

In considering the state of the Mersey estuary 
and the bar at its entrance, we cannot do better 
than call the attention of our readers briefly to the 
former and present state of the Tees and the ports 
of Middlesbrough and Stockton. 

The course of the River Tees is between 70 and 
80 miles in length, and it drains an area of about 
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generally adopted, to the exclusion of lanterns; | 


or at all events of lanterns made up of spherical 
sections. There is no doubt that the distribution 


of light is better with the globes, and the decora- | 


tive effect preferable. It is needless to point out 
that these globes have surfaces either ground, opa- 


lesque, or crackled, each class having a varying capa- | 
city for absorbing light. Thus in assuming that the | 


luminous intensity of the Jablochkoff candle is 41 


carcels, as estimated by M. Joubert, this amount is | 


reduced to— 
23.5 carcels, when the candle is enclosed in an 
ordinary opal globe. 
27.5 carcels, when the candle is enclosed in a 
crackled globe. 
30.8 carcels, when the candle is enclosed in a 
baccarat globe. 
With ground glass globes the loss is more con- 
siderable. 








THE MANCHESTER SHIP CANAL. 
No. VIII. 
THE promoters of the Ship Canal Bill must feel 
particularly well satisfied with the reception their 
measure obtained at the hands of a full house. 





750 square miles. The tide flows to Yarn, seven 
miles above Stockton and twelve miles above 
Middlesbrough, the latter place being eight miles 
above the bar. The range of tide at the bar is 15 ft., 
the same as in Shields Harbour, as compared with 
31 ft. at Liverpool. Immediately below Middles- 
brough the river opens into an estuary three miles 
wide, but of this a large area was only covered by 
a shallow depth of water at high tide. This was 
originally a bay in the coast which had become 
choked with sand. 

The navigation has been a subject of local im- 


| portance for a century or more, Stockton being 


the port for a considerable agricultural district as 
well as for the coal of Durham and the lead from 
the mines in the neighbourhood. After various 
proposals had from time to time been discussed, an 
Act of Parliament was obtained in 1808 for making a 
channel through a neck of land on the Durham 


| side below Stockton, and various other improve- 


A debate was raised by Mr. Raikes on the motion | 


that ‘*the Bill be read a second time” accord- 
ing to notice duly given, but we believe that he 
felt before commencing his speech that the feeling 
of the House of Commons was against any further 
obstacle being presented to the reference of the 
Bill to a Select Committee in ordinary form. 
When the House of Commons reads a Bill a second 
time it is understood to have approved of the 
principle of the measure. 

The popularity of the scheme in high quarters is 
undoubted, and there is an evident desire to afford 
the promoters at least fair play. The new chair- 
man of the Committee on Ways and Means ex- 
pressed himself in words showing that he—and no 
doubt he recorded the opinions of many other 
honourable members—was fully impressed with the 
importance of the proposal to which their attention 
had been called, and it certainly must have been 
an agreeable surprise to the promoters to find that 
two such bitter opponents as the Mersey Dock and 
Harbour Board, and the London and North- 
Western Railway Company, weve de irous to meet 


ments in the navigable channel below. The Act 
was obtained by the Tees Navigation Company, 
and when the channel was finished in 1810 the 
depth of water at Stockton was increased from 
9 ft. to 11 ft. A second cut orchannel was made in 
1830, and about the same time a system of timber 
groins was started commencing immediately below 
Stockton to Cargo Fleet, a distance of 6} miles. 
The groins were formed of timber piles filled in 
with plank piles and taken above the level of high 
water, the groins varied in length from 40 ft. to 
1000 ft. The effect of this system was to reduce 
the river to a nearly uniform width, and to 
straighten the channel, but beyond the works, where 
the river was wider, the material held in sus- 
pension was deposited and shoals formed. To 
counteract this, additional groins were constructed, 
but the inevitable shoal followed the construction 
of each successive groin, and as the river became 
wider the greater was the difficulty and more ex- 
pensive the works for continuing the deep water. 
These operations were carried on from 1830 to 1852, 
by which time the fundsof the Tees Navigation 
Company were exhausted in the prolonged struggle 
to secure and maintain a deep channel which in- 
variably receded, the low water channel being with 
difficulty navigated by a little boat drawing 10 in. 
of water. In 1849 the channel was nearly iy only 
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three miles inside the bar. The channel between 


Stockton and Middlesbrough, of which we give a 


plan as it now exists, showing also the groins erected 
and the area of land reclaimed near the latter place, 
had been made more direct, and the depth more 
uniform, but the effect of the groins had been to 
collect the solid matter floating about in the water, 
and thus to advance the foreshore to the extremity 
of the groins, reducing the width of the channel, 
and thus excluding a large volume of tidal water ; 
following upon this came a reduction of scouring 
power and the deterioration of the channel below, 
for in the same place at which the channel ran 
nearly dry in 1849, there was 6 ft. of water in 1821. 

The Tees Navigation Company disappeared, and 


, in their place we have the Tees Conservanzy Com- 


missioners, who have done a great work for their 
Trust. They commenced by removing many of the 
transverse groins erected by their predecessors, 
and training the channel by means of longitudinal 
walls composed of slag carried up to quarter and 
half tide level. 

The slag is readily and economically obtained in 


vast quantities from the numerous iron works which 
have sought the banks of the Tees as being con- 
venient for the carrying on of their business, and 
thus has the river been in some measure repaid for 
the benefits it conferred upon the neighbouring dis- 
trict. Following a plan approved in 1851, and but 
slightly modified since, the Commissioners have 
trained the channel from Stockton to the bar, and 
the work has had a most beneficial effect. They 
have also dredged the channel. Commencing in 
1854 with one dredging machine they have latterly 
augmented their power very materially, and last 
year’s dredging amounted to 1,725,000 tons. Where 
necessary, rocks have been blasted and the channel 
straightened, with the result, that the depth of 
water at Stockton, which at the beginning of the 
century was 9ft., and had been increased to 11 ft. 
in 1810, was still further deepened to 14 ft. Gin. in 
1862, and is now 18ft. The improvement at 
Midddlesbrough is still more marked; there we 
find at high water of ordinary spring tides, 16ft. Gin. 
in 1862, and at the present time 25 ft. 6 in., so that 
vessels drawing 21 ft. to 22 ft. pass daily, and occa- 
sionally still deeper vessels are navigated. The 
result of the inherent wealth of the district and the 
energy and good judgment shown in developing the 
resources both by land and by water, has been to 
raise the population of Middlesbrough, which at 
the beginning of the century numbered 25, and 
had not reached 500 forty years ago, to 60,000 in- 
habitants. The recent operations in connexion 
with the new industry of salt-making, and its 
attendant chemical works, for which preparations 
are being made, have been from time to time re- 
ferred to by us as likely to still further increase 
the prosperity of this truly marvellous indus- 
trial district, and we learn that other manufac- 
turers, as well as Messrs. Bell Brothers, have 
made terms with the Ecclesiastical Commissioners 
for the acquisition of land under which salt is sup- 
posed to lie. 

Meanwhile the export trade is of great and 
rapidly increasing dimensions ; last year the exports 
of pig iron, steel, manufactured iron, machinery, 
&c., reached 1} million tons, and will no doubt 
continue to progress as the young district be- 
comes more fully developed. To meet this, addi- 
tional facilities are about to be afforded both by the 
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dock accommodation and by the increase of dredg- 
ing plant, to afford still greater depth of water on 
the part of the Conservancy Commissioners. 


as to the possibility of navigating the Mersey 


North-Eastern Railway Company in the matter of | water has been deepened in this direction also, 
| showing that there is in practice no difficulty in 
improving branch channels sch as would be needed 
to Ellesmere, North Runcorn, and other places on 
It is worthy of note by persons who are sceptical | the Mersey, as well as the main navigable course. 


In addition to training and deepening the channel 





and 1000 acres have been disposed of at prices ex- 

ceeding the cost of reclamation by 200 per cent. 
Another great work has been undertaken, the 

construction of breakwaters converging on the bar 


| from the north and south shores, as shown on our 


plan of the entrance. Originally the estuary, 3? miles 
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between training walls, that below the Middles- 
brough Docks the low-water channel is only 200 
yards wide, and at Stockton 200 ft. The width 
Increases as we proceed in the other direction, and 
about two miles inside the bar is 400 yards wide ; 
this point is immediately above a branch channel to 
Seaton Snook, and it is satisfactory to find that the 











_-—— 
— 


the Commissioners have reclaimed land to a large 
extent, principally between high water at spring 
and high water at neap tides; nine miles of recla- 
mation embankment have been completed, and four 
miles is now in hand. It is proposed to reclaim 
some 2500 acres ; half of this work has been accom- 
plished. The land is found to be very valuable, 


broad at high water, or about the width of the 
Mersey at its widest, narrowed to 1} miles between 
the Bran Sand, in front of Tod Point, and Dry 
Sand on the northern shore. From the Bran the 


South Gare breakwater, formed of slag, faced on 
the sea side with concrete blocks, has been carried 
out in a northerly direction to the bar, and a 
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similar work a mile in length is being constructed 
in an easterly direction across the North Gare, 
towards the end of the southern breakwater ; the 
distance between them is to be 700 yards. By 
this means the entrance, which formerly varied 
from east of north through nine points of the 
compass, will be fixed, and already on the com- 
pletion of the southern breakwater only, we find 
the depth at low water, which could not be reckoned 
on as more than 6 ft., and might be less, has been 
increased to 15 ft., and there is every reason to 
expect a further deepening on completion of the 
North Gare breakwater. 

Another matter of no mean importance is that 
the whole of the improvements have been carried 
on without incurring any debt of serious import- 
ance. In 1855 the revenue was 4000]. and the 
debt 103,000/. ; last year the revenue was 55,0001. 
and the debt 45,000/. In 1855 the registered ton- 
nage of vessels in and out was 290,000 tons ; in 
1882, 1,500,000 tons. And this progress has been 
made during the time that the port of Hartlepool, 
a little to the north, has been increased, and its 
trade fostered at the hands of the North-Eastern 
Railway Company, who own the docks and domi- 
nate the port. 








MR. PETER BROTHERHOOD'S WORKS. 

Ir is but rarely that an engineer who has estab- 
lished a reputation in a particular branch of manu- 
facturing engineering has a chance of turning his 
experience tv account in the erection of entirely 
new works, specially designed with a view to his 
particular requirements. Such cases when they 
do occur, however, usually lead to results worth 
noting, and we have now to deal with an instance 
of the kind. Last year Mr. Peter Brotherhood, the 
inventor of the well-known Brotherhood three- 
cylinder engine, removed from his former premises 
in Clerkenwell to new works which he had erected 
for himself in Belvedere-road, on the south bank 
of the Thames opposite Whitehall. We this week 
give on pages 392 and 393 complete plans of these 
works, which form an admirable specimen of a 
modern engineer's workshop of moderate size. 
They are the more interesting from having been 
arranged for the accommodation of a business which 
had already attained large dimensions elsewhere, 
and of which the requirements were exactly known. 

he guiding principle of the design has been the 
production of a factory in which all the local cir- 
cumstances should aid in the rapid production of 
the best class of work, and in which every part 
should be thoroughly adapted to the processes to 
be carried on in it, and be open to constant and 
easy supervision. Unlike premises that have grown 
up by degrees, there are no corners in which idle- 
ness or untidiness can find a hiding-place, or 
where the manufacture suffers from want of 
light or room. The whole of the machinery is 
new and by first-class makers, and ample space 
is left round every tool for the circulation of 
men and material. 

Referring to the illustrations, Fig. 1, page 392, is 
a ground plan showing at one end the entrance from 
Belvedere-road, and at the other the River Thames ; 
Fig. 2 is a plan of the first floor ; Fig. 3 is a view 
over the drying ovens ; Fig. 4, page 393, is a longi- 
tudinal section through the entrance, and Mr. 
Brotherhood’s room over it ; Fig. 5 isa front ele- 
vation of the offices seen from Belvedere-road ; 
Fig. 6 is a similar view to Fig. 4, looking the oppo- 
site way; Fig. 7 is a vertical section passing 
through the manager's room, and parallel to Figs. 
4and6; Fig. 8is a longitudinal section through 
the offices; Fig. 9 a cross-section through the 
housekeeper’s premises ; Fig. 10 a cross-section of 
the main shop looking towards the river ; Fig. 11 a 
similar view looking towards the offices ; Fig. 12 a 
longitudinal section of the works ; Fig. 13 (page 392) 
a cross-section of the foundry, and Fig. 14 an eleva- 
tion of river face. 

Commencing with the building in which are 
the offices, it will be seen that it may be roughly 
divided into two portions, of which the upper 
story of one is assigned to the housekeeper; the 
uses of the various rooms are clearly indicated 
on Figs. 1 and 2, but it is worth while to call attention 
to the skilful manner in which they are arranged, 
s0 as to bring the various members of the staff into 
proximity with each other and the principal. Mr. 


3rotherhood’s room is over the gateway, and has a 
window (Figs. 6 and 8) that commands the whole 
of the engineer's shop, both on the galleries and the 





ground floor ; on the left side it has two doors, one 
opening into the manager’s room, and the other on 
to the landing of the staircase, from which access 
can be had to the drawing office or to the gallery 
running round’the shop. The whole of the oftices, 
as well as the staircase, which is fitted in teak, 
are got up in a style of richness and solidity that is 
seldom to be met with in manufacturing, or indeed 
in any business premises. 

Turning now to the shops, it will be noticed that 
they are covered by an iron roof of 80 ft. span in four 
bays, constructed after the manner of the roof of a 
Lancashire weaving shed—that is, with the side 
facing the north much more nearly perpendicular 
than the other, and entirely of glass. By this 
arrangement the building is flooded with diffused 
light, and there are no shadows. The central por- 
tion of the ground floor is used as an erecting shop, 
and is commanded by a travelling crane. The 
heavy tools, which are principally the work of the 
Tangye Machine Tool Company, are arranged 
under the galleries, while the light tools and the 
fitters are placed in one gallery and the pattern 
makers in the other. A somewhat similar dis- 
position prevails in the foundry. The iron cast- 
ings are made on the ground floor, while the 
brassfounders and coppersmiths are placed above. 
Mr. Brotherhood makes all the castings he uses 
except some of the heavier and rougher ones, 
and many of them are marvels of ingenious mould- 
ing; in his engines the three cylinders with 
the inlet and exhaust passages are all in one, 
but these are comparatively simple matters com- 
pared with the pumps of the air compressors, which 
are cast in one with all the necessary pipes and 
passages for a triple compression. Beyond the 
foundry is the wharf, with a crane for the landing 
of goods from the river, and their delivery upon 
a tramway that traverses the building from end to 
end. The boiler-house contains a high-pressure 
locomotive boiler, and is further used as a testing 
room for the trial of the engines before they are sent 
out. Mr. Brotherhooa’s engines are in extensive 
use for electric lighting, the motor and the dynamo 
being coupled together and mounted upon one bed- 
plate, consequently the testing room contains a set 
of incandescence lamps which form a part of the 
experimental plant. The whole place is lighted by 
electricity to the complete exclusion of gas, by 
means of a Siemens alternate current generator 
and are lamps. The latter are in clear glass 
globes surmounted by white umbrella-shaped re- 
flectors, and a satisfactory illumination is produced 
all over the place, at an expense which is little beyond 
the price of the carbon pencils and the value of the 
fuel consumed, as the plant is contided to the charge 
of a labourer, and has hitherto cost nothing what- 
ever for maintenance. 

Mr. Brotherhood is well known as the manufac- 
turer of the three-cylinder engine, but it will come 
as a surprise to many to learn that he is by far the 
largest maker of air compressors for torpedoes of the 
Whitehead type. Yet the connexion between 
the two industries is very intimate. Mr. White- 
head’s early torpedoes were propelled by a pair of 
compound diagonal oscillating engines, but these 
were soon displaced by a special three-cylinder 
engine designed and made by Mr. Brotherhood, 
and since its introduction this type has been adhered 
to, successive improvements being made as time pro- 
gressed, until now an engine to develop 23 horse- 
power only weighs 35 lb., and stands within the 
body of a 12 in. torpedo, A very high power, per 
unit of weight is also necessary in the air com- 
pression machinery intended to be carried in 
torpedo boats, for the available space is small, and 
economy in weight most important. In order to 
accomplish the required result, it is absolutely 
necessary that the design, the workmanship, and 
the material should be of the best possible quality. 
Of these three essentials a good design is perhaps 
the easiest to secure, since it depends only on the 
skill and experience of one person, while good 
workmanship, and even good material, can only be 
attained by aid of a system which requires a long 
time, and the co-operation and education of many 
minds to bring to perfection. The leading idea 
which has directed the arrangement of Mr. Brother- 
hood’s new works has been the production of a set 
of conditions in which the system of manufacture 
might be carried to its highest development. Light, 
space, and cleanliness are but accessories to good 
workmanship, yet without them it is impossible to 
obtain uniformity in excellence, and when ma- 
chinery has to be used at the high speeds and under 





the trying conditions to which Mr. Brotherhood’s 
is usually subjected, it is necessary that every part 
of it should be good alike. The engineer is de- 
pendent for his raw material upon others, and needs 
to exercise great care in its selection, and when he 
has obtained reliable brands of metal, skilful treat- 
ment and judicious mixing are necessary to prevent 
them from suffering deterioration in his hands. In 
the works we are considering steel has almost 
entirely replaced wrought iron, and where it is 
subject to wear it is hardened until the final pro- 
cesses of its manufacture have to be accomplished 
by a copper lap; the gun-metal is made entirely 
from new materials, scrap being quite excluded, 
while the phosphor-bronze, which is the sole mate- 
rial employed for bearings, is cast on the premises. 
Numerous examples of the use of three cylinder 
engines are to be found in the works. The two 
line shafts that run down the pillars at either side 
of the shop, are each driven by an independent 
engine, which rotates at four times the speed of the 
shaft, and is geared to it by toothed wheels. The 
generator which feeds the electric lamps has also 
its own engine, coupled to it direct, while the fan 
of the cupola is similarly provided. The fan and 
the engine are in this case mounted on a common 
bedplate, but in exhaust fans for use of shipbeard, 
a class of machines for which Mr. Brotherhood has 
a large demand, the engine is bolted to the side of 
the fan case. In an early number we shall illustrate 
several of these engines, as well as various types of 
the air compressors. The building is warmed by 
hot-water pipes arranged on Perkins’s system, and 
situated some 9 ft. or 10 ft. above the floor. As the 
heating surface is most ample, while the amount of 
water, which is contained in small wrought-iron 
pipes, is not great, the temperature is under com- 
plete control, and can be maintained uniform in 
spite of the external fluctuations ; thus the deposi- 
tion of moisture upon the work is prevented. 
Altogether the establishment is a model one. 


ELECTRIC LIGHTING NOTES. 
Tue Edison Company have obtained the contract for 
the lighting of the s.s. Oregon, now building for the 
Guion Line. 


The Swan Company have heard by telegraph that 
their installation upon H.M.S. Himalaya worked with- 
out any hitch during her outward voyage. 

Since the 23rd instant the current at the Edison 
Central Station, Holborn Viaduct, has been on the 
mains throughout the twenty-four hours, and will 
continue to be so in future. 





On Wednesday evening the Duke of Teck distri- 
buted the awards of the jury to the successful com- 
petitors in the Crystal Palace Electrical Exhibition of 
last year. These consisted of ten diplomas of honour, 
given to exhibitors not competing from trade motives, 
and 29 gold, 29 silver, and 35 bronze medals to com- 
mercial firms. The winners of the diplomas of honour 
were the Postmaster-General, the Secretary for War, 
the Anglo-American Telegraph Company, the Eastern 
Telegraph Company, the Telegraph Construction and 
Maintenance Company, the Submarine Telegraph 
Company, the South-Eastern Railway, the London, 
Brighton and South Coast Railway for the general 
excellence of their exhibits, and Mr. C. F. Varley for 
his induction machine and condensers, and Mr. R. H. 
Froude for a dynamometer. 





The Electric Light Companies have made another 
attempt to obtain more benevolent treatment from the 
Board of Trade, but with no greater success than has 
attended their previous efforts in the same matter. 
On Saturday last a deputation consisting of Mr. KE. P. 
Bouverie, Mr. Arnold White, and Mr. Waterhouse, on 
behalf of the Edison Company, and Mr. Swan and Mr. 
Morris, Jun., representing the Incandescent Company, 
with Mr. Moultonand others, waited upon Mr, Chamber- 
lain, and complained to him that while the assumption 
of the Electric Lighting Act was that the Board of 
Trade were to foster the new industry, yet the action 
of the Board was to place obstacles in the way of the 
companies. The rule that three-fourths of the whole 
cost of the work set forth in Schedule A should be set 
apart by the company for the undertaking, and that one- 
half of the cost should be actually deposited as security, 
was also stated to be an obstruction to the progress of 
the companies and a hindrance to their raising capital. 
Mr. Chamberlain, in reply, said that he regretted 
the tone of the remarks of Mr. Bouverie, who had been 
the principal speaker. He seemed to speak with a 
high sense of conscious virtue, and to criticise matters 
which were really beside the actual circumstances of 
the case. He (Mr. Chamberlain) quite concurred in 
the view that it was the duty of the department to aid 
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in the progress of the electric light, and he claimed 
that it had done so by facilitating agreement between 
the companies and the municipalities, so as to avoid 
legal and Parliamentary expenses. But, at the same 
time, the Board were intrusted by Parliament with 
the protection of the interests of the public, and it was 
not the interest of the public, or of the bond fide com- 
panies, that bogus companies should be established for 
the purpose of obtaining a quasi monopoly, a con- 
tingency of which there was at one time a great 
probability, for there had been applications which, if 
granted, would have placed the control of the future 
development of the system in the hands of people who 
had no knowledge, no ability, and no means, and who 
were simply speculators with the people’s money. The 
only way that the Board could distinguish between 
the bogus and the bond fide companies was by insisting 
upon some deposit of money. The Board had made a 
rule that one-half of the amount required to make the 
street works in the first schedule should be deposited, 
but he doubted whether that would amount to one- 
sixth of the total sum that would be invested in these 
undertakings. The deputation had complained that 
the Act stipulated that no transfer of an undertaking 
should take place without the consent of the Board of 
Trade, but if no good and sufficient reason were urged 
against the transfer the Board would not withhold their 
consent. It had been urged that the penalty of revo- 
cation was an extreme power, but he knew of none 
other so likely to insure compliance. In conclusion, 
he might say that the order in its present form had 
been accepted by several companies already established, 
and that he should always be open to consider any 
circumstances that might arise which would justify the 
alteration of any general scheme. After such an 
utterance from Mr. Chamberlain the electric light 
companies can no longer be in any doubt as to the 
course of conduct that they must pursue. (enuine 
enterprise, adequately supported by money and 
properly directed, has nothing to fear from the Board 
of Trade beyond the enforcement of the general pro- 
visions of the Act, while every scheme that bears 
traces of the promotor, the stock jobber, and the ‘‘man 
in the city,” will be rigorously repressed. The 
President of the Board of Trade is evidently deter- 
mined that electricity shall no longer be a means for 
transferring money from one pocket to another without 
a corresponding value in return. 


STEAM BOILER CONSTRUCTION AND 
MANAGEMENT. 

Art the annual meeting of the Manchester Steam Users’ 
Association, held on Tuesday, the 24th inst., Mr. John 
Ramsbottom, M.I.C.E., late locomotive superintendent 
London and North-Western Railway, took the chair, in 
the unavoidable absence of the President, Mr. Huyh 
Mason, M.P., and moved the adoption of the report, 
which was seconded by Mr. Samuel Rigby, Warrington. 

The Chairman said that the Association had now more 
members, more boilers enrolled, a larger revenue, a larger 
reserve fund, and had made during the past year a greater 
number of boiler examinations, than at any time since its 
foundation in the year 1854. It strictly maintained its 
fundamental principle of making an annual ‘‘ entire” ex- 
amination of every boiler, that is to say an examination 





of the boilers inside and outside when at rest and pre- | 


pared for the purpose. Without such examination no 
boiler was guaranteed, and no member who would not 


afford an opportunity for this was permitted to participate | 


in the privilege of the pecuniary guarantee. By strictly 
adhering to that principle, the Association was able once 
more to report that no explosion had arisen from any 
boiler under its charge during the past year, while it 
might be added that no life had been lost by any 
guaranteed boiler since the institution of the guarantee 
system in the year 1865, although during that period there 
had occurred, outside its ranks, as many as 791 explosions, 
killing 1057 persons. 

To the Association belonged the distinction of being the 
first public body to establish on a practical working basis 
the system of independent periodical inspection, and also 
of being the first to procure a legislative enactment for 
preventing steam boiler explosions on land. The Boer 
Explosions Act, 1882, whiist it was in no way unduly 
hard upon the steam user, was calculated to insure a more 
satisfactory inquiry as to the causes of steam boiler 
explosions, and thus to save life. No careful steam user 
could possibly object to the Act. It did not in any way 
curtail his liberty, but left him absolutely free as to the 
choice of means, only holding him responsible for results. 
3oiler owners were more indebted to the Manchester 
Steam Users’ Association for its attention to steam 
boiler legislation than they were aware. It had protected 
them from measures they would not by any means have 
relished. Captain Aylmer, M.P. for Maidstone, had 
admitted that the reason he ‘ blocked” the Boiler Ex- 
plosion Bill was because it was not drastic enough. He 
wanted something more severe, and proposed as an amend- 
ment that nobody should be allowed to take charge of a 
boiler unless he had passed a Board of Trade examina- 
tion. 

Mr. Broadhurst, M.P. for Stoke, had brought in a 
Bill to this effect during the present session. Its clauses 
were stringent, the penalties for a breach of observance 
heavy, and the limitations it imposed severe. But it 
nowhere explained the nature of the examination to 
which intending boiler minders were to be subjected, and 
might include qualifications altogether foreign to the 
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duties of a fireman. .The Association quite approved 
the idea that every man before being entrusted with the 
charge of a boiler should be strictly examined, but 





Trade official. 

A portion of the funds tf the Association had been 
devoted to experiments upon a boiler of the Lancashire 
type, which was the one in most general use for mill pur- 
poses. A number of bursting tests under hydraulic pres- 
sure had been made and were of great service in advis- 
ing the members on questions of boiler construction, and 
these experiments had shown that the strength of the iron 
at the seams of rivets between. the holes might be taken as 
nearly as may be at 20 tons per square inch, with fairly 
good iron; and the Association took a fourth of this, 
viz., 5 tons per square inch as the regular working load. 
Furnace tubes 2 ft. 9in. in diameter, strengthened with 
flanged seams 3 ft. apart, made of 2th in. plate, withstood 
a test of 310 lb. without injury. The flat ends 4 in thick, 
7 ft. in diameter, supported by gussets, and without any 
longitudinal tie bolts, also stood a test of 310 Ib., ac- 
quiring but a slight permanent set. The cast-iron 
manhole mouthpiece and fitting branches gave way, 
but the wrought-iron manhole mouthpiece stood the 
test without injury. Further, the experiments had 
brought out the interesting fact, not previously called 
attention to, that the seams of rivets stood a higher strain 
before rending, when pulled asunder in the boiler by 
hydraulic pressure, than when pulled asunder in a testing 
machine, the double-rivetted seam attaining a higher 
breaking strain by 20 per cent., and the single-rivetted 
seam by 40 per cent. It was thought that this increase 
of strength was due to the stiffening action of the belts 
formed by the double thickness of plate at the circum- 
ferential seams, which prevented buckling. This would 
point to the conclusion that narrow plates made a stronger 
boiler than wide ones. A further series of experiments 
was now being tried upon the Lancashire boiler to ascer- 
tain the effect of injecting cold water upon overheated, if 
not actually red-hot, furnace crowns. The furnace crowns 
had been bared and brisk fires allowed to burn, until the 
slates were sufficiently hot to freely melt a lead plate and 
| other lead strips laid on the top of the furnaces. The 
plate and strips were loosely attached so that there was a 
| film of superheated steam between them and the iron, 
| and as they were rapidly melted the furnace crowns must 
| have been much hotter than the melting point of lead, if 
not actually red-hot. Yet when water was suddenly 
thrown upon the furnaces, so far from there being an 
enormous quantity of steam suddenly generated, and the 
boiler rent in pieces according to the generally received 
opinion, there was no explosion, no rent, no collapse, and 
no movement of the boiler, while the pressure gauges were 
searcely affected. 

The question was forcing itself upon steam users as to 
the material of which boilers should be constructed, 
whether of iron or steel. The term “steel” suggested to 
the popular mind the idea of something hard and _ brittle, 
as for instance, a file, chisel, or other cutting tool. But 
there was steel and steel, one of the character just 
mentioned, and the otherso mild as to bring it within the 
range fof boiler construction, but possessing also other 
qualities which iron as a rule did not, notably homo- 
geneousness. That quality was now leading toits use for 
furnaces, as it was not liable, like iron, to laminate. 
Lengthened experience seemed to show that steel, if 
| carefully made, would gradually take the place of iron in 
| the construction of boilers, especially if regard were had 
| to the fact that ductility was of more importance than high 
tensile strength. 

The question of smoke prevention, and the relative 
| merits of mechanical and hand-firing had been carefully 
considered by the Association, and the conclusions arrived 
at were that as regarded economy, the two modes of 
| firing gave practically the same results. As many as fifty- 
| five mechanical stokers had been removed from boilers 
under inspection. To prevent smoke by hand-firing, 
nothing out of the common was wanted, butonly a reason- 
ably fair draught, a reasonably fair boiler, regular firing, 
and the admission of a little air above the firebars to secure 
the combustion of the gases. The air might be admitted 
either at the firedoor or at the firebridge. It was a good 
plan to admit the air at the firebridge in a constant 
stream through a number of openings having an aggre- 
gate area of about two square inches per square foot of fire- 
grate, and at the firedoor intermittently thre ugh openings 
having as nearly as may be an equal area. 

The subject of incrustration was very important to the 
members. It was a good plan to introduce 3lb. of soda 
ash per day to the boiler along with the feed water, but 
|the soda should be good, and blowing out maintained. 
| The Porter-Clarke process was being adopted by many of 
| the members, and, it was hoped, would be found to 
render good service. 

Mr. Alderman Thomas Schofield, Manchester, who 
moved the next resolution, and Mr. Charles J. Pooley, 
Manchester, who seconded it, strongly objected to Mr. 
Broadhurst’s Bill, maintaining that it would be most 
harassing to the steam user; while, after all, it did not 
cut at the root of the evil. The investigations conducted 
by the Association for the last quarter of a century, showed 
that the great majority of explosions were not dne to the 
fault of the fireman, but to the fault of the boiler itself. 

3oilers were often worked on till worn out, and no thicker 
than an old sixpence. This was the fault of the boiler 
owner, and not of the boiler attendant, and the remedy 
was an examination of the boilers, and not of the stokers. 
Mr. Schofield read a telegram from Mr. Hugh Mason, 
M.P., stating that the Bill was mischievous, and ought to 
be strongly — 

Mr. Alfred Holt, steamship owner, Liverpool, proposed 
the re-election of the President and other members of the 
Executive Committee, and in doing so stated he objected 














thought his employer, who should be held responsible to | 
the public, should be his examiner and not a Board of | 





to the Board of Trade interference in any form or shape. 
| Mr. Smithson, Facit, near Rochdale, seconded the resolu- 
tion. Mr. Louis John Crossley, Halifax, proposed, and 
Mr. Wallace R. Goulty, Manchester, seconded a vote of 
thanks to the chairman. 


TRACTION ENGINES FOR TOWN USE. 
To THE Epitor or ENGINEERING. 

Str,—I venture to trouble you with this letter, to 
address an inquiry to your readers, the answer to which, 
if satisfactory, may lead to the development of a branch 
of engineering manufacture in a new direction. 

In Birmingham the refuse is collected by vans, the 
excretal portion in galvanised iron pails, the dry house- 
hold rubbish in a bin at the back part of each van. These 
vans are drawn by horses, but we think that the work 
ought to be done much cheaper and better by traction 
engines, if we can find the right sort. The vans make 
their rounds between 9.30 p.m. and 10a.m. It would be 
intolerable to have night made hideous by such noises 
as are usually uttered by these engines. Silence is an 
absolute essential, both as to the exhaust, the wheels, 
and the working parts. 

At present our vans each hold 18 pans, and nearly a 
ton of rubbish. They weigh when loaded about 3 tons, 
but to work economically, the engine should draw a 
much larger van weighing, when loaded, 10 to 12 tons: 
Some of our streets are very hilly, with rises of about 
1 in 20, the engine would have to go along some rather 
narrow streets. 

_ If any of your readers can tell me of an engine which 
is simple in construction, easy in driving, silent in motion, 
and economical in working, and can let us see it in opera- 
tion, it may lead to business. 
I am, Sir, yours respectfully, 
R. F. Martineat, 
Chairman Interception Sub-Committee. 
Montague Street Wharf, Birmingham, April 23, 1883. 


CORRUGATED FLUES. 
To THE Epiror or ENGINEERING. 
Str,—In your issue of April 6th, page 317, some 
| formule for corrugated furnaces are given in a report by 
| Mr. W. Parker, one showing that the ultimate crushing 
strength of furnace can be expressed by 
60,000 , 
ad 
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and it is submitted for approval that the working pressure 
should be found from formula 
1000 (T—-2) 
D 
_ It states that “if this rule be adopted for new furnaces 
jsin., jgin., ;Zin., and ;{;in. in thickness, they will 
| possess margins of safety of 5, 5.17, 5.45, and 5.62 
respectively, while the same furnaces, when their thickness 
is reduced by corrosion jin., will in each case possess a 
margin of safety of 3.9.” 
_Is this correct? for in formula (1) if T be expressed in 
sixteenths of an inch it becomes 
60,000 T 
16d ~ 





’ ‘ « & 


Now 
_ultimate crushing strength 


factor of safety p 
working pressure 








60,000 T 
l6d 60 T 
~ 1000 (T—2) 75 T-2 
d 
_1 T 
4 T-2 
4.8 
5.0 
= 3 5.25 
T=» » Px $= 73 =5.62 


And in each case when thickness is reduced Lin. by 
corrosion the factor of safety wou'd be 7°=3.75 and not 
3.9. 
: Yours truly, 
April 19, 1883. INQUIRER, 


GAS ENGINES. 
To THE EpiTor oF ENGINEERING. 

Str,—It may be of more than passing interest to some 
of your readers to know that Mr. Otto has been obliged 
again to take action against several firms for infringing 
his patent. It is well that the public should know, that 
after the action of Otto rv. Linford (in which Linford was 
defeated and ordered to pay costs and cease to manu- 
facture), purchasers and users of the Linford engine 
were obliged to pay royalty to Mr. Otto. The Otto 
patent has now been upheld in three countries. 

Yours truly, 
CrossteY Brotuers, Limited. 
Rost. Witson, London Manager. 
London, April 19, 1883. 








THE Parxes Musetm or Hycrens.—This museum will 
be officially opened on Saturday, May 26th, in the new 
premises 744, Margaret-street, W. It will be accessible 
daily between the hours of ten and seven, the admission 
being free after 5 p.m. Further, on Mondays and 
Saturdays entrance will be free from 2 to9 p.m. Sanitary 
appliances of every kind will be exhibited and in many 
cases shown in action, and the use of the museum can be 
obtained by Professors of Hygiene for the purposes of 
demonstration lectures, 
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Fig. 14. Secuon e.f. 
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RESISTANCE ON RAILWAY CURVES. 

At the meeting of the Institution of Civil Engineers, | 
held on the 24th inst, Mr. Brunlees, President, in the 
chair, the paper read was “ Resistance on Railway Curves 
as an Element of Danger” by Mr. John Mackenzie, 
Assoc. M. Inst. C.E. 

It was stated by the author that when a six-wheeled 
engine with parallel axles was running round a curve, 
the tendency which the outer leading wheel flange had to 
mount the rail was evidently caused by its adhesion to the 
side or rounded corner of the rail, and that this adhesion 
was the result of a side pressure which, at low speeds, was 
principally caused by the resistance the treads of the 
wheels offered to the sliding motion that took place in 
going roundacurve. He contended that this side pres- 
sure increased with increased adhesion of the treads of 
the wheels to the rails, and that the adhesion of the 
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flange itself to the rail also increased with the increased = 
ratio of adhesion, so that the tendency of the flange to EAUCIEL ES oe 
rise increased in something like the duplicate ratio of the _— ee 
fraction representing the co-efficient of adhesion. As the 4 49 soe - 
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point of contact between the flange and the rail was in 
advance of the centre of the axle, the motion of the flange 
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at that point was downwards, imparting a downward if 
pressure to the rail, and an upward pressure to the wheel, if 
so that when the flange adhered to the rail the wheel jo c t G 


rose. Thus the pressure which would cause the flange to 
mount the rail was not that which, with the wheel at 
rest, would force it over the rail in opposition to friction 
as well as to gravitation; but the very much smaller 
pressure which, when the wheel was at rest and the tread 
raised slightly above the rail, would cause friction suffi- 
cient to prevent its falling into its place again. It 
had been found by actual experiment that the adhesion 
between wheels and wet rails with sand sometimes rose 
above 40 per cent. of the weight ; and it might be found, 
by calculation, that with this proportion of adhesion, the 
side pressure on the flange of the outer leading wheel of 
many six-wheeled engines of not unusual proportions 
might, under certain circumstances, be so great as tuo 
cause the flange to adhere and mount the rail; and that, 
as regarded running off the rails, six-wheeled engines 
generally had a very narrow margin of safety. 
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DENVER Mininc anD_ InpvustrIaL Exarpition. —A 
National Mining and Industrial Exhibition is to be held 
in Denver, Colorado, U.S.A., from July 17 to September 
30 of this year. In order to facilitate the sending of goods 
by foreign exhibitors the United States Government will 
allow all articles consigned to the Exhibition to enter the 
country duty free, and to remain nominally under bond 
until either sold, withdrawn for consumption, or re- | 
exported. | 

















Erratum: GARRETI'S Patent Sream Cvrtivator.—In 
our issue dated January 12 of this year, we stated, by 
mistake, that the steam cultivator, which we then illus- 
trated, was intended for use in connexion with the | 
raising of beetroot, and was the second of the kind that 
had been built. It now appears that only one of these 
machines has been constructed, and that our illustrations 
represented an improved design which Mr. Garrett is | 
desirous of having carried out in England. The first 
po of the kind was manufactured at works esta- | 
blished by the patentee at Buckau, near Magdeburg, 
Prussia, and as a trial machine was arranged with chain | 
gearing for convenience in regard to the speeds. It | 
worked two seasons in the Magdeburg district, cultiva- | 
ting land, in the latter part of the time, toa depth of | 
14 in. at the rate of two-thirds of an acre an hour. 
For this work 18s. per acre was willingly paid. The 
chain gearing however, being only adapted for an experi- 
mental machine, the patentee has arranged the apparatus 
with toothed gearing, as shown in our illustration, 
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BELLAMY’S MULTITUBULAR BOILER. | 

THE year before last we illustrated (vide page 64 of | 
our thirty-second volume) in connexion with our | 
account of the Royal Agricultural Society’s Show at | 
Derby, a form of multitubular boiler, patented by | 
Mr. John Bellamy, of Byng-street, Millwall, and ex- 
hibited by him on that occasion. At the time when 
our illustration just referred to appeared, this type of | 
boiler had only been recently introduced, and it had | 
been made in small sizes only. Since then, however, 
Mr. Bellamy has constructed much larger boilers on | 
his system, and has obtained very successful results | 
with them. As an example of these larger boilers we 
now give on page 396 illustrations of one made for 
Demerara, and rated by Mr. Bellamy at 40 horse- 
power. 

This boiler is 12 ft. 7} in. long by 7 ft. 6 in. in 
diameter, and it is constructed for a working pressure 
of 80 lb. per square inch. It is fitted with one of 
Fox’s corrugated furnaces, 3 ft. 10 in. in diameter 
inside, and from this 37 tubes, 45 in. in diameter, 
extend to the near end of the boiler. From the back 
chamber thus formed the products of combustion 
return through 32 tubes, 5 in. in diameter, to the 
front end of the boiler, where iron smokeboxes are 
provided, which communicate with the chamber in 
which the boiler is set. From this chamber the gases 
finally pass off to the chimney through the flue shown 
in the section, Fig. 1. 

The boiler illustrated has 22 square feet of firegrate 
area and 738 square feet of heating surface, from 
which it will be seen that a powerful boiler is obtained 
within very limited dimensions. The boiler is carried 
upon two cast-iron standards, filled in with brickwork, 
and from the manner in which it is set the shell can 
be readily examined externally. The arrangement 
of the furnace fittings is worth notice. As is 
very commonly done in corrugated furnaces, a shield 
plate is provided below the grate to give a smooth 
surface, from which the ashes can be readily raked, 
and this plate has been turned to account to carry 
the furnace fittings. Thus the firebar bearers, the 
casting for carrying the bridge, and the dead plate are 
all fixed to it, and thus all necessity of attaching these 
parts to the furnace itself—a frequent cause of leakage 
—is avoided. 

In boilers of a larger size than that illustrated, 
Mr. Bellamy prefers to use two furnaces, the general 
construction being otherwise like that we have just 
described, 





PUNCHING AND SHEARING MACHINE. 
We illustrate on page 401 a heavy punching and 
shearing machine manufactured by Messrs. Francis 
Berry and Sons, of Sowerby Bridge. It is driven by a 
steam engine mounted upon the main casting, and is 
capable of punching 14 in. holes through 1} in. plates 
at one end, and of shearing 14 in. plates at the other 
nd, the gaps being 30 in. deep. The middle shear 
vill cut 6 in. by 6 in. by 1 in. angle iron, or 12 in. by 
in. flat bars. Provision is made for lifting and turn- 
ong the work bya jibcrane at each end of the ma- 
thine. These cranes are each capable of carrying 30 ewt., 
and are provided with screw traversing gear, worked 
by endless chains. The total weight of the machine, 
which is a powerful and useful tool, is 26 tons. 





ELECTRIC LIGHTING AT OXFORD. 

THE whole of the large buildings belonging to the 
Union Society at Oxford, consisting of libraries, debat- 
ing hall, writing-rooms, offices, &c., accommodating 
over one thousand members, are lighted with electric 
lights, fitted by the Pilsen, Joel, and General Electric 
Light Company, Limited, of London, and apparently 
with great success. 

During the last year’s Electric Light Exhibition at 
the Crystal Palace, a committee from the Union Society 
specially visited the Exhibition with a view to adopt- 
ing the electric light in the Union Society’s buildings, 
and they were commissioned to report upon the best 
system for the purpose. The result of their visit was 
the selection of the Pilsen are lamp for the large halls, 
as being the steadiest and most free from noise, and the 
Swan incandescence lamps for the small rooms, &c. The 
following description will give some idea of the extent 
of this successful installation: The debating hall, 
which is 70 ft. by 40 ft., was previously lit with 
two sunlights, each consisting of forty-nine gas jets of 
8-candle power each, giving a total light of 784 candles, 
at an elevation of 30ft. These have been replaced by 
two Pilsen lamps at the same elevation, each of 2000- 
candle power. Fifty per cent. of this light is lost owing 
to the opal globes used to soften its intensity, so that 
the useful light given out is a total of 2000 candles, or 
almost three times that given by the discarded gas. 
The lamps are lowered for trimming and cleaning by a 
special arrangement of cords passing over drums fitted 
above the ceiling, and which are so arranged that the 
cable is pulled up simultaneously with the lamps, thus 
avoiding the disfiguring festoons usually employed. 





n the library, which is a handsome hall 50 ft. high by 


30 ft. broad by 70 ft. long, are hung two Pilsen lamps 
to replace a large gaselier of fifty-four jets and ten 
single lights under the gallery. ‘The lamps are 
suspended about 25 ft. from the floor, and their weight 
is counterbalanced by cast-iron counterweights, which 
are suspended by cords passing over drums fixed above 
the ceiling, and over which the cable is made to pass 
automatically. Under the gallery are distributed nine 
incandescence lamps (each of 20-candle power) to relieve 
the shadows cast by the gallery (these, however, are 
really not required). The Pilsen lamps are identical 
with those in the debating hall, so that the total light 
given out is 2180-candle power, as compared with 
sixty-four gas jets of 10-candle power, or 640 candles. 

Since the electric light has been started in this room 
there is already a marked difference in the condition of 
the books, especially those near the roof, owing to the 
total absence in the electric light of those injurious 
elements which render gas so objectionable. 

The library walls have been decorated by old 
students of the University with paintings illustrating 
the Arthurian Legends, and these are now seen to 
much greater advantage than previously. 

The next room in rotation is the writing-room, which 
used to be lighted by four gaseliers having a total 
number of fifty gas jets, but by placing the electric 
lamps in more advantageous positions, they light up 
the writing-tables more etticiently with fourteen incan- 
descence lamps of 20-candle power each. The smoking- 
room, which is immediately above the writing room, is 
furnished with one Pilsen lamp and seven incandescence 
lamps to replace one gaselier of fifty-four jets of 8-candle 
power, and ten single lights, so that the light is about 
doubled. In the other rooms, entrance halls, stair- 
cases, &c., incandescence lamps are entirely used, and 
in most instances simply replace the gas jets. 

The incandescence lamps are joined up in multiple 
series of two, so that in case of one lamp short- 
circuiting, the other in the same series serves as a 
safety plug, and in practice this is found to be more to 
be depended upon than the ordinary lead fuses which 
are usually employed. Fusible plugs are, however, 
titted on all the main branches. 

The incandescence lamps are worked by a thick wire 
quantity machine, and the Pilsen lamps by a No. 6 
Pilsen dynamo machine. The generating power con- 
sists of a 12 horse nominal Crossley gas engine 
specially balanced. The power is transmitted through 
a 3 in. countershaft, on which is keyed a 5 ft. flywheel 
weighing 6cwt. Both dynamos have also balance 
wheels fixed to them, so that by these precautions an 
absolutely steady current is obtained, notwithstanding 
the unequal motion incidental to gas engines. 

The engine-room is a neat brick building 24 ft. long, 
12 ft. wide, and 10ft. to eaves, and is in the grounds 
very near the main building and close to the adjoining 
street, so that it became of importance that the noise 
of the engine should not disturb the inhabitants. 
To accomplish this three exhaust boxes and one large 
quieting chamber, supplied by Crossley Brothers, are 
used, and the result has been quite satisfactory. 

The illustration on page 400 shows the general 
arrangements of the engine-house and leads. It also 
shows a Pilsen lamp in the garden suspended from an 
iron pole, which has a fine etfect on the trees and grass ; 
formerly there was no light at all in the garden. 

A summary of the installation shows for the electric 
light, six Pilsen are lamps of 1000-candle power, 
actually equal to 6000 candles ; 109 incandescence lamps 
of 20-candle power, equal to 2180 candles, ora total of 
8180 candle power; against, 353 gas jets formerly 
used, giving, say, ten candles each, or a total of 3530- 
candle power. 

Careful readings have been taken every night of the 
gas consumed by the engine, and estimating as nearly 
as possible the number of hours the light will be used 
during the year and taking gas at 2s. 10d. per 1000 ft., 
which is the price in Oxford, it was found that the 
annual cost for gas will be about 70/. 

To this must be added about 120/. for carbons and 
attendants’ wages and other expenses ; thus we get a 
total of 190/. per annum. The gas bill paid by the 
Society has been 250/. per annum, so that this leaves a 
margin for depreciation of the electric plant. Assum- 
ing that the cost of the electric light with depreciation 
and interest is the same as the cost of gas, the difference 
in favour of the electric light is very remarkable, giving 
nearly three times the light with all the advantages of 
pure air and decreased expense in redecorating, whilst 
the many valuable books in the Society’s libraries are 
preserved, and for fine art studies the colours can be 
seen as well by night as by day. This installation is 
in every way noteworthy, as indicating what can be 
practically done with electric light, and will do much 
to completely solve the question as to its relative 
costs. The work has been carried out by the Pilsen 
Company, under the supervision of Mr. D. C. Sinith, 
one of the company’s assistant engineers. 





Tue TEHUANTEPEC RarLway.-—Three more miles of line 
have been completed at the Gulf end of this railway, 
making a total of 28 miles now constructed. 


| 
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| year beginning June 1, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 14th, 

REPRESENTATIVES Of the Amalgamated Association 
of Ironworkers will meet representatives of the Iron 
Manufacturers Association at Pittsburgh, next week, 
to consider the question of wages for the incoming 
The manufacturers of iron 
held their annual meeting a week ago, at which the 
condition of trade was reported from all the iron-pro- 
ducing States, and declared satisfactory, though protits 
were shown to have declined to a lower rate than has 
prevailed since 1878. The manufacturers have re- 
solved themselves into an iron association which was 
formed last year at Pittsburgh during the strike, for 
the purpose of unifying ironmasters’ interests as 
against the strikers. At that meeting the opinion was 
expressed that a reduction in wages from 10 to 20 per 
cent. was imperative, because of declining prices and 
tariff reductions. The question of a two to three 
months’ restriction was also considered as a probable 
course of action in case the ironworkers should refuse 
to accede to the reductions to be proposed. A great 
deal of interest is felt throughout the west as to the 
probable course. Both sides desire an avoidance of un- 
pleasant relations. The workmen suffered serious 
defeat last year, the first in fifteen years, and they are in 
no mood for needlessly entering upon another contest 
with manufacturers who were wise enough last year to 
organise themselves, and who are more resolute this 








| year than ever. Iron is weak in all markets. Supply is 


large, manufacturers are competing actively for orders, 
still lower prices are-probable. The employers desire 
a reduction from 5.50 dols. for puddling to 5 dols., 
because of the decline of iron from 24 to 2.00 per pound. 
This is areasonable request, but it will not be acceded 
to with such willingness as circumstances demand. 
The nail manufacturers met last week in Pittsburgh, 
and it was found that demand is universally active, 
but prices very weak, because of the surplus or pro- 
ducing capacity to market requirements. The 3.40 dols. 
card rate was reaflirmed, but nails are selling on a 
basis of 3.00 dols both east and west. 

The ore situation, notwithstanding reports to the 
contrary, still remains unsettled. The ore companies 
who lead the others decline to reduce prices to 8 dols., 
and corisumers are withholding contracts until satis- 
factory terms can be made. Quotations for pig iron 
in eastern markets run from 23.50 dols. to 25 dols. for 
No. 1 foundry, with grey forge running from 20 dols. to 
22 dols. Bessemer pig has sold in large and small 
blocks at 22 dols. to 22.5 dols. Common merchant 
bar is selling at 1.75 to 2.00, and refined from 2.00 
to 2}. In consequence of the weakness of the American 
market, buyers are purchasing from hand to mouth and 
waiting for something to turn up. 


FOREIGN TECHNICAL LITERATURE. 
THE Railway Gazette (New York, April 6) reports 
184 railway accidents during the month of February ; 
61 persons were killed and 186 injured. This is an 
increase of 96 accidents, 38 killed and 117 injured, 
over the corresponding period of last year. 





The Bulletin des Adjudications (Paris, April 12), 
commenting on the revival of the scheme for the con- 
struction of a canal between Tchernavoda and Kus- 
tendje, points out that its adoption would render 
Roumania independent of the decision of the Danubian 
Conference, by giving her a special communication 
with the sea, 





The Chicago Journal of Commerce (March 28) gives 
some information regarding coal mining in Utah, on 
the authority of Dr. William Bredemeyer, geologist. 
At Coalville, six miles south of Echo, on the Union 
Pacific Railway, are a number of seams of coal, from 
1 ft. to 7 ft. in thickness. This coal is used in large 
quantities on the railway, but is of a non-coking 
character, and consequently of little use for smelt- 
ing purposes. In and near the San Pete Valley, 
from 80 to 90 miles to the south-west, a number of 
seains have been found, from 6 in, to 64 ft. in thickness, 
yielding excellent bituminous coal. In the same 
valley are beds of shale, containing jet, ozokerite, and 
almost enough oily matter to burn alone, while in the 
vicinity are springs bringing to the surface consider- 
able quantities of petroleum. 





The Army and Navy Journal (New York, March 31) 
states that the battery of the new 3000-ton cruisers 
will consist of two 8-in. and two 6-in. breechi- 
loading rifles, contained in a central superstructure. 
The main deck fore and aft will be unobstructed, so as 
to allow clear sweep for the guns. One 8-in. will be 
mounted en barbette, partially protected, situated on 
the port side forward, with a range of 230 deg. A 
6-in. gun will be mounted on the starboard angle of the 
superstructure, to fire either through a forward or a 
broadside port, in each of which it has a range of 
90 deg. The same arrangement is to be followed out 
aft, except that the 8-in. gun is on the starboard side, 
and the 6-in. gun in the port angle of the superstruc- 
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ture. Thesix remaining guns will be mounted on the 
broadside. This plan will admit of an advantageous 
mounting of the heaviest revolving cannon in the un- 
occupied angles of the superstructure, and of four 
other revolving cannon in commanding positions. It 
has been suggested by the Advisory Board, and is said 
to have met with the approval of the Bureau of Ord- 
nance. The Bureau of Gedeenen Steam Engineering, 
and Construction and Repair, have approved in general 
terms of the designs of the Naval Advisory Board for 
the 3000-ton cruisers, They will have to be brig- 
rigged. 

The Railway Review (Chicago, March 24) quotes 
from the Medical and Surgical Journal some very 
unfavourable comments upon a Bill lately introduced 
into the United States Legislature, to put a stop to 
the use of any test for the form and colour sense 
of railway employés, except by the railway signals 
themselves. 
peatediy and clearly shown that not even the most 
skilled experts can detect colour-blindness or decide 
upon a man’s eyesight by any use of the railway 
signals. 


the most practical test used by the Government will | 


settle whether a man is safe or not. There is strong 
reason to believe that the seemingly plausible argu- 
ment of allowing experts or others to test only by 
railway signals, arises from the desire to break down 
the law which practically prevents the colour-blind or 
purblind from holding positions in which their defects 
endanger lives and property. 

The issue of March 31 contains particulars of a 
satisfactory trial trip made by the Wootten coal-dirt- 
burning locomotive, on the Philadelphia and Reading 
Railway. The cost of the fuel for a run of 120 miles was 
1.05 dols,, only about one-seventh of the usual expense. 
At one point a speed of 65 miles an hour was attained. 
If this system were adopted on all the locomotives of 
the line, it is estimated that 360,000 dols. a year would 
be saved. 


LAUNCHES AND TRIAL TRIPS. 

Tue s.s. Malek, constructed and engined by Messrs. 
Wigham Richardson, and Co., of Newcastle, attained a 
speed of 114 knots during her trial trip on Thursday, 
April 6. Her length is 250 ft., breadth 34 ft. 6in., and 
dead weight capacity 2500 tons. The engines have 31 in. 
and 62 in. cylinders,with a stroke of 42 in.,and are supplied 
with steam of 90]b. pressure from two steel boilers. The 
vessel is intended by her owners, the Persian Gulf Steam- 
ship Company, for the conveyance of pilgrims. 








On April 7th there was launched from the yard of 
the Royal Shipbuilding and Engineering Company 
of Flushing, the s.s. Batavia. The dimensions of the 
vessel are, length, 310 ft.; breadth, 37 ft.; depth, 
moulded, 27 ft. She is to run from Holland to Java for 
the Rotterdam Lloyd’s. Her engines will have cylinders 
of 38 in. and 70in. in diameter and will develop 1300 
indicated horse-power. 


On Monday, April 9, the Fern Holme, a new vessel 
built by Messrs. J. L. Thompson and Sons, of Sunder- 
land, for Messrs. Hine Brothers, of Maryport, attained 
a mean speed of 11? knots upon the measured mile, with 
an indicated engine power of 1550 horses. The steamer 
is 320 ft. in length and of 3500 tons deadweight capacity. 





On Thursday, April 19, the Earl’s Shipbuilding and 
Engineering Company, Limited, launched the s.s Bolamo 
for the Empreza National West African Company. Her 
length is 180 ft., breadth, 26 ft.; and depth of hold, 
13 ft. Gin. Steam will be supplied to the engines, which 
are of 90 nominal horse-power, from two single ended 
steel boilers. —- 

On the same day a steamer, built to the order of Messrs. 
Fenwick, Groves, and Co., of Swansea, was launched 
at Sunderland. Her dimensions are: Length, 230 ft. ; 
beam, 33 ft.; depth of hold, 15 ft. 6in. Her carrying 
capacity is estimated at 1500 tons. She was named the 
Woodlands, -- 

The screw steamer Cleddy, built by Messrs. J. L. 
Thompson and Sons, of Sunderland, and engined by Mr. 
John Dickinson, of the Palmer’s Hill Engine Works, 
made her trial trip on Thursday, April 19. During the 
day an average speed of 12 knots was obtained with 1162 
indicated engine power. The vessel is 3000 tons burthen, 
and is intended by her owners, Messrs. J. Marychurch 
and Co., Cardiff, for the Indian and American Trades, 


A fine iron sailing ship, of 2100 tons register, was 
launched on April 21 by Messrs. Oswald, Mordaunt, and 
Co., of Southampton. She was named the Albyn, and 
has been built to the order of Mr. J. Houston, of Liver- 
pool. Her length is 284ft., breadth 40ft. 3in., and depth 
of hold 24ft. She has four masts, being square rigged 
on three of them, and is intended to class 100A at Lloyd’s 
and 100A in the Liverpool Registry. 





A new screw vessel, the Gulf of Mexico, built for the 
Greenock Steamship Company, was launched from the 
yard of Messrs. Rayton, Dixon and Co., at Middlesbro, 
on Tuesday, the 24th. She is constructed on the spar 
deck rule, with cellular bottom throughout, and will be 
fitted with engines of 300 horse-power by Messrs. Blair 
and Co., of Stockton. Her dimensions are length over 
all 340 ft. ; breadth 42 ft. 3in. ; depth, moulded, 28 ft. 4in. ; 
and carrying capacity 4500 tons. 


This paper states that it has been re- | 


On the other hand, a very few minutes with | at the close wanting 47s. 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig Iron Market.—The pig iron warrant market 
was steady last Friday forenoon, with transactions re- 
ported at from 47s. to 47s. 1d. cash, also at 47s. 24d. one 
month, the close being buyers at 47s. cash and 47s. 24d. 
one month, and sellers near. Business was done in the 
afternoon at 47s. O4d. to 47s. 3d. cash, also at from 
47s, 3d. up to 47s. 5d. one month, and at the close of the 
market there were sellers at 47s. 3d. and 47s. 5d. cash and 
one month respectively, and buyers near. There was 
thus an improvement of 24d. per ton on the day, which 
was equal to an advance of 6d. on Tuesday’s lowest quota- 
tion. Friday’s market was very active, and the quotations 
at one time were 3}d. per ton over tht highest of the pre- 
ceding day, but 14d. of that gain was lost at the close. 
On the week, however, the advance was about 5d. per 
ton. Business was done on forenoon Change at from 
47s. 3d. up to 47s. 44d. cash, antl then back to 47s. 24d., 
and at from 47s. 5d. up to 47s. 64d. and back to 47s. 5d. 
| one month, the close being buyers at 47s. 24d. cash and 
47s. 5d. one month, and sellers near. A fair amount of 
| business was done in the course of the afternoon at from 
| 47s. 3d. up to 47s. 64d. cash, also at 47s. 7d. up to 
47s. 9d. and back to 47s. 84d. one month, with sellers 
5d. cash and 47s. 8d. one 
Monday’s market was rather 
flat, as the advances made in the quotations for 
warrants on Thursday and Friday had the effect 
of making buyers rather shy. Prices had to come 
down 13d. per ton during the course of the forenoon 
before any sales could be made. Subsequently, however, 
prices improved, but they still showed at the close a 
decline of 1d. per ton from those current on Friday after- 
noon. Business was done in the course of the forenoon at 
from 47s. 34d. to 47s. 44d. cash, also at 47s. 6d. and 
47s. 64d. one month; and at the close buyers were offer- 
ing 47s. 4d. cash and 4s. 6d. one month, while sellers were 
wanting $d. per ton higher. In the afternoon there were 
transactions at 47s. 44d. and 47s. 4d. cash, also at 47s. 64d. 
one month, the close being buyers at 47s. 4d. cash and 
47s. 6d. one month, with sellers near. Yesterday's 
market was characterised by a certain degree of flatness. 
The transactions reported during the forenoon were done 
at from 47s. 4d. down to 47s. 2d. cash, also at 47s. 6d. 
down to 47s. 44d. one month; and at the close of the 
market there were sellers wanting 47s. 2d. cash and 
47s. 44d. one month, with buyers near. Business was 
done in the afternoon at 47s. 1}d. and 47s. 1d. cash, and 
at 47s. 34d. one month, the close being sellers at 47s. 1d. 
cash and 47s, 34d. one month, with buyers near. Some 
transactions were reported this forenoon at 47s. and 
47s. 1d. cash, also at 47s. 24d. up to 47s. 3$d. one 
month, with buyers at the close offering 47s. O4d. 
cash and 47s. 25d. one month, and sellers near. In 
the afternoon market business was done at, 47s. 4d. 
47s. 1d. cash, also at 47s. 34d. one month, and after- 
wards there were sellers wanting 47s. ld. oash, and 
47s. 3id. one month, with buyers offering 1d. less per 
ton. On the whole, the turn over of warrants during the 
past week has been on a fair scale, but the rise in prices 
last Friday seems to have been due chiefly, if not wholly, 
to the jobbing operations of some members of the trade ; 
and, again, it is possible that it may also have been partly 
due to certain rumours that were circulated from the 
Stock Exchange regarding a change in the future conduct 
of one of the local iron concerns; rumours, however, 
which do not seem to have been based on anything 
definite as tothe immediate future. Still, the rise in 
prices was somewhat noteworthy as indicating the quick- 
ness with which an advance would probably take place 
in the event of any solid buying setting in. Such reports 
as have been lately cabled from the United States show 
that the markets there are fiat, with American pig-iron 
being reduced in price, together with some pressure to 
sell. It may be said that, so far as the Glasgow market 
is concerned, America is practically buying nothing. 
There is some buying, however, being done for the con- 
tinent, and deliveries are now being made which 
will keep the shipments somewhat active for a week 
or two at least. There are now 113 blast fur 
naces in actual operation, one having been blown in 
at Shotts Iron Works and one at Calder Iron Works. 
At this time last year the number blowing was 108. The 
hematite pig iron trade does not show any signs of im- 
provement. Prices at the Cumberland ports are the 
same as last quoted. Last week’s shipments of pig iron 
amounted to 14,945 tons, as compared with 14,431 tons in 
the preceding week, and 14,170 tons in the corresponding 
week of last year. They included 2150 tons for the 
United States, 2096 tons for Canada, 235 tons for India, 
520 tons for Australia, &c., 400 tons for France, 2668 tons 
for Germany, 1070 tons for Holland, 490 tons for Spain 
and Portugal, and lesser quantities for other countries. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 581,586 tons, 
as against 583,162 tons yesterday week, the decrease over 
the week being 1576 tons. 

Engineering and Allied Trades.—There is a great deal 
of activity prevailing in the marine, locomotive and 
general engineering establishments of the Glasgow and 
Clyde districts, and the manufacture of sugar-making 
machinery and gas plant for shipment abroad is now in 
progress on a large scale. 

Patent Law Reform.—A public meeting of inventors, 
yatentees, manufacturers, and others interested in Patent 
lon Reform, was held in Glasgow yesterday afternoon, 
for the purpose of considering the Bills now before 





month, and buyers near, 


Parliament. Sir William Thomson, LL.D., F.R.S., pre- 
sident. The secretary (Mr. Wallace Fairweather) read 


the provisions of the Invention Bill now before Par- 
liament. Sir William said the Bill touched in many 








points the procedure in connexion with inventions in a 








very ineffective way. But it was really only in minor 
points in the procedure that this Bill made any very sub- 
stantial or desirable reform, except in the matter of 
reducing the preliminary fees. A very substantial re- 
duction of fees paid during the first four years of a patent 
would be a great boon to the poor inventors. The Bill 
was a step towards what the Glasgow Association have 
long advocated, that is towards the reduction of fees for 
the first four years, from 21/. to 47. They all accepted 
this with great satisfaction, and looked forward to a 
reduction in the same proportion of the fees payable 
in the later stages. He thought that the best means 
of clearing the ground from worthless patents would 
be a small annual fee. After several resolutions had 
been unanimously approved of by the meeting in favour 
of Mr. Anderson’s Inventions Bill, the secretary read 
the petition proposed to be presented to Parliament. 
This suggested three or more paid commissioners in lieu 
of a Comptroller-General to manage the business of the 
Patent Office; that the term of patents be seventeen 
years at the least, and that a substantial reduction of the 
amounts payable for continuation of patents and exten- 
sion of the time for the payment of the stamp duties to 
the fifth and tenth years respectively. The petition con- 
tained several other suggestions, and was unanimously 
approved of by the meeting. 


Institution of Engineers and Shipbuilders in Scotland-— 
The twenty-sixth annual meeting of this Institution took 
place last night—Mr. James Reid, President, in the chair. 
Mr. J. M. Gale, treasurer, submitted the annual state- 
ment of accounts, and remarked that the capital of the 
Institution was gradually and steadily increasing. Upon 
the whole they were wealthier at this balance by 134/. 
than they were a year ago, which was a very satisfactory 
state of matters. The accounts were passed on the 
motion of the President, who then stated that the council 
had agreed to recommend that all the three medals in the 
gift of the Institution be awarded on account of papers 
read during the session 1881-82. Subsequently the In- 
stitution medal was awarded to Mr. Joseph Moore, C.E., 
for his paper “‘On Hydraulic Machinery for Deep Min- 
ing ;”’ the marine engineering medal was voted to Mr. 
James Hamilton, Jun., for his paper ‘‘Onthe Comparative 
Commercial Efficiency of some Steamships ;’ and the 
railway engineering medal was awarded to Mr. C. P. 
Hogg, C.E., on account of his paper ‘On St. Enoch 
Railway Station.” Mr. Robert Duncan, Port-Glasgow, 
was elected to a vacant vice-presidentship, and vacancies 
in the council were filled by the election of Professor 
James Thomson, and Messrs. D.C. Hamilton, C. P. Hogg, 
Peter Stewart, and Alexander Steven. Discussion on 
the two papers read at the previous meeting were then 
taken, and a paper “‘ On the Use of Malleable Iron Water 
Pipes of Large Diameter in California,” by Mr. Joseph 
Moore, C.E., was afterwards read, when the Institution 
adjourned for the summer recess. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—There was rather a smaller 
attendance on ‘Change at Middlesbrough on Tuesday. 
The flatter reports from Glasgow and the quiet state of 
the manufactured iron trade resulted in weakening prices, 
and No. 3 Cleveland was quoted 40s. per ton f.o.b. Tees. 
Shipments, however, are better, and it is confidently 
believed that this month the total exports of iron and steel 
from Middlesbrough will be something like 90,000 tons. 
Stocks, too, are being very considerably reduced. 

Tronstone Mining.—At some of the ironstone mines in 
Cleveland the masters are not only obliged to resort to 
working short time, owing to their getting more ironstone 
than they require in a given period, but they are paying 
off hands. Some time ago the miners were contemplating 
systematic restriction, but it would appear that the 
employers are compelled to anticipate their action by 
limiting the production, which it is felt is too large. 


The Manufactured Iron Trade.—Although the mills and 
forges throughout the north of England are busy, people 
in the trade complain and talk of low prices and keen 
competition. Both masters and men are adhering to the 
restriction dodge in the hope of raising prices, but there 
does not appear to be any immediate prospects of quota- 
tions improving. 


Proposed Reduction of 7ages.—Messrs. Bolckow, 
Vaughan, and Co., of Middlesbrough, have given notice 
to some of their men that their wages will be reduced. 
The men manifest a strong desire to resist a reduction, 
and it is feared that there may be a stoppage of work. 


The Iron and Steel Institute.—A large number of Cleve- 
land men intend to assist at the Iron and Steel Institute 
meeting in London early in May. All the employers in 
this district are looking forward with pleasure to the 
autumn meeting of the Institute, which is to be held at 
Middlesbrough. It is expected that the meeting here 
will be one of the best ever held. 


The Chemical Trade.—On Saturday the members of the 
Cleveland Institution of Engineers visited Messrs. Bell 
Brothers’ salt works at Clarence, Middlesbrough. After 
viewing the salt-making operations, the company saw 
that a commencement had been made with the erection of 
the new chemical works for the production of soda. 
Messrs. Boleckow, Vaughan, and Co. continue to progress 
with their bore-hole, and Messrs. Saddler and Co. are 
arranging to erect works for the making of soda. 





New Russian Srups.—The Russian Government has 
decided upon building nine new vessels during the current 
year. The cost is estimated at about 1,195,000/. 
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DEATHS. 

At Whithom Villa, Pollokshields, Giasgow, on the 22nd inst., in 
his 71st year, Robert Harvey, Sen., engineer. 

At Tempest-road, Beeston 
Robert McIntyre, for twenty-five years manager of the Boyne 
Engine Works, Leeds. ; ae 

NOTICES OF MEETINGS. 

Tue INstITUTION oF CiviL ENGINEERS.—Ordinary meeting, Tues- 
day, May Ist,at 8p.m. Paper to bediscussed: ‘* Resistance on 
Railway Curves asan Element of Danger,” by Mr. John Mackenzie, 
Assoc. M. Inst. C.E. Special meeting, Thursday, May 8rd, at 8 p.m., 
Concluding lecture on the ‘‘ Applications of Electricity.” ‘‘ Elec- 
trical Units of Measurement,” by Sir William Thomson, F.R.S., 
M. Inst. C.E. 





Tue SuRveyor’s InstTITUTE.—The next meeting will be held at | 


12, Great George-street, Westminster, on Monday, April 30th, 


when/ja statement will be read by the Secretary on “ The Origin, | 


Arrangement, and Results of the System of Professional Examina- 
tions,” and a discussion will follow. 
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MENT PATENT BILL. 


WHEN moving the second reading, Mr. Chamber- 
lain took great pains to show why there should be 
no examination as to novelty of inventions sought 
to be patented. He said (according to the Times 
report) there were many difficulties in the way of an 
examination as to novelty. 


If it was to be effective 


ded for insertion in the current week’s | 


Hill, Leeds, on the 2ist of April, | 


lit must be an examination in every case, and it 
' must be conducted by the most experienced persons, 
; because it frequently happened that valuable 
patents had been partly anticipated, and nobody 
but the most experienced experts could tell the 
difference. He might instance the cases of ‘‘ Bes- 
semer’s furnace” and ‘‘ Betts’ capsules,” cases in 
which the differences between those and existing 
patents appeared to be slight, but where the patents 
were, after litigation, properly upheld. The expense 
of such an examination would be enormous, for it 
would be necessary to supply the investigators with 
the evidence of the most skilled persons, and in 
|this fact was to be found the explanation of the 
costliness of patent litigation. The interests 
involved were often vast, and the subject-matter of 
|a highly complicated character. The examination, 
therefore, for novelty, if it was to be adequate, 
| would practically involve litigation in every case, 
instead of in the few cases in which it now happened. 
If you gave up the idea of an examination, instead 
of a thorough investigation, you must necessarily 
| have a perfunctory one, with all its unsatisfactory 
results. 

But the President of the Board of Trade, in all 
| likelihood, is ignorant of the manner in which the 
|law may be stretched. He professes to have the 
| inventors’ interest and that of the public at heart. 
| Such being the case, we invite him to consider what 
| we are about to say. If we are in a measure re- 
| peating curselves, it is because we deem it ad- 

visable, in the public interest, to bring home to the 
| minds of our readers—ere it be too late for action— 
the serious consequences that may flow from ill- 
| considered legislation on a branch of law of such 
| immense national importance as is that relating to 
| patents for inventions. We alluded last week toa 
| case mentioned by Mr. Lloyd Wise at the Society 
| of Arts’ meeting, as illustrating the extreme danger 
of inquiry and report as to whether an invention is 
subject-matter for a patent. In order that what 
we have to say may not fail to be well understood, 
let us here again remind our readers that, according 
to the provisions of the Government Patent Bill, 
examiners are to be appointed, who are to act under 
| an officer to be called ‘‘ The Comptroller-General 
of Patents, Designs, and Trade Marks.” Three 
| such ofticers, let alone one, could not efficiently 
| conduct the proposed work of the Patent Office. 
| Much would have to be left to subordinates unfit 
for the work. Again, there is no provision as to 
| the qualifications an examiner must possess. Even 
|if there were, neither in the Patent Office, nor out 
of it, is there to be found a sufficient body of 
properly qualified examiners. As we have said 
before, special training and long experience such 
|as are not to be met with, to any extent outside 
the profession of patent agency, are essential to a 
satisfactory fulfilment of duties proposed in the 
| Bill. One of these, it will be remembered, is to ascer- 
tain and report to the Comptroller whether (a) the 
| invention is subject-matter fora patent ; and (6) 
| whether the nature of the invention has been fairly 
described, and the application, specification, and 
drawings (if any) have been prepared in the pre- 
| scribed manner. Now to show how the law may 
| be stretched, in practice, to go far beyond what its 
| framers may have contemplated, further reference 
| may be allowed to the case cited at the Society of 
Arts, and which was also brought before the Institute 
of Patent Agents at their meeting held last Monday 
evening. The law officer may now, without any 





-| explanation whatever, absolutely refuse provisional 


protection for an invention, on the ground that it 
is not a fit subject for a grant of letters patent. 
may do this, and it is done, notwithstanding that 
the nature of the invention is described in the pro- 
visional specification so that (to quote the words 
of the rule of the Commissioner of Patents ap- 
plicable to the case, and which itself goes beyond 
| the statute), ‘tthe law ofticer may be apprised of 
| the improvement, and of the means by which it is 


| that the thing described is, beyond all manner of 
| doubt, a manufacture, and that it is an article 
lof utility. Nor need the law officer even ven- 
'ture to say it is wanting in novelty. He may 
simply decline to grant his certificate, on the 
broad general ground that the invention 
not a fit subject for a grant of letters patent. 
This is not a mere hypothetical case ; we have in 
mind merely one of a number of cases, more or less 
unaccountable, that have arisen in practice even 
under our existing law. This law does not provide 
for any examination (at any rate in unopposed 
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cases) as to whether the invention is subject-matter 
for a patent. What the law does say is, that the 
provisional specification shall be referred to the law 
officer, who shall be at liberty to call to his aid such 
scientific or other person as he may think fit, and 
to cause to be paid to such person by the applicant 
such remuneration as the law officer shall appoint ; 
and if such law officer be satisfied that the pro- 
visional specification describes the nature of the in- 
vention, he shall allow the same and give a certi- 
ficate of his allowance. . . . . . . Provided always 
that in case the title of the invention or the pro- 
visional specification be too large or insufficient, it 
shall be lawful for the law officer to whom the same 
is referred to allow or require the same to be 
amended. And, incredible as it may seem, it is 
simply upon this proviso that the law officer bases 
his action when he refuses provisional protection, 
not on the ground that the provisional specifi- 
cation does not describe the nature of the invention, 
but on the ground that the invention is not a fit 
subject fora grant of letters patent. From thisit 
would appear that, according to the present law, 
to be satisfied that the provisional specification de- 
scribesthe nature of the invention, also involves 
being satisfied that the invention is patentable: 
that is to say, that it is for a manufacture, that it 
is new, and that it is useful. This being so, it 
seems strange that it should have been deemed 
necessary in the Government Bill to provide for an 
inquiry, not only as to whether the nature of 
the invention has been fairly described, but 
also whether the invention is subject-matter for 
a patent. At any rate we have this remarkable 
and incontestable fact, which is of deep concern ; 
namely, that according to the view of the law 
advisers of the Crown, a direction that they shall 
allow a provisional specification, if satisfied that it 
describes the nature of the invention, is a sufficient 
justification for refusing to allow it on the ground 
that, in their opinion (be that opinion right or be it 
wrong), the invention is not a fit subject for a 
grant of letters patent. Seeing that the existing 
law can be stretched thus far, there cannot be any 
manner of doubt that, under such provisions as are 
contained in the Government Bill, the examiner 
would be fully justified in reporting that an inven- 
tion was not subject-matter for a patent in any case 
where he considered that the invention was wanting 
in novelty, or in utility. It is useless to be told 
that such is not the intention. Evidently it was 
not the intention of the framers of the existing law, 
that the law officers should refuse provisional pro- 
tection where they happen to think that an in- 
vention is not fit subject-matter for a patent. 
Had the framers of the law so intended, they 
would have provided for an examination as to 
whether the invention described in the provisional 
specification was fit subject-matter for a patent or 
not. We do not wish to adopt any alarmist views, 
but we cannot shut our eyes to actual facts, which 
make it evident that the contemplated examination 
system is one not to be viewed without appre- 
hension ; and that those who think the Bill will be 
a great boon to poor inventors will be sadly deceived. 

Serious misconception is often caused by the 
random assertions of persons having little know- 
ledge of patent law and practice, but who imagine 
they are well up in the subject. By way of example, 
we may refer toa letter we published last week. 
It is signed ‘‘ Progress.” Now, to begin with, it 
is to be remarked that a writer who conceals 
himself behind a nom de plume, hardly displays 
that confidence he seemingly expects others to 
|place in his own infallibility. The tone of this 
| letter, throughout, is one of assumed authority 
| totally unwarrantable in view of the writer's evi- 
| dent ignorance on several of the points he deals 
}with. He arrives at the conclusion, which he is 
| satisfied is correct, that provisional specifications 
|and protection should be swept away altogether. 


| He says it is an injustice, both to the public and 





=== | to be carried into effect.” It will not be enough|to bond jide inventors, to grant protection to 


crude and vague ideas which may or may not 
| take a definite shape some day, while if the pro- 
| visional specification is enlarged, and made more 
| definite, the final specification becomes a mere 
| copy of it, and is an unnecessary burden. 

According to this correspondent, no man should 
| have protection till he knows exactly what his in- 
| vention consists in, and he should be made to state 
| it in the plainest and most precise terms possible. 
|If-he improves it further, let him take a fresh 
| patent, and with a simple procedure and small 
‘fees, he would still save a great deal of money 
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from what a single patent would now cost him, 
which he could spend on his invention instead of 
on lawyers and patent agents. 

Now, as ‘‘ Progress” asserts that, judging by 
results, the American patent system is about as 
good as such a thing can be, perhaps it may not be 
out of place to enlighten our readers on one or two 
points with which possibly even ‘‘ Progress” him- 
self is not familiar. In the first place, then, we may 
mention the important fact that, in the United 
States, the inventor is protected before he has 
filed any description whatever. He is not, save 
under exceptional circumstances, debarred from 
obtaining a patent by the faet that his invention 
was described in a printed publication in the United 
States before his application for a patent; pro- 
vided that the invention was not in public use, 
or on sale, for more than two years prior to 
his application. This is a far more objectionable 
system than the English plan of having the date 
of priority clearly and unmistakeably fixed by the 
deposit of an application for patent, embodying 
a description by which to identify the subject- 
matter for which the letters patent are afterwards 
obtained. But, if the mnventor be a citizen of the 
United States and desires further time to mature 
his invention, he may, on payment of a fee of 
10 dols., tile in the Patent Oftice a caveat set- 
ting forth the object and the distinguishing 
characteristics of the invention, and praying pro- 
tection of his right until he shall have matured 
his invention. Such caveats are filed in the confi- 
dential archives of the oftice, and are preserved in 
secrecy, and are operative for aterm of one year 
from the filing thereof. An alien has the same 
privilege if he has resided in the United States one 
year next preceding the filing of the caveat, and has 
made oath of his intention to become a citizen. 
The same particularity of description is not required 
in a caveat as in an application for a patent. 

So much for American law, which, it will be 
seen, goes much further than English law. Then 
let us look at the laws of some other important 
countries. Take, for examples, France, Germany, 
Belgium, and Italy. In these countries additions 
may be from time to time made to the patent, so as 
to tack on to the original invention (perhaps crude) 
suchimprovements as the grantee may devise in the 
course of developing his ideas. Thus the original 
description may be something very like a provi- 
sional specification, and the patentee may ulti- 
mately add to it far more than could be included in 
the final specification of an English patent based 
on a@ provisional specification framed in similar 
terms to the original specification of his Continental 
patents. 

Then, as to examination of applications for 
patents, ‘‘ Progress ’’ says he must differ from us as 
to the value of this feature of the Bill. Here, again, 
he gives us the benefit of his assumed knowledge of 
United States practice. He says: ‘* In America, as 
far as my experience goes, it worksadmirably. The 
office there in no way guarantees the validity of a 
patent ; the applicant can always appeal from the 
examiner, but, generally, the examiner is right, and 
when a patent is granted the patentee has good 
ground to believe that his patent is valid, instead of 
being, as is here frequently the case, at the mercy 
of any one with a longer purse.” It would be inter- 
esting to know the actual extent of our corre- 
spondent’s experience. Does he know, as the fact 
is, that in proportion to the number of inventions 
patented, there is far more litigation in the United 
States than in the United Kingdom? Does he 
know that this litigation is also of a very costly 
description! Has he ever made it his business to 
ascertain the number of lawsuits respecting patents, 
in a given year, in the United States and in the 
United Kingdom respectively ? If so, perhaps he 
will give our readers the benefit of the information, 
at the same time allowing his name to appear as a 
guarantee for the accuracy of his figures. 

There are various other points in our corre- 
spondent’s letter, which go to show that he is not 
so familiar with patent law and practice as to 
justify his being regarded as an authority. We 
need, however, only mention one thing. He speaks 
of Canada as having a patent law copied from the 
American ; and of India as having an elaborate and 
expensive procedure. As a matter of fact, the 
Government fees are higher in Canada than in 
India; and the procedure is as simple in India as 
in Canada. Indeed, the patentee is less hampered 
with conditions in India than in Canada, accord- 
ing to the law of which latter country he is pro- 
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m importing the patented articles into the 
Dominion, and is also liable to have his patent 
annulled for non-working. No such provisions 
obtain in India. 





THE DISTRICT RAILWAY 
VENTILATORS. 

THE subject of the ventilators recently formed 
by the District Railway Company cropped up again 
in the House of Commons on Tuesday last, when 
Mr. Hicks moved the rejection of a Bill which the 
company had before the House, his object not 
being, he said, to stop legislation, but to enable 
terms to be come to with the company for the 
removal of the new ventilators prior to granting it 
other powers for which it asked. Mr. Hicks’ 
motion was opposed by Mr. Anderson, who very 
sensibly pointed out that great exaggeration had 
been used in opposing these ventilators, and that 
the structures which had been put up were by no 
means so objectionable as had been alleged. — Mr. 
Evans, also, who had been the chairman of the 
Select Committee to which the Bill containing 
powers to construct the ventilators had been re- 
ferred, stated that “‘the whole matter had been 
‘thoroughly sifted, and that, in the course of the 
‘*inquiry, all the bodies and individuals interested 
‘had been represented before them. The result 
‘had been that the powers in question had been 
‘conferred upon the company with the full sanc- 
‘*tion of every member of the Committee. It was 
‘then considered a most desirable thing that the 
“line should be thoroughly ventilated in the in- 
‘*terest of the public. The Committee had, after 
‘* most careful consideration, arrived at the conclu- 
‘sion that the proposed plan would not cause any 
‘¢serious inconvenience. In his opinion, the nui- 
‘*sance and inconvenience caused by these venti- 
‘“lators had been very much exaggerated.” 

The motion was also opposed by Sir A. Otway, 
Sir J. McGarel Hogg, and others, and ultimately it 
was withdrawn and the Bill read a second time. 
Mr. Marriott then rose to move an instruction to 
the Committee to whom the Bill was referred in 
the following terms: ‘‘That it be an instruction 
“to the Committee to which the said Bill is referred, 
‘* that, provided the Standing Orders have either 
*‘ been complied with or dispensed with, they have 
‘* power to insert in the said Bill a clause making 
‘¢it compulsory upon the Metropolitan District 
** Railway Company to pull down the ventilators 
‘* now erected or in course of erection in Tothill- 
‘street, Broad Sanctuary, Victoria-street, the 
‘“* Thames Embankment and Gardens, and in Queen 
‘¢ Victoria-street, under the award of Captain 
‘‘Galton, and to reinstate the said streets and 
‘* gardens upon such terms as may seem reasonable 
‘¢to the Committee. That leave be given to the 
‘* Metropolitan Board of Works and the Commis- 
‘* sioners of Sewers of the City of London to appear, 
‘* by their counsel, agents, and witnesses, before 
‘¢the Committee on the Bill in support of any 
“ petition which may be presented by them re- 
‘* spectively on the subject, notwithstanding that 
‘* such petition has been presented after the period 
‘¢ limited by the Standing Orders for the presenta- 
‘tion of petitions against private Bills.” This 
motion was also opposed by Mr. Anderson, who 
amongst other points referred to the fact that two 
of the arguments which have been used against the 
ventilators were mutually destructive. Thus it had 
been stated that they were useless and that they 
caused annoyance by emitting smoke and steam. If 
the latter statement was true, then, of course, the 
ventilators could not be useless as alleged, and 
vice versd. Mr. Anderson was followed by several 
other speakers, some in favour of the motion, and 
some against it, and eventually the motion was 
passed by a majority of 90 votes, 200 members vot- 
ing for itand 110 against it. The following addition 
to the instruction was also agreed to: ‘‘ That leave 
‘* be given to the Metropolitan Board of Works and 
‘*the Commissioners of Sewers of the City of Lon- 
“don, to appear by their counsel, agents, and 
‘witnesses, before the Committee on the Bill in 
‘support of any petition which may be presented 
‘by them respectively on the subject, notwith- 
“standing that such petition has been presented 
‘‘after the period limited by the Standing Orders 
‘‘for the presentation of petitions agains private 
‘‘ Bills.” Subsequently also the House agreed to 
an additional instruction—moved by Lord A. Percy 
—to the effect that the Committee should inquire 
into the powers under which the District Railway 
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open. 

As matters now stand, we presume that the whole 
question of these much-talked-about ventilators is 
likely to be re-opened, and the unfortunate share- 
holders of the District Railway will be put to the 
expense of re-proving facts which they have already 
provided to the satisfaction of a Committee of the 
House of Commons, and of a thoroughly competent 
arbitrator. What appears to us to be a most unde- 
sirable precedent is thus created. The costliness of 
railway legislation has often been the subject of 
complaint, but the costs in the past are nothing to 
what they will be in the future, if a railway com- 
pany, after having secured certain powers, and 
executed works under these powers, is subsequently 
to be called upon to fight for their continuance 
when it brings forward another Bill for works of an 
entirely ditferent character. 

There would be more excuse for the manner in 
which the District Railway Company have been 
treated in this matter if its opponents in the House 
of Commons on Tuesday last had been able to 
advance any new arguments in support of their 
views. As a matter of fact, however, all their 
allegations had been discussed ad natseam before 
the former Committee of the House and before the 
arbitrator, and had been found to be untenablo. 
On Tuesday night Mr. Storey Maskelyne and Sir 
G. Elliot both advocated the employment of high 
ventilating shafts, but neither of them deigned to 
explain how or where such shafts were to be erected 
without proving far more objectionable than the 
existing ventilators can possibly be. Mr. Firth, 
on the other hand, appeared to have faith in com- 
pressed air locomotives, not apparently having the 
slightest idea of what the use of such locomotives 
would involve, or of how unfitted such engines are 
for the District Railway working. It is in fact 
impossible to read the speeches of those who con- 
demned the ventilators without coming to the con- 
clusion that those who spoke so warmly and so 
positively have taken excessively little trouble to 
acquaint themselves with the facts of the case, 
while it appears probable that the majority have 
never even seen the ventilators to which they so 
object. We ourselves stated our views on the sub- 
ject in a pecent article (vide page 251 ante), and we 
see no reason whatever to change the opinions we 
then expressed. 


1 cover in spaces of their line already 





PRIVATE BILL LEGISLATION. 

For group No. 1, Admiral Egerton is chairman 
of the Committee. This Committee have before them 
the East London Railway Bill, by which it is sought 
to annul an important provision inserted by both 
Houses in the Bill of this company, brought for- 
ward last year. In 1879 the Metropolitan and 
District Companies, in connexion with their joint 
scheme for the completion of the inner circle, ob- 
tained powers to make a junction with the East 
London Railway by means of a line carried along 
the Whitechapel-road from Aldgate, and terminating 
at the north end of the Whitechapel Station, thus 
securing to the inhabitants of the district surround- 
ing the latter, ample accommodation ; but in order 
to carry out this junction a large area of valuable 
property would necessarily be interfered with. 
Three years later, following the precedent of ex- 
tensive modifications introduced into the other 
portions of the scheme of 1879, a Bill was deposited 
by the East London Railway, of which line Sir E. 
Watkin is chairman, as well as of the Metropolitan 
(which company had obtained powers to make their 
own part of the circle instead of jointly with the 
District Company) to construct a junction at White- 
chapel duplicating that already sanctioned, but 
with the important difference of avoiding the station 
above referred to, and gaining no accommodation 
to the district for western traftic. On the other 
hand, nearly the whole distance being situated 
under the roadway, which is very wide, little or no 
expensive property would be required, and conse- 
quently much saving effected. 

The Metropolitan Board of Works, with their 
fatherly care of the inhabitants whose interests 
they represent, were appealed to not in vain by the 
Whitechapel Board of Works to save them from 
the fate of being left out in the cold, which they 
argued would be inevitable if the Bill passed with- 
out modification. They pointed out that the East 
London or Metropolitan Company would make 
this new junction and leave the construction of the 
other—so important to them—to the slender chances 
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of the future, unless a provision was inserted in the 
Act requiring them to construct the junction first 
sanctioned before the works passed of 1882 be com- 
menced. Both Houses recognised the justice of the 
plea, and inserted the necessary provisions. This year 
power is sought to repeal these on the ground that 
the district will be much better served by the eree- 
tion of a station on the connecting line some short 
distance to the west of the present Whitechapel 
Station. 

Finally, the Bill of the East London Railway has 
been passed, and by it the clause inserted by last 
year’s Committee has been repealed, sufticient 
evidence not having apparently been forthcoming 
to show cause for apprehension that the desired 
accommodation to the Whitechapel district would 
not be afforded. 

In Group 2, the Committee have passed the 
Oxford, Aylesbury, and Metropolitan Railway Bill 
promoted by the Duke of Buckingham and other 
influential landlords in the district through which 
the proposed line passes. This is a railway about 
174 miles in length, estimated to cost about 300,000. 
commencing in the city of Oxford and terminating 
near Quainton by a junction with the Aylesbury 
and Buckingham Railway, with running powers over 
that railway into Aylesbury. This line completes 
a third route, intermediate between those of the 
Great Western and London and North-Western 
Companies, between Oxford and the metropolis, 
with the advantages of being rather shorter and 
communicating with that ‘‘extended terminus,” the 
Metropolitan Railway and lines in connexion there- 
with. Doubtless the main utility, however, of this 
line will be the opening up of this rich agricultural 
district on which the duke, already referred to, 
has spent so much money in the construction of 
private railways, some ten miles of which will be 
utilised by the present scheme. 

The London and Eastbourne Railway Bill, 
already referred to, next occupied the attention 
of this Committee. The case was opened in a 
masterly manner by Mr. Pope, Q.C. Its history, 
merits, and other particulars concerning it may 
be briefly touched upon. In 1863 the South- 
Eastern Company proposed a line connecting their 
system at Tunbridge Wells with Eastbourne ; that, 
however, was thrown out on Standing Orders. In 
the same session the London, Chatham; and Dover 
Company supported an independent company’s Bill 
for a line from Beckenham vid Lewes to Brighton. 
This line followed for the greater part of the 
distance the same course as the present line. Owing 
however to the strong opposition of the London 
and Brighton Company it was rejected, but only 
upon that company’s making very strong Parlia- 
mentary pledges to construct the Ouse Valley Rail- 
way, connecting Hayward’s Heath with Eastbourne, 
and to make a great reduction in rates. 

In the following year the South-Eastern Company 
promoted a Bill for a line from Battle to East- 
bourne ; that was withdrawn, as in the same session 
the Brighton Company obtained the sanction for 
the Ouse Valley line as well as for a line from 
Tunbridge Wells to Eastbourne, the latter contain- 
ing provisions that it should be a through route 
available for South-Eastern traftic. This line, how- 
ever, as constructed is not of that character, its 
curves, gradients, and other peculiarities not fitting 
it for the conduct of through traftic satisfactorily, 
and in fact it is but a block line, the Brighton Com- 
pany paying the South-Eastern Company something 
like 18,0001. a year not to exercise their through 
rights over this alternative route from London to 
Eastbourne. 

The Surrey and Sussex system of lines was 
sanctioned in 1865, but after the works had been 
partially completed they were abandoned ; since 
then, however, portions have been resuscitated, 
such as the Croydon and Oxted and Oxted and 
Groombridge sections, the latter by an independent 
company sanctioned two years ago. 

In 1866 the London, Chatham, and Dover con- 
jointly with the South-Eastern Company promoted 
a line to Brighton, which inspite of great opposition 
on thepart of the Brighton Company was passed, but 
was never made, owing to the three companies 
having agreed together in 1867 not to promote or 
support any line antagonistic to the interests of 
either. That line, together with the Ouse Valleyline, 
was then abandoned, and the rates formerly reduced, 
were raised again. Such being the case a number 
of the most influential inhabitants of Eastbourne, 
the rateable value of which town has increased 





from 54,0001. in 1871 to 123,000/. in 1881, petitioned 
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in 1875 the Local Government Board to bring the 
subject of additional railway accommodation before 
the railway companies ; but nothing came of this, so 
they determined to take the matter into their own 
hands, and go for an independent line as the only 
solution of the inatter. This resulted in the deposit 
of plans and an application to Parliament to sanction 
the line now under consideration. It is strongly 
supported by the Duke of Devonshire, who has 
spent more than half a million in improving East- 
bourne, also by a numerous body of influential 
landowners representing property on forty-six miles 
of the forty-eight miles of the new line. It is 
opposed by the Brighton, South-Eastern, London, 
Chatham, and Dover, Great Western, and Oxted 
and Groombridge Railway Companies, and one or 
two landowners whose property is interfered with. 
The case is supported by the statement that the 
present means of access are incapable of being im- 
proved or enlarged, that the new route is nine miles 
shorter than that by the existing line, that by it 
will be given a better City terminus at Ludgate- 
hill than the present one at London Bridge ; under 
these circumstances it is contended that the time 
occupied in the journey may be shortened at least 
half an hour. 

The case still drags its weary length along ; enor- 
mous quantities of evidence have been given by the 
inhabitants of, and those interested in, the districts 
traversed by the proposed line, that railway ac- 
commodation and competition are good things. It 
seems a great pity that the enormous cost of Par- 
liamentary contests should not be much reduced, 
which would be easy if certain well-known postu- 
lates were taken as such, and the time of the Com- 
mittee was set free from hearing the oft-told tales 
which they now have to listen to. 

The engineering evidence has now been given ; 
Mr. Stileman was cross-examined as to the gain 
to the public which might arise from the construc- 
tion of this costly line, and his statement that the 
saving of twenty minutes in the journey over the 
present timefoccupied, was called in question, as well 
asthe possibility of the London, Chatham, and Dover 
Company’s ability to provide the necessary ac- 
commodation over their line and at their stations 
for the traftic of the proposed company. It was 
alleged, this could not be less than thirty-six pas- 
senger trains each way per day if any reasonable 
return for the enormous expenditure was obtained. 

Mr. Brunlees said that the line was well laid out, 
and the estimates sufficient, but when challenged 
as to the financial advisability of expending some- 
thing like 50,0001. per mile for the construction of 
the works he declined to enter into that part of the 
question or express an opinion on it. 

The most interesting evidence which has been given 
in this case, has been that with reference to the 
influence of gradients upon the speed of trains, in 
support of the contention, that the proposed line 
will, in shortening the distance between London 
and Eastbourne by eight miles, vastly improve the 
communication between those places. 

The witnesses for the promoters insist that, not- 
withstanding the inferior gradients, they would 
be able to run trains between Eastbourne and Beck- 
enham, a distance of 48 miles, at an average speed 
of 50 miles per hour, and the remainder of the more 
crowded part of the journey at 30 miles per hour, 
thus accomplishing the whole distance of 58 miles in 
1} hours, comparing favourably with the journey 
vid the Brighton line of 68 miles, accomplished in 
one hour and forty minutes. This statement was, 
early in the course of the inquiry, challenged in 
cross examination, by pointing out that the retard- 
ing influence of continuous lengths of five or six 
miles of gradients at 1 in 132 and 1 in 120, would be 
so great as not to permit of the realisation of so high 
an average speed, even giving full allowance to the 
assumption of very high speeds when running down 
such steep gradients. 

Mr. D. Joy, well known in the locomotive world, 
and whose improvements in valve gear have specially 
brought him into notice, stated that an engine en- 
tering on an incline of 1 in 100 at a speed of 50 
miles an hour, would proceed up it for 2$ miles 
before losing 10 miles an hour of speed, and therefore 
the average speed up for that distance would be 45 


miles an hour, and that the average speed up the} 


gradients of 1 in 132 and 1 in 120, when entered 
upon at 60 miles an hour, would be as high as 50 
miles an hour. When pressed as to the actual 
speeds under similar and analogous circumstances 
on existing railways, he stated that the instance 
cited above as of daily occurrence on the Oxford, 


Worcester, and Wolverhampton Railway, was a 
matter within his own knowledge. 

Mr. D. K. Clark, also a well-known authority on 
matters connected with the locomotive, gave corro- 
borative evidence as to the possibility of conducting 
this service at an average speed of 51 miles per 
hour, and stated that on the Midland Railway, with 
gradients of 1 in 50, speeds were usual of 40 and 
50 miles an hour, but no particulars were given by 
which it could be ascertained how much the gra- 
dients affected the speed. He, however, admitted 
that it would be quite possible for the journey to 
be run on the existing line as quickly as on that pro- 
posed, but gave no reason why such was not the 
case at present, further than that it was probably 
not desirable to do so. 

Sir H. Selwyn-Ibbetson is the chairman of 
Group 3. The first on the list—the Bill for the 
Lambourn Valley Railway was quickly disposed of, 
the only opponent appearing (the Great Western 
Railway Company), having withdrawn upon satis- 
factory terms as to the junction at Newbury being 
agreed to. This line, about 14 miles in length, 
with an estimated cost of about 80,0001., is laid out 
to accommodate the fairly populous district abutting 
on the valley of the Lambourn, a small stream, 
which rising on the south slope of the Berkshire 
Downs, celebrated by the author of ‘‘ Tom Brown’s 
Schooldays,” runs into the Kennet, near Newbury. 
It is of purely local character, and joins the Great 
Western system near Newbury ; last session a line 
with similar objects was laid out upon very eco- 
nomical principles, but though successful in the 
Commons, the Bill was thrown out in the Lords, 
who were apparently doubtful as to the sufficiency 
of the estimates and other matters. 

Following this Bill was that of the Bristol and 
London and South-Western Junction Railway 
already alluded to. This scheme has been much 
modified since its first introduction to the House, 
the running powers over the Bristol and North 





| Somerset Railway from Radstock to Bristol having 
| been dropped. Consequently the scheme as now 
| presented to the Committee consists of two de- 
|tached portions—that from Grately to Radstock 
| and a short length of viaduct in Bristol, but without 
any connecting length. 

The promoters’ case for this Bill is now nearly 
finished. The great change that has been made in 
this scheme seems at first sight very serious, since, 
instead of its being a through line from London to 
Bristol, with an important and central station at 
the latter city, it now stops short at its junction 
with the Somerset and Dorset joint line at Rad- 
stock, and access to Bristol is only now to be 
obtained by running powers over that line to Bath, 
whence the Midland Company will forward the 
traflic. 

Evidence was given by a large number of local 
witnesses, and here the remarks upon such evidence 
made in the case of the London and Eastbourne 
Bill, apply with renewed justice. A manufacturer 
from Bristol gave evidence as to the importance of 
the line as a link between that city and the districts 
served by the South-Western Railway, and dwelt 
upon the slow travelling caused by the routes 
to towns in Hampshire being in the hands of two 
| companies, but experience shows that cross-country 
lines, even in the hands of one company and that 

company the London and South-Western, are not 
very expeditious ; for instance, the route from 
Bournemouth to Portsmouth or from Windsor to 
Winchester. Attention was also drawn to the fact 
that where there was no competition, Great Western 
Railway fares were rather higher than when in 
competition with the Midland Railway. 

Mr. Noble, the manager of the Midland Railway, 
gave evidence to show the competitive nature of 
the proposed line and how, by the help of his com- 
pany, a good route could be made between Bristol 
and London, but at the same time he would not 
say that the proposed line was in any respects 
| better than the existing route rid the Great Western 
| Railway. Mr. Scott, of the South-Western, con- 
| sidered that the mutilation of the scheme made it 
| of far less value than before ; he also said that there 
| were noworking agreements entered into, but doubt- 
| less there would be if the scheme be sanctioned. 
| In opposition, Mr. Grierson, the General Manager 
| of the Great Western Railway, was under examina- 
| tion for some time, and gave evidence with reference 
/to the existing railway accommodation in Bristol 
| and its neighbourhood, and as to the facilities which 
| the Midland Company possessed enabling them to 
compete successfully with his company for the 
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goods traffic to London and the manufacturing 
districts. 

As to that part of the case dealing with the traffic 
from Bristol towards Southampton and the district 
to the east of that town, he informed the Committee 
that an agreement had been sealed by the Great 
Western and South-Western Companies, under 
which his company abandoned that part of the 
Pewsey, Salisbury, and Southampton Railway scheme 
between Salisbury and Southampton, and that the 
South-Western Company had given in return run- 
ning powers over their Salisbury and Bishopstoke 
line, from Salisbury to near Chandler’s Ford, where 
a junction would be formed with the Didcot and 
Southampton Railway authorised last year in Great 
Western interest, and thus his company would have 
a really serviceable route from Bristol to Southamp- 
ton, far superior both in distance or accommo- 
dation to anything that the proposed line could 
offer. 

After some further evidence, the Committee de- 
cided to reject the Bill. 

The Bill of the Bridgwater and Watchet Rail- 
way was for some days before the Committee on 
Group 5, of which Mr. Evans ischairman. This is 
an independently promoted scheme consisting of a 
main line, about twelve miles in length, connecting 
the Bridgwater Railway, sanctioned last session, 
with the charming little watering-place of Watchet, 
on the Bristol Channel. The interests of the pro- 
moters of this scheme lean rather towards the Mid- 
land and South-Western Railway companies,who are 
joint owners of the Somerset and Dorset Railway, 
with which the Bridgwater Railway makes a junc- 
tion and by whom it is to be worked. They have 
arranged a junction at Bridgwater by which they 
are brought into communication with the Great 
Western system, but that company evidently do not 
like their territory being invaded here more than 
anywhere else, as they are opposing the scheme, 
bing of opinion that the routes to Watchet in their 
hinds as now existing are sufficiently good for the 
purpose: Doubtless if this line be sanctioned and 
made, and sufficient accommodation in the way of 
habitations provided at Watchet, a large number of 
visitors would be attracted to this the nearest point 


of the proverbially fine scenery of North Somerset | 


and Devonshire coast, of which at present Linton 
and Ilfracombe are best known examples. 
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This Bill has been reported, and the Committee 
then took up the consideration of the Bills of the 
Devon and Cornwall Central Railway and of that 
of the Plymouth, Devonport, and South-Western 
Junction Railway, which have for a common object 
the extension of railways in London and South- 
Western interests, into Plymouth. 

By the latter Bill it is proposed to incorporate a 
company to raise a capital of nearly a million, and 
to construct nine railways of an aggregate length 
of about 30 miles together with certain street im- 
provements in Plymouth. The proposed line com- 
mences by a junction with the South-Western 
Railway at Lidford, the present termination of 
that company’s exclusive property in the west, and 
running parallel with the Launceston branch of the 
Great Western Railway for a few miles, crosses over 
it near Mary Tavy Station and continues its parallel 
course to Tavistock, thence it takes a southerly 
course down the valley of the Tavy passing near 
Beer Alston and Beer Ferris to the Devonport 
Station of the London and South-Western Railway, 
passing through which, it is continued under the 
Cornwall Railway and Great Western Railway to 
the Friary Station of the South-Western Company. 
In connexion with this line through Plymouth it is 
proposed to construct stations to supply these parts 
of the town. 

A branch is provided from the main line at Beer 
Alston to serve Calstock and unite with the Devon 
and Cornwall Central and Callington lines. The 
competing scheme of the Devon and Cornwall 
Central Railway is to extend their authorised rail- 
way at Gunnislake to Plymouth by a main line 
about 13 miles in length and two branches of an 
aggregate length of about 1} miles, at an additional 
capital expense of about half a million. 

The connexions with the South-Western system 
at Plymouth are very similar to that proposed by 
the line just described, but instead of making a | 
continuous line through Plymouth a centre point | 


is reached, from which the branches form by forks 
east and west, the required communications with 
the Friary and Devonport independent stations of 
that system. Either of these lines would have the 
effect of completing the South-Western Railway to 
Plymouth, though possibly the first named would do 
so in the best manner, but at a greater cost, as the 
latter is proposed to be a single line only, and its 
communications at Plymouth are not so complete. 

The Committee passed the Bill cf the Ply- 
mouth and London and South-Western Railway, 
and that of the Devon and Cornwall Railway 
has been withdrawn. This may be considered a 
fair set off tc the South-Western Company for their 
defeat on the Bristol and London Junc tion Railway. 

Admiral Sir Houston Stewart, in command at 
Devonport, gave evidence to show that there would 
be a great advantage in having an independent 
narrow gauge route between Plymouth, Portsmouth, 
and Southampton, as well as to the iron manufac- 
turing districts in the North, especially with Shef- 
field, whence armour-plates are sometimes conveyed 
to Keyham. He also was of opinion that the pro- 
posed line would give great facilities for the convey- 
ance of the artisans employed in the Government 
yards, &c. Sir Arthur Herbert, K.C.B., quarter. 
master-general, considered that the proposed line 
would give the great convenience of independent 
communication with Aldershot as well as Ports- 
mouth and Southampton, and that such a route 
would be inland, and not exposed, as was the case 
with the South Devon Railway route, to be inter- 
rupted through its proximity to the sea-shore for so 
many miles. Other evidence was also given as to 
the value this line would be as a means of communi- 
cation in Plymouth itself. 

The London and North-Western Railway Com- 
pany’s Omnibus Bill is being considered by the 
Committee having Group 6 under their charge. The 
objects of this relate to the usual requirements of 
an Omnibus Bill, and demand no special report, 
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with the exception of that portion referring to the 
acquisition of the disused burial ground, belonging 
to the parish of St. James, Westminster, situate in 
the Hampstead-road, for the purpose of enlarging 
Euston Station. A great outcry has been raised 
with reference to this so-called desecration, and 
much opposition is being made to it. 

This Committee have passed the Bill of the 
Cleator and Workington Railway Company, by 
which it is proposed to construct a line about 
fifteen miles long from that company’s railway near 
Seaton to the Solway Junction Railway near 
Drayton Junction. 
the proposed line is the carriage of limestone, 
which abounds throughout its course, to the iron 
furnaces in the neighbourhood of Whitehaven. It 
also, with the aid of the Solway Junction Railway, 
admits the North British Railway into this im- 
portant seat of the iron and steel industry. 

Group 8. The Lancashire and Yorkshire Railway 
Bill has for its objects the construction of several 
new railways as a rule laid out for the relief of the 
existing lines, the principal of which is one from 
Hindley, near Wigan, to the Manchester and 
Bolton line, near Pendleton ; this line is a revival 
of one projected unsuccessfully many years ago, at 
the time when the Eccles and Wigan line was 
obtained by the London and North-Western Rail- 
way. It gives a direct route, in the hands of one 


company, between Manchester and the important 
watering-place of Southport. 

In Group 13, the Committee with Sir John Kenna- 
way as chairman, are engaged upon a Bill of the 
Caledonian Company, by which they seek power to 
construct a short branch from their line at Coat- 
bridge in order to accommodate the Crown Iron 
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Works and the Clyde Tube Works. This is opposed 
by the North British Railway, whcse2 line is crossed 
by the proposed railway, and who object to the 
division of the traftic arising from these extensive 
works, which they at present alone accommodate. 

The Committee on this group, have passed the 
Callandar and Oban Railway Bill, but have struck 
Railways 1 and 3 out of the four lines proposed, 
and have not allowed the abandonment of the 
authorised liné. They were afterwards occupied 
with the Alloa, Dunfermline, and Kirkcaldy Rail- 
way Bill. 

This was promoted for the purpose of constructing 
| a single line of a length of thirty-two miles at a cost 
of half a million, traversing the southern portions 
| of Clackmannan and Fife, its object being to con- 
, nect in Caledonian Railway interests, the coalfields 

of Fife with that railway at Alloa, and with the sea 
|at Kirkcaldy. Railways 1, 2, and 3 form a con- 
| tinuous line, which runs for something like thirty 
| miles parallel to, and at no greater distance than 
| 35 miles from, lines in the hands of the North 
British Railway Company, who naturally resent the 
advent of interlopers and competitors in these their 
happy hunting grounds. For the first twelve miles 
the proposed line skirts the north shore of the 
Forth, so that the value of the line locally con- 
sidered is not very high, the chief source of traffic 
evidently being expected to be the coal districts it 
traverses east of Dunfermline. The line was located 
in one or two instances through some very fine resi- 





| what they considered unnecessary and unwarrant- 
able intrusions upon the rights of property. 

Finally the Bill was thrown out, and the 
counsel opposing on the behalf of landowners in- 
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juriously affected, asked for costs, as they con- 
sidered that the projection of this line was quite 
uncalled for, and unnecessarily aggressive on the 
part of the Caledonian Company. 

Nothing of any special interest has yet taken 
place before the Committees of the House of 
Lords. That of which Lord Belmore is chairman 
has passed the Holsworthy and Bude and Regents’ 
Canal, and thrown out the Coulsdon and Upper 
Caterham Railway Bills. The Bill for the Barr- 
mill and Kilwinning Railway has also passed, and 
those for the Gouroch Railway, and Quay and 
Braithwaite and Buttermere Railway, have come to 
an end for this session. 

The Standing Orders in the case of the Man- 
chester Ship Canal Bill have also been dispensed 
with, so that nothing now will prevent this im- 
portant case being fought out in Committee. 


NON-CONDENSING STEAM ENGINES. 
In our number of April 13 (vide page 348 ante) 
we criticised an article which had appeared in a 
contemporary dealing with the theoretical efficiency 
of non-condensing steam engines. Last week our 
contemporary replied to our criticisms, and there 
are certain remarks in his reply which demand 
notice from us. Speaking of the formula for the 
theoretical efficiency of a heat engine which our 
contemporary had, as we pointed out, singularly mis- 
interpreted in his originalarticle, he nowsays : ‘‘ Our 
critic has, however, something to learn concerning 
this very formula.” ‘‘ We used the formula only 
for the purpose of illustrating the necessary diffe- 
rence between the efticiency of a non-condensing 
engine and a condensing engine,” ‘‘and as far as 
this purpose was concerned, the addition oy omission 
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of 461 deg. makes no difference.” The wording of | approximation, according to the data of Regnault | their poles were joined by a telegraph wire 17,000 


his original article is, however, quite inconsistent | 
with this assertion, as in it he specially states that | 
the formula gives the ‘‘ theoretical efticiency” of an 
engine, and he then proceeds to apply it in his 
erroneous fashion to a particular example. Let us, 
however, examine his new statement. Adding 
the 461, the difference between the results obtained 
in the two examples considered is .2—.127=.073, 
and omitting the 461, the difference comes out 
as .481-.304=.177. The one is more than 
double the other. He then shifts from differences 
to ratios, and says ‘‘Now, 481 is to 304 as 
200 is to 126.4, the relative efticiencies being 0.1264 
and 0.2 instead of 0.127 and 0.2. Thus the actual 
error introduced is but 0.0006, an almost infini- 
tesimal fraction, which disappears if the fractions 
.127 and .2 are extended.” All this funny arith- 
metic is mere muddle, the ‘‘ actual error” is made | 
by him while he writes it, there can be no difference | 
whatever in the ratios of the efficiencies when the | 
initial temperature is not changed. 

If the object of our contemporary was to find 
the ratio of efficiencies merely, for steam of a certain 
temperature used in a condensing engine as against 
steam of the same temperature used in a non-con- 
densing engine, as if they were perfect engines, then 
he has picked up the wrong *‘ well-known formula.” 
The ratio wanted is the ratio of the respective 
ranges of temperature merely, the formula is, 

T—t, _ 328—170_158_ 

'—¢ S28—228 100° 
Here there need be no 461 used, but the ‘ efti- 
ciencies” he arrived at .304, and .481 cannot be 
tolerated on any excuse, although our contemporary 
considers it quite proper to serve them up instead 
of .127 and .2. 

Our contemporary further says: ‘‘ Secondly, he 
complains that we have said nothing about the use 
of hot feed water; nor was it necessary that we 
should. The heating of the feed concerns the 
etiiciency of the boiler, not that of the engine, and 
the efficiency of boilers was not under discussion.” 
Can he explain then why he introduced at all the 
water at the temperature of melting ice, and what 
he meant by saying, ‘‘so that the pound of steam 
stands for 1181 x 772=911,732 foot-pounds,” unless 
it does stand for that in the two engines which he 
is comparing ? 

His next statement refers to ‘‘ the liquefaction 
of steam, standing alone.” We said that we did 
not quite understand what he meant by this 
expression. He now says: ‘Out of the lique- 
faction of steam standing alone no work can 
be got. Liquefaction is a concomitant of expansion 
when work is done, but it is caused by the perform- 
ance of work, and does not cause it.”” He seems to 
think he is quite safe on this point. He returns to it 
again, saying, ‘‘ Theliquefactionof steam in acylinder 
is, as we have just said, due to the performance of 
work. The performance of work is not due to lique- 
faction ; and in the sense in which we have written, 
whatwe have said is perfectly accurate,” ‘‘ unless our 
contemporary is prepared to show that work can 
be got out of the liquefaction of steam, standing 
alone, all that he has written is so much waste of 
ink.” We will accept his own interpretation of 
the expression : ‘‘ The liquefaction of steam in a 
cylinder is due to the performance of work. The 
performance of work is not due to liquefaction.” 
We know that to most of our readers the absurdity 
of our contemporary’s assertion is self-evident, but 
we will nevertheless give the steps of the demon- 
stration that, as we said before, just the opposite 
is true. Liquefaction is not necessarily a ‘‘ con- 
comitant of expansion when work is done.” With 
super-heated steam there is no liquefaction; it 
is the liquefaction which makes the difference in 
the two expansion curves of saturated and super- 
heated steam. Comparing the different diagrams 
of expansion by the rate at which volume varies, 
with variation of pressure, the following relation is 
what is generally accepted as being nearly main- 
tained ; it is Rankine’s approximation applying to 
the range of temperatures occurring in steam 
engines. The rate of advance is, with common 
steam, 17 per cent. more than with superheated 
That is “% , 1 Po 

dp, dv, 
fix 1 denotes common steam, and the suftix 0 


1.58, 


steam = 1.17, where the suf- 


denotes superheated steam. We might have 
written “71 =1.17, but the first better repre- 
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The 1.17 is Rankine’s 
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sents what the thought is. 


and the principles of Clausius. According to | 
St. Robert’s tables, calculated accurately upon 
the same data, this ratio is 1.167 starting from 
328 deg., and it is 1.188 starting from 228 deg. | 
The second principle of thermodynamics, in fact 


: | ie . 
**the well-known formula with which our 


contemporary is so familiar, demands that 
liquefaction shall proceed at a rate the effect of 
which in expansion Rankine attempts to measure 
approximately by this 1.17. Liquefaction ‘* stand- 
ing alone” would necessarily diminish the volume, 
heat comes in from the ‘‘out 
of existence” just then, by the liquefaction, and 
the extra work done by that is, at each instant, | 
17 per cent. more than would otherwise be done, | 
starting from that point in the diagram. This is, | 
however, only a small part of the work done by | 
liquefaction. Our contemporary tries to make him- 
self believe that the liquefaction is the result of 
this extra work instead of being its cause. If 
so, then he must make out that the latent heat, | 
while out of existence, did over 17 per cent. of | 
the propelling of the piston, and then came 
in again from ‘‘ out of existence” and did nothing. 
We do not expect to be able to make this plain | 
to a writer who can pen the following : ‘ The 
views which we and many others hold concern- 
ing what takes place in a steam cylinder, the 
true nature of heat, steam, molecules, and so on, 
ditfer in many ways, no doubt, from the views ap- | 
parently held by one who can still talk of latent 
heat as though it were an entity shut up and con- 
cealed from our senses in some mysterious way.” | 
This is his comment on our words ‘‘the energy | 
of the latent heat which went out of existence ‘in | 
overcoming the force which retains the water mole- 
cules in propinquity.’ ” 


THE ELECTRIC TRANSMISSION OF 
POWER. 


On pages 264 and 289 ante we gave an account of 
the results of two experiments in the electric trans- 
mission of power, which has been carried out in 
Paris by M. Tresca, with the co-operation of Dr, 
Hopkinson. The trials, which were made with the 
apparatus of M. Marcel Desprez, were. described 
by M. Tresca to the Acadamie des Sciences, who 
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| by a ring of fire. 


| machine. 


land Tx 
| machines examined by the Commission had an 
| efticiency of 87 and 81 per cent. respectively, which 


metres in length, and the other two bya short 
conductor of inconsiderable resistance. The results 
of the experiments, measured dynamometrically, 
are given in Table I., where it will be noticed that 
the tests numbered I. and II. differ so greatly from 
the others that there is good reason to assume that 
the brake became disarranged in some way. The 
Table, however, shows that 4$ horse-power were 
transinitted through a resistance of 160 ohms, 
while the net return was 374 per cent. of the 
power expended, the gross return rising, in one 
instance, as high as 48 per cent. The figures 


| appear to demonstrate that the amount of work 
| transmitted went on incressing with the speed of the 
; machines up to about 850 revolutions of the gene- 


rator, at which point it was at a maximum. This 
was probably due to the construction of the machine, 
which suffered from excessive sparking at that 
velocity, and often had its commutator surrounded 
It was the opinion of M. Desprez 
that if both machines had been of the kind em- 


| ployed for the motor, a better return would have 


been attained. 
Table II. gives the electric results arrived at. 
The last column shows the proportion of total 


. e . 
electromotive forces (;) developed in each 


The electric return is notably higher 
than the dynamometrical one, because the electrical 
energy created in each machine is inferior to the 
energy expended in the operation. If H be the 
coefficient of transformation for the generator, and 
h that for the motor at their respective speeds, then 
the dynamometrical return is 

tu aH 

Tim KE 
where Tm is the power transmitted to the generator, 
that obtained from the motor. The 


is lower than that of many dynamos, but it must 
be remembered that they are designed to give a 
very high electromotive force and but a feeble 
current. 

The experiments show that the best returns to be 
obtained from this particular installation, from a 
gross expenditure of 9.514 horse-power at the gene- 
rator is 3.572 horse-power received at the brake of 
the motor, or 37.5 per cent., while, considered 
electrically, the best return is 71.7 per cent. 
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Dynamometrical Return. 
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appointed a commission, consisting of MM. Ber- | NOTES. 


trand, Tresca, Ferd. de Lesseps, C. de Freycinet, 
and Cornu, to whom it assigned the task of repeat- | 
ing and extending the experiments, so that the 
accuracy of the conclusions already attained might | 
be officially verified. 
The disposition of the machines was the same 
as on the previous occasions, that is, two of 


THe Conpuctivity OF CARBON. 

A CONTBIBUTION to the theory of the carbon tele- 
phone transmitter is to be found in the recent re- 
searches of Mr. J. Probert and Mr. Alfred W. 
Soward. It has long been known that carbon has 
the power of absorbing and condensing gas within 
its pores, and also that the resistance of carbon 
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powder to the passage of an electric current through 
its mass is not a true resistance, but may be 
resolved into two factors—the true resistance of 
the carbon particles and a resistance or disturbance 
due to the presence of gas inthe spaces. In blocks 
of solid carbon the air spaces are smaller, and this 
disturbing influence is weaker than in the case of 
carbon powder, but it exists ; and the experiments 
of Messrs. Probert and Soward prove that the 
electric conductivity of porous carbon in different 
gases at different pressures varies with the chemical 
nature and density of the absorbed gas. 


Tue Roya Socrety’s Sores. 

The annual soirée of the Royal Society took 
place on Wednesday evening last at Burlington 
House. The programme of novelties exhibited 
was smaller than usual, but contained some in- 
teresting novelties. Among these were a photo- 
graph of the nebula, in Orion, taken by Mr. 
Arnlie Common, microscopical contagion par- 
ticles by Dr. Broadwood, two insulated elec- 
trometers by Admiral Selwyn, an apparatus for 
the illustration of the phenomenon of interference 
of light by Professor Reinold, Sabine wedge pho- 
tometer, Stroh’s vibration apparatus, and many 
others, which we hope to notice more fully in our 
next issue. 

SreAM SHIPPING IN THE NORTH. 

The growth in the tonnage of steam ships during 
the last ten years at some of the north-eastern 
ports, especially Newcastle, Sunderland, and West 
Hartlepool, offers some interesting statistics. In 
1871, Newcastle had 117 steamships registered at its 
port, and in 1881 it had 311, but the growth in 
the tonnage was far greater, being from 37,748 tons 
in 1871 to 147,494 tons in 1881; the tonnage now 
held there is about 160,000 tons. At Sunderlaud, 
in 1871, there were 111 steam vessels owned, the 
total tonnage being 34,951, whilst in 1881 the 
number was 220, and the burthen 122,037 tons. 
A still more surprising growth is that of West 
Hartlepool, which had in 1871 only 30 steam- 
ships, of a tonnage of 13,573, but which in 1881 
had raised that number to 162, and the burthen to 
122,866 tons; at present West Hartlepool has 
about 150,000 tons. The great growth thus indi- 
cated is largely—indeed almost exclusively in cargo- 
carrying vessels—and it has been promoted by that 
system of associated ownership of vessels which 
has sprung up of recent years. 


Water Suppiy In Sourn AUSTRALIA. 

The South Australian Commissioner of Crown Lands 
has given some interesting information respecting 
the progress made in water conservation in South 
Australia. It appears that since July 1, 1881, six 
reservoirs have been completed of a total capacity 
of 5,500,000 gallons; more are in progress of a 
total capacity of 12,500,000 gallons, sixteen have 
been deepened or repaired, six are in course of 
being deepened or repaired, four stone and cement 
tanks have been constructed, three are in progress, 
and one is being repaired. Twenty-eight wells 
have been sunk and supplied with fittings, one is 
in progress, twelve have been deepened and re- 
paired, three are being repaired. Six shafts for 
artesian wells are being put down, one at Snow- 
town, another at Farina, a third at Tarkamima, a 
fourth at Waukaringa, a fifth at Coglin, and a 
sixth at Willowie. In addition to the above, two 
contracts are let for shafts at Peela Weela and 
Eurelia. Part of the plant ordered by the Sur- 
veyor-General has arrived by the Hesperus, and 
another consignment came out by the Harbinger. 
Part of that which came by the Hesperus is at 
Terowie, ready to be put in operation at once on the 
Peg line. All preliminary arrangements are made, 
and parties will be ready, as soon as the machinery 
is complete, to begin operations on the stock 
routes. 


THE TELEPHONE. 

M. Cochery, the enterprising French Minister of 
Posts and Telegraphs, is endeavouring to extend 
the use of the telephone in France. From July 1 
next, telephones will probably be annexed to all 
the telegraph offices in Paris, and the chief offices 
in the country, as well as the principal railway 
stations. A charge of 25 centimes (23d.) will be 
made for the use of a telephone circuit at one of 
these exchanges for a period of five minutes. A 
telephone line will also be installed to private 
residences for an annual rental of 170 francs in 
Paris ard 200 francs in the provinces. This pro- 
spective arrangement is all but settled ; only the 








vested interests of the established Telephone Com- 
pany being still in the way. While upon this 
subject we may mention that a very successful trial 
of long-distance telephony has been made between 
New York and Chicago ; speaking being carried on 
over this immense distance (1000 miles) with perfect 
ease. This result is due to the employment of the 
new electrotyped steel wire for the line. This! 
compound wire differs from the iron and copper | 
wire of Siemens in that the copper is laid round the | 
steel core, not by mechanical but galvanoplastic 
means. <A thick wrapper of pure and highly con- 
ductive copper is obtained in this way ; while the 
steel core gives the necessary strength. The new 
conductor is, of course, very expensive, but the 
recent experiments show that it will serve a useful 
purpose in long distance telephoning, and probably 
also in the transmission of motive power by 
electricity. 


RAILWAys AND PassENGER Duty. 

The proposed reduction of the duty on pas- 
sengers on railways is one that will not benefit 
the railway companies to the extent that has been 
anticipated. The amount of duty paid by the com- 
panies varies considerably—that of the London and | 
North-Western Railway being the highest, and | 
approaching 150,000/. yearly. On the other hand 
the North-Eastern and the Midland pay much | 
smaller sums—a third of that amount being the) 
largest of the twocompanies. A recent table shows 
that there was a variation in the percentage of the 
duty to receipts of from 16s. 11d. to 10s. But it is 
to be borne in mind that there is to be only a remis- 
sion of the duty on the penny-a-mile traffic, and on 
that of the urban traffic. And it is to be remem- 
bered that there is the accompaniment of a pro- 
vision for cheaper workmen’s trains, so that the 
gain will be less that of the companies than that 
of the travellers by these cheaper trains. But one 
of the evils of the passenger duty as it is at the 
present time levied is, that there is a tendency to 
force the companies to lessen the number of the 
swift cheap trains. And another evil has been 
especially felt in the metropolis where the under- 
ground railways have come into competition with 
the omnibuses, and have had the heaviest duties 
proportionately to pay. At the last meeting of the 
Metropolitan Company an elaborate report was read 
of the efforts of a committee to bring about a repeal 
of the duty, and it appears that this and other 
efforts have not been wholly in vain. It is scarcely 
to be expected that the agitation for the repeal of 
the duty will cease, but it is now certain that after 
the remission proposed is complete there will be 
less pressure on the companies through the poorer 
classes of travellers. 





Larce Anvit Biocks ror STEEL Works. 

Owing to the rapid and very extensive growth of 
the manufacture of Siemens steel in Scotland, 
there has been a somewhat extraordinary demand 
for large anvil blocks north of the Tweed within 
the past few years, and during the past week 
two, of immense size, have been cast. Up till now 
there has not been any anvil block in Scotland 
weighing more than 140 tons, but on Saturday of 
last week one was cast at the Dalziel Steel Works, 
Motherwell (Messrs. Colville’s), which is said to 
contain 170 tons of metal, and there is in pro- 
gress at the steel works of the Govan Forge and 
Steel Company, Glasgow, an anvil block which is 
estimated eventually to contain about 165 tons of 
metal. In both cases these anvil blocks are intended 
for use with 12-ton steam hammers, of which there 
are already several in regular work in Scotland. 
The Govan anvil block will be in two pieces, the 
larger of which, weighing about 140 tons, was cast 
last Saturday, in the presence of a large number 
of representatives of the engineering and allied 
branches of industry. It was cast in a mould 
occupying the position which the block will eventu- 
ally occupy after it has been slowly cooled, and has 
been canted over upon its proper base. The other 
portion, which will form the top piece or swage 
block, and will weigh about 25 tons, will be cast 
within the next few days. The mixtmre used in 
the anvil blocks under consideration was about 
one-fourth No. 3 Gartsherrie pig iron and three- 
fourths scrap cast iron, two of Ireland’s patent 
cupola furnaces, each capable of melting six tons 
of metal per hour, being used in the operation 
and the blast being obtained from a No. 7 Root’s 
blower. The manufacture of this anvil block is 
entrusted to Mr. William Ireland, of Manchester, 





who, during the last fifteen or twenty years, 


has had a most extensive and peculiar expe- 
rience in connexion with the casting of such 
blocks, both in this country and in Germany ; 
indeed, in the last-named country he has superin- 
tended the construction of somewhere about thirty, 
of which no fewer than thirteen, of a total of 2000 
tons, were made for the Union Company, of Dort- 
mund, five of them being blocks of 175 tons each. 
For the Osnabriick Steel and Iron Company Mr. 
Ireland made three blocks, one of which weighed 
250 tons, which, like the Govan and Mother- 
well blocks, was intended for use with a 12-ton 
hammer. 


Tue INLAND SEA or TUNIs. 


Ata recent lecture given by M. de Lesseps at 
the Sorbonne on the project of Captain Condarre for 
flooding the Shotts and creating an inland sea on 
the borders of Tunis and Algeria, the lecturer ex- 
pressed his entire trust in the success of the opera- 
tions from an engineering and sanitary point of 
view. The survey recently made by M. de Lesseps 
has satisfied him on these points. All the pro- 
jectors require to begin with the work is the con- 
cession of useless lands which will form the shores 
of thelake. The evaporating power of the sun is 
less there than in the Red Sea, and M. de Lesseps 
does not anticipate that the waters will dry up. 
The bed of the cutting will be of sand to a very 
great depth, one boring of 73 metres at Tozeur still 
showing this kind of bottom. Politically speaking 
M. de Lesseps anticipates good results from the 
execution of the scheme, as the sea would form 
a frontier for Tunis and Algeria. A report of 
the recent survey has been communicated by 
the engineers of M. de Lesseps and M. Roudaire 
to the French Academy of Sciences. The Oued 
Melah mouth, where the flooding canal will leave 
the Mediterranean, is so well covered at high 
tide as to form a natural port, especially when 
provided with jetties. The canal will be straight 
and its navigation easy; the anchorage in the sea 
will be of mud and sand free from rocks. The 
mean depth will be about 20 metres, or over ten 
fathoms. The soil of the north bank of the inland 
sea and along the canal from Galies to Biskra is 
similar to that of the most fertile parts of Algeria 
and Tunis, and only requires water to make it 
highly productive. ‘The amelioration of the climate 
of the sea and the utilsation of subterranean waters 
and wells which exist must, in the opinion of the 
engineers, be of great benefit to the surrounding 
country. The calcareous rocks at the entrance of 
the canal near Galies are considered an advantage 
rather than otherwise, as they will furnish building 
materials for the jetties and other constructions of 
the port, and sluices for filling the Shotts with 
water. The new route between the Shotts of 
Djerid and Rharsa avoids the rocks of Kriz, which 
are of considerable extent, and the altitude of its 
watershead is 12 metres less than that at Kriz. The 
canal proposed is 25 to 30 metres wide, but it is 
expected that the current will widen it. The time 
required for excavating it is estimated at five years, 
and its cost isreckoned at 150 million trancs. The 
report is signed by seven surveyors, among whom 
are M. A. Couvreux, contractor for public works, 
M. Emile Dollot, engineer of arts and manufactures, 
M. Leon Dru, engineer, and M. G. de Kersabiec, 
a naval lieutenant. 








Batpwin’s Brince Trust Competition. —Mr. Alfred 
M. Fowler, M. Inst., C.E., Manchester, has been 
awarded the first prize for the New Barnes Bridge, Eton, 
Windsor. 





Water Suppity.—Two competing schemes in Parlia- 
ment this session for the supply of water to a large part 
of Flintshire have been before a Committee of the House 
of Lords last week and this. One scheme was the Flint- 
shire Gas and Water (the engineer being Mr. Bateman, 
C.E.), and the other the Hawarden and District Water 
(the engineer a Mr. Robinson C.E.). The Committee 
decided to pass the scheme of the Hawarden Company, 
and threw out that of the Flintshire Company. 


Tue AMSTERDAM EXHIBITION.—The Paris Municipality 
has voted a sum of money to send a deputation of work- 
men, chosen by the Syndical Chambers, to this Exhibition ; 
and has further voted a supplementary credit of 45,000 
francs for the construction of a pavilion to contain the 
exhibits from that city. The pavilion will be 84 ft. long 
by 33 ft. wide. A large proportion of the space will be 
occupied by specimens of the furniture, maps, books, &c., 
used in the public schools of Paris, and this will be 
supplemented by specimens of the work of the pupils, 
beginning with the earliest stages. 
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CompiteD By W. LLOYD WISE. 
} 1] 
APPICATIONS FOR PATENTS DURING THE WEEK ENDING Nos. NAMES, & | GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
| and C., 7 
APRIL 23, 1883. Dates. ' OF APPLICANTS. ABBREVIATED TITLES, &c, For Particulars, see Corresponding Numbers in Lists of 
In the Cases of Inventions communicated from Abroad the | | April Et re. 
Names, dc., of the Communicators are given in Italics | F | I.—Announced April 20. 
after the Applicants’ Names. || 1992) R. Brown, Gains- Engines ané and driving gear for electric || = nT | 
; | rough. es. Yo. | Name. No. Name. No.| N 
Nos. — 1 y x . ~9* see. | ane ~ delivery of cigarettes. || 083 ee —_—— : OO 20 
" ABBREVIATED TITLES, &0. ,¢. ord, London. p-box charm, &c, Hy | 1883 1883 
Date, | OF RLU, 1995 | Gadsden, Foote. | Obtaining aluminium, &c, | 943 | Lake 1574 Morrison. 1620 | Mills (Moses). 
1996 | Haddan. Benazet.. | Carded wool for weaving. | (Maiche). | 1578 Justice 1621 | Rock (Ror- 
ren 1997 | J. Shepherd, Man- Doors and fire-grates. 1219 Powell and (Dietzsch). burgh ani 
om | chester. Thompson. | 1579 | Jensen Craw ford), 
1929 Z Pring Sandbach. Metallic springs for upholstery. 1998 . = > Electric batteries. 1383 = me: ou 1622 Lloyd Wise 
“ ae ° » | uasmotes).§ 1d) oxen, Grouven), 
1980 | 3 Ey Hinges. webi Landon. ee | ieee oat 1437 —— 1582. Johnson 1623 acy 
, . i '. nery for flax, &c, (Fisher). (Vayuez- 1624. Hinks anc 
1931 | tr Garke, Mat a ag or on gal 2000 Clark. Burk. Colouring kerosene, &c. 1463 | Webley, ; Feasart), og 
dees — pao 1583 Barris ae : 1625 | Smith and 
. : 4 es & Hodges. Shuttlewoo Swann, 
1983 6. Duncan, Man- | Gum tragacanth. 2001 8. | Borland, Man- Drilling toiler shells, 1508 | Brandon 584 O'Farell. | 1626 Pigott. 
1934 | A. B. Adlard, London. Tramways. chester. (Blaguiere). | 15386 | Edmondson | 1627 Scott and 
: 4 2002 =W. Miller, Glasgow. | | Fire- extinguishing app 1507 | Grafton. & Carson. Morri 
180 | G. A. 5, Bohets, Bead: | ‘Veunsts fr il, a 2003 J. B. Hannay, Glasgow Preventing core, ee oe 1516 | Preiter 1587 | Leighton. | 1628 Waterhoure 
Waiteu. : . i ips 542 Stewart. 1588 De Pass. 1629 Nangnall. 
1936 Brookes. Weston ee ee oo 2004 J. Smith, Thornlie- Stentering and finishing woven 1544 | Skeoch. (Imbs). | 1631 Wilkineon. 
| plete specification), | , Re TP ¥ fabric 1543 Cross and | 1589 Spence __ | 1632 Preece and 
1937 | Brookes. Weston. | Centrifugal machines, (Complete 2005 .-— ae oe Ff Knife-cleaning machines, A Bevan. z _ (Chesnais) Langdon. 
specification). _ McDonnel, Live 5 ee 1549 White and | 1590 Carter. 1633 Douglass. 
1938 | N. Hamblin, London. | Life boats. 2006 . i aedie | Friction clutches, a ae rs om ooneer: 1635 Hill and 
- : ische Machin- DM ucknall & 592 ssant. Cockerill. 
1939 ‘. 5. G. Speight, Lon- | Boxes, cases, &c., for post, &c. enba- Actien Ges- | vse yeucknall. | 1598 Gillies. 1637 Todd. 
. ellscha, 552 Maughan & | 1595 Withinshaw.] 1638 Schult 
1940 | J, Reipath and FB. Saddles for bicycles, &e. 2007 L. Alderson, Bradford. Cutting labels, &c. he Waddy. 1596 Johnson 1639 Thompson. 
1941 B. Collier, London. Indicating names of stations. les 3 - _°. ot, _ : | Lawn tennis —. 1554 Abel (Nevew). Sal _ (Kose). 1641 Mulholland. 
1912 | N. Thompson, Brook- _ Stoppers or bottles, jars, &c, addan. La Banque, Manufacture of ulmin-brown. 1555 Imray (Her- 1597 Smith. 1642 Budenberg 
yn Teh —— de | ne — rps eg (Schaffer &: 
» Soman elgique & Constable 1601 Lake (Hyau Budenbers), 
i , fle tele. a. _— ono | tna atheret. | Gatinew storing fodder, &c. 1556 Newton | <: Howell). | 1643 | Biggs. 
1945 | Lake. Coupland. Manufacture of nie’ ta fabrics. (Com-! 2011 E. — Cam- ; Filing catalogue slips, &c. ae Ee nargneg 1602 "he ‘Bler) 1645 Elmore (Hi I. 
| c 00 an scheridler). tngshead), 
1946 | Boult, Hoyer et Cie. | cokemme 2 a agagea 2012 4H. F. oe Neath, Manufacture of fluxes. : Gilbert. 1603 Wade. 1647 | Boys oe 
1947 | E. Wernicke, Berlin, | Hand-weaving devices. oe.S G. Leyshon, 1559 ets and = et Fo ma 
| 5 . irby, 05 dwards. 164 -ayto 
1948 | J, mw Corwen, | Lawn tennis poles and stretchers. 2013 J. H. Hedley, Liverpool Barrels for corrosive, &c., liquids. 1561 Lake(Zhom-] 1606 Pie pe r 1649 Whitehead 
1949 Galwey. Depierre. | Unhairing hides or skins. 2014 +, Looms for weaving. - and me (brig), (Ale2 ander). 
. q ; Barton). 607 or a 1650 Re. lis & 
_ Oy | Ee a Oe 2015 | W. McG. Greaves, Man- Steam boiler, &c., furnaces. 1563 Walter. , 1609 Siomen. jl 
1951 | C. I, Bell, Greenwich. | Swing looking-glasses, &c. grouse gags | a. fo ee 1651 Thompson 
2 : ' i : Atkings). 6 addan West). 
1952 Abel. Abda nk-Abaka- | Transmitting electrical signals. 2016 | A. aX, Wilecn, Holy- Grooving metal or porcelain rolls, &c.| 1566 Wallwork. (Kahls). 1652 Coad. 
‘ won 1567 Lord. 1613. Ayton and § 1653 Morris. 
1953 | oy: Herscher | | Manufacture of bread, &c. 2017 G.G. Tandy, Clapham. | Velocipedes, 1368 | Brooks. "iyton. 1 1086 | Groth 
1954 | Johnson. La Société | Type cases, 2018 ) G. F. Morant, Blacker- | Rabbit hutches. 1569 Baillif. 1614. Johnson. (Pilger) 
| de  Typographie | ton, Devon. 1570 Hunter. (Saladin). 1 1655 Engel (De 
par Procédés Ra- | 2019 G. Grover, Clapham. | Locking n 1571 ‘Pieper. 1617 Lake (Dion). Laval). 
Apri} pides. 2020 4H. A. C. Saunders « | Selephame, oh ‘ts apparatus, &c. 1572 Roger. 1619 Imray 1656 Engel (7'uch- 
i ann | aa | ieee 1573 Sagohs snd Dujardia Jeldt). 
m ae t eaUumo yee 5 1 Fredu- 
1955 BY. Bailes, Birming- | Door furniture. 2022  Dolberg. Wienke. Lever corkscrews. ings — 
1956 | E. J. Houghton, Lon- “Telegraphic apparatus. oe | SS eee | Supplying, es. at wee es 
don. April ting electrical force Il.—Announced April 24, 
1957 J. Edwards, London. | Bottles and stoppers. mM cer munaaaes “Ran y one 
1958 | ¢. A Peteeee, Lennox-, he © ~~ kos 6: que used in 9993 1.G. Smith. ng Side-saddles, No. | Name. No. Name. No | Name. 
7 an TOOK, | = 
1959 iS care Edin- Surfacing lithographic stones. om it Magna, Wilts. ~~ 1883 ‘ 1883 ss 1883 an 
1960 G. Robey London. | Enamelling photographs. “PR a ta ease .i- 568 | Fairlie, | oe, 
: | Ericsson. 1370 Jolin, 1668 Fairlie. (La Farge). 
1961 | J. Fe — Belve-| Slide valves. 2026 J. Leighton, Nether- hn of boots and shoes. Parsons, & |] 1669 Haslam. 1689 | Seale. 
138 LF Marsh ” Bristol FE =" the brisas f hats 2027 gy | Displaying goods in windows, &c. 1402 Weck becker 1671 Tuke. sa prestige, 
| and J. Cree, Denton, | _— ” P 2028 | Sir W. Thomson, Glas- | —— regulating, and measur- | | &Schwabe.] 1672 Beatty. Preston, 
| a ’ | “ | ; ee. een | aad eee, 1464 AY ) ot — = De 
3 0. E. Davis, A ocking er bric. agn). 7 ensen usett. 
1964 mt Pc Dahl, Producing yellow dye. 2030 H. Lane, London. | Compressing or exhausting serigorm || 1496 ey a e jar). 1691 - - 
| g yde). B75 rupp. (Badoil). 
1965 > Phillipson, Dub-, Oil lamps. 2031 Jensen, Prins, Wen- | Primary voltaic batteries. 1560 — 1676 i , 1693 White . 
zel, and Kahn. | euhaus). ancza). | 1694 Adams an 
1966 E. Thornton, Bradford.| Raising _ warming build- 2032 A. 8. Haslam, Derby. | Refrigerating apparatus. 1576 Thompson 1677 Abel (Otto). Telford. 
1967 | J. Tinn, Bristol. | Galvanising shee 2033 J. os een sal | | Delivering prepaid goods. | total — — -_ _ 
veri’ mdon. | i vergn 67 joty. 696 ill. 
1968 J. B. Wilke, North | Stopping cal collision ne, &c., in ships. 994 1 Peutalrock, Munich, | Elastic sets of teeth. | = wa. 1680 = -_ 1698 Lloyd Wise 
} 5 ohnson enshaw). (Boulier & 
1969 | G. ‘Tie teen | | Receptacles for secondary batteries. | 9995 g. B. Bowen, Lianelly. | " Concentrating sulphuric acid, &e. (Recken- | 1681 Boult | Boulier). 
some | mnataee’” Pavan | Casting enaines 2198 — Gutmann. | | Sate oe ining —. ~ Pe ig orig 1699 —_ and 
mm 2 J ’ , London er for v liey an y4 arke, Gra- aker. 
1971 | Cooke. Schlotterhoss.| Automatically exposing bodies tosun, 2038 Johnson. Bozérian. Propeller clothes, &c. Packer. ham, and [1700 Wright. 
1972 Simon. Schweizer- | Cartridges and projectiles 2039 «G. ee Newcastle-  Fishplates for connecting rails, = Clegg. tei bal a 1701 a el 
ry tee | P upon- | | 5 avids, 5 Colley. ‘ Callow. 
ne a gg te 2040 Page Pointe, | Regulating, measuring, &c., fluids. || 1666 | Manbre. 1686 Mechan. 1702 | Mills (Shav). 
1973 J.H. Dunn, London. | Cartridges 2041 J. ;Zhompenn, Bolton- | — the velocities of air cur- | a 
-H. ee nm dee e-Moors. 
Pty ee Serre, | Decorticating flax, &o, 2042 @. Hookham, Birming- | | Magneto-electric machines, &c, es eee poh Bg — 
19 | | 2 : 
ane | . 2043 «4, _ Liege. | Rifled tubes. For Particulars see Corresponding Numbers in Livts of 
1975 A. Paul, Dumbarton. | Reversing valve mechanism, ee rete eee 
1976 | J. Eaton, Stockport. | Manufacture of felt hats. | Applications for Patents. 
197 B. Goulton, Koeo Wan-) Adjusting saw handle, —i | 
garoa 3 1 ow 7 aaa 
1978 ¥. Sane, Manches-} Machinery for printing fabrics. 2045 | Lake Baan. | Gun carriages, £0. | No. | Name. No. | Name. | No. Name. 
1979 | J, Clyne, Aberdeen, | Seitacting sight-feed Iubricators. «2046 | T.) A. Adamecn, Bel- | Horizontal stam engines, |} 2883 | a | 1883 1883 | 
we 247 | re, feheitier,__ | Separating mone fm malanes. } en | me a | aap 
1981 W, 0. Av Aves and G. | ~~ for wheels, | omas, Lon- | Mooring or permanent anchor. \| 1910 we . } 1 937 | — ) 1983 , Allison (Shel- 
oss, Lo: i} | A \| epine). | (Weston). | bourne). 
1962 J. Bowman, Huntley, | Conveying oil to the surface of the | 2049 B. ¢ 6, hanes Sen) Se | ani 
aca, | 2050 | P.'A. Bayle, Paris, | Glass lamp chimney. (Complete | ROCEED. 
1983 Allison. Shelbourne! bern = cables, (Com- | | specifica on). y. (Comp i 1—Time for entering Opposition expires Friday, 
1984 J, Barrett, London, | om eect oir-pamape. | 2051 Haddan. Schmidt, | Sectional boiler and feed-water regn- | May 11, 1888. 
1985 —— and Rotary engines. | 2052 BR. Hudson, Gildersome, Manufacture of metallic ne et lee No Name. es meet 
1986 T. F, A. a” and J. | Solid leather buttons, &c. | | rns, &0. ! é : : : : 
| _ Finch, Worcester. oe z F Pilg anton. steam oy ne. &¢., boots. || 1882 | 1882 1883 
“ | | . 
18E7 Rati’ Seheintcer | Burner for of lamps BS anc" chr: WUetanac mat cin | EE smi, YOR Howden, [ORE putty 
Us | - 0 3. 37 suzeau- bach & Wolle 
1988 heen. Husard "7 | Tramears, &c. 2056 Suimion Wilts ow | — brakes, &c., by fluid pres 6010 Brydges Coudrais 6061 Routledge. 
1989 | J. Fox, London | Sewing machines. 2057 W, Hochhansen, New | Electric lamps, &c. | oe — 6045 coe 608) yang 
» LOX, ; ork, U. ee 9 | f 0 | 
BO) | Ting Notnghem.” | by Are then | 2058 | fs red | =< | ~heeeeleleal | e025 | chadwicl | cous | Levee” Sits | Andeison end 
1991 Thompson. Cabelia. | Dynamo-electric machines, = -- } ' Sugden. 6061 | Dixon. Darling. 
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No. | Name. No. | Name. No. | Name. PATENTS WHICH HAVE BECOME VOID. Sennen Fee, apts Rete, Pl) -he extterenens 
a ar Pret ses ioe es 2 Non D, ans “<paep* | are made co atively shallow, and can slide on the spindle } 
Ts 1889 | 1883 ‘as —- I.- Through om Paguent of the Fad 3 car's Stamp Duty of 50. | pre anys in position by set-screws. The dish-shaped pr. mre Pe i 
6126 Hopgood and] 691 , Fairbank and} 1397 | Taylor. f ~~ | attached to the nave by screws, the back of the cutter being held 
Jenner. Robertshaw.} 1443 | Orrell. Name. No. Name, No. Name. —— the heads of the screws by helical springs. (August 25, 
6215 Imray 838 . Hinksman. 1451 , Johnson (De; — — 1582). 
(Bisson). 968 | Tylor. | Smedtand | 1880 1880 4075.* Manufacture of Clogs: 
6236 Lake 1011 | Kumagaya. Lesley). Bennie- 1476 Jensen 1509 | Kesseler {2d.]—A layer of scrap india-rubber, Gey map mn oy 
1883 (Faugier), | 1027 Boulton. 1475 | Gray. | 2 | Hearington. (Brin and (Haupt). inlaid in the sole by means of marine glue or other cement, 
67 Crompton & | 1102 | Clark (Ras- | 1504 | McEwen. | MeNeil. Brin). 1511 | Johnson Canvas overlaid with bituminous or other matter i z e 
D | ¢ atter is used for the 
—— mus and 1505 | Jeyes. 1 Dick. 1477. Harding. (Marz, tops. (August 25, 1882). 
125 Monfort. | Logers). 1527 | Keywood and Nixon. 1479 Lake Klemm, & 4077." 
20) Sprague. 1314 | Vincent. Keywood. | 1448  Gedge (Braconnier). Kayser). A Bir 7." Gas Stoves: J. F. Wright and G. E. Wright, 
450 Chapman. 1352 | Morgan. 1535 . Booth. (Loewe and] 1482. Barlow 1514 Lake mingham. (2d.)—Air to support the combustion enters 
Gs8 Lake (Ne- 395 | Taylor 1910 Clark(Lepine) Co.) (Moro). (Comins). one chamber at the open front in the lower part, and passes to the 
viere). 1451 Johnson 1487 Berly 4391515 Lake | top of a second similar chamber, and descending, passes out at the 
——F =a Ese Sa Te (Delille). (Heurte3 (Luther). bottom and out to the atmosphere external to the room. Each of 
11.—Time for entering Opposition expires Tuesday, 1455 Reimers. bise and Watt the two chambers contains a series of vertical tubes open at the 
May 15, 1883. 1458 | Hodgson. Tommasi). Carey, top and bottom. (August 25, 1882). : 
— = 1461 | Boulnois. 1488 Jurisch and Herbert. 4086. Railway Carriages, &c.: W.J.B 
| + ar tyes ‘ J » SC, : . J. Bennett and 
No. | Name. ey Name. No. Name. 1463 —— = - a Cc. H. meaner, London, (6d. 17 Figs.j—The carriages are 
a ‘ (Lang), artly toyle. ; constructed with splinter-proof compartments of (preferably 
1882 | 1882 1883 1464 Timmis. Proelt and Bradford & cylindrical form, which are mounted rs their giutfenes so chat 
6031 | Thomas. 6137 Conquest 1377 Robson and 1465 Hamilton, ; Scharowsky) nas Bolton. in event of collision, they shall become detached from them and 
6040 | Bull. (Hoe & Co. Tingle. be — — a. 1526 Faces qpaar shall be free to rise and occupy less area. (August 26, 1852). 
6054 | Pearse. 6161 | Engel (Klin- | 1434 Vaughan (2 | Morgan- " nray 527 rench an¢ ’ 
6063 | Marshall. kerfues). (Mac- Brown a (Lherminier) Re French. = nt st Raw are by Electricity : 
6089 | Williams. 6163 Green. Donald). (King), 1496 Dickinson. 1529 Whiteford. Tommasi, Paris ig er icny sag mwas ngp. 
nee | oo nets . od : 1473 Livesey. 1493 Ashbourne. | 1530 Jensen jouunast, Paris). (1s. 20 Figs.]—Relates to improvements on 
6075 | Groth 6190 | Alexander. 1457 | Harris. Th "3 : pope gs or Specification 4057 of 1881. A regulating electric > 
(Burnstein).] 6196 | Smith. 1506 | Verity and 474 Paul. 1502 Kesseler 2 _ (Nilsen). cuts out the g . . ys. etectzle contact breaker 
6077 Groth 6213 | Darling and Verity. 1475 Wirth (Fischer), } 1532 | Courteen. act effi ie " page —— ee seen S come 
(Loeser and | 1883 Long. 1555 | Imray (Her- (Manly, 511i | Fraser, Th petites ae oe pa the intensity of the current. 
- r ’ - Manly, & | 1504 | Pace € generator when running serves to drive a small machine, the 
Kyeser). 91 Wilson and renschmidt Philipn papas iné current from which passes through an electric i a 
6078 | Groth Sturgeon. and Con- _ | Philips). | 1507 André. a _ | with a rocking armature and a resi + — RAAT ORREY, fitted 
(Olausen). 92 | Grosvenor & stable). . . variable), and exciting the préesl sage rap <—e Cnem Se by 
079 Engel (De Bedford 1561 | Lake (Thom- II.—Through ae Seventh Year's Stamp ing armature which is SOUMhOn SH a summa ati pe 
Laval). 284 Fryer and son and uty of 1000. mounted on a central su spring an 
an pate “ ticle : rt, and makes contact at tw ints. 
6082 , Nunan Alliott. Barton). j act is in e i ‘ “pe B oatee!, expan 
GOS4 Edwards 387 Harrington 1567 | lead, ste No. Name No. | Name No. | Name pen se nl Rae Begs pecan hick Syrr fine an phe 
; od r= ee es ask No. . No. , . No. . ee B ar resupport which is connected to the 
(Zalim 439 Clark 1573 | Brooks and , » a c 2 , 
esse | Seen ) (Roussialle). 5 fags sok = - positive poles of the accumulator) which is coupled by a branch 
3 : 1876 18768 1876 wire to the main lamp circuits leading through a hand switch 
6106 Taylor and 464 Grey, 1583 | Harris and 1499 Louttit. 1524 Lake 1530 | Cooper the negative pole of the accumulator and by + aoe wastes 
Challen. 538 Clark Shuttlewood 1512. Beall. (Delebécque| 1556 Thonger negative pole of the battery ; pol — ny a short wire to the 
6107 Knowles, (Lynch). 1586 Edmondson 1516 | Lo Rit 56 ARIE ly directly ee he other contact is connected 
Faulks 554 Si ain Cae 516 | Lord. and Ban- | 1569 | Newton. irectly to the armature support, and serves to connect the 
a 4 § yo . —— = cosa Sa ee derali). 1585 | Gubbins | ange pole — generator to the armature support by means of 
Metcalfe, t *). a ; € spring, and a portion of the armature insulated its 
& Raines. Lake (Mark). (Hyam d PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP | Support. "lt the generator stop, the small Adee so 0 aglow 
eld —— & — _ ——.” DUTY OF 50/. HAS BEEN PAID AND REGISTERED. -_ ome the fieid magnets of the generator) will also stop, and 
’ ; a mosiey- see TN “Pe - a —_——- — ———____._ | the rocking armature will be pulled by the spring against a thi 
6116 een Gilmer. 1983 — (Shel- “i c i é E . stop connected directly with the lamp pe te which it Pete 
6117 witead ) Fons sage bourne). No. Name. No. Name. No. Name. to the armature support and thus tothe accumulator. As a 
#). in ey 4 pr a modification two generators may be combined with the inter- 
4 __WOrsnop. _ = wou 5‘ 0 188 rupter, the first serving only to charge the accumulators, and tl 
PATENTS SEALED 1557 —_ & | 1673 a 1659 , Marichenski. | second transmitting the current either to the porrencenr oe i red 
. Potter. 1752 Palmer. 1679 Jenkinson & | thelamps. The separatio : Ps. _ : 
— my ‘ ‘ \ paration of the carriages without interrupting 
1.—Sealed April 20. 1573 Boulton, 1597 Berry. Mayman. their respective illumination is by i Pate 
ee = at ; +36 Init 5a. res " sie hgcag ; secured by the following arrange- 
_ : 1579 Fijon. 1632 Smith and 1692 Williams & ment : Each carriage has an accumulator coupled pany po al 
No. eed No. Rass a 1586 ” a oon = ine Py — by = —_ leads running lengthwise of the train and 
a Le! ak weet eS) eee a wi = . ranch wires lead from the positive lead to the lamps, which are 
i i i Maer | ing Setrate| oa, gang, | Soest ta seprate return, the fo return an provided 
5012 | Edwards 5253 | Hall. 6199 | Handford vie, We oon | ae dt ake Ma sian ith switches so as to connect them to the generator or to insu- 
| (Jacotot). | 5286 | Clayton. (Edison). 28 py 4 "(Pisa aos | soe o ate them. The coupling of the mains from carriage to carriage 
5037 | Thompson | 5303 | Petri. 6206 | Handford 1844 Burbridge, | 1622 Ellis ‘ 1662 | Hartley consists of an elastic metal socket formed of three curved spring 
(Cumneer).] 5312 | Bartlett. 1883 | (Edison). Thorpe, & | 1643 | Kaye 1630 | Gray (U aris on one end of a length, holding a knob on another length. 
5041 | Green. 5322 | Chatwood & | 182 Toope. Oakior’ 1637 ah BS gon Ah tor —— — a ts disconnected and lighted by uniting 
5045 | Culmer. Chatwood. | 183 | Lorrain. a ie caer. a aide ‘ e two returns. In order to reverse the poles on the backing of 
4046 | Horcher. 5385 | Clark 362 | De Overbeck $$$ _____—— J Pe oe the — of the generator and contacts for reversing 
5051 | Beck (Oriole), | (Niewerth). , } bhe poles are carried on two shafts connected by a chain gearing, 
(Portafax).| 5300 Lake (Kraft | 498 | Cooke. PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP | and by means of an arm (which changes its direction of rotation 
5055 | Varley. & Schischkar))| 516 | Lake DUTY OF 100/. HAS BEEN PAID AND REGISTERED. | with the movement of the train) acting on two pawls on one of 
5056 | Hall. 5428 Johns. 00 ee eee = ——— oo = of brushes are brought in contact (so as 
5059 | Holmes. 5462 Lake (Wie- | 637 | White. N N N N N N. ; to change the lead), and the contacts are reversed. The two 
5064 | Read. dersheim). | 639 | Lorrain. << —— mia —— ee saponin pawls yield to the arm, one in either direction. The specification 
6069 | Pulzer. 5490 | Weatinacoke. 667 | Robinson. 1876 1876 1876 | relates lastly to means for transmitting motion from one of the 
5074 | Walters. 5493 | Tydeman. 680 | Matthews. 1688 pikes 1675 O'Neill 1374 Chabot | axles of the guard’s van tothe generators in the van. A sleeve 
5082. ‘Redfern 5498 | Jameson. 704 | Lake (Prinz) OSS gevk io | VU Neu. 34 ey mounted onthe axles is provided with two friction pulleys impart- 
a : - & 1707 Haddan 1651 Thorp. (Executor - : : ; “ee, pa 
(Lawrence). | 5541 | Clark (Wade 742 | Imray ae , lis | ing motion to a drum rotating in bearings in a sliding frame 
| : (Lechner 1696 Morewood of Bous- . 8 id 
5090 | Kose. & Wardell). | _ (Schweizer) Sessions, 4] 1703 | Lake field) (| ¢a#ried by the axle. The adhesion between the friction pulleys 
5123 | Morris. 5627. Spalding, 764 | Bowron and Jefrey) ’ ‘ (Bailey) (Gray) | is determined by the tension of springs aided if necessary by the 
5150 | Olsson. 5682 | Boby and | _ Hibbert. 1613 | Hall. tens | Quiase jones tase | attracticn produced by an electro-magnet placed within the drum. 
5173 | Tweedale. Stevens. 784 | Knowles. 1692 | Colley ¥ oF . ws (Du mente. | On the reversal! of the train, the frame is moved as far as fixed 
5198 | Lake 5792 | Parker. 811 | Lotter. e ye sae | eet). | stops will allow, and thus lessens the tension of the driving 
(Colwell). | 6083, Mil d | 1051 | Pitt (Miuill 1697 | Porter In another arran ta drivi ae butts Gounod 
"olwell). BOS: iIne an O51 | Pitt (Miiller or eee arene eee errant) jected Bete 1 gement a driving pulley is keyed to the axle, and 
SS — and De | Nopick OF APPLICATION FOR LEAVE 0 FILE A DISCLAIMER | siidiny bracket carrvine the beats ‘and carries at its upper end a 
5222 Rushworth. | 6170 Imray Castro). ‘AND MEMORANDUM OF ALTERATION | sliding bracket carrying the bearings of pulleys, the tension of the 
6245 | Barlow (Haskin), | 1053 Boult sal: ; z : ra | belts being regulated by a screw or friction pulleys may be 
(Masson). | 6183 Handford (Dancel) _< a E. Davison, London. 7 oe ao met —— | mounted 2 a shaft carried by lever arms and parallel to the axle, 
£249 | Defries. Edison) ing tramway cars,” &c, No. 4938 of 1881. C. E. Davison has | 4 spring adjusting the tension of the rollers, the tensi e 
: ( = —_—_———— | applied for leave to file a disclaimer and memorandum of altera- belts being adjusted by the sliding jim, Caugust 26, 1883) - 
M.—Sealed Apri ton of part ofthe specification of the sd Letter eter tt | ,4088. Apparatus for Regulating, Controlling. In- 
in writing of his objections at the office of the Solicitor-General, | dicating, and Registering Flow of Fluids: J. C. 
No. Name. No. Name. Room No. 549 in the Royal Courts of Justice, London, within | Stevenson, Liver 1. (6d. 8 Fiys.]—The pressure of the 
twenty-one days from the day of the date of the London Gazette | 8°5 OF other fluid acting on 8 float, causes the inlet valve to be more 
1882 | 1882 in which this notice is published. | = a closed according to the pressure of _the fluid in the outlet. 
1618 | Rogers. 5122 Thompson. 5313 Abel I Fs sprees Lo a9-aeoeen in Mcgee section, one arrangement ; 
4906 | Crook (Monk| 5134 | Landreth atta (Guhrauer ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING | e fluid entering at A passes the valve C and enters the chamber, 
a Monk) Renis. & Warmer). THE WEEK ENDING APRIL 21, 1883. | 
5066 agger 5155 Dver. 5382 Marceuil. + ~ * ere ' 
Hfight and) £160 | Fieehter | 5525 | Lake (La So- | “Pirate ved, Sen or Views given in the Spectfeation Drencinge | 
ailey). (Weber & ciété Le- is stated in each case after the price ; where none are mentioned 
— oa 5172 | aie — the Specisication is not Illustrated. ; 
pene. olie way . Jreres). y, renti y N 
roos wenn,” | S163 Waoiley ana) scr | uike (Pict). | "22" fe Commanizators are gion wan, we Nae 
5110 Cropper , Joel. 5813 | Fox. Copies of Specisications may be obtained at 38, Cursitor-street 
ep Atl pee yon & 1883 Teideman, vat A ne, E.C., either personally, or by letter, enclosing 
Shelton). Bestock. 51 | Milbourne. — of price and postage, and addressed to Mr. H. R&ADER 
5114 Hogg. 5215 | Peyton and 424 Fowler (Car- ‘ 
5117S ; . 3428. Shoes for Horses, &c.: T, H. Baker and T. 
ba) oe 5220 oumbele peed Wilson, London. 6d. 6 Figs.) The shoe is constructed so 
5121 Pickles. 5240 Lake 3 747 | Adair and as to be capable of being secured to the hoofs without the use of 
| ’ (Horton). Thomlinson nails, and so as to be readily removable therefrom, the treading 
- ——_——_—_—— - a ~ | surface consisting of blocks of hard wood or other suitable substance | here it acts on the cover H cf thet Ce. ee 
FINAL SPECIFICATIONS FILED. which will mgs bstaed — = peg aa be easily renewed is retained in the ptm pelo i cok quae sg i 
April 14, 1883, Nos. 4882, 4891, 4895, 4898, 4899, 4901, 4904, 4907, when worn out and replaced. (July 19, 1882). spindle D guided at E at F and attached to the cover H, the fluid 
4951, 4980, 5014, 5052, 5297, all of the year 3857. Correspondence Paper and Envelopes: G. | passing out by the exit B. The height of the water in J is indi- 
1882. W. Simmons, London, [(d. 1 Fiy.|—The flap is perforated | cated by a water gauge which also serves as an overflow. The 
a * 4909, 4914, 4915, 4916, 4918, 4919, 4920, 4922, along the line where or near where it folds. (August 12, 1882). rising or falling of the float may be communicated to a pencil 
- _ poe a 4939, 4945, 4972, 4999, 4051. Preserving Meat, Making Ice, &c.: W. H which presses on a piece of paper traversed by clockwork, re- 
0 > yes 882, 7 > yrs 7 * | gis ing ci , > i ig i 3 r 
1? P yep poor ae Northcott, London. (8d. 20 Figs.|—A small jet of com- | gistering approximately the number of jets alight if used for gas. 
sw tty oe altar rs vear 1889 — oe » | paratively warm compressed air is used for clearing the expansion (August 26, 1882). 
, so eee eee nore > | cylinder passages of snow. The air cylinders (or the expansion| 4099.* Safety Guard for Chaff or Hay-Cuttin - 
» 18, ” a ag hy = _ - oo = cylinder) are kept separate from the steam cylinder by being | chines: E. Rigby, Liverpool. ([2d.)—A ae or bar a= 
5000 5199 5420 5430. 5935. , 4981, 4998, | enclosed in an insulated machine room, into which is led the waste | right angles to extend over the top of the trough is hinged to the 
5009, 5129, 5420, 5430, 5935, all of the year ; : ; : : P 8 g 
1882. . , . . q —_ ee ad Rasy pe Saag inlet — = gn “2 | sides of the trough. When any force is applied to the bar it 
> 4027 india-rubber valve, kept in place by a circular wedge plate. The | reverses the machine by means of a connecting rod. (August 23, 
» 1, get 4068, 4990, 4901, 5000, all of the arrangements of the different parts of the apparatus are described | 1882). . ities 
m ¥ ” illustrated. (August 24, 1882). 
k*s 4995, 4996, 6001, 5005, 5018, 6026, 5047, 5009, | 4nd Ulustrated. (Aug _— | _4100.* Manufacture of Horseshoe Nails: W. J. 
all of the year 1882, 4067." Revolving Paper-Cutting Machines: P,| Bingham, Sheffield, (2d.]|—The nail as left by the usual 
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process of hand making, is stiffened and set by being struck by a 








ENGINEERING. 
| board, ‘&o.: H. J. Haddan, London. ( B. B par en 


pair of top and bottom tools shaped to receive the head, and is | Munson, New York, U.S.A.) (6d. 6 Figs.|—The lines dividing 
then submitted to the action of a pair of pointing tools. (August | the material into proper form are cut, and the lines of ultimate 


28, 1882). 

4101.* Ploughs: W. Swootman, Diss, Norfolk. 
—The position of the breast is altered so that the land can be put 
down sharp or left at any desired pitch. A wheel cutter isadapted 


(2d.) | 


| folding are embossed, by pressing between a die composed of 
sharp cutting and blunt embossing rules, and a co-acting and 
counter die. (August 29, 1882). 


4134.* Spinning Frames: St. J. V. Day, Glasgow. 


to the plough and fixed in front of the skim coulter. (August 28, | (J. Robertson, Samnuggur, Calcutta), [2d.]—Consists in the em- 


1882). 
4111. Dynamo-Electric Machines: H. H. ] 
London. (S. F. VanChoate, New York, U.S.A.) [Sd. 24 Figs. 


—Relates principally to the arrangement of the field magnets, | 
Fig. 1 is a sectional elevation, | chester. 


armature coils, and commutator. 


* | above the flyers. 


| ployment of much shorter spindles, whether solid or hollow than 
hitherto used, and in the placing of the driving pulleys or wharves 

(August 30, 1882). 

4136. Indicator for Cabs, &c.: J. Finney, Man- 

{6d. 4 Figs.|}—Two dials with pointers are provided 


the field magnets being shown in dotted lines, and Fig. 2 isa | one nearthe ‘“ cabby” and the other inside the vehicle. On turning 
vertical transverse section of the field magnets showing also a side | the inside pointer, the outside one turns toa corresponding degree, 


elevation of the armature. The four standards D of the machine 
are wound with coils of wire, and are secured to the plates B, 
which form respectively the top and bedplates, to which are con- 
nected the U-shaped pole-pieces E. The pole-pieces are bevelled 
or cut away at the sides, as shown in Fig. 1. The posts D are 
provided with flanges k, and also projections 1, which extend into 
recesses of the plates B. The space occupied by the coils is indi- 
cated by the dotted lines Fig. 1. The shaft is mounted in two iron 
standards secured to the bed-plate by screws of non-magnetic 
material, thestandards being separated from the bed-plate bya 
plate of non-magnetic material. The armature is constructed as 
follows : Anumber of spokes n are fixed in a hub K of non-magnetic 
material and prevented from turning by dowels or set screws, and 
are screw-threaded at their outer ends forthe reception of nuts. 


Each segmental section of the armature is constructed with a | 


middle portion upon which the coil is wound between two flanges, 
in which are formed countersunk grooves extending to the centre 
of the core, the angles serving for bearing points upon which the 
section turns when mounted in a lathe for winding. The lower 
side of the flange has a transverse edge, which sets flat upon a flat 
bearing surface extending straight across the hub. Grooves in 
the ends of adjacent sections form a seat for a spoke and a 
countersunk portion receives the nut. The outer periphery and 
the two sides of each flange are cut away transversely in order to 
lighten the structure and increase the magnetic power at those 
points. 





wound so that the top and bed-plates are of opposite polarity. If 
only two diametrically opposite coils are employed, their inner 
ends are connected together, and their free ends to the strips of 
the commutator, the two halves of which are separated by 
diagonal slots, the brushes bearing at opposite points ona line 
joining the centre of poles of the field magnets. Another set 
placed preferably at 45 deg. to the first set are joined to a second 
commutator ring in a similar manner, or two contiguous bobbins 
are connected in multiple arc with the two diametrically opposite 
bobbins, and the connexion taken to the commutator. In another 
arrangement the posts D are wound so that the two on the right 
side, say, produce an opposite polarity to the two on the left, thus 
forming four poles alternately N and S, the currents being 
collected by means of continuous rings. Both sides of the top and 
bed-plates are cut away so as to prevent the magnetisms at the 
opposite side merging together, a flap being left in the bed-plate 
for the posts supporting the shaft. A separate set of coils on the 
same armature is used for exciting the field magnets. The work- 
ing circuit may be supplied with alternating currents by leading 
the wires from the brushes to a commutator. In order to bring 
the electrical connexion through the shaft it is made hollow at its 
bearings and acylindrical core of insulating material centred in 
it by means of washers. Conductors fixed upon the face of the 
insulating material or placed in grooves thereon serve to convey 
the current, and are connected to the armature by screw bolts 
passing through insulating washers. The commutator rings are 
secured to an insulating cylinder mounted upon a metal tube 
firmly fixed to the end of the shaft by screws or other means. 
(August 28, 1882). 

4114.* Automatic Nipper for Wire Rope: J. C. 
Spence and B. G. Nichol, Newcastle-on-Tyne. [2d.}— 
Consists in an arrangement of grooved carriage of considerable 
length in reference to the diameter of the groove provided in it, 
which carriage is to be bolted securely to a substantial foundation 
so as to take the strain. (August 29, 1882). 


4120. Self-Indicating Tea or Coffee Urn, Heating 
Jacket, and Feed Kettle Combined: R, W. Raphael, 
Balnamore, Antrim. [6d. 2 Fiys.|—The water-supply kettle 
is arranged over two concentric vessels and communicates with 
both by taps. Two taps having a single outlet supply the coffee 
from the central vessel and hot water from the annular space. A 
gauge glass indicates the height of the liquids. (August 29, 1882). 


4121. Fastenings for Scythes: A. J. Boult, Lon- 
don. (A. Hagedorn, Osnabruck). [(6d. 22 Figs.J—A circular 
ferrule is placed upon the end of the handle and a T-headed bolt 
passes through the ferrule and handle. The tang of the blade 
takes into a slot in the T head. A second plate higher up, having 
a slot at 45 deg. with the handle, secures the blade from side play, 
a projection on the tang taking into the slot. (August 29, 1882). 


4122. Safety Stirrups: A, J. Boult, London. (F. 
Lehmann, Germany). (6d. 11 Figs.J—The foot of the fallen 
rider caught in the stirrup acts on a spring and opens the stirrup 
which separates from the strap, The stirrupis divided and hinged 
at the bottom, and the loopis made in halves, and a side plate is 
provided of thesame shape. (August 29, 1882). 


4123.* Filters: M. Richards, Brierley, Hill, Staff. 
{2d.]—The sponge plate is pressed down upon aring of india-rubber 
having a larger diameter than the internal diameter of the filter, 
the diameter of the sponge plate being less than the internal dia- 
meter of the filter. (August 29, 1882). 


4124." Metallic Boxes or Cases: S. Rosse, London. 
[2d.]—-A strip of the required length having on either side an oval 
projecting wing is stamped out from sheet metal, and is bent 
round the oval ends to form the cross-section of the box. A semi- 
circular portion is removed from either end of the strip. (August 29, 
1882). 

4125. Apparatus for Roasting Coffee: W. T. Sugg, 
London. {td. 3 Figs.|—The apparatus consists of a roaster, 
a steam generator, an engine for driving the roaster, and a con- 
denser for condensing the steam from the steam engine. (August 29, 
1882). 


4120. Manufacture cf Boxcs from Paper, Card- 


According to one method of winding the posts D may be 


the two being connected by chain gearing. The dials are engraved 
with directions such as stop, right turn, faster, &c, (August 30, 
1882). 





| 4139. Mpatiners Employed for Pressing Woollen 
| Fabrics, &c.: J. Burras and W. Renton, Leeds. (8d. 
| 3 Figs.]—The roller c is mounted in suitable bearings }, and rollers 
J ff are mounted around its periphery in bearings d on a carriage 
|e, attached to the rams in the hydraulic cylinders A. Therollers f 
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| can thus be raised or lowered at pleasure to impart the required 
| pressure on the roller c, or be withdrawn therefrom. The rotary 
| motion is transmitted to the rollers f from the driving pulley J. 


The material first passes through the tension rollers p. The 
| rollers c and f ff may be heated by gas. (August 30, 1882). 
4142." Door Locks: H. J. Haddan, London. (0. 


Belger and F. Preller, Hanover). (2d.)—Consists chiefly in the 
combination of alatch with one or two operating levers fixed to a 
tube which projects on both sides of the lock and carries the door 
handles, a locking lever mounted on a shaft passing through the 
tube and a spring for transmitting the turning motion of the tube 
on the latch and a key for turning the inner shaft. (August 30, 
1882). 

4143.* Diving Apparatus, &c.: E. Easthope, Wol- 
verhampton. (2d.)—Relates to apparatus employed for sup- 
plying oxygen toa receiver attached directly to the diving dress, 
and to apparatus whereby the gas after passing into the dress is, 
together with the air within the dress, circulated and purified. 
(August 30, 1882). 


4145. Marine and Fluvial Structures to Serve as 
Foundations for Forts, Piers, &c.: J. -G. Tongue, 
London. (C. J. Keenan, Paris). (6d. 4 Figs.)}—An air and 
water-tight body (e.7., a tank full of air) are placed in the water 
and are held at any suitable depth by means of chain and anchors 
or weights to the bottom. The depth may be beneath the zone of 
motion of the waves. These several tanks may be connected 
together by cross-pieces or girders, and the superstructure raised 
upon them. (August 30, 1882). 


muizoeing Juice or Liquid from Sugar 
c.: H. H. Grierson, Manchester. (C. Hughes, 
Matanzas, Cuba). {(2d.]—Additional rollers are mounted on a 
suitable framework so as to be rotated by gearing and shafts from 
the cane mill and express the juice from the crushed cane. (August 
30, 1882). 

4148. Generating, Intensifying, and Accumulating 
Electrical Energy: P. de Villiers, London. [(d. 4 Figs.) 
The apparatus comprises a generator, an exciter to intensify the 
electricity from the generator, and an accumulator. Figs. 1 and 2 
are respectively horizontal and vertical sections of one modifica- 
tion in which a battery is employed as the generator. A drum A 
is divided into six (or other even number) of chambers by partitions 
fixed to the sides of the drum and mounted upon anaxlec. The 


partitions are formed of iron and copper in such manner that the 
chambers or sides of the chambers are lined alternately with iron 
and copper and are perforated with small holes (about } in.) The 
drum is closed and made water-tight at its extremities by iron 
or steel plates d, and is partially filled with an extremely fine 
powder of chemically pure lead mixed with crushed bones, 
the mass being impregnated with highly diluted sulphuric acid 





or with an alkaline solution. The drum may be rotated or be 
stationary and the semi-liquid mass can pass by the holes from 
one chamber to another. The above forms the generator which 
may be replaced by any suitable electric battery. The exterior 
of the drum is covered with rings e of iron or steel and rings f of 
copper, of triangular sections fitted accurately upon its surface, 
the partitions in the interior and the rings being fixed by rivets of 
copper and steel. The whole is then covered with a sheet-iron or 
steel cylindrical casing B, the inner circumference of which is 
provided with similar rings e! f! of iron or steel and copper. This 
part constitutes the exciter. The casing B is enclosed with 


another cylinder C of iron or steel, the two being connected by 





(ApRIL 27, 1883. 
chemically pure powdered lead and ground pumice stone mois- 
tened with an acid or alkaline solution. Two (or other even 
number) openings are made in one of the end plates for the pas- 
sage of the wires which communicate with cones or other shaped 
pieces of carbon and ‘“ pyrolusite” or peroxide of manganese or 
carbon alone, As shown each alternate carbon piece K has a strip 
of pyrolusite attached to it. This outside portion comprises the 
accumulator. The battery portion of the apparatus may be replaced 
bya small dynamo, the armature of which is surrounded by rings of 
polished soft iron to which the magnets are secured. These rings 
are surrounded by copper rings fitting into the spaces between 
the flat or triangular parts of the iron rings. A system of brushes 
covering the exterior of the drum A and the interior of the casing 
B_ may be substituted for the rings of the exciter. Sheets of 
folded or perforated lead or alloy may be placed in the interior 
of the accumulator. The entire apparatus may effect or assist 
in effecting its own motion which may be regulated by a pen- 
dulum. The powdered lead is prepared by precipitation, from one 
of its solutions, preferably by iron. (August 30, 1882). 


4149.* Apparatus for Hanging and Removing 
Electric Lamps, &c.: A. M, Clark, London. (//. &. 
Fiske, Springfield, Mass., U.S.A.) (2d.]—The lamp frame is hung 
from a fixed support by elongated eyes at the upper ends of its 
side rods hooking into hooks at the lower ends of two pendent 
side rods. The lamp is lowered by two cords passing over pulleys 
ona crossbar of the pendant, the ends of the cords having rings 
which engage with downwardly projecting lateral prongs formed 
on the elongated eyes. The pulleys are elevated by a long pole, 
and if attached directly to the hooks they are provided with rings. 
The cords may pass through a clamp or be simply knotted together 
to limit the descent of the lamp. The long fork is provided with 
two prongs, one long and flat and the other short and bend out- 
wardly to form a hook. A tapered pintle between the prongs 
enters an aperture in the crossbar, which is embraced by the 
prongs. The crossbar may serve as a winder when notin use. 
(August 30, 1882). 

4150, Steering Gear: J.Granroth, Greenock, [&/. 
21 Figs.J—A pair of screw and feather blocks moved in opposite 
longitudinal directions by right and left-handed screw threads on 
the same longitudinal shaft act directly by vertical pins on blocks 
sliding in radial slots formed in the rudder-head, the screw and 






























| 
| feather blocks being connected together by feathers and grooved 
parts on each other, or partly on fixed guide bars. Figs. 1 and 2 
show in plan and side elevation respectively one modification, 
The rudder-head is made with two oppositely extending arms 
having radial slots 23 fitted with sliding blocks 24 receiving the 
vertical pins of two screw and feather blocks 26 fitted to each 
other with grooves and feathers. (August 31, 1882) 


4153. Carpet Fastener: E, Edwards, London. (./. 
A. Wilmot, Riverside, New Brunswick). (6d. 4 Figs.)—-Two 
jaw plates provided with teeth are connected by a hinge joint, 
actuated by a spring to keep the upper jaw opened or closed, 
whereby the lower jaw on being secured to the floor by screws 
the upper jaw springs down over the edge of the carpet and 

and Registering 


retains it. (August 31, 1882). 
4158. Apparatus for gry 

Electric Currents: A. L. Lineff, London. (2d.)—One 
branch of a U-shaped glass tube is placed inside the bobbins in 
the circuit to be measured, the other branch of much smaller 
diameter being outside the bobbin. The tube is filled toa certain 
height with mercury and aniron float put on the surface of the 
mercury in the inside branch. The current causes the float to 
descend towards the centre of the bobbins and press up the 
mercury into the smaller arm which is graduated, cach division 
corresponding to one ampére or a part of it. The surface of the 
mercury should be protected by a thin layer of glycerine. The 
mercury may be replaced by any other fluid or the smaller limb 
only may have another liquid. The continuous registration is 
effected as in barographs, &c. The section of the smaller tube 
may be so arranged that equal spaces denote equal increase of 
current. A second float used to actuate a water valve may be 
placed on the smaller limb, and the water passing through be 
measured, or a toothed rack gearing with a sector of such shape 
that the opening of the valve will be proportional to the current, 
and attached to the core may be choos pr operate the valve. The 
water is filtered, and passes to a reservoir of constant level before 
passing through the tap. (Void, the patentee having neglected 
to file a final specification. August 31, 1882). 


4164. Hydraulic Lifts: J. M. Day, W. R. Green, 
















H. C. Walker, and R. Cary, London. [6d. 3 Figs.|— 
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iron or steel plates forming a water-tight annular receptacle, the 
interior of which is lined (pre‘erably) with lead and filled wich 





ws roi 
The lifts consists as ordinarily of a cylinder and plunger attached 
to the cage. The accumulator consists of a hollow weighted ram 
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aces omeree acer : “< Soaesnaennasoaamnene = — 
loaded with weights, and working through a stuffing-box into an ] 
outer cylinder, itself being also provided with a stuffing-box sliding 
upon an internal cylinder, open at its lower end, and firmly 
attached to the framing and stayed to the lower cylinder by bolts. | 
Referring to the illustrations, y A i (see Fig. 2) are ports leading | (B 
from the chamber ¢ to the pipe T, lift cylinder D, and discharge | \?- 
pipe U respectively. When required to lift the ram B the valve f 





oosely without any frame, (September 1, 1882), 


3 moved so as to open the ports g and h, communication being 
thus made between the cylinders E, H, and D, the additional 
pressure tending to force the ram down, being proportional to the | 
area of the ram H. When required to lower the lift ram B the | 
valve f is moved until g and ¢ are in communication, whilst 
the pipe s makes a direct communication by the port h between 
E and D, the weight of the lift platform and ram B being just 
sufficient to raise the weighted ram L. The water is supplied 
from a pump or other means to the valve chamber or oylinder E. 
The valve f is operated by the ordinary well-known means. | 
(August 31, 1832). 

4166.* Apparatus to Facilitate the Impregnation 
of Air or Vapour with Antiseptic Matters: J. Mayer, 
London. (2d.)—Air forced from a bellows is caused to circulate 
through chambers containing pumice stone or cotton wool im- 
pregnated with autiseptic liquid. (September 1, 1882). | 


4171.* Safety Seapine for Wagons, &c.:G. R. 
Snowden, Bradfor (2d.])—-A lever constructed with a 
ring top made to pass over the hook of the drawbar is fitted on 
the hook of drawbar, One of the arms of the lever is made with | displacement of the frames of the end axles. The part vof the middle 
a projecting end which passes under the buffer framework and | frame protrudes by its narrow ends loosely into guide cranks fixed 
works ina guide and comes in contact with a dropping lever | at the underside of the longitudinal main beam U. The entire frame 
secured on a rod working in bearing and fitted at each end with | has thus alimited play which is facilitated by the anti-friction 
a handle, (September 1, 1882). wheels r travelling in contact with short rails on the underside of 
4173." Construction of Ships, &c.: C. D. Abel, beams U, the rollers being connected with the middle frame. 
London. (E£. Laverenne, Paris). (2d.)—Two recesses in which | The conecting-rods L transmit motion to suspended frames D of 
are placed paddle wheels rotating on vertical axes, are formed in | the end axles, which motion takes place about a pivot above the 
the angle of the bowson each side of the stem, in order to utilise | frame, which is guided at its four corners by guide cranks k fixed 
the force of the displaced water. (September 1, 1882). tothe beams D. The centre part of the supporting springs is 
- provided with a pivot to allow of the necessary movements of the 
4174. Meters for Water, &c.: J. Rettie, London. spring. Several other arrangements are described and illustrated. 
{2d.]—Two diaphragms enclosed by their edges in bellied cases (September 2, 1882) 
move to and fro under the action of the water, and press against nace Sioa 
studs connected to rods working in stuffing-boxes. (Sep-| 4185. Seeupere for Bottles, Jars. &c.: N. Thomp- 
> | tlone ire oa ae r iss ‘‘clocuee is fe onsen 
| tions 127 of 1862 and 2458 o 82. e bale or handle is forme 
4175. Securing Heads of Brooms to their Handles: preferably of steel’ or other flexible elastic wire bent to the re- 


| axle, andis capable of moving at right ang 
other suspended frames, which are capable of turning on a central 


the middle frame effects, by means of connecting-rods, the radial 











W. J. Sage, London. [id. 3 Figs.)—A somewhat T-shaped | quired shape and having turned-in ends passing through holes in | 


strap, the tail of which partially encircles the broom handle, and | the sides of the cap. (September 2, 1882). 


the head of which conforms to the shape of the broom head, is 
secured to the handle and head of the broom by screws or other! 4186.*, Construction of Voltaic Batteries: L. Hart- 
fastenings. (September 1, 1882). mann,London. (2d.)—A wooden box is div 0% into a number 
‘ of cells coated with waterproof insulating material. The elements 
4176. Printing Machines: W. S. Hope, London. which may be separated by a porous diaphragm are zinc immersed 
(6d. 6 Figs.}—K lates more particularly to that class of machine | jn a solution of potassium or sodium hydroxide, or bichromate of 
in which two cylinders mounted side by side work alternately, the potassium acidulated water, and either silver, copper, iron, carbon, 


one descending and rotating to make an impression, while the | &e., immersed (if adiaphragin is used) in a dilute sulphuric acid | 


other ascends. Referring to the illustration the equal travel of | or solution of caustic soda or potash. The negative element 
the type under the cylinder whilst taking the impression is | jg made of a wirc-drawn shape such as a fine network and is 
effected by means of a rack fixed to the table and driven by a pinion | brought into contact with non-conducting material coated with 


with an outlet to a glass tube, which may be closed by a ball 
valve. The cells are connected to the lamps, machines, &c., by 
switches which not only make and break the circuit, but also 
make the required changes in the connexion between the cells. 
(September 2, 1882). 

4188.* Machinery for Preparing Wool and other 
Fibrous Substances: I. Bailey, Keighley, Yorks. 
(2d.)—A porcupine roller, under which the slivers pass and from 

| which the wool is taken by a series of combs mounted between 
two circular plates, isemployed to feed the wool to the ordinary 
gill combs or the gill combs may be dispensed with and a series of 
combs mcunted between two circular plates be employed. The 
motion of the combs is obtained by a small crank carrying a fric- 
tion roller working in a groove in a cam plate fixed eccentrically 
to the plates carrying the combs. (September 2, 1882). 


4189. Steam Engines: A. W. Pattie and G. W. 

















which revolves round it, and is held in gear by a cam fixed on a’ Robertson, Glasgow. (2d.)—Instead of carrying the worm | 


shaft parallel with the driving shaft. The spindle of the pinion is | gearing with the wormwheel, by which the chain barrel is actuated, 
carried by the movableframe. The printed sheet is delivered on on the crankshaft (vide 2424 of 1882), it is formed with a sleeve at 


ascent and descent of the cylinders is effected by mounting their | passing through the sleeve and worm. The three cylinders (vide 
axes in bearings fitted in eccentrics or cranks CD worked by | 1472 of 1881) are connected toa condenser, (September 2, 1882). 


means of a cam which works in a frame connecting the cranks » 

ed, and rotates once to each sheet printed. The carriages are —. Aacmmpeieg one a eee 

made of such shape as toadmit of movable bearings for the inking Defty Te (2d.]—"* Relates first to an arrangement ar 

i i ing ors hic o its i re 3} my ore , e — 

eo a i—_ of different sized rollers metal or terra-cotta substances made in a hollow tube form vary- 
eing used. (September I, ee |ing in design as may be required to square round, Hexicon 
4177." Fish Bolts for Railway Fastenings: A. M, octicon or angular form.” ‘This burner is a minupilation of 

Tippett, Barrow-in-Furness. (4d. 1 Fiy.J|—The bolt is! mechanics.” The gaseous fumes are perfectly consumed “ in 

split up its centre to about one-sixteenth beyond the outer side of ! sustaining the greatest brilliancy from the smallest amount of 

the nut, and when the nut isin place the two parts are forced Luminous Malgam.” (September 2, 1882). 


outwards. (September 1, 1882). 4191." Hair Restorer: E. Ed je Rand (J. 

4178. Rooqudary or Storage Batteries: D. G. Fitz- | Braithwaite, Paris). [2d.|—Consists of 100 parts of metallic 
gerald and T. J. Jones, London. = [4d.)—Carbon, in con- | bismuth dissolved in 300 parts of azotic acid and 75 parts of tartaric 
junction with finely divided lead, oxide of lead, or insoluble | acid (dissolved in water), The mixture is filtered and the acid 
salt of lead, is used asasupport for the reduced metal which | washed away and the magma dissolved in liquid ammonia and 75 
becomes the cathode in charging the battery ; the other! parts of hyposulphite of soda with two parts of glycerine and one 
being preferably metallic lead in conjunction with finely-divided | of tincture of cantharides added. (September 2, 1882). 


lead, oxide of lead, or insoluble salt of lead, or any other . 
suitable substance. The carbon is prepared as nage A cap H By eg gyre pt mp jo 
of lead or other suitable alloy, in which may be embedded a | (ts eee : Ei ess Base Rese aaase ieee. 
wire, is cast on the ends of rods or plates of gas carbon saturated | the se nice poy yeaa eg yt ote ———— ye yr a 
in proximity to the cap with paraffine. The rods and plates may be | se ng = s lied “A tant pr fete a. ae uke Holt whe 
impregnated with metallic lead, oxide of lead, or insoluble salt of | the git pe 3 de Caer iene A epee Aponte a. poor eo 
lead, and after drying be heated to low redness with or without | 2 tag agocn oe in the, weight a chhed chyna F art of whicl 
access of air, or treated with any re-agent which will decompose i pecan eth a cae sar tbat sat time it ala La gives the 
the salt of lead. The rods are preferably surrounded with frag- | ©“ P@5** Be ‘ “ ri He 5 

‘ shi ns a Sa cede -o de. | Wheel a partial revolution which is recorded upon a dial. The 
ments of carbon, which may afb ummrenated, os above dc | water taken from any convenient source ig received ‘nto, tank 
= ~e} 5 : rte dae eage 1 keptat a constant level by a ball tap, where it is led by a 
salt of lead. The carbon fragments may be retained in contact | se a get mit Ss be oe igh 
with the conductors by a casing of felt, or preferably a perforated | Seem which tbe oo > > See = 
receptacle of carbon, lead, or other substance. Compound elec- | aicnaal ball tap is connected by a lever to a spring arranged to 


trodes may be constructed which divide the trough into cells. | monte 4 b , 
regents : . it ‘ : ‘ } close a circuit and cut off supply when the water falls below a pre- 
The anode may also be constructed of a perforated sheet of lead, | determined level. (September 2, 1882). 


or any suitabie non-conducting material, filled with loosely | 
coherent lead. The battery should be short-circuited before pro-; 4193, Machine for Cutting, Pleating, and Sewing 
ceeding to charge it. (September 1, 1882). | the Linings of Hats: W. H. Beck, London. (L. Chosson, 


.| Paris). (6d. 6 Figs.)—The linings which are manufactured by 
4181. Apparatus for Producing High Vacuum * | the machine comprise, a circular or elliptical crown and a band of 
Jameson, Newcastle-upon-Tyne. [td. 3 Figs.)— | greater or lesser depth pleated up into pleats of any desired width 
Anopened bottomed vessel is elevated above the level of the , d radtad to the crows tee aawiis (September 2, 1882). 
mercury in the highest vacuum chamber, and again depressed _ ee y 8: P Saceeintes 
below the surface of the mercury so as to be alternately filled| 4194.* Covering and Protecting the Contents of 
with the highly rarefied atmosphere of the nearly vacuous chamber | Railway Trucks: H. S. King, London. (H. Davies, 
and with mercury. A layer of strong sulphuric acid is used over | Lahore, India). [2d.]|—Upright standards are fixed on to the 
the top of the mercury in the vacuum chamber. (September 1, | middle of the tops of the ends of the truck, and support a longi- 
1882). tudinal bar, a similar parallel bar being fastened by movable 


arms to the standards so that it can be moved across the wagon. 
4182. Anuereine for Shipping Coal and other (September 2, 1882). 


Cargoes in Bulk: P. J. Messent, Tynemouth, (8d. 

5 Figs.]—The apparatus is constructed of buckets suspended freely | 4195. Machinery for the Manufacture of Paper 
by end gudgeons in pairs of endless chains composed of links’ Bags: T. Coates, Carlisle, and N. Chandler, Hednes- 
working on joints concentric with the gudgeons without inter- | ford, Staff. 











pivot, the arrangement being such that the lateral displacement of us 


the element. The bottom of each cell hasa Y formation provided | 
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mediate joints. Stops and devices for tipping the buckets at the | and pasting bags with side and bottom seams from sheets of paper 
prone moment are provided, the chain of buckets being pendent | which, after being cut in the usual way, are placed by hand upon 


a feeding table. (September 2, 1882). 


4183. Railway Vehicles: W. Lloyd Wise, London. 4196. Apparatus for Recording Votes: J. Lazenby, 
Rober, Dresden). (10d. 27 Figs.|—Relates to means for | Darnell, Yorks. [6d. 3 
} facilitating the passage round acurve. The illustration shows an | outer lockeup case, with outside knobs or handles to be actuated 
, | arrangement wherein a suspended frame is provided for the middle | by the voter, and giving motion inside the case to an index wheel 

SS to the longitudinal | and figured tape by which the number of votes is read off directly 
centre line of the carriage, the end axles being mounted upon two | (September 2, 1882). 


3 Figs.J\—Consists principally of an 


| 4197.* Sewing Machines: J. Warwick, Manchester, 
]—The objects are to enable a high rate of speed to be attained 
whilst sewing, and also to run lightly with durability. (Sep- 
tember 2, 1882). 


4198. Galvanic Batteries: E. B. Burr, Waltham- 
| stow, and W. T. Scott, (Stratford, Essex. [4d.)—Refers 
| to Specification 5604 of 1881. The zinc to form the electrodes is 
coated with a thin layer of gold over which again is a coating of 
| mercury, these being preferably deposed by electro-decomposition. 
Silver, nickel, platinum, magnesium, potassium, iridium, or 
graphite may in some cases replace the gold. (September 2, 1382). 

4199. Hopper and other Dredgers : W. R. Kinipple, 
Greenock. [6d. 3 Figs.}—The hull is constructed with the 
ladder well abaft, the aft part of the vessel being of twin ship 
form. The hoppers are arranged so that the ship can be trimmed 
fore and aft or transversely as required by employing port and 
starboard hoppers and a central forward hopper. A double or 
multiple arrangement of ladders and buckets is employed. 
Referring to the illustrations, A is the ladder-well, B, B', B2 the 
hoppers, arranged respectively at the two sides and in a central 




















| forward position. The pulley f operating the ropes for raising or 
| lowering the lower ends of the ladders E, are mounted upon the 
| framing and driven by the gearing as shown, the flat ropes being 
wound in a coil upon the pulley. The two lines of buckets may 
| be driven simultaneously by connecting together the gearing at /, 
or either may be driven independently. By the double arrange- 
ment the whole of the engine power upon the vessel can be utilised 
| fordredging. The aft part of the keels are constructed of curved 
form from the bottom of the vessel towards the level of the deck, 
so as to protect the rudders and propeller. (September 4, 1882). 
4200. Handles for Bicycles, &c.: G. S. Kelsey, 
Birmingham. ({2d.)—The handles are made hollow and of 
perforated or woven materials, preferably of thin metal or woven 
wire. (September 4,'1882). 
4201. Apparatus for Carbonising Air or Gas: H. 
Defty, London. (2d.)—The gas or air is propelled by afan or 
| bellows through the cloth, web, or wire gauze chambers sur- 


| rounded with cotton wool over which drips the hydro-carbon. 


(September 4, 1882). 
4202.  Axle-Blocks for Carriages: R. Palmer, 


| Manchester. (2d.|—The axle-block is constructed of a part of 


c ; | vulcanised caoutchoue firmly held between two plates of steel 
a board or table over the outer forme outside the cylinders. The | one side, by which it is supported in a bracket, the crankshaft | 


secured together, at the ends, by bolts or rivets. (September 4, 
1882). 


4203. Deyies all Kinds of Waste Animal Matter, 
&c.: J. F. Johnstone, London. (6d. 5 Figs.)—Consists of 


ashallow metallic pan, the lower part of which forms a jacket for 
holding the drying agent. The pan has an opening at the top. 
The waste material is kept in motion by agitators, and flat springs 
rivetted to the agitators completely scrape the bottom of the 
frame, the dried material passing through a hole in the bottom. 
(September 4, 1882). 

4204.* Metal Wagons: A. H. Wallis, Basingstoke, 
Hants. [2d.)—The doors and sides are strengthened by stamp- 
ing the metal toa concave or dished form on the outer side, a 
certain portion being left flat all round the dished piece. The 
outer edge of the door may have an outwardly projecting flange . 
(September 4, 1882). 

4205.* Copying Presses, &c.: H. J. Haddan, Lon- 
don. (A. Schapiro, Halberstadt, Germany). {2d.|—The neces- 
sary pressure is produced by a roller passed over the surface and 
pressed against it by the variable tension of a pair of tapes at- 
tached eccentrically to the holder of the roller. (September 4, 
1882). 


4206. Meagy my - Purifying, Disinfecting, and 
Medicating Air for Inhaling: S. A. Darier-Gide, 
Geneva, ([2d.|—The air passes through tubes, &c., worn next 
the body, and is passed through a small vessel containing sponge 
or other material medicated as desired, (Provisional protection 
not allowed. September 4, 1882). 


4207. Magic Lantern Lamps: F. Newton, London. 
[2d.]—Two centre wicks are arranged parallel to each other, two 
others being arranged one on either side, and at a slight angle to 
the central wicks. An ordinary bent or curved crown glass closes 
the front of the hood. (September 4, 18s2). 


4208.* Apparatus for Actuating Railway Signals, 
&c.: R. Evans and H. J. Bennett, London. (2d.]—Relates 
to the mechanism for actuating distant signals, the coils or chains 
being always retained at the proper tension, and to mechanism 
for actuating an audible signal on the engine, either simultaneously 
with or separately from the ordinary signal. (September 4, 1882). 


4209, Manufacture of Starch and Food for Animals: 
H. H. Lake, London. (W. 7. Jebb, Bujialo, U.S.A.) (6d, 
3 Figs.|}—The object is to recover and collect the valuable parts 
which are contained in the water with which the grain or products 
derived from the grain are treated in obtaining the starch, 
(September 4, 1882). 


4210. Demers Bilge Water from the Holds of 
essels: A. M. . London. (H. Cordes, Hoboken, N.J., 
U.S.A.) (6d. 6 Figs.}—The vessel’s hull has an opening in its 





[8d. 8 Figs.]—Relates to machinery for making | 





bottom fitted with a semi-tubular shield having a covering plate 
attached to its lower end, a tapered plug seat being placed within 





{ 
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the opening and a shield receiving the plug fitting into the seat, 


the aperture in the bottom being opened by means of rack bars | 


attached to the shield and plug respectively. (September 4, 1882). 


4211. Construction of Railway Signals: P. Loft- 
house, Radcliffe, Lanc. (tid. 5 Figs.|—An audible signal 
is actuated by a lever placed just inside the rails and operated 
by the flanges of the Bs when the ordinary visible signal is 
moved to danger. The lever is moved slightly from the side of 
the rails by the ordinary mechanism which lowers the semaphore 
arm. (September 5, 1882), 

4212. Production and Treatment of Carbonised 
Material, &c.: J. H. Johnson, London. (4. Caron, Paris). 
{4d.]|—Vegetables are woven or interlaced into a fabric, which is 


arranged in the form of rolls or superposed layers with or without | 


folds, pulverised charcoal being placed between the adjacent 
parts of the folds, rolls, or layers and placed in closed muffles 


filled with pulverised charcoal and heated so as to cause the fabric 
to become carbonised out of contact with the atmosphere. The 
material so prepared may be used for batteries, filters, ke. (Sep- 
tember 5, 1882), 

4213. Apparatus for Loading and Unloading 
Vessels: A. M. Clark, London. (/. W. andJ. W. Brown, 
Baitimore, U.S.A.) (1s. 14 Figs.)—A removable framework is 


located above the hatchway of the vessel, and is provided with in- 
dependently moving and downwardly extensible sections, provided 
with guides and an endless carrier, to which the packages are 
slung. The end of the carrier is supported upon an apparatus 
placed on.the wharf, and designed to provide for the shifting 
movements of the vessel. An apparatus suspended from a sup- 
port on the vessel and sustaining the carrier may replace the 
apparatus on the wharf when the vessel is being unloaded by a 
lighter craft. (September 5, 1882). 


4214. Apparatus Used in the Manufacture of Am- 
moniacal and other Chemical Salts; J. Forbes, Lon- 
don. [é6d. 1 Fiy.)—Consists of an anaular tank, the inner ring 
of the annulus rising only afew inches above the bottom, and 
provided with an outlet for carrying out any liquid that might 
otherwise accumulate there. A vessel having perforated sides 
open at the top, and provided with a valve of large area at the 
bottom is fixed to a vertical shaft, carrying fast and loose pulleys 
and a friction disc. A shoot is arranged beneath the centre of 
the vessel. (September 5, 1882). 

4215.‘ Carriages: H. Mueller, London. = (2d.]—An 
arrangement by which cabs can be opened out or closed at 
pleasure, and if closed or half opened will carry baggage on the 
roof. (September 5, 1882). 


4216. Apparatus for Rolling Wire Rods: W. 
Morris, Oakengates, Salop. [6d¢. 6 Figs.|—The billet 
having entered at one of the lower rows of holes (between the 
bottom and middle roll) it immediately enters a tube which is 
telescoped into a bent tube, which turns the rod and points it into 
a bent tube in the upper row (between the middle and top roll). 
The bent tube is free to reciprocate, and is brought back by 
springs or weights. (September 5, 1882). 


4217. Lubricators: H. J. Haddan, London. 
(FL R. P. J. Duvernay, Cluny, France). (2d.j|—The lubricators 
are constructed of a vertical glass cylinder held at top and bottom 
by a flanged disc of metal and provided with a central screw, 
screwed at its lower end into the boss of the lower holder, which 
holds the upper disc tight against the glass cylinder. The per- 
forated central boss of the lower holder penetrates upwards into 
the glass cylinder. (September 5, 1882). 


4218. Apparatus for Separating Dust from Air : 
W. B. Dell, London. § ((. 7. Smith's Middlings Purifier 
Company, Jackson, Mich., U.S.A.) (2d.)—The air charged with 
the dust is caused to flow in thin streams in contact with surfaces 
charged with electricity, e.9., by causing dises of glass and ebonite 
to rub against one another. (September 5, 1882). 


4219. Decorating Bricks, Tiles, &c.: I. B. Shaw, 
Tunstall, Staff. (4¢.)|—The colours used are in all cases 
metallic oxides or their bases, which are mixed with clean rain 
water, The size is formed from gum tragacanth, and the colours 
are worked on the size by a mixture of one part to seven of water. 
(September 5, 1882). 


4221. Apparatus for Steering Vessels, &c.: W. 
Pepper, Kingston-on-Hull. (2d.)—A circular valve admits 
steam to the twocylinders of the steam-steering engine, and is 
controlled by a steersman. (September 5, 1882). 


Tramcars and Omnibuses, &c.: C. P. Evans, 
Birmingham. (2d.)—The outside seats are covered by a series 
of folding hinged panels (which may be glazed) secured, above the 
heads of the occupants, to standards. (September 5, 1882). 


4223.*. Apparatus for Elevating Grain, &c.: G. J. 
Hone, London, = (2d.!—A semi-pear-shaped (in longitudinal 
section) bucket is pivotted, slightly in rear of its centre of gravity, 
to a metal strap, and is maintained in upright position by a notched 
sector. (September 5, 1882). 


4224. Manufacture of Starch: W. R. Lake, Lon- 
don. (J. H. Ross, Buffalo, U.S.A.) [6d. 3 Figs.J]—Consists in 
the employment of one or more centrifugal machines having un- 
perforated cylinders, against which the starch is driven by centri- 
fugal force, and which are provided with a discharge tube having 
its mouth located in the upper portion of the said cylinder, so 
that the liquid is driven into the mouth of the tube while the 
starch remains in the pan. (September 5, 1882). 


4225. Pitch Chains: S. Pitt, Sutton. (J. M. Dodge, 
Chicago, U.S.A,) (6d. 7 Figs.}—The chains are made wih oval 
links and blocksof cast or malleable cast iron are inserted into 
the links. Each block has two semi-circular grooves (in planes at 
right angles) in which the ends cf the links lie and is adapted toa 
V groove in the periphery of the wheel. (September 5, 1882). 


4226. Manufacture and Treatment of Soaps: W. 
Green, Thanet. (4/.|—The mineral oils are treated with a 
saturated solution of sub-muriate of potash and caustic soda and 
combined with animal or vegetable grease or fat or resinous 
matters and alkali or lye, thereby obtaining a saponaceous com- 
pound. The vapours thrown off during the process are drawn 
off by a fan and utilised by being passed into the furnaces of boilers. 
(September 5, 1882). 

4227. Fire-Escapes: A. M. Clark, London. (G. W. 
Smith, Harlansburg, Penn., U.S.A. [6d. 3 Fiys.J|—A pair of 
hollow guideways are made of metal tubes erected vertically in 
front of and projecting a little from the building and coupled by 
an arch at the top. A balcony is hoisted by a crank and cog gear 
and is connected to a similar balcony in the other tube. (Septem- 
ber 5, 1882). 

4228, Shuttle-Box Shifting Mechanism for Looms : 
D. Anderson, Glasgow. [6d. 2 Figs.)—A single cam on 
the low shaft of the loom is employed for effecting all the different 
shifts, and acts on a lever centred near the front of the loom and 
extending over the cam towards the back of the loom. Referring 








to the illustration the end 3 is shown of a rotary shuttle-box for 
six shuttles, and is fitted with projecting pins to be acted upon by 
two toothed rods, which when drawn down respectively turn the 
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shuttle-box in opposite directions. The two toothed rods are 
connected to two levers 6 provided with springs tending to raise 
the toothed rods. The cam 11 on the low shaft acts on a lever 12 
centred as shown, and made with a joint 15 and spring 16, The 
lever 12 is jointed to smaller levers 17 and 18, jointed to radius rods 
as shown, and has a knife edge 21 at its back end, knife edyes 
being also formed on the levers 17 and 18, which attain to diffe- 























rent heights when raised, A spring 24 tends to keep the lifting 
hooks 8 in a forward position, so as not to be acted on by the 
knife edges, the hooks being moved backwards by the pendent 
arm of the bell-crank lever, the arm 26 of which is acted on by 
Jacquard pattern cards, The extent of the shift is determined by 
a third bell-crank lever 33. (September 6, 1882). 


4229. Ventilating Railway, Tramway, and other 
Wheeled Vehicles: J. Leather, Liverpool. _ {ti. 


13 Figs.)—A rectangular frame which deflects the entering air | 


upwards is placed near the topof the window in the doors. An open 
ing is provided at the bottom of the doors. Special openings are 
made in other carriages at the front or the sides. A baffle plate 
is applied to existing ventilators to defect the current upwards. 
(Sebtember 6, 1882). 


4230, Manutacture of Cigarettes, Cigarette Tubes, 
Briar-Wood Pipes, &c.: E. L, Delaney, London. 
(2d.]—A double tin-plated bowl fits a briar-wood pipe. — The first 
bowl (into which the tobacco is placed) is perforatéd at the bottom 
and the second at the top. The stem of the pipe is made of 
amber-coloured glass with a large bore. A cigarette made 
without paper is described. (Provisional protection not allowed. 
September 6, 1882). 


4231.* Protecting Trees and Shrubs: J.H, Johnson, 
London. (/’. Kettinger and N. Ott, Vienna). [2d.)—Four 
posts provided with slotted lateral flanges engaging with catches 
on panels are driven intothe ground. The lower part is formed of 
grating, and the panels may be used for advertisements. (Sep- 
tember 6, 1882). 


4232. Apparatus for Holding and Releasing Cords 
for Venetian and Roller Blinds, &c.: J. Hudson, 
Bolton, Lanc, [6d. 24 Figs.|—The cords that hold the blind 
in position pass through holes in the cylinder attached to the 
w ndow casing, and through a ram within such cylinder. 
spring normally keeps the ram in such position that the holes do 
not coincide. Kelates also to blind rollers, &c. (September 6, 1882). 

4236. Metallic Fencing: R. J. George, Swansea. 
(Partly E. M. George, Sutna, India). {8d. 25 Figs.J)—Consists 
of fixed perforated or slotted tubular standards, having their ends 
bent and flattened or fixed in baseplates, the wires being secured 
with separate wedges dropped down such, and driven by a bar, 
rammer, or the like. 
secured by tie pieces and a base, &c, (September 6, 1882). 

4237. Tachymeters: H. J. Haddan, London. 
(E. Lambinet, Rochefort, France). [2d.|—Relates to apparatus 
for indicating the speed of rotation of shafts, &c. Consists of a 
paddle-wheel within a closed chamber, and communicating with a 
closed air chamber, and a pressure indicator. (September 6, 1882). 

4238. Manufacture of Incandescent Lamps, &c.: 


W. Crookes, London. (tid. 8 Figs.j—The threads from 
which the filaments are to be made are suspended upon a frame of 


copper (or other metal which will withstand the action of the | 


chemicals employed), which is then successively immersed in a 
bath of cuprammonia or other suitable solvent, dried, dipped 
in acid, and washed with water. The frame is then taken to 
pieces, leaving the threads connected with thetwo end bars. The 
threads are laid around rods of glass supported horizontally ina 
rack and strained by a weight, and thus held allowed to dry and 
harden. Fig. lisa front view of the metal frame, the top and 
bottoin bars being secured to the side bars by pins and notched to 
receive the thread. Fig. 2is a perspective view of the drying 
frame, and Fig. 3 a vertical section. Each standard receives the 
ends of the three glass rods g; i is the straining weight. The 
threads are then cut off and arranged in the carbonising box, 
inside which are flat plates of graphite spread with a little 
powdered charcoal, on which the filaments are laid, and a little 
more powdered charcoal spread over them, and another plate of 
graphite which receives another layer of filaments, and so on till 
the box is full. After carbonising the filaments are immersed 
and kept until required for use in chloroform, chloride of carbon, 
benzol, or other analogous liquid, and arc next inserted (with a 
little carbonaceous cement) into small nickel or platinum tubes 
which they loosely fit. Their resistance is then adjusted in the 
apparatus shown in Fig. 4. The tubes carrying the wires are 
placed upon the ends of the conducting wires leading from the 
terminals f (vide interrupted lines), the filament being enclosed 
air-tightly in the glass envelope c, the joint being secured by 
burnt india-rubber. A mercury trap may also be provided by 
meansoftherim d. The conducting wires are sealed in glass 
tubes, and two other pipes are provided, one leading to the air 
pump, and by the other carbonaceous vapour is admitted, 
Several of these enclosures may be arranged in one table, and the 
pipes g and h having branches passing toeach, The carbonaceous 
vapour is admitted by the apparatus shown in Fig. 5. The mercury 
reservoir d is connected by flexible tubing c (provided with a pinch 
cock), and tube a to the wide cylindrical tube », from which rises 
(over thirty inches) a glass tube e communicating with a vessel 
containing the carbonaceous liquid. The tube g passes to the appa- 
ratus Fig. 4. When this apparatus is exhausted the mercury 
falls in the tube e until it stands lower in ethan b; then, if the 
mercury bottle d be gradually lowered, the vapour from f will 
pass up through the mercury in } to the apparatus Fig. 4, without 


A| 


A straining post consists of three tubes | 
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is employed, a substance capable of absorbing chlorine must be 
placed before the mercury pump. The heating of the filament is 
regulated by varying the resistance in the circuit which is caused 
| by means of a metal ball rolling between two rails of brass, one of 
! which is continuous and the other divided im lengths, resistances 
being inserted between length and length. To form the stem of 
the lamp, the leads are soldered to two thin pieces of brass placed 
opposite to one another in, and bent to the shape of, a mould into 


fig 6 





a> 





} 
| 
| Which the stem enters, the plates of brass extending over about 
one-third of the circumference, and the mould is filled with plaster 
to bind the whole together. Fig. 6 shows two filaments mounted 
ina lamp, connected tothree wires. The filaments are then plated 
upas described by connecting A and C to the terminals, after 
| Which the lamp is sealed, and A and C are coupled together to form 
one wire, the filaments being then in parallel arc. (September 6, 
1882). 

4239. Holders for Wire Rope: T. Archer, Gates- 
| head. [tid. 5 Figs,|—Relates to apparatus which shall combine 
| & nipping arrangement and what is called a “surging head,” the 
mechanism being so arranged as that the latter effect, namely, the 
friction produced by the tendency to surge, shall sustain the 


major portion of the strain, and the nipping or holding effect shall 
be merely employed to prevent surging. (September 6, 1882). 


4241. Purifying Steam Boilers, Feed -Water 
| Heaters, &c.: M. Coulson, Spennymoor, Durham, 
(6d. 4 Figs.)|—Has for object to cause a continuous movement of 
| the water or liquid, by the application of heat, and thus to force 
it upwards through tubes into an inner vessel inside the boiler, by 
this means causing the substances to separate from the liquid and 
| to precipitate, deposit and collect inthe inner vessel. (September 
| 6, 1882). 
| 4242, Manufacture of Strainers, &c.: G. Tidcombe, 
| Watford. (4/.)|—Relates to improvements on former Patents 
| 1066 of 1881 and 1908 of i882. Claims, 1, soldering under pressure 
the crown plate of strainer plates to the strengthening or supporting 
framework ; 2, construction of double bottoms for brewers vats or 
tuns, and for strainers generally with slitted strainer plates in 
combination with a perforated plate. (September 6, 1582). 


4243. Sprit Sails: W. Rowden, Whitstable, and 
C.E. Doughty, Margate, |fid/. 2 Figs.|—The sail is divided 
into two parts, so that either one or both can be set or furled at 
| pleasure. (September 6, 1882), 


| Drying and Conditioning Grain and other 
| Cereals in Bulk, &c.: G. M. Capell, Passenham, 
| Northampton. [tid/. 5 Figs.|—The grain is placed in a re- 
| ceiver from which air is exhausted by a fan or by the fallofa 
| column of water through atube. Hot air may be passed through 
| the receiver, it being drawn from a stove by the action of the 
|} exhaust. The air may be deprived of moistuce by chemicals, 
Relates also to stirring the grain whilst under operation. (Sep- 
tember 6, 1882.) 

| 4245. Rotary Engines: W. R. Lake, London. (/. 
| Lojda, New York), (6d. 3 Fiqs.|—Figs. 1 and 2 are verticaland 
| transverse sections respectively of the engine, and Fig. 3 repre- 
| sents a modification. The periphery of the wheel A is provided 
| with projecting flanges forming a deep recess C, in the bottom of 
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which are hinged valves J opening alternately in opposite direc- 
tions. The upper half of the periphery is enclosed in the casing 
B, provided with an abutment at the top, and two others P at 


Fig.J. 
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the sides, forming two air-tight chambers, as shown. The steam 
enters through a pipe R and suitable slide valve to these two 
chambers, and exhausts at the openings E. The spindles of the 
valves J pass through the wheel A, and are provided with levers 
and connecting rods having at their ends rollers running in a 
groove G ina stationary cam, which causes the valve to open and 
close at the required time. The engine is reversed by altering 
the position of the valve m, In the modification the valves are 
arranged upon the projecting flanges, (September 6, 1882). 
4246. Electric Signalling Apparatus for Tele- 
phonic Purposes. &c.: W. R. Lake, London, (/. //. 
Cary, Boston, U.S.A.). (6d. 7 Figs).—Fig. lisa plan, Fig. 2 a side 
view, and Fig. 3a section on line x z, Fig. 1. The operations are 
as follows: Supposing the operator at the central station desires 
to call sub-station No. 4 into circuit, he presses a button four 





times in succession, causing four pulsations, each of which canses 
the armature at the respective sub-stations to be attracted to their 
respective electro-magnets and draw the pawls c with them, thus 





rotating the ratchet wheel and pointer. The circuit breakers are 


the lower end of the tube b being uncovered, If chloride of carbon | so arranged that when the pointers stand at No. 4 the circuit 
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breake r of No. 4 ealy will break the main line circuit. 
not strong enough to attract the armature but strong enough to | 
ring the electric bell is now sent, which only operates the bell at | 
No.4. The current is then used to set the pointers at ‘line in | 
use,” and at the termination again at ‘°C. O The polarised 
armature P, pivotted as shown, will, when attracted to one pole, 
stand in the path of the pin R and arrest the pointers at C. 
The circuit is broken by a disc provided with a space or notch, 
and arranged on the shaft ¢, a spring 3 bearing on its periphery. 
(September 6, 1882). 


4250, | een a ga Electric Machines, &c. : 
T. Donnithorne, London. (4/.)—The magnets are made of 
atube of soft iron open at one end. The tube is filled with 


magnetic iron ore and the mouth stopped with soft iron. Magnets 
so prepared, or ordinary permanent magnets, are 
circle, the north pole of one magnet being towards the south pole 
of the next, a wheel revolving between two such sets. Four semi 
circular plates are cach affixed to a standard in such manner that 
two plates face the other two, and a number of the magnets are 
affixed to the opposing faces, their length being in line with the 
axis of the semicircles. The magnets are so arranged ‘that in 
each semicircle the external pole, or that which faces towards 
the two opposing semicircles, shall be alternately a north and a 
south pole.” A composite wheel of iron and rass is fixed between 
these semicircles, and is caused to revolve at the required speed 
between the opposing poles. The periphery of the wheel 
slightly less in ¢gircumference than the exterior of the circular 
frame which carries the magnets, the inner circumference being 
about the same as the line of the circle of magnets. As many 
lengths of soft iron are used in the circumference of the wheel 
as there are spaces between the magnets, the parts being held to- 
gether by intermediate pieces of brass, which are parts of the 
spokes of the wheel. (September 6, 1882). 


251." Obtaining and Utilising Electric Currents: 
T. Slator, London, [2/.|—Kelates to improvements on Speci- 
fication 2272 of 1Ss0. The iron core of the armature has an in- 
ternal core of soft iron insulated fromthe copper wire and extend- 
ing across the armature from pole to pole. A ring or tube of soft iron 
surrounds the entire armature externally from end toend. ‘* The 
field magnets, whether permanent or electro, are arranged as that 


is 


at the point of intersection of two circles placed side by side so 
that their two circumferences approach or would intersect one 
another. The armature is placed between them, and the four 


poles of the two magnates are —— ht into close proximity with 





the soft iron ring surrounding e armature at the points where 
the greatest currents can be collected.” The rapid motion of 
the armature is reduced by two wormwheels and two se ’ 
right and left-handed respectively, soasto balance the pressure 
on the working parts and lessen the friction. When used as a 
generator the worms are taken out of gear, and it is driven 
directly by means of a pulley on the armature shaft. (September 
6, 1882). 

4252. Papor-Cutting Machines: W.H. and F.C. W. 


Latham, Bolton, Lance, (|(/.6 Fir. Relatesto automatically 
self-clamping immediately before and during the time the knife 
cutting, and to the method of actuating the clutch and break. 
(Septe mber 7, 1882) 
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| in a heated condition with 15 to 25 
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which communicates direc tly with the train pipe. Re ferring to 
Fig. 2 if a vacuum be formed in the train pipes a}, the valve} will 
be forced against a ses ating, but if a low pressure (about that of the | 
atmosphere) is formed in the train pipes, the valve J will be 
opened, allowing air to enter from the train pipe to the vacuum | 
e the brakes. Keferring to Fig. 1, whena partial | 
vacuum is formed in the train pipes a4, the valve 4 will be forced } 
from its seat, and air will pass from the pressure reservoir to the 
The valve spindle ean be actuated by hand by means 
(September 8, 1882). 


of the lever d. 


4272.‘ Coating Iron Surfaces with Nickel: E. 
Edwards, London. (/'. Blanda and A. Dumas, Bordeauz). | 
| [2d.]--The surface, after being cleaned and polished, hasa coating 


without the 
1382). 


| of pure nickel e lectro- chemically deposited upon it, 
intervention of a coating of copper. (September 8, 


4273. Casting Metals for Electrodes, &c.: H.| 
Woodward, London. |4:/.)—A layer of salt or other suitable 
material is placed in a mould of the required shape of the 
electrodes and molten lead poured over it, and another layer of 
salt, over Which again the lead is poured, and so on, until the | 
mould is filled. The metal is then removed and the salt dissolved 
out by water, or if other material has been used, if necessary by a 
suitable acid. (September %, 1582). 


4276. Treatment of Retene for Obtainment of An- 
thracene, &c,: R, Irvine, Edinburgh. [(2/.)|—The pro 
duct obtained in the distillation of resin over alk alie s, &c., after | 
being freed from oily impurities, is exposed to red he at in re torts, | 
anthracene be ing ore of the resulting products. (September 8, | 


1882). 


4281. Treatment of Peat, &c,: S. Heimann, Berlin. | 
[4d }.—The peat after being pressed, dried. and ground, is mixed 
per cent. of the slag of aniline 
works, and is then cast into moulds, the product being applicable 
to the manufacture of paving stones, railway sleepers, &c. (Sep- 
tember &, 1882). 


4283. Treatment of Coal for Coke and Bye Pro-| 
ducts: R. de Soldenhoff, Louvain, Belgium. [{(/. | 
5 Figs.,—Was for object the production of good metallurgic coke | 
and at the same time a maximum amount of tarry and ammoniacal | 
bye-products. To this end an excess of hydro-carbon rich in | 
carbon is used, subjected first to a low tempe rature and gentle 


distillation, the temperature being gradually raised to an intense 
heat, which is maintained until the end of the operation. Suitable | 
apparatus is described and illustrated. (September 8, 1382). | 


4286. Electric Bell and ay 78 Apparatus ; T.R 














Ree. London. [tid. One electro-maynet 
indi sfrom whieh room a bell has be en rung, and also rings the 
heil “The electro magnet is fixed to a block capable of jing up 
und down inave ee ae ase, being held at the top by a catch 
provided with an arm extending from it, which carries a soft iro 

ar aby ees , whic h when attracted allows the block to descend, ar d | 
its poles are carri¢d past a series of other armatures, and if a 
currentis passing through the magnet when opposite any one of 
them itattracts that one, and so shifts an indicator. When the 
block reaches the bottom the poles of the magnet come opposite 





another armature by which the bell is rung. (September 8, 1382). 
4253. Steel Frames and Pinsfor Pianofortes, &c.: 
E. Parr and ibson, London. [2d.)—The frames 4289. Needle Instruments for eens, bir 
and pin plates are permanently magnetised to enhance the tone by | graphs: E. J. Houghton, London. |(i/ Fige.J—: 
the ‘‘agitation of the magnetic field.” (September 7, 1882). | piece ofsoft light resonant substance, such as talc, mica, &c., is | 
- | attached to the needle of the instrument, and the two stops 
4254. Voltaic Batteries: F. W. Durham, New against which it vibrates are made of different material, such as | 


Barnet, Herts. (2:/.)—Pwraffine or other similar oil is poured 
over the liquid of the battery, soas toform anon-conducting 
of some thickness to prevent the gas bubbles from carrying with 
them the conducting liquid. Inwardly 
the oil from dashing out in cases of changes of level, and 
hattery is large flanged ribs cross it and subdivide the 
(September 7, 1882). 

4264. Boxesor Trunks: C. H. Stanbury, London. 
[6d 4 Figs.|—The are made telescopic, the upper lid- 
carrying part being separate from and sliding within the lower 
part. (September 7, 


4265. Washing Apparatus for Treatment of Paper 
Making Materials, &c.: W. B. Nation. [(i/. 6 Figs.|--The 
washing vatsare fitted wit h a shaft, carried in movable bearings. 
When the washing is completed strainers are placed in the vat 
and pressed down by the shaft, This serves to drain off the liquid. 
In acircular vat a revolving disc is filled with radial troughs, 
which serve to retain the heavier impurities. 


4266.° Storing Electric Energy: T. Slater, London. 
(2d.] -The plate sof thestorage battery are composed of thin sheetsof 
perforated iron or iron wire gauze upon which isspread a mixture of 
sulphate of magnesia and caustic soda or potash forone pole, and 
amixture of caustic soda or potash and calcined magnesia or car- 
bonate and sulphate of magnesia for the other. The two poles are 
separated by a porous diaphragm or by strips of plate glass. 
(September 7, 1552). 

4267. Handles of Table Cutlery, &c.: 
Sheffield. [2d.)—-The metallic portion of the handle is made 
from a strip of sheet metal, which is indented to receive the non 
metallic portion. (September 7, 1582). 


4271. Automatic Pressure ean Vacuum Brakes: 
J.C. Peache, Crewe. § [(i/. 5 Figs.j)—The object is to pre- 
vent the brakes from being applied autom: atically when the car- 
riages are uncoupled. A cock or valve allows air to exhaust from 
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the pressure reservoir or enter into the vi acuum chamber con- 
nected with cylinder diaphragm or “ equivalent apparatus for 
actuating the brakes. The cock is actuated by a small diaphragm, 





layer | 


projecting lips prevent | 


wood orivory and brass, glass or porcelain, so as to distinguish the 
difference in sound for the + and —currents. (September 8, 1882). 

4297." Joining teed and other Pipes: C. Hinks- 
man, London. [2//.) he end of each pipe to be joined is 


| passed through half of a union joint, and is spread outwards and 


| 


rivetted over the inner end of the flange. (September 9, 1882). 









4298. re ey Sy ee A. W. L. Reddie, 
London. ((. 7. Virot, Pari iqs.J—Relates to the | 
arrangement of “the pivot pins a und ‘morti of the keys, . that 

| the position of the point of support or oscillation can be ad- 
| justed, thus obviating the effect of climatic influences. (Sep 
te mber 9, 1x2). 

4300. Steam Engines: C. Jones, Liverpool. (2. 


(September 7, 1882). | 


J. Fee, | 


| six parts of water, or the mixture may be cast around ; 
! 


Is to prevent loss of heat from condensation of steam, and lower- 
ing of the temperature of the water of condensation before return 
to the boiler. (Septembe r 9, 1882). 


4303. Electrical Storage Batteries; E. Frankland, 
London. (|4d.)—The minium or oxide of lead is made intoa 
paste with water and spres ad over the plate to the required thick 
ness, filling up the holes if the plate be perforated, and_ piercing 
throu: ch the coating and materials in these holes with a brads awh 
The coating is then gently dried, and a mixture of one part of sul- 
phuric acid and nine parts of water is brushed or sponged over the 
coating, which is dried as before, and the operation repeated as 
often as necessary, or a mixture of one part of sulphuric acid to 
two of water may be mixed with the oxide of lead, and applied to 
the plates, which are pierced with a bradawl, and allowed to dry. 
It is then thoroughly saturated with sulp yhuric acid diluted with 
graphite or 
or the plates may be dipped in the mixture and allowed to 
dry and again dipped and so on, or the mixture alone or with 
powdered graphite may be cast in moulds, and the necessary con- 
| ductivity given to them by transforming them into spongy lead or 
attaching them to a plate of lead, and transforming them to 
peroxide of lead. Theplates may be connected by boring holes 
into them, which are filled with mercury and connected by wires. | 
Phosphoric or hydrochloric or other suitable acid may be used in | 
lieu of the sulphuric. (September 9, 18s2). } 

4314. Manufacture of S10t ; T. Spence, Gateshead- | 
on-Tyne,. (|2d.|—The molten metal is dropped into water as 
usual through perforations in sheets of asbestos, either in a pure | 
state or combined with material suchas white lead. (September 11, 


1882). 


4328. Cock or Tap: W. Bright, Exeter. 


gauze 





(6d. 6 Figs.) 








—A ball of india-rubber is secured to the end of the spindle and 
maintained in place by a spiral spring. The spindle is free to 
| move within the spring, and pressure being exerted on the 
spindle, the resistance of the spring is overcome and the ball 
forced away from its seat. On removing the pressure the water 
| 
forces the ball against its seat. The illustrations show a modifi- | 


cation adapted to be actuated by a ball and float. A washer of 

india-rubber is secured on the end of the spindle d and carried | 
on the plate. A normally spherical ball contained within a | 
chamber tends to keep the plug against its seat. The illustration | 


| one or more branch pipes. 


} and the 


| having 


409 


ng yielded to pressure ap pli ed 


sows the valve open, the ball havi 
on it by the float through the lever 
} 12, 1882). 

4351. Utilising Steam and Air as Motive Powers: 
J. M. X. Terlinden, Brussels. [6/. 8 Figs. he exhaust 
team is caused to re-enter the boiler which generated it. A 
certain quantity of steam regulated by valves is caused to pass 
through the pipe b' back to the boiler either a little or a 


Aland spindle d. (September 





s 


above 





little below the level of the water, To the bend of the pipe ne ar 
the inlet of steam to the boil er is connected the exhaust stean 
In a modification two boilers may be 
than the other. Air or 
the air or gas being in a 
(Sep tember 12, 1882). 





used, one working at a higher pressure 
gas may be substituted for the steam, 
| Similar manner returned to the heater. 


4376. Dynamo-Electric Machines: M. 
Paris, (84. 26 Figs,|—The wooden mandrel, upon 
ring i an =~ iction machine is mounted, y constructed in sev 
piec . lisa face view without the tightening washer 
Fig. a se ction. The mandrel is formed of two main par 
external part A being composed of wooden secti 
internal part B bronze having plane faces fitting the 
internal faces of A, and by means of the screws a, carried in the 
coliar RK, the part B is drawn into the part A and forces its sections 
avainst the ring. The inducers are wound as follows: ld 

the diameter which the winding should have are « 
from each other, Tieoe the 


Deprez, 
which the 
eral 
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ns, as sn 
of 












in couples at a little distance 





wound in the space between the se discs, the who 
in melted resin or other like insulator. These co’) 
up as required for quantity or tension or a mixed arrange 





In Figs. 3 and 4 are shown, at A, met 


ng the 





serews for coupli 










plates a in pairs, at B tongues for coupling toyether any required 
number. The commutator is formed so as to introduce successively 
and rapidly into the circuit to be broken i reasing resistances, 
Fig. 6 shows one arrangement. AB....K are resistance coils 

— Fiua 2 

—— =F ‘ 
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arranged ins 1] connected individually to the contacts a bc 
... kof the commutator. The line Lis led to the contact /, and 
its continuation is connected to the centre O, the movable rubber 


O/in passing overthe contacts will introduce increasing resistances 


into the circuit, or the resistance may be increased by a metal 
block sliding over a piece of sufficiently resisting material, uch 
| as charcoal of gradually decreasing width. Refe ig to Figs. Gand 


T 
7, the poles Aand B on the armaturesare obtained by two inducers 
a and }, connected together by a solid iron breech, or as shown the 
breech is dispensed w ith and the machine provided with two rings. 
In another arrangement the rings mounted on the same axis 
rotate before four poles of two electro-magnets whose branches 


| form part of the frame of the machine, and the axes of the coils 


traversed by the inducing current cut at right angles the axes of 
the rings. Two circuits, one of fine wire and the other of thick 
wire, are arranged on the inducers, and one induced ring is of 
fine wire and the other of thick. The fine wire inducing 
circuit is placed in tension or in derivation to the induced ring of 
fine wire which in communication with the line, the thick 
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wires being in communication with each other. At the com- 
mencement of the transmission the line current traverses the fine 
wire circuit and the machine is put in motion, generating a current 
which traverses the thick wire circuit and completes the exciting 
of the magnets ; the fine wire inducing circuit is then cut out of cir- 
cuit if in derivation or suppressed by establishing that of the ring 
if in tension by a centrifugal interruption and the machine con- 
tinues to work taking its excitation fromthe thick wire. The 
magnetic poles are reduced to nearly the dimensions of the core, 
and the spirals of the moving induced body are cut out of circuit 
when not under the inducing action. Fig. 8 shows an arrange- 
ment when there are two poles and the ring is divided into four 
sections separated by breaks M N P Q, the current being collected 
by the four brushes. In order to collect the current when a line 
of separation is in the magnetic field, the sections must be then 
joined together. Two insulating discs each carry on their edges 
four metal pieces, the entering wires of the sections being con- 




















Res 








nected to the pieces (in order) of one and the ends of the wires of 
sections 2, 3, 4, 1 being connected to the corresponding pieces of 
the other. Two rubbers bear upon the two discs at once and thus 
connect the coils of 1 and 2 and 3 and 4, or 2and 3 and 4 and 1, 
three brushes being thus necessary for each pole. The position of the 
brushes A B A! P' can be varied, thus regulating the electromotive 
force. Figs. 9and 10show a machine with tworings fitted with the 
brushes and arrangement for joining the sections as described 
above, and the forms of the cores which embrace the ring. 
Fig. 11 shows the induced ring formed of a series of bars sepa- 
rated by plates, and the brushes bear on the bars at the end, and 
are composed of several connected brushes bearing on several 
bars atonce. A piece of soft iron g is placed on the axle of the 
machine, and has a number of teeth equal to the number of the 
fields and attracted by the opposite poles, and occupies a fixed 
position in order to increase the effect. (September 14, 1882). 


4508. Treatment of Steel or Iron Ingots: P. M. 
Justice, London. (A. Cooper, Middlesbrough, temporarily of 
Vienna). [6d. 7 Figs.}—Relates to improvements in appa- 
ratus wherein the ingots, after being stripped, are allowed to 
attain a suitable temperature for rolling and without the use of a 
reheating furnace. The ingots aretaken from the moulds to the 
blooming mill on bogies, which travel through a tunnel formed of 
refractory material. The tunnel may be divided into sections. 
(September 21, 1882). 

4537. Folding Cases: H. J. Haddan, London. (4. 
Collin, Rouen). [4d.]—The material to form a case is cut out in 
the form of a eross, with parts divided to form bottom, sides, 
and top. The edges are then united by hinges or flexible ma- 
terial. (September 23, 1882). 

4717. Disc Dynamo and Magneto-Electric Ma- 
chines: J. Gordonand J. Gray, London. [6d. 6 Figs.j}— 
Two discs composed of thin sheets of brass, copper, or other good 

















| conductor rotate on parallel axes with their peripheries pressed in 
| contact. The thin web of each dise is divided by radial cuts 
running from the circumference to nearly the centre and is sur- 
rounded by a broad ring or flange forming the surface of contact. 
An electro or permanent magnet is placed so that its pole-pieses 
shall cover two sections of each disc lying about the line of the 
centres. Solid brass rings turned conical on the outer periphery 
and insulated from the flanges are forced under the flanges on 
each side. Each radial section of the disc is insulated from the 
others except at the boss. The illustrations show another mode 
of constructing the disc, the tyre being connected to the boss by 
copper wires in tension as in bicycle wheels. D D are the pole- 
pieces of the magnets. The discs are pressed in contact by means of 
the bell-crank lever F, on one arm of which weights are placed, the 
bearings of one disc being attached to the otherarm, The magnet 
coilsare connected up in shunt circuit tothe bearings, the current 
passing from one axis to its disc across the point of contact to 
the other disc. Instead of rolling contact the discs may be con- 
| nected by a fixed copper brush. Brushes may be placed at the outer 
| edges of the discs, the current passing right across a diameter. 
Flat coils may be substituted for the sections of the discs, the two 
ends of each coil being attached respectively to a brass piece on 
the tyre and tothe boss. (October 4, 1882). 


5526. Metallic Fasteners and Setting Instruments 
for Attaching Buttons, &c.: A. J. Boult, London. 
(F. A. Smith, Providence, R.1., U.S.A.) (6d, 19 Figs.]—Relates 
| to a fastener having a retaining base, and provided with prongs 
| for engagement with the shank of a button for connecting same to 

fabrics, and to an instrument for use therewith. (November 21, 
1882). 
| 








| 1883. 

| 86. Sewing Machines: J. Imray, London. (ii. Leavitt, 
Boston, Mass., and E. Flather, Bridgeport, Conn, U.S.A.) [6d. 

| 54 Figs.}—The space at our disposal is too limited to enable us to 

| do justice to this specification. It refers to various details and 

| combinations, and contains twenty-two claims. (January 6, 
1883), 

| 134. Rivetting or Eyeletting Machines: W. R. 
Lake, London. (C. M. Platt, Waterbury, Conn,, U.S.A.) (6d. 

| 5 Figs.|—Comprises an immovable receiver having spring jaws, a 


pivoted anvil bearing arm united toa forked vertical lever by a | 
link, an operating lever provided with a tripping device, &c. | 


(January 9, 1883). 
, 150. Spoolin 
(N. A, Baldwin, Milford, Conn., U.S.A.) [6d. 
chief object of this invention relates to the construction of a 


simple and automatic machine, which will regularly and evenly | 


lay the thread upon the spool in a positive and predetermined 
quantity. The invention could not be clearly described within 
our disposable limits. (January 10, 1883). 
| 
UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
| consulted, gratis, at the offices of ENGINRERING, 35 and 36, Bedford- 
street, Strand 


NOTES FROM THE SOUTH-WEST. 
Mountain Ash.—In consequence of the great demand 
| for the Forest Level bituminous coal, Messrs. Nixon have 
| decided to re-open an old level near the cemetery, which 
| was abandoned many years since. 

the Forest Level, is the No. 3 Rhondda. The coal trade of 
the Aberdare Valley is in a satisfactory condition. 


Cardif and Weston-super-Mare.—A company has been 
|formed at Cardiff for the purpose of opening up steam 


Ilfracombe. The proposed capital is 20,000/., and the 
greater portion of this sum has been already subscribed. 
A Clyde-built steamer, affording accommodation for 
300 passengers, will be placed on the new line in May, 
and will make daily to-and-fro trips. The continuance 
of such a service will mainly depend on the patronage 
extended to it. 


Bristol and the London and South- Western.—One of the 
most important battles of the present session of Parlia- 
ment has terminated in the rejection of the scheme for 
the construction of a new line which would have virtually 
brought the London and South-Western into competition 
with the Great Western at Bristol. 


Swansea.—Last week’s clearances comprised 31,499 tons 
of steam coal, against 28,623 tons in the previous week, 
or an increase of 2876 tons. Patent fuel was represented 
by 5250 tons. 
good demand. Prices are firm, but indicate no advance. 
Patent fuel continues well sustained ; all the local works 
are fully employed. Last week’s imports comprised 
5084 tons of minerals. 


Newport.—Coal prices remain firm, the more im- 
portant producers being well off for orders, and having, 
therefore, every inducement to maintain quotations. Of 
iron, &c., several parcels have been got away, the follow- 
ing being the destinations: To Algoa Bay, 1086 tons; 
Baltimore, 2102 tons; Africa, 460 tons ; Sundswall, 420 
tons; and Geffe, 360 tons. Prices in this department 
have shown little change, but orders are coming forward 
' somewhat more freely. Last week’s clearances comprised 
| 53,413 tons of coal and 4428 tons of iron ore. From 
| Bilbao there came to hand 6145 tons, and from other 
| sources, 6555 tons of ore. 


Portishead District Water Company.—A Bill promoted 
by the Portishead District Water Company for the con- 
struction of additional works, so as to give an improved 
supply to Portishead and neigbourhood, has been before 
a Select Committee of the House of Lords. The Bill was 
opposed by the Bristol Water Works Company, and by 
Sir Greville Smyth. The opposition of the owner of 
Ashton Court was withdrawn by arrangement. The 
Bristol Water Works Company opposed a clause repealing 
a clause in the Act obtained by it last year. The Com- 
| mittee passed the Bill with the exception of the clause 
| referred to. 


Cardiff.—The coal trade was again active last week, 
and it is anticipated that for some little time to come there 








will be mort or less pressure. Patent fuel remains com- 
paratively quiet, although a revival may be looked for 
shortly. A fair inquiry continues to exist for household 
coal. Iron ore has experienced little change, Last week's 
clearances comprised 146,339 tons of coal, 1875 tons of iron, 
and 726 tons of patent fuel. The imports comprised 
3670 tons of Bilbao, and 1018 tons of other descriptions of 
iron ore. 

Spanish Ironstone.—Several firms in Cardiff received 
telegrams on Friday from Bilbao, to the effect that a 
loaded Spanish steamer had sunk on the bar at the 
entrance of the river, and that all vessels, both inward 
and outward bound, have been delayed in consequence. 


Steam Coal Delegate Meeting. —A general delegate 
meeting of the steam coal colliers was held at Aberdare 
on Monday, Mr. W. T. Lewis, Cyfarthfa, presiding. 
Some 20,600 and odd workmen were represented. There 
were also present the workmen’s representatives on the 
Sliding Scale Committee and their secretary, Mr. D. 
Morgan, Aberaman. The following resolutions were 
passed after the secretary had given the decision of the 
accountants, which gave no advance upon the present 
rate of wages: “* That a levy be made of 6d per man and 
3d. for boys under sixteen years of age.” ‘‘ That this 
meeting strongly disapproves of the system of long pay- 
ments that go beyond four weeks’ time, and also urges 
upon the workmen in the various places where such 
system is in force, to make representations to their 
employers with the view of changing such system, and, 
if this will not be done, that we authorise our repre- 
sentatives on the Sliding Scale Committee to take the 
best steps in their power to have those long payments 


’ 


abolished as soon as possible.” 





Machines: W. R. Lake, London. | 
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All descriptions of steam coal have been in | 


FOREIGN AND COLONIAL NOTES. 

New Railways in Bengal.—Mr. Rivers Thompson, Lieu- 
tenant-Governor of Bengal, visited the town of Mozuffer- 
' pore on January 23, and presided at the formal opening 
of three extensions of the Tirhoot State Railway, viz., 
the branches to Mokameh, Motilhari, and Pipra Ghat. 
It is intended to carry the line as far as Bettiah, on the 

frontiers of the State of Nepaul. 


Gorman Railway Material. —The outlook of the German 
railway material market for the current year is very 
favourable. Large orders are already in hand, and it is 
well known that contracts of considerable importance 
will be placed ere long. Under these circumstances, 
there is every reason to believe that prices will be main- 
tained, and that the trading of 1883 will bear comparison 
with that of other good years. 


Westinghouse Brakes for the United States. —The West- 
inghouse Brake Company has contracted to supply all the 
goods trucks on the Central Pacific, the Southern Pacitic, 
and the Chesapeake and Ohio railways with the West- 
inghouse continuous freight-train brake, furnishing a 
stipulated number per month until all the trucks are 
fitted. 

Coke on American Railways.—The resulta of the ex- 
periments on the Cincinnati, Indianapolis, St. Louis, 
and Chicago Railway, are said to have proved that 
(at any rate on the locomotives in which it was tried) 
coke costs one-third more than coal. Although its adop- 
tion would be desirable, on account of its freedom from 
smoke and cinders, it is clear that unless some better 
|means of combustion can be devised coke is not likely 
| to come into general use as a fuel for locomotives. 


| The Bilbao Iron Trade in 1882.—The shipments of iron 
| ore from this port during the past year show an enormous 
| increase over those of 1881. yond year they amounted to 
| 3,737,347 tons against 2,550,549 tons in the preceding 
|year. By far the greater portion was exported, only 
| 44,863 tons being shipped to — ports. The carry- 
| ing trade is rapidly being absorbed by steam vessels, the 
| entries in the port during 1882 consisting of 4278 steamers 
| and 995 sailing vessels. In 1880, 3224 of the former and 
| 1803 of the latter entered. 

Number of Railway Employés.—The number of men 
| employed upon the 22,184 miles of railway terminating at 
| Chicago, is 111,023, almost five men to the mile. The 
Iowa railways employ an average of 44 men to the mile. 

A Large Wire Rope.—A single length of steel wire rope, 
2440 ft. long, is said to have been lately completed by the 
Roebling Works at Trenton, New Jersey, for a wire rope 
tramway in San Francisco, It weighed upwards of 20 tons, 
and was conveyed to its destination on two trucks, one 
end of each having been removed. 

New Alpine Railway.—The preliminary survey has been 
completed for a German Austro-Swiss and Italian Alpine 
Railway. The line is to start from Munich and proceed 
to Partenkirchen in the North Tyrol, whence it follows 
the Arlberg line as far as Landeck ; and passing along 
the upper and lower Engadine, enters the Bergadin in 
Switzerland across the Maloja Pass, thence to Chiavenna, 
and ending at Milan. Part of the Munich and Parten- 
kircher line is already complete; the crossing of the 
Maloja Pass will offer comparatively little difficulty, and 
the only really arduous engineering works will be found 
between Landeck and Finstermiinz, and inthe Engadine. 
The estimated cost is 3,250,000/. 


The First American Hammered Roll.—A large roll has 
just been completed at the Black Diamond Steel Works in 
Pittsburg, for the sheet mill of the works. The ingot, 
which weighed about seven tons, was worked under a 
17-ton steam hammer. It turned out successfully, and it 
is expected that more will be made in the same manner. 
This is believed to be the first hammered roll ever made 
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LITERATURE. 

Minutes of Proceedings of the Institution of Civil Engineers, 

with other Selected and Abstracted Papers. Vol. UX XI. 

Edited by JAMes Forrest, Secretary. London: Pub- 

lished by the Institution. 

Tue publications of the Institution of Civil Engineers 
constitute a most complete and detailed history of 
the progress of engineering in this and other coun- 
tries during the period over which they extend. 
In them may be found accounts of all the great 
works of the last fifty years, and the origin and 
development of each improved method of construc- 
tion may be traced from its initiation, through the 
intervening period of trial and experiment to what- 
ever degree of perfection it has now attained. 
Although may of the past ages have surpassed ours 
in the practice of the arts, in sculpture and in archi- 
tecture, if not in civil engineering ; yet, for want 
of a systematic record, each art in turn declined 
and was lost, when the favoumble circumstances 
under which it had grown up were removed, and 
then the whole subject had to be explored afresh, 
and the same long and wearisome investigations 
reveated, though often with far less successful 
results. It is inconceivable what the material con- 
dition of the human race would now be if each 
generation could have had the accumulated know- 
ledge of its ancestors placed at its disposal. If, for 
instance, the Egyptians, in what is called the dawn 
of history, instead of elaborating a complfcated 
system of hieroglyphics, had invented paper and 
the printing press, apparently far simpler matters, 
and had transmitted to the succeeding ages the nar- 
rative of the struggles by which they arrived at their 
early civilisation, how different might have been the 
history of the world. 

This nineteenth century, however, need fear no 
reproach from its successors for having neglected to 
accumulate every available scrap of information 
that could be gathered up and put upon paper ; but 
of all its many legacies few will record more tan- 
gible and useful results than the series of volumes 
issued by the Institution of Civil Engineers. As 
now published, their contents are divided into three 
classes. First, papers that have been read and dis- 
cussed, both orally and by correspondence ; second, 
papers published without being read ; and, third, 
abstracts of papers that have appeared in foreign 
technical literature. It is our custom to publish in 
these columns abbreviations of all the papers in the 
first class, and hence our readers are already familiar 
with the three communications which appear in the 
volume now under notice, viz., ‘‘ Recent Hydraulic 

Experiments,” by Major Allan Cunningham ; 
“Warming Buildings by Steam,” by Mr. Robert 
Briggs ; and ‘ On Sinking Two Shafts at Marsden,” 
by Mr. J. Daglish (see ENGINEERING, vol. xxxiv., 
pages 473, 529, and 553.) During its discussion, 
Major Cunningham's paper elicited several very 
valuable speeches, which were supplementary to 
the information that he afforded rather than critical. 
The main point in question was the relative merits 
of floats and current meters for gauging the velo- 
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one end of a coil, or of a series of coils, was con- | 
nected to one main, and the other end to the other, 
there was the certainty of a steady circulation, 
while at the same time the flow could be checked 
when desired without any danger. The fuel ex-| 
pended in driving the pump was very small as the 
exhaust steam was used in heating the water. 

Mr. Daglish’s description of the sinking of two 
shafts for the Whitburn Coal Company within a 
distance of 400 yards of the sea forms a most in- 
teresting paper. After the usual method of sinking 
had failed, the Kind-Chaudron process was adopted, 
and the boring carried to a depth of 304 ft. in a 
shaft filled with water, entirely by operations con- 








the method of Petermann in 1865, or polar oc- 
tagonal development, and states that Plolemy 
adopted an arrangement similar to it in some 
respects. 

Yet with all these available methods .we are 
still far from finality in matters of graticulation. 
Even as late as 1860, the director of the English 


|Ordnance Survey proposed a stereographic mode 


applicable to two-thirds of the sphere, seen on the 
interior ; there is also the method advocated by 
O'Farrell for enabling maps of any part of the 
world to be joined without error at the margins, 
and the comparatively modern method now adopted 
by the English Ordnance Survey. 


ducted from the surface. During the discussion| The book before us might have been slightly 
testimony was borne to the success attained by this| enlarged to some advantage, by adding explana- 
method of sinking on the Continent, and various | tions of the analytic modes of laying down grati- 
cases were cited where it had been used for pene- | cules according to some of the more useful systems 
trating through water-bearing strata that could not | yet as it is, it forms a useful addition to the author’s 
possibly have been got through in the ordinary | numerous series of small works on scientific subjects. 
way. eee 
The papers that have been selected for printing, BOOKS RECEIVED. 
but have not been read, form an important section | Report of the Commissioner of Agriculture for the Years 
of the volume before us. They do not usually Aga 1882, Washington: Government Printing 
relate to subjects which involve novel principles, | pi, Schiffsschraube. Von Aponr Grav v. Bvonaccorst 
but are mainly the descriptions of works which have} pr Pisrosa. Mit 23 Abbildungen. Vienna: Spiel- 
been executed, and although of great value, do not} _hagen and Scharich. 
offer much ground for discussion. Of the abstracts | Technologie der Wirme und des Wassers mit besonderer 
it is unnecessary to say anything ; their usefulness| Beri#eksichtiyung des Dampfkesselbetriches. Von PRanz 
is beyond question. The Proceedings are admirably ScHWACKHOFER. Mit 1 Tafel und 85 Ilustrationen im 
tag, : 2 : Texte. Vienna: Georg Paul Faesy. 
edited. The Student’s Mechanics ; an Introduction to the Study of 
Force and Motion. 3y Warrer R. Browne, M.A. 
With Appendix of Examples, worked and un-worked. 
London: Charles Griffin and Co. 
On the Conservation of Solar Eneryy ; a Collection of Papers 
and Discussions. 3y C. Witiiam Sremens, F.R.S., 
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Construccion de Mayas. Por ENRIQUE HErIz. Barcelona: 
Ramirez. 


This excellent work of Heriz describes the various 





modes of representing geoditic surfaces on plane} )).C¢.L. With Illustrations. London: Macmillan 
sheets, or maps; the illustrations consist of eight} and Co. 


| The Smithy and Forge ; a Rudimentary Treatise, including 
Instructions in the Farrier’s Art, with a Chapter on Coach 


1K 0. scintinstecaealia . CT, eee | Smithing. With numerous Illustrations. By W.J. E. 
The representations of the hemispheres and Cranz. London : Crosby Lockwood and Co. 


large portions of the terrestrial globe on flat paper | Applied Mechanics. Part I. By Henry T. Bovey, M.A. 
are not of any value in themselves, for they must} “Montreal: John Lovell and Son. 

necessarily be mere distortions of surfaces that can | Mechanical Drawing Self Taught. By JosHua Rose. 
only be truthfully displayed on globes or approxi-| Jlustrated by 330 og, peer oa ves: ig Henry 
mate spheres, but the indications afforded by them | Carey Baird and Co.; London : Sampson Low, Marston, 
f the « t and quality of error due to the| ¢»°a7e and a. name 

. ao ae Sen eee « _ € to Me | Saw Filing; a Practical Treatise in Popular Form. By 
method of representation cannot be obtained} Ropert Grimshaw. New York: John Wiley and 
through any other means. For instance, if the | 


Sons ; London: Triibner and Co. ? 
Mercatorial, or loxodromic mode be adopted, the | The Gas Manager's Handbook. By Tuomas NEwBIGGING. 
sphere is portrayed as a lengthened chess-board | 


large plates, the text of twelve pages of very suc- 
cint matter written in good clear style. 


Third Edition, Illustrated. London: Walter King. 
ettealne. al  emmeud sella . | Saw-Mills ; their Arrangement and Management ; and the 
of graticules, also, 11 curved meridians are used in Economical Conversion of Timber. By M. Powis BALe. 


the representation of a terrestrial hemisphere, and| London: Crosby Lockwood and Co. 

the central meridian be chosen to pass through | Twenty Years with the Indicator. By Tuomas Pray, 
2 : a siete Mins, 
Kurrachee, the effect near the margin isto represent! JUN. Volume I. Boston, Mass. : Boston Journal of 
England as nearly a straight line, or of little | ,,Commerce Publishing Company. 


breadtl Yet each method may have some special | The Tramway Acts of the United Kingdom ; with Notes on 
crteapenigen SS ee ee ee the Law and Practice. Second Edition. By Henry 
use or convenience in application. 


e OF | ; ‘ ‘ Sutton, B.A., assisted by Ropert A. BENNETT, B.A. 
Setting aside all stereographic or perspective pro- | London: Stevens and Sons. 

jections as comparatively useless, the remaining | Modern Steam Practice and Engineering; @ Guide to 

methods may be classified as : 1. Autalic, or giving on a a ~ See 

equivalent areas at any part of the map. 2. Loxo-| 0% teres. onl ype ne ligpenae wean omg: ae 

dromic, or giving the same angle, bearing, or obli- 


Formule. By Joun G. Winton, assisted by W. J. 

) i : Mitiar, C.E. Illustrated by about 800 Engravings in 
quity to all meridians for any direct course. 3. Or- 
thodromic, or giving both true distances and true 








cities of steamers, and considerable diversities of | 
opinion were expressed, with the general result of | 
showing that each instrument had its special ad- 
vantages, and the selection must be guided by local 
circumstances. 

Mr. Briggs’ account of American practice in 
warming buildings by steam is followed by an 
appendix containing many formule and a large 
amount of tabular matter, which would be of great 
value if used with a due regard to the difference of 
climatic conditions here and in America. We} 
notice that the author lays claim to having invented 
the ordinary globe steam stop valve in the year 
1849 ; we had fancied that it was of much earlier 
date. Very little that was new was brought to 
light in the discussion, but attention was called to 
the treatise on steam heating by Thomas Tredgold, 
which apparently was unknown to Mr. Briggs. 
Additional proof was afforded of the extreme 
difficulty of producing a heating apparatus that 
should not produce a sensation of stuftiness, and 
should be under control. Sir Frederick Bramwell 
contributed an interesting account of a hot-water 
apparatus arranged upon principles that resemble 
those which obtain in an installation of incan- 
descence electric lamps. Two main pipes, closed 
at their further ends, were in communication with | 
an elevated tank. Near the tank a centrifugal | 
pump was interpolated in the course of one pipe, 
and when the pump was at work the pressure in 


orthodromic map corresponding to the plane cir- 
cular, and the meridian and horizon orthodromic 
modes, which are combinations of pairs of re- 


the Text, and a Series of Separate Plates. London, 
Glasgow, Edinburgh, and Dublin: Blackie and Son. 

directions from any single point for any great circle | 

course, or orthodrome. 

In the first class are the methods with circular On Saturday, the 12th inst., the International 
parallels at unequal distances, the plane circular, | Fisheries Exhibition will be opened, with much 
the mode with straight parallels at unequal | ceremony, and by Royalty, to the public, who, ren- 
distances, and straight meridians, that with con-| dered callous perhaps by the constant recurrence 
verging straight meridians, and with elliptic meri- | of exhibitions, national and international, at home 
dians. Also the methods with circular equidistant | and abroad, do not appear to realise the scope and 
parallels, and with straight equidistant parallels, | magnitude of the great work in progress at South 
the conic, the cylindric and the polar and sectorial | Kensington. The Horticultural Society’s Gardens 
methods. Heriz gives a brief account of each of | have, save for a few small patches of lawn and 
these modes, the dates at which they were em-| ornamental water, disappeared, and in their place 
ployed, and ascribes them to various discoverers, | has arisen a number of light and elegant, though 
as far as history permits. Most of these autalic | simple, buildings, covering 300,000 ft. of ground, 
methods may, however, now be treated as com- | and somewhat perplexing in theirextent andarrange- 
paratively obsolete. |ment. A part of the machinery annexes that 
In the second class the Mercatorial mode stands | belonged to the International Exhibition of 1862, 
alone; invented by the Fleming Gerard Koopman, | have been utilised, and, except for a few buildings, 
in 1569, and further applied by Wright and Bond | the same type of construction has been followed 
so as to be practically useful, it still remains the | throughout, with very good results. The section on 
method used in large charts of seamen and navi- | the next pageshows the arrangement of the ribscarry- 
gators on account of its convenience in affording ing the roofs. They are made of three thicknesses 
the bearing of a ship’s course by simple inspection. | of planks, nailed together so as to break joint, and 
It is, however, unsuited to polar regions, and does | disposed in such a manner as to form a polygon, the 
not afford true distances. | inclined circle of which has a radius of 24 ft. 2 in., 
In the third class, the author enumerates three | the centre being 7 ft. above the ground. The up- 
erthodromic methods. The polar and equatorial | rights to which each rib is connected are also formed 
of three planks, with the foot mortised into a 
timber sill resting on piles. These uprights are 
extended behind each rib, as shown, to take the end 
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rib, and meet above them over the centre. The 
uprights, rafters, and ribs are connected by radially 
diverging timbers, 1} in. thick, projecting concen- 
trically within the ribs, and terminating each by a 
spear head. One half of the area over the principal 
rafter is covered with boards and felt, and the other 
with askylight, provided with ventilating louvres on 
each side. Longitudinally, the uprights are well 
braced together, the space between the sill and the 
gutter being divided into two panels of unequal 
depth. Internally, the bracing is concealed from 
view by boarding or strained canvas. Some of the 
less important buildings are finished with a more 
primitive and less elegant roof, and some little 
attempt at ornament is visible on a few of the de- 
tached structures. The executive committee have, 
indeed, wisely repressed all tendency towards ex- 
travagance in construction, and it must be admitted 
thatthey have succeededadmirably in covering a very 
large area successfully at a low cost. Nothing bet- 
ter could be wished for general effect than the view 
of the great hall, 850 ft. in length, as seen from the 
principal entrance vestibule, where the simple and 
harmonious lines of the framing are gradually lost in 
the distance under the effect of the top light reflected 
from the white paint with which the interior of the 
roof is covered. In one of the halls we regret to 
see that bad taste has been allowed to employ glar- 
ing colours and stencil plates upon the roof ribs, with 
the effect of producing the most disagreeable and 
cheapest looking disfigurement intended for decora- 
tion that could be devised. But, with this sad ex- 
ception, the decoration leaves little to be desired 
even for South Kensington, especially in some of 
the foreign courts. 

An idea of the extent of the Exhibition may be 
gathered from the accompanying plan, which shows 
how much of the Horticultural Gardens has been 
appropriated. The principal entrance in the 
Exhibition-road is a spacious vestibule effectively 
decorated with an eye to utilising the upper part 
of the wall space, which is divided in panels that 
will be let out for advertisements, the designs 
of which must be made to harmcnise with the 
general effect. This vestibule, which will also 
form an art gallery, terminates with a broad 
flight of steps descending into a main hall de- 
voted to the exhibits of Great Britain. This hall, 
850 ft. long and 50 ft. wide, has 90 of the semi- 
circular ribs above-mentioned. In each rib there 
are thirteen of the short radial timbers terminating 
internally with spear-headed points, and to each 
of these will be affixed a Swan incandescence lamp. 
In this way the whole of the hall will be lighted by 
about 1200 uniformly distributed 20-candle lights, 
the effect of which it is not easy to realise. On 
the left-hand side of the hall lie the restaurants, 
in connexion with one of which is a lecture-room, 
where lessons in the art of cooking cheap fish will 
be given every day at short intervals, the illustra- 
tions used in each lecture being afterwards con- 
sumed in the adjoining restaurant, where sixpenny 
fish dinners will be provided. At the right hand 
side of the great hall are three annexes, one devoted 
to life-saving apparatus, a second to machinery in 
motion, where a good variety of machines for boat 
making, barrel manufacture, &c., will be collected ; 
and the third to the electric lighting installation. 
This last is of very important dimensions, no less 
than 1000-horse power being provided for the pur- 
pose. The whole of this power will be furnished 
by Messrs. Davey Paxman and Co., who are 
. likely, we should suppose, to derive large indirect 
benefits from their enterprise. The same room will 
also contain the electric generators, of which there 
will be a large number and variety, supplying the 
different systems to be shown, and about which we 
shall speak later on. At the end of the great hall, 
and at right angles to it, isa very extensive and 
well-furnished aquarium, while a similar and parallel 
gallery near the Exhibition-road, will also be de- 
voted to English exhibits. Close to these galleries 
are two large halls; that on the side near Queen’s 
Gate will be devoted partly to Great Britain and 
partly to foreign countries, as follows: Germany, 
Portugal, Bahama, and the West India Islands; 
Harwiia, Austria, Chili, Switzerland, France, Italy, 
and Greece. The similar building near the Exhibi- 
tion-road is divided between China, India and 
Ceylon, the Straits Settlements, Japan, Tasmania, 
and New South Wales. Midway of their length these 
halls are connected by a large building belonging 
to Great Britain, and to be devoted almost wholly 
to fresh-water fisheries, while to the left of this 
promenade are annexes for Spain, Norway, 
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Sweden, the United States, Canada, Russia, Bel- | 


gium, the Netherlands, Denmark, and Newfound- 
land. Between the pavilions of Spain and Norway, 
and those of Canada and Russia, are ornamental 


Ploor| lene = 


of the fresh-water fishery gallery of Great Britain, 
and the large central reservoir. Finally, we may 
| mention in this rapid survey of the general arrange. 
| ments of this Exhibition, the fish market that is con- 


tanks which will be stocked with fish, as also will | structed to the right of the principal entrances, and 
be the corresponding tanks on the right-hand side | to which access will be given to the outside public as 














May 4, 1883.1 | 





ENGINEERING. 


7. 




















TWEDDELL’S HYDRAULIC RIVETTING PLANT. 
CONSTRUCTED BY MESSRS. FIELDING AND PLATT, ENGINEERS, GLOUCESTER. 





(For Description, see Page 415). 
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well as to the visitors. Of the remaining buildings 
there are the Prince of Wales's pavilion, the Board 
of Trade offices, the Press room, Custom House, 
Post Office, &c., while the Chinese Commissioners 
are erecting a pavilion and an ornamental bridge 
over the tank near theirsection. We have referred 
to the arrangements for lighting the Exhibition 
buildings, and may here give a general idea of the 





mode in which the different systems employed will 
be distributed, postponing more detailed particulars 
to a later date. As already stated, the main gallery 
will be lighted by about 1200 Swan lamps, fed by 
Siemens machines. In the aquarium there will be 
1000 Swan lamps supplied by Ferranti-Thompson 
dynamos. The courts of Belgium, Newfoundland, 
Denmark, and the Netherlands will be illuminated 
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by eighty Jablochkoff candles ; Canada, the United 
States, Norway, and Sweden will have twelve 
Ferranti are lamps, and eight lamps of the same 
type will be used in the French, Greek, and ad- 
jacent English courts. The mode of lighting the 
gallery devoted to English fresh-water fisheries has 
not yet been settled. 

The New South Wales and Chinese sections will 
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be furnished with 600 seein ine andescence lamps, | 
and the gallery devoted to Great Britain, parallel | 
and adjacent to the Exhibition-road, will be lighted | 
by the Edison Company. Twenty-four Giilcher are | 
lamps will be distributed over the building contain- 
ing machinery in motion, and in the electric light 
station. There will be thirty Brockie are lamps in 
the life-saving apparatus court, and 300 Swan’s in 
the Prince of Wales’s pavilion. The main entrance 
and vestibule will be lighted by twenty-four Soleil 
lamps, and the same number of Serrin lamps will 
be in the refreshment room. The fish market will 
be lighted by the Electric Light Supply Company 
with ‘‘ Franklin” dynamos and lamps, and the con- 
servatory will remain as heretofore with the four 
Siemens arc lamps. Arrangements have also been 
made for fifty are lamps and 800 incandescence on 
a new system (the Allan-Hochausen). The Goulard 
and Gibbs method of distribution will also be illus- 
trated by a centre station and sixteen branches, 
from which light and power will be given off. From 
this list it will be seen that the approaching Exhibi- 
tion should present a hitherto unparalleled display 
of electric lighting in practical application, and 
should afford the best possible means of judging 
the relative values of different systems, so far as 
illuminating qualifications go. The power for pro- 
ducing the current will be furnished to the ditferent 
exhibitors gratuitously, but none of them will be 
paid for the light supplied. The whole of the| 
arrangements for the electric lighting are being 
carried out by Mr. W. D. Gooch, under the control 
of Colonel Festing. 

The scope of the Exhibition is a very wide one, 
embracing almost every subject that can be con- 
nected directly and indirectly with fishing industries. 
The contents will be arranged under seven different 
classes, and sixty-one sub-divisions, which may be 
summarised as follows : 

Class I. (Section A). Sea Fishing.—1. Gear used 
in trawling, herring, long line, hand line, and 
other fishing, with nets, hooks, harpoons, and other 
tackle. 2. Oyster dredges, and appliances for 
catching the crustaceans. Fishing craft, in- 
cluding steam fishing and carrying vessels, and 
sailing boats. 4. Ropes and canvas. 5. Equip- 


ments, such as capstans, compasses, telescopes, 


charts, signalling apparatus, electric lights, &c. 
6. Models of harbours, piers, and slips. 7. Mode 
of manufacturing fishing tackle and nets. 8. Life 
boats and life-saving apparatus. Appliances for 
breaking the force of the sea at the entrance of 
harbours and elsewhere. 10. Submarine cables, 
telephones, and other modes of electric signalling. 
11. Methods of protecting submarine cables from 
injury by fishing operations. 

Section B. Freshwater Fishing.—1. 
fixed appliances for catching salmon. 
rods and fly-fishing appurtenances. 
and appurtenances. 4. Pike, barbel, 
coarse tish rods and appurtenances. 95. Traps and 
other apparatus for catching eels, lampreys, ce. 

Hooks. 7. Anglers’ apparel. 8. Boats, punts, 
and cables. 

Class II. Economie Condition of Fishermen.— 
1. Apparel and personal equipment. 2. Food and 
medicine chests. 3. Models and plans of dwellings. 
4. Contracts of partnership, insurance of life, 
boats, gear, &c. ; benefit societies. 

Class III, Commercial and Economic.—1. The 
preparation, preservation, and utilisation of fish for 
edible and other purposes. The transport and 
sale of fish. 

Class IV. Fish € 
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‘ulture.—1. Models and drawings 
of fish hatching, feeding and rearing establish- 
ments, and appliances for transporting fish ova. 
2. Exhibits of the development and progressive 
growth of fish. 3. Models of fish ladders and 
passes. 4. Scientific investigations referring to 
the diseases of fish, their cure ‘and prev ention, the 
purification of streams, and physical and chemical 
researches into the condition of salt and fresh-water 
affecting fish. Aquatic flora and fauna. 5. Accli- 
matisation of fish. 

Class V. Natural History.—1. The aquaria. 
Works on icthyology. 3. Specimens illustrating the 
relation between extinct and existing fishes. 

Class VI. The History and Literature of Fishing, 
Fishery Laws, and Fish Commerce.—1. Ancient 
fishery implements. 2. Fishery laws of different 
countries. %. Copies of treaties, conventions, &c., 
dealing with international fishery relations. 4. Re- 
ports, statistics, and literature of fish, fishing, and 
fisheries. 5. Reports of acclimatisation of fish. 

Class VII. Loan Collection and Essays. 
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The invitation issued by the Commissioners of the 
Exhibition to foreign nations has met with the most 
gratifying response, and the applications for space, 
both from at home and abroad were sufficient to 
occupy double the quantity of available space. As 
will be seen from the plan, Sweden, Norway, the 
United States, and Canada will be the largest of 
the foreign sections, while Spain and Russia, New 
South Wales and the Netherlands, Newfoundland 
and Denmark, all cover a large area. France is 
practically unrepresented, and occupies a smaller 
space than the Isle of Man, which appears, we 
believe, for the first time in the history of ex- 
hibitions, in an independent section. The United 
States Government has voted no less than 12,000I. 
for the purpose of this Exhibition, and the cata- 
logue of the section, which will be a bulky volume, 
willinclude an elaborate treatise on the fishresources 
and industries of the country. Naturally, such an 
Exhibition possesses a large commercial interest for 
the United States, as this country is a purchaser to 
an enormous and ever increasing extent. Thus, 
from the Pacific Coast alone, the export of canned 
fish to England has risen from 4000 cases in 1866 
to 928,000 cases in 1882; the weight of salmon 
from the same region having been no less than 
45,000,000 lb. last year. Equally important is the 
Exhibition to Canada and Newfoundland, which 
possess a fishing coast of over 4000 miles, producing 
a revenue of about 5,000,000/. a year, and employ- 
ing 90,000 hands. So far as London is concerned, 
it is impossible to over-estimate the useful purpose 
that this Exhibition should serve. Although 130,000 
tons of fish are annually consumed in the metro- 
polis, the quantity would be far larger if the proper 
modes of preparing the commoner varieties were 
familiar to the masses, and the means of delivering 
such fish cheaply were properly developed. To 
these two ends the Commissioners have especially 
addressed themselves. 

We have seen that under Class VII. a series of 
essays eligible for prizes is included. Over 10001. 
are to be distributed in this manner, divided into 
sums of 100/., 50/., and 25/., each for the best essays 
on twenty-two different subjects, that run briefly as 
follows : 

The natural history of commercial sea fishes 

Great Britain and Ireland, not including the 
salmonidee. A prize of 100/., donated by Sir Henry 
Peek, will be given for the best essay on this 
subject. 

The effect of the existing national and inter- 
national law for the regulation and protection of 
deep sea fisheries, and suggestions for improve- 
ments. 

Relations of the State with fishermen and 
fisheries, including all matters dealing with their 
protection and regulation. 

4, On improved facilities for ths capture, economic 
transmission, and distribution of sea fishes. 

5. On improved fishery harbour accommodation 
for Great Britain and Ireland. 

6. The best appliances and methods of breaking 
the force of the sea at the entrance to harbours 
and elsewhere. 

The last five named essays are each eligible for a 
prize of 100]. given by the Committee of the Ex- 
hibition. 

7. On the food of fishes in fresh and salt water. 
(A prize of 50/.) 

The foregoing are the subjects of primary im- 
portance, and the following fifteen are each eligible 
for a second-class prize of 25/., guaranteed partly 
by private individuals and partly by the Com- 
mittee. They will be as follows : 

1. On the legislation of the salmon fisheries in 
Scotland. 

2. On the legislation of the salmon fisheries in 
England and Wales. 

On the legislation 
Ireland. 

4. On the introduction and acclimatisation of 
foreign fish. 

5. On the propagation of fresh-water fish, other 
than salmonide. 

6. On the propagation of the salmonide. 

7. On salon disease, its prevention and cure. 

8. On oyster culture. 

9. On the best means of cultivating crustacer. 

10. On the best means of increasing the supply 
of mussels and other molluscs (except oysters) 
for bait and feod. 

11. On the best methods of insuring the 
boats, gear, nets, &c., of fishermen. 
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12. On the angling sucieties of the metropolis. 
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13. On the ‘currents, preter ature, and ie 
physical conditions of the sea in relation to the 
reproduction, growth, and migrations of fish, 

14, On the history of the Dutch fisheries. 

15. On the heriing fisheries. 

All these essays had to be submitted to the 
secretary of the Exhibition not later than Tuesday 
last, the Ist of May, and as those to which prizes 
are ‘allotted, and probably a selection of the other of 
greatest merit, will be published, a valuable addi- 
tion to the literature of the fishing industries will 
be one of the first practical results of the Exhibi- 
tion. We think it a matter for regret that no prize 

yas offered for an essay on the utilisation of fish 
for food and otherwise, a subject which forms the 
very foundation of all fishing enterprise. 

Although the International Fisheries Exhibition 
has from its inception enjoyed the most exalted 
patronage, and has been carried out under the 
superintendence and control of South Kensington 
authorities, the scheme has not been assisted 
financially by Government, the large sums requisite 
having been raised and guaranteed by private 
enterprise. The buildings have cost about 25,000/., 
and it is calculated that the total expenditure will 
not fall far short of 100,000/., but there can be no 
reasonable doubt that this sum will be far more 
than covered during the six months that the Exhi- 
bition will remain open, by the receipts at the 
turnstiles. 

Judging from its present state of incompleteness, 
the Fisheries Exhibition will be, on the day of 
opening, in a more backward condition than is 
customary on such occasions, but two or three 
weeks will doubtless be sufticient to set everything 
in order. 











ENGINES OF THE 8.8. ‘ CZAR.” 

Ix our number of April 20th we published a two- 
page engraving, showing the general arrangement of 
the engines and boilers of the s.s. Czar, additional 
views being also given on pages 364 and 365 of the 
same number. This week we publish another two- 
page engraving, showing the engines themselves to a 
larger scale, while on page 420 we give detail views of 
one of the boilers, 

The Czar is a vessel 310 ft. long, 37 ft. beam, and 
20 ft. 10 in. mean draught, her Mesheceeeat being 
4358 tons, and the area of immersed midship section 
681 square feet. She has been built by Sir W. ¢ 
Armstrong, Mitchell and Co., Newcastle-on-Tyne. 

The engines which form the subject of the present 
notice have been constructed by the Wallsend Slip- 
way and Engineering Company, Limited, of Wallsend, 
near Newcastle-on-Tyne, and they have been designed 
to indicate 1600 horse-power. They are of the com- 
pound intermediate receiver type with surface con- 
denser and have cylinders respectively 40 in. and 
78 in. in diameter, the stroke in both cases being 
4 ft. As will be seen from the section, Fig. 8, of the 
two-page engraving which we publish this week, both 
cylinders are steam jacketted, and both have working 
barrels cast separately, and fixed in place by internal 
flanges at their lower end. Both cylinders are 
fitted with double-ported slides, that of the high- 
pressure cylinder being partially equilibrated, and 
being fitted with an expansion valve on its back, as 
shown in Fig. 8. The slide spindles are of steel and 
are fitted with pistons at their top ends, these pistons 
working in balance cylinders as shown in the view just 
referred to. 

The cylinders are supported by cast-iron standards, 
the front standard for each cylinder being straight in 
front elevation, while the back standard, which is cast 
in one piece with its section of the condenser, is forked 
at its lower end as shown in Fig. 8. A very stiff form 
of framing is thus got while the main bearings are left 
freely accessible. The sections of the bedplate carry- 
ing the main bearings form a vertical joint with the 
back standards, and a horizontal joint with the front 
standards, as shown in Fig. 7 in the two-page engraving 
we publish this week. 

The crankshaft, which is in two pieces, is of Mersey 
‘*ss.” iron, has main bearings 13} in. in diameter, and 
1 ft. 9}% in. long, while the crank-pin bearings are 
14 in. in diameter and 1 ft. 3h in. long. At its front 
end the crankshaft carries a crank-pin from which the 
expansion valve is worked, this valve having its travel 
adjustable by the arrangement of gear shown in Fig. 7. 
From this same crank-pin is also driven a small pump 
for pumping water for deck service. 

The arrangement of the propeller shaft and thrust 
bearing are shown by Figs. 3 and 4 on the two-page 
engraving published with our number of April 20, 
these views also showing the arrangement of the bilge 
suction pipes for the after end of the vessel. 

A separate engine is provided for turning the main 
engines by steam, the turning engine being bolted to 
the aft bulkhead of the engine-room, and. driving a 
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worm which gears into a large wormwheel keyed on 
the after coupling of the crankshaft. 

The piston rods are of steel, as are also the eccentric 
straps. ‘The link motion is of an excellent pattern and 
is designed so that all the bearings in the links or else- 
where are adjustable. The steam reversing gear is of 
the ‘‘all round” type, the crankshaft of the reversing 
engine carrying a@ worm gearing into a wormwheel, 
which revolves on a stud in the front standard of the 
high-pressure cylinder. In the face of this worm- 
wheel is a crank-pin, from which a connecting rod is 
led off to a lever on the reversing shaft, the arrange- 
ment being such that while the worm-wheel makes a 
complete revolution it will reverse the engines from 
fore to back gear and back again. The reversing 
engine is bolted to the front standard of the high- 
pressure cylinder as shown, and its flywheel forms a 
handwheel for reversing by hand. The crosshead 
guides are fitted with water circulation at the hack to 
assist in keeping them cool. The air, bilge, and feed 
pumps are driven in the usual way by rocking beams 
coupled to the a crosshead, The air pump 
is single acting and is 28in. in diameter with 24in. 
stroke. It has india-rubber valves and is provided 
with a manhole, so that the bucket and foot valves 
may be overhauled without disconnecting the pumps. 
There are two feed and two bilge pumps, these being 
all 44in. plunger pumps, the stroke being, of course, 
the same as that of the air pump, namely, 24 in. 

The condenser contains 1192 tubes # in. in external 
diameter and 14 ft. 2in. effective length, the area 
of condensing surface being 3200 square feet. The 
tubes are packed with brass screwed glands. The 
condensing water is supplied by one of Messrs. J. and 
H. Cwynne’s “Invincible” centrifugal pumping 
engines, the pump having 13 in. pipes and_ being 
driven direct by a vertical engine with cylinder 94 in. 
in diameter and 8 in. stroke. This pump forces the 
water through the condenser, through which it makes 
tworuns. ‘The arrangement of the centrifugal pump- 
ing engine and its connexions is shown by Figs. 
1 and 2 of the two page engraving which we pub- 
lished with our number of April 20th, and by Fig. 5 
on page 364 ante. 

The engines drive a four-bladed propeller 17 ft. 3in. 
in diameter with 20 ft. 6in. pitch, this propeller being 
of the form shown by Fig. 5 of our two-page engrav- 
ing of April 20th, and being of a special mixture of 
cast iron. 

The engines are supplied with steam by four single- 
ended boilers, arranged as shown by Figs. 1 and 2 of 
the two-page engraving just referred to, and by Fig. 6 
on page 365 ante. These boilers, which are of iron 
throughout, are designed for a working pressure of 
80 lb. per square inch, and their construction is shown 
by the detail views Figs. 9, 10, and 11, which we give 
on page 420 of the present number. Each boiler is 
10 ft. long by 12 ft. Gin. mean diameter, and contains 
three furnaces 3 ft. 3in. in diameter, each with a sepa- 
rate combustion chamber. The furnaces and combus- 
tion chambers are of 4 in. plates, and each furnace is 
stiffened by an Adamson flanged seam at the middle 
of its length. The barrel plates are {Zin. thick, and 
the upper parts of the ends Jin. thick, while the lower 
part of the back plate is }} in. and the tube-plates # in. 
thick. The arrangement of the stays is clearly shown 
by our engravings. 

Each boiler contains 200 tubes 3in. in external 
diameter and 6 ft. 10in. long between tube-plates. Of 
the number of tubes just named 149 are ordinary tubes 
No. 9 B.W.G. thick, and 51 stay tubes ;';in. thick. 
The total heating surface of the four boilers is 5708 
square feet, and the total grate surface 234 square feet, 
while the total flue area through the tubes is 29.6 
square feet. The diameter of the chimney is7 ft. 6in., 
and has a ventilating pipe up the centre, as shown, 
The chief proportions of the boilers are thus as follow : 

Ratio of grate surface to heating sur- 
ace fe ae gi on na 1: 24.39 
Ratio of fire area through tubes to 
grate area ee A: ana ies 
Ratio of area of chimney to grate area 

In addition to the main boilers there is also a 
donkey boiler placed as shown in Figs. 1 and 2 of our 
two-page engraving published with our number of the 
20th ult. The views just referred to, together with 
Figs. 5 and 6 on pages 364 and 365 auie, show clearly 
the arrangement of the steam and feed pipes, &c., 
and will render any description of these matters un- 
necessary. 

The Czar has not yet been tried at sea, but we hope 
onan early occasion to be able to give some particulars 
of the performance of the well-designed machinery 
which we have above been describing, and for the par- 
ticulars of which we are indebted to Mr. Wilham 
Boyd, the managing director of the Wallsend Slipway 
and Engineering Company, Limited. 


BOILER RIVETTING PLANT, 

WE illustrate on page 413 a general arrangement of 
hydraulic crane and stationary rivetter as adopted 
by many of the principal railway and locomotive 
works in this country and abroad. It is unnecessary 
to explain the details of Mr. Tweddell’s hydraulic 
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system of rivetting machines. The chief advantage 
in the plant shown in Figs. 1, 2, and 3 consists in 
the saving of cost in the labour connected with taking 
the boiler to and from the machine. The crane from 
which our illustration is taken, is one of two supplied 
some time ago to Messrs. Beyer, Peacock, and Co., 
of Manchester, the largest of which is capable ef lift- 
ing 9 tons through a distance of 29 ft., the slewing and 
also the racking in and out motions being both 
effected by hydraulic pressure. The peculiar shape 
of the crane is owing to its having to clear some 
beams in the roof. It will be observed that the 
handles for admitting and exhausting the pressure 
water for the various cylinders on the crane, are all 
fixed on the rivetting machine ; they are thus worked 
by the same man who does the rivetting, not only in- 
suring perfect accuracy in the work, but dispensing 
with the necessity of employing labourers to work the 
crane, 

The rivetting machine itself is a very powerful one, 
having a gap of no less than 12 ft.; this enables the 
shell of the boiler to be completely put together and 
plated, and then rivetted up straight off. This saves 
a great deal of time previously occupied in taking the 
boiler from the machine in order to put on the succes- 
sive rows of plates. A machine of similar gap recently 
supplied to the Great Western Railway for Swindon 
is arranged to work at two pressures, one at about 
50 tons for marine work and the other proportioned 
for locomotive work. These large gaps are, however, 
not new, and a machine with 10 ft. gap supplied by 
Mr. Tweddell some twelve years ago to Palmer’s Ship- 
building and Iron Company, is still doing excellent 
work. These large gap machines are partly sunk below 
the ground level, as shown in our illustration, with a 
view of saving head room. 

The general tendency to increase the size and power 
of all machine tools cannot be ignored, and in the 
design and manufacture of such powerful machinery 
as that described Messrs. Fielding and Platt have been 
very successful. As to raising and lifting appliances 
generally, as is well known, Mr. Tweddell has 
always considered and treated these as of equal 
importance with the machine tools themselves, and 
they are as much a specialité as the latter. Messrs. 
Fielding and Platt have at present some still 
more powerful machinery of this class in hand, and it 
is difficult to place any limits on the size which may 
yet be demanded. As to the power required for 
rivetting itself the limit of mere pressure seems to 
have been attained, and in the newer machines, some 
very interesting modifications are being adopted which 
we shall probably refer toon a future occasion. 

It will be remembered that when the members of 
the Institution of Mechanical Engineers visited Leeds 
a machine of similar design to that which we illustrate 
this week was inspected by the members when visiting 
the Airedale Foundry. 





ELECTRIC LIGHTING NOTES. 

A ‘‘coMMITTEE of underground communication” has 
been formed in New York for the purpose of devising 
if possible an ideal system under which every house 
may be supplied, on demand, with every form of elec- 
trical connexion, without delay, undue cost, or dis- 
turbance of the streets. There are at present no less 
than twenty-one corporations in the city of New York 
actively engaged in the business of transmitting 
electric currents along wires. Of these eleven are 
telegraph companies, including fire alarm and police 
telegraphs ; four are district messenger, including the 
burglar alarm ; one is a telephone company ; and five 
are electric lighting and power companies. Several of 
these companies possess underground rights, and some 
have availed themselves of their franchises, notably 
the Edison Company, which has a complete system in 
successful operation under about sixteen miles of 
streets. It is clear, however, that twenty corpo- 
rations, having substantially the same requirements, 
cannot follow the example of the Edison Com- 
pany and lay down independent mains, as the dis- 
turbance of the streets would become an intolerable 
nuisance. Itis the object of the committee, therefore, 
acting on behalf of several corporations, to examine in 
the most thorough manner all such devices as are 
known or may be presented for inspeetion, with a view 
of determining if a satisfactory system can be found, 
and if not, whether any plan can be devised which will 
diminish the cost of installation to each company by en- 
abling all to unite in a single system. Sucha scheme, 
if perfected, would render it possible for a householder 
to be connected to either a burglar alarm, a messenger 
call, a telephone, an incandescence electric light main, 
an are light main, a time wire, a stock register, a 
power main, ora telegraph wire without removal of the 
paveinent, 


LAUNCHES AND TRIAL TRIPS. 

AT Dundee, on Thursday, 26th April, an iron steamer 
named the Calabria, and owned by Messrs. D. Scott and 
Sons, Dundee, was launched from the yard of Mr. W. B. 
Thompson. She is of the following dimensions : ** Length 
260 ft.: breadth, 36 ft. 6 in. ; depth of hold, 17 ft. ; gross 














tonnage, 1475 tons. Built on the cellular system, with 
double bottom for water ballast throughout, and classed 
100 A1 at Lloyd’s, the Calabria will be fitted with engines 
of 150 horse-power, the cylinders having diameters of 
28 in. and 56 in., with 42 in. stroke. 


Messrs. Russell and Co., Port-Glasgow, on Friday, 
27th April, launched from their Bay-street shipyard an 
iron barque measuring 190 ft. by 30 ft. 6 in. by 19 ft. 6 in. 
and having a carrying capacity of 800 tons net. She is 
named the J. T. North, and is owned by Messrs. W. and 
J. Lockett, Liverpool. 

On Saturday, April 28th, there was launched from the 
shipyard of Messrs. Ramage and Ferguson, Leith, an iron 
screw steamer named the Granada, for Messrs. Henry 
Lamont and Co., Glasgow. Her principal dimensions 
are: Length, 216 ft.; breadth, 30 ft.; depth of hold, 
15 ft. ; the gross tonnage being about 980 tons, and dead 
weight capacity 1200 tons. The Granada will be chiefly 
engaged in the Spanish trade. 


At the same tide, Messrs. Murdock and Murray, Port: 
Glasgow, launched a screw steamer hopper barge for the 
Hull Dock Company, measuring 150 ft. by 28 ft., by 
13 ft. 6 in., and capable of carrying 650 tons of dredgings. 
She is to be supplied with compound engines of 70 horse- 
power by Messrs. Muir and Houston, Glasgow. 


At noon on Saturday the fine steamer Valetta was 
successfully launched from Messrs. C. Hill and Sons, 
Albion Dockyard, Bristol. She is intended for the 
coasting trade, and is built to the order of Messrs. 
Cuthburt, Hancock, and Co., Cardiff, this being the fourth 
vessel of the same class built for that firm by Messrs. 
C. Hill and Sons. Her dimensions are 120 ft. in length, 
23 ft. beam, 11 ft. deep, and about 250 tons gross register. 
Her engines are 45 horse-power nominal, direct-acting 
compound surface condensing, by Messrs. Plenty and 
Sons, of Newbury. 





On Monday last (the 30th ult.) the steel steamer Machin, 
built by Messrs. Raylton, Dixon, and Co., of Middles- 
brough, for Spanish owners, made her official trial trip 
from the Tees to Sunderland, givingan average speed of 
10? knots. The Machin is a steamer of 2500 tons burthen, 
with engines, by Messrs. Blair and Co., Limited, of 
Stockton, of 200 horse-power nominal, and is entirely 
copstructed of steel, made on the Siemens-Martin process 
by the Steel Company of Scotland. 

The screw steamer Rheubina, of Cardiff, made her trial 
trip on Tuesday from Milford to Swansea. She attained 
an average speed of between ten and eleven knots, with 
a moderate consumption of fuel. The following are the 
dimensions of the steamer: Length, 235 ft.; beam, 
32 ft.; and depth of hold, 16 ft. She will carry 1500 
tons on a light draught. The engines have been supplied 
by Messrs. Kincaird and Co., Greenock, and are 120 
horse-power nominal. The steamer has been built under 
special survey by the Milford Haven Shipbuilding Com- 
pany (Limited), Pembroke Dock. Messrs. J. Cory and 
Sons, of Cardiff, are the owners. The same firm have 
another steamer building by the samé company at Mil- 
ford, which will be constructed entirely of Landore steel. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Strike at the Alexandra Dock Works, Hull.—A strike, 
which threatens to be of some continuance, is at present 
going on amongst a large number of men, comprising the 
masons, bricklayers, fitters, blacksmiths, turners, and 
labourers employed in the construction of the Alexandra 
Docks, Hull. The demand is that they should be allowed 
to cease work on Saturdays at one o’clock instead of four, 
this being a reduction of two hours a week, the dinner 
hour not being included in the number worked. Before 
going on strike the average hours were 584, which is prac- 
tically equal to ten hoursaday. By virtue of overtime 
this is sometimes extended to 12} hours per day, and 
occasionally fitters, turners, and blacksmiths are required 
to work all night to forward operations. Under the cir- 
cumstances they complain that the work is excessive, and 
they made representations by petition and deputation, to 
their employers, Messrs. Lucas and Aird, upon the sub- 
ject, requesting the reduction of two hours on Satur- 
days. This was refused, and the consequence has been 
that men, to the number of about 1400, have come out. 
A large number of the other men who are still at work, 
chiefly carpenters, joiners, and timbermen, have made 
similar demands. They have been waiting to see the 
course of events, and it is stated, unless their demands, in 
common with those of their fellow-workmen, are com- 
plied with, they will also come out on strike. The 
engine-men, up to the present, have had a promise of an 
extra sixpence per day, and this, the employers expect, 
will have the effect of preventing a serious collision with 
a class of employés who may be said to hold the key of 
the position. 

The Effect of Foreism Competition in the Railway Trade. 

The men engaged by Messrs. Steel, Tozer, and Hamp- 
ton, at the Phenix Bessemer Steel Works, the Ickles, 
near Rotherham, have received notices to the effect that 
their services will be dispensed with at the expiration 
of seven days from that day. The object of this is to 
effect a reduction of wages, and a re-arrangement of the 
working of the various departments. 





Coat IN Cvusa.—Intelligence has been received in 
Madrid from Havana of the discovery of coal in the island 
of Cuba, and that mining operations which have been in- 
stituted have yielded satisfactory results. 
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THE LANCASTER SWIVEL JOINT. 

THE annexed engraving show a new form of swivel 
union lately brought out by Messrs. Lancaster and 
Tonge, of Salford, and which promises to be very ser- 
viceable in cases wherea movable machine is driven from 
a stationary boiler. One part of the union carries a 
screwed stud, while the other is provided with a blind 
nut, which is screwed on to the end of the stud, draw- 
ing the two portions of the coupling together, and at 


the same time making a tight me.allic joint between 
itself and the coupling. The two parts of the pipe can 
be rotated through three-quarters of a circle, the joint 
between them being made with a lead ring, and being 
capable of being made or broken in a few seconds. 
There are many purposes for which the utility of the 
new union is manifest, and we do not doubt that it will 
become popular. 


THE WASS FEED-WATER HEATER, 

Tuer illustration annexed shows an apparatus 
patented by Mr. D. D. Wass, of 86, John-street, New 
York, for extracting grease, air, and mud from the 
feed water of steam boilers. The suspicion that the 
pitting of marine boilers is due in some way to free 
oxygen introduced in the feed water has of late grown 
gradually stronger, and it appears to be corroborated 
by the behaviour of boilers which receive water to 
a great extent freed from air. 

‘In the arrangement illustrated the feed enters the 
apparatus at the left hand, and after passing alternately 
over and under a number of partitions escapes at the 
opposite end. The air which is delivered by the feed 
pumps along with the water accumulates in the upper 
portion of the tank, gradually depressing the level of the 
water until a cock, controlled by a floating ball, is 
opened and the air escapes, until the rising of the water 
again closes the cock. The oil and grease, by their 
smaller specific gravity, float above the water, and are 
emitted through a cock, also regulated by a float. Three 
taps are provided for blowing off the mud, and a bye- 
passage, by which the apparatus can be thrown out of 
action. When the valves at either end of the tank 
are in their lowest position the water passes through 
the extractor, and when they are in the highest posi- 
tion it traverses the straight channel shown along the 
centre of the base. 


ON SOME MODERN SYSTEMS OF CUTTING 
METALS.* 
By Mr. W. Forp Situ, of Salford. 

In this paper it is proposed to treat of some of the 
processes of cutting metals which the writer has adopted 
since he read a paper on ‘“‘Tool-Holders” before the 
Institution (Proceedings, 1866, p. 288). _The success of 
the round tool-holders then described, has led to the 
further adoption of mechanical means of making and 
maintaining the tools used in various machines for 
cutting and finishing metals in their cold state. Such 
machines are commonly known by the term ‘‘ machine 
tools,” and comprise lathes, planing, shaping, and slotting 
machines, milling machines, drilling and boring machines, 
screwing and chasing machines, &c. 

Tool-Holders ard Cutters.—The former paper described 
mainly what have since become known as right and left- 
hand round tool-holders. They are used in different 
machine tools principally for ‘‘ roughing out,” or, in 
other words, for rapidly reducing castings, forgings, &c., 
from their rough state nearly to their finished forms and 
dimensions. he tool-holders are so called from their 
cutters being made of round steel cut from the bar. Not- 
withstanding that they are very widely applicable, take 
heavy cuts, aud do the bulk of all machine work in lathes, 
and in planing, shaping, and slotting machines, it was 
soon found that they could not compass the whole of the 
work required in the shops; and it was therefore 
necessary still to allow the use of some of the common 
forged tools in conjunction with the round tool-holders. 
This however was objectionable, as no positive rule could 
then! be laid down to define what number of forged tools 
should be allowed to each workman; and it became 
apparent that the tool-holder system, in order to reach 
the highest degree of efficiency, must be made complete 
and independent in itself. This led to the designing of 
another tool-holder of the most general kind the writer 
could possibly devise, in the hope thereby to complete 
the system. 

With this object in view, all the remaining forged tools 
then in use were collected together, and the swivel tool- 
holder (Figs. 1 and 2) was schemed, with cutters sc 
adjustable that they could not only be swivelled round 
and then fixed to any desired angle, but could be madeto 

* Paper read before the Institution of Mechanical En- 
gineers. 
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project at pleasure to any require distance in order to 
reach and cut into all sorts of difficult and awkward 
corners ; in fact to machine any work which the round 
tool-holder could not finish. Two of the principal objects 
aimed at were to devise a system of cutters which should 


not require any forging or smithing, and yet should be | 


capable of being adapted by the simplest possible means, 
and by grinding the ends only, to all forms which the 
round cutters would not admit. The special section of 
steel decided upon was a sort of deep V section, the lower 
part of which is slightly rounded, as shown in Fig. 2. 
The angles of the sides give the same amount of clearance 
(1 in 8) as that given in the round tool-holders, and this 
same angle of clearance is given to the ground parts. The 
section of the swivel cutter is very deep, in order to obtain 
ample strength in the direction of the pressure it has to 
support when cutting. The angle in Fig. 1 is common to 
every swivel tvol-holder. In the cutter for the round tool- 
holder two angles had been fixed upon as standards, one to 


cut all kinds of wrought metals, the other all cast metals. | 


To avoid complication, however, in the swivel tool- hol ders 
one cutting angle was fixed upon for all metals, and 


applied to all cutters. The angle selected is one slightly | 


differing from that of the round cutters, but is that which 
worked the best in practice. The cutters of the round 
tool-holder system are found most advantageous in pro- 
ducing and finishing standard-size round corners in 
journals of shafts, &c., and in other cases, where the 


engineer of the present day is anxious to preserve all the ! 
strength he can in the parts he is constructing ; but there | 


are still cases where square, angular, or undercut surfaces 
must be produced, as illustrated by Tigs. 3 to 8. 
are front views showing the tool-holders at work planing 
or shaping. They are supposed to be travelling forward, 
or the work to be moving in the opposite direction ; and 
the arrows in each figure indicate the direction in which 
the tool-holder is being fed at each stroke of the machine, 
to take the next cut. 

Fig. 4 shows the mode of planing the under horizontal 
surface of a lathe bed. The cutter shown in use is ground 
to an angle of 86deg., or 4deg. less than a right angle, 
and thus has a clearance of 2 deg. at each side when cut- 
ting either horizontally or vertically. This cutter is very 
general in its applicability, and is devised so as to finish 
with one setting both the vertical surface A, and the hori- 
zontal surface H, without the necessity for disturbing the 
cutter in any way. The ordinary system is to use at 
least two tools for roughing out, and two for finishing, on 
two surfaces at right angles with each other. 

Fig. 3 shows the method of planing in a very limited 
space the under horizontal surface S; the corresponding 
surface is planed afterwards, without disturbing the 
tool-holder, by simply swivelling the cutter half-way 
round in the holder and securing it there by the nut N. 


Fig. 7 shows a swivel tool-holder clearing without diffi- | 


culty a boss which projects and would be very much in 
the way of any ordinary tool. The cutter in this case 
planes not only the horizontal surface but the vertical 
surface also, with one setting and without being dis- 
turbed in the tool-box. 

Fig. 5 shows the method of cutting a vertical slot in a 
horizontal surface of metal. The cutter in this case is 
called a parting tool. 

Fig. 9 is a side elevation of this same cutter, showing 
the cutting angle. 

Figs. 6 and 8 are tool-holders with cutters of rather 
special forms. The former is shown planing out or under- 
cutting a T-shaped slot, and the latter is planing out a 
small rectangular clearance corner. 

Figs. 10 and 11 show a swivel tool-holder with a round 
shank, such as is used on the slide rest of a screw-cutting 
lathe, for cutting square threads. It is carried on a 
wrought-iron or steel block, provided with a groove, semi- 
circular in section, in which the round shank of the tool- 
holder lies, and is clamped down in the usual way. 
cutters for cutting out the spaces between the square 
threads are of a very simple form, and by aid of this tool- 
holder any tool of the correct width of the space will cut 
either right-hand or left-hand screws, no matter whether 


| more might be said if time permitted. 


These | 


The | practice and a series of experiments. 
| and started with, they should not alter by use, but always 
| remain constant, if the greatest amount of cutting effi- 


| ciency is to he achieved. 
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they are single threads, double threads, or any other. To 
cover the samo ground with forged tevls, no less than’ six 
eXpensive cutters would be required, each one forged from 
square steel, and carefully filed up and hardened. With 
the tool-holder only one cutter is required, and it costs, 
probably, not more than 10 per cent. of one of the six 
forged tools, while it maintains its size much better, and, 
consequently, lasts much longer. It also takes about 
twice the weight of cuttings per hour as compared with 
an ordinary forged tool. This system is useful where 
many screws of odd forms and pitches are required ; but 
where there are sufficient numbers to be cut, special chas- 
ing lathes are far preferable to ordinary screw-cutting 
lathes, as they will do about six times as much chasing 
of V threads, or cutting of square threads, as can be ac- 
complished in the ordinary lathe in the same time. 
Instead of carrying one chaser, the chasing lathes carry, 
in a chasing apparatus, three or four chasers ; and these 
have their threads, whether square, VY, rounded, or any 
other form, cut in their places by aid of a master tap. 
They are then tapered at the mouths, backed off, and 
hardened ready for work. The number of shavings cut 
simultaneously from a screw by this process varies from 


, twelve to twenty-four, according to the size, strength, 


and pitch of the thread. Screws up to Gin. diameter can 
be very rapidly cut by this system, on which very much 
A few screws cut 
by this process are exhibited. 

When the two systems—the round and the swivel tool- 
holder—are worked in conjunction with each other, their 
universality of application is so thorough that almost 
every difficulty is met ; and it was only in the case of par- 
ing and shaping articles in the slotting machine that two 
modifications had to be made in the holders, the same 
cutters being still applicable. 

The capstan bed chasing lathes made by the writer's 
firm have now become much used ; and as a large amount 
of their work is done upon black bars of iron, steel, or 
other metals, each of which has to be finished at its 
extremities and cut or parted off, it was found advisable 
to make one special tool-holder, Fig. 25, to carry tools of 
the correct sections to produce the desired shapes for the 
ends ; the tedious and unreliable process of turning the 
ends with hand-turning tools is thus avoided. Seach 
cutter is of absolutely the same section throughout its 
entire length, and the resharpening is done by grinding 
the end of the cutter only, so that it can only produce the 
same standard form as long as it lasts, that is to say till it 
is ground too short to be used any longer. The parting 
off might have been accomplished by the swivel tool- 
holder ; but a special form, Fig. 24, is found to be more 
— in parting off close up to the chuck or lathe 
spindle. 

To produce a maximum amount of cutting in a minimum 
space of time, there are two main points which must be 
carefully attended to. These seem to be applicable to all 
cutters for cutting metals, whether they est to be 
those fixed rigidly in tool boxes, as in turning lathes, 
planers, shapers, slotters, &c.; or those which cut while 
ag revolve, as milling-cutters, twist-drills, boring-bits, 
Wc. 

These two important points are : 

First, the angle of the cutting surface (or cutting angle), 
Fig. 21, i.e., that surface which removes the shavings of 
metal, and upon which the pressure of the cut comes, as 
shown by the arrow. 

Secondly, the angle of the clearance surface (or clearance 
angle), i.e., that surface which passes over the surface of 
the metal which has been cut, and does not come in contact 
with the metal at all. 

To produce the best results, and to insure the utmost 
simplicity, it is important that these two angles be 
correctly constructed in the first instance. The best 
measure for both angles has been arrived at from actual 
When once obtained 


When aided by a mechanical 
system of regrinding, and the use of standard angle 
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gauges, Figs. 22, 23, there is no difficulty in maintaining 
the exact angles. The only changes which take place are 
that the cutters in tool-holders become gradually shorter 
by grinding, and that milling cutters during a long period 


of time become very gradually smaller in diameter, by the | 
ss of resharpening them on a fine emery wheel. In | 


'oce 
ine cans of the tool-holders, as already explained, the 
cutting angle is maintained by the system of regrinding, 
and the tool-holder itself always maintains the clearance 
angle. The system is thus simplified, as will be clearly 
understood when it is remembered that each one of the 
tool-holder cutters (no matter of what description) is 
ground on its end only. The section is thus never altered, 
no smnithing or alteration in form is necessitated, and con- 
sequently no repairing has to be done in the smith’s shops. 
phe objects aimed at have been : 














1. To produce the highest class of workmanship, by 
providing the best known form of cutters, carefully made, 
and capable of having the cutting edges accurately re- 
ground, so that the surfaces of the machined work may 
be produced direct from the cutters so highly finished that 
no hand-work could possibly improve them. All the turn- 
ing of wrought iron, for instance, is so perfectly finished 
that there is no necessity to polish it by means of emery or 
emery cloth. 

2. To make all the cutters so free from complication, 
and simple to keep in order, that no difficulty or error 
may take place in regrinding them. 

3. Since finely-polished surfaces cannot be obtained 
without the most perfect cutting edges, to make all cutters 
not only of the best steel, but with their cutting edges 


most accurately and carefully ground up, in almost all | 
cases by mechanical means. The durability of the cutters, | 
from their construction and high class of material, is very | 
great, and they are thus capable of removing a great weight | 


of metal in a given time. 
rinding or resharpening of all cutting edges is 


he 
reduced to the greatest simplicity ; and only three de- | 
scriptions of machines are requisite for this purpose. | 


They are all arranged to grind mechanically ; that is to 
say, the cutters while being ground are carried and pressed 
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on the grindstone or emery wheel by mechanism. The 
requisite forms and angles are also obtained by mechanism, 
it being found in practice that sufficient accuracy cannot 
be secured by hand grinding. 

The machines are as follows : 
| 1. A grindstone with slide rest, for grinding all the 
| cutters used in tool-holders. 

2. A twist-drill grinder; this also is by preference a 
grindstone, with mechanism for holding and guiding the 
| twist-drills. A machine with an emery wheel in place of 
| the stone is also used for the grinding of twist-drills, with 

much the same mechanism for carrying the drills. In 
practice, however, the stone grinds about double the 
number of drills per day, and with less risk of drawing 
the temper. Both stone and emery-wheel are run at a 
high speed, and used with water. 
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Fig. 
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In order to maintain the correct forms and angles of all 
cutters for tool-holders, sheet steel angle gauges, Fig. 22, 
are provided, and the process of grinding is thus reduced 
toa complete and exceedingly simple system. In well- 
regulated shops a young man is selected to work each ma- 
chine for cutter grinding ; and in practice each man s0 
engaged can keep a works employing 150 men (exclusive 
of moulders or boiler makers) well supplied with all the 
necessary cutting tools from day to day. very great 
saving is thus effected, as no machine need ever stand idle 
for want of cutters. 

Take for instance an engineering works employing 250 
men. The requisite number of improved grinding ma- 
chines, with special mechanical appliances, is as follows : 

Two patent grindstones for resharpening cutters me- 
chanically. 


ie, 
=} 
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| 3. A small but very complete machine (Fig. 30) for 
regrinding milling cutters. In this case gritstone does 
not answer, and the grinding wheels are obliged to 
be emery or corundum. They are very small in dia- 
meter, and many of them are exceedingly thin, and 
so delicate in form that if made of gritstone they would 
rapidly lose their shapes. They are run at a high speed, 
and are turned into form while revolving by means of a 
diamond. <A milling cutter will work for a day, and in 
many cases for two days, without showing signs of distress. 
Before the cutting edges are visibly blunted, but as soon 

as the’sense of touch shows their keenness to be di- 
minished,* the cutter should be put into this machine ; 
and the probability is that not more than yg, in. need 

| be ground off each tooth, before it is restored again to a 
cutting edge almost as fine as that of a wood chisel. Each 
cutting edge, orin other words each tooth of the milling 
cutter, is only passed rapidly once or twice under the re- 
volving wheel, which is itself of very fine emery. It can 
| therefore be readily understood how delicate an operation 
this is, and why emery alone will answer for it. 





* The sense of touch, in passing the finger over the cut- 
ting edges, conveys the idea of slight bluntness better than 
it can be detected by the eye. 





One patent twist-drill grinder for resharpening twist- 
drills mechanically. 

One improved cutter-grinder with small emery wheel, 
for the resharpening of cutters used in milling machines. 

To follow the system out satisfactorily, the man work- 
ing the grindstone goes round to each machine every 
morning, collects together those cutters which have been 
blunted by use the previous day, carries them to his grind- 
stone, resharpens them, and distributes them again 
to each machine ; which is thus kept well stocked with 
an ample number of cutters, always ready for immediate 
use. : 

The cutters for tool-holders do not require any re- 
pairing in the smithy; consequently that operation, 
which is costly in so many ways, is avoided, and jobbing 
or tool smiths with their strikers are almost entirely dis- 
pensed with. 

For rehardening the cutters, a rule ismade that when the 
grinder meets with cutters which are not as hard at their 
cutting points as they ought to be, he puts them on one 
side, and periodically, say once each fortnight, he sends 
the lot into the smithy for the end of each to be re- 
tempered. This isa very inexpensive operation. They 
are placed in a small oven by dozens and very slowly 
heated up to a dull red; the end of each cutter is then 
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plunged into a perforated iron box, the bottom of which 
1s covered with the required depth of water, to harden the 
cutter to the proper distance from its point. The cutters 
are left standing ina nearly vertical position in the box 
of water, until they have gradually cooled down suffi- 
ciently to beremoved. They are then sent to the grind- 
stone, reground, and given out with the other cutters to 
be again used in the different machines. With steel of the 
highest qualities for the cutters it is most important to 
keep it out of the smith’s fire entirely, if possible. That 
object is here attained, the cutters never going to the fire 
except for rehardening. During the life of a cutter it only 
sees the fire probably six times. 

As the weight of each cutter is small, not probably 
more than from one-fifteenth to one-twentieth that of a 
forged tool used for the same purpose, the outlay for best 
tool steel is not heavy ; and the engineer is not tempted 
to purchase any but that of the highest quality. With 
such steel, especially when used in the best manner, each 
machine is capable of cutting at a high rate of speed, and 
the cuts may be coarser than those ordinarily taken. 
When the swivel tool-holders were first used on planing 
machines, cutting slots Lin. broad into solid castings, it 
was found that two teeth of the feed could be used at each 
stroke. Previously a forged tool of the same breadth, 

round to form by the planer to the best of his ability, 
had been used in the same machines; but he found, on 
trial from time to time, that it was impossible to use more 
than one tooth of the feed; or, in other words, the tool- 
holder cut a given depth into the metal in half the time of 
the forged tool. 

Again, when the swivel tool-holders were first used in 
cutting square-threaded screws, the utmost the lathe could 
do with forged tools was to take four degrees of feed at 
each cut, as indicated by the micrometer feed-wheel. 
The tool-holder on the other hand took seven degrees of 
feed in the same lathe, doing the same work, and produc- 
ing quite as good or a better finish with the same expendi- 
ture of steam power. 

The catters for the swivel tool-holders can not only be 
made at the outset, but also constantly maintained, at the 
best and most efficient angles which practice can teach ; 
it therefore follows that a very much better class of 
machine work can be produced. The finished surfaces 
obtained from the tool-holders show a striking superiority 
over those from forged tovls, especially when in the latter 
the angles are ground by hand by each man or boy work- 
ingamachine. The tendency then is to grind the cutters 
to all sorts of incorrect forms, which more or less tear the 
surfaces of the machined work, and leave bad finishes, such 
as require a considerable amount of hand labour bestowed 
upon them afterwards, in filing, scraping, and polishing. 


Again, the tool-holders have led up to a considerable | 
extension of what is called broad-finishing, in planing, 


turning, shaping, slotting, &c. 

Broad-cutting feeds, varying from $in. to 14in. in 
width, are very commonly taken by the swivel tool- 
holders, and more accurate surfaces produced than with 
finer feeds. i 
very great ; the time occupied in finishing by broad-cut- 
ting being from one-twelfth to one-twentieth of that con- 
sumed by finishing with ordinary feeds and in the usual 
manner. 

The width of broad-cutting can be increased to any 
desired limit, and there have been special cases where it 
has been advantageous to take thin shavings 3in. to 6 in. 
in width. 

The principal limits to broad-cutting are as follows : 

1. The power of grinding the cutting tool to a suffi- 
ciently straight or true cutting edge; the best plan, of 
course, being to do this by mechanical means. 


2. The securing a sufficient stability in the machine | § , . 
| isespecially adapted for heavy oils and residues, is there- 


tool to hold the broad-cutter so rigidly up to to its work 
that neither the cutter itself nor the work may spring 
away, and that no jarring or injurious vibration may be 
produced, and impart its evil effect to the finished surface. 

he securing of sufficiently accurate work to 
answer the purpose for which it may be required: for 
instance the piece of work planed or turned by this pro- 
cess may be a portion of a large railway bridge, where 
absolute accuracy is not required, or it may be some por- 
tion of a machine tool, where the utmost accuracy is 
needed, or, again, some portion of an engine, where the 
builder is anxious to obtain all the accuracy which can 
possibly be produced direct from the machine tool. 

(To be continued.) 








A CONDENSING ENGINE PROBLEM. 
To THE Epitror oF ENGINEERING. 

Srr,—I have been having a discussion on a point on 
which I have not sufficient knowledge to convince my 
opponent, and he certainly failed to convince me. One 
of our engines has a 12-in. cylinder, 18-in. stroke, fitted 
with a Mayer's expansion valve, variable by means of a 
left and right hand screw and a handwheel outside. It 
has a condenser on the same soleplate and in line with 
the cylinder. It is fitted with a Porter’s governor, work- 
ing a common throttle valve. The question is, Supposing 
the load to remain constant, would the engine require 
more condensing water when the expansion valves are 
cutting off, say, at one-half stroke, and the governor 
elosing the throttle valve so as to wiredraw the steam, 
than when the expansion valve is so adjusted as to keep 
the governor just floating? The revolutions to be the 
same. I hope [have made my meaning plain, and that per- 
haps one of your correspondents will answer the question. 

London, April 29, 1833. A. Barpnor. 


THE MANUFACTURE OF COKE. 
To THE Epiror or ENGINEERING. 
Srr,—I was unfortunately prevented from being 
present at the discussion on the paper read at the last 
meeting vf the Mechanical Engineers on ‘ Improve- 








The advantages in point of time saved are | 





ments in the Manufacture of Coke ;” 
have liked to have stated what follows. 

We have lately introduced an improvement in our 
system by which the length of time of the process of coking 
has been reduced to 48 hours instead of 72 or 90 as men- 
tioned by Mr. Cochrane. At the same time the heat 
evolved by our gas flame is immensely increased, con- 
sequently the quality of the coke is further raised. We 
obtain this increase in temperature by heating the air in 
a peculiar manner, strictly avoiding the utter fallacy of 
abstracting this heat by passing the air through the 
brickwork of the coke oven. This latter arrangement, 
which so many have tried or are trying, means simply 
abstracting the heat from the oven itself in order to put it 
partly into the air used for combustion of the gases. Now 
no atom of heat should be abstracted from the oven 
which can possibly be left in it. The whole idea is wrong 
in principle and can only result in loss. We carefully 
abstain from this and raise the temperature of our air by 
special peculiar arrangements, abstracting heat only from 
the waste products of combustion after they have passed 
the coke oven and before they go into the chimney stack. 
We thus obtain a bond fide increase in temperature around 
and in our coke ovens, and with it the advantages enu- 
merated above. 

The power of production per oven of our usual dimen- 
sions is thereby raised from about 500 tons of coal per 
year to nearly 900 tons. 

Yours truly, 
Henry SIMON. 

7, St. Peter’s-square, Manchester, 1883, 





GAS FROM MINERAL OIL. 
To THE EpiTor or ENGINEERING. 

Srr,—My attention has been directed to a letter which 
appeared in your issue of March 2nd, 1883, page 200. 
With reference to this article asking for reliable informa- 
tion as to manufacturing lighting gas from mineral oils I 
can give you the following statement. We designed 
some years ago a new system of lighting cities and 
buildings by gas produced from all kinds of heavy oils, 
parafiine oil, residues of petroleum, &c., this gas being 
very much superior to ordinary coal gas. It is true that 
these materials are already known in the manufacture of 
gas, but our apparatus is entirely different from those in 
use at the present time, being so perfect and innocuous 
as to meet with the approval of all, while on account of its 
small dimensions compare favourably with the expensive 
and extensive gas works as generally seen. We need not 
give here a full description of the apparatus designed for 
this purpose, the annexed doctments provide sufficient 
information, but I may state that our system has met with 
great success, especially in France and Germany, and gives 
general satisfaction, being in use in about 800 factories 
and cities. The few apparatus in operation in Russia, 
though not built on our latest patterns, have by far 
surpassed the best French results as regards brilliancy of 
the light and smallness of cost, owing to the better quality 
of Russian oil. The gas produced is heavier and of 

reater density than coal gas in the proportion given 
nerewith : Density of atmosphere=1; density of oil gas 
=0.73: density of coal gas=0.43. For this reason it 
escapes slowly, becomes very stable, also no dangerous 
leakage is to be feared. It is an established fact that 
one jet of coal gas with 12-candle lighting power con- 
sumes on the average 5.297 cubic feet (160 litres=39.6 
gallons) an hour; for the same lighting power only 1.059 
cubic feet (28 litres=7.9 gallons) of our gas are required. 
For distilling 100 lb. of residue, 80 lb. to 100 1b. of coal are 
needed according to quality, and 100 lb. to 110 lb. of oil 
give about 1000 cubic feet of gas. Our apparatus, which 


fore safer and far superior to the gasoline and naphtha gas 
machines. Finally, there is still another important point 
in our favour, worthy of consideration in Russia—the 
impossibility of even the severest frosts to freeze our gas ; 
while long experience shows that this gas remains un- 
changed by a pressure of 10 atmospheres, or 147 lb. per 
square inch, a fact which renders it particularly adapted 
for lighting railroad cars, for which purpose it is already 
used by several companies. 
We are, Sir, yours very respectfully, 
per MARING AND Mertz. 
Basle, April 26, 1883. C. VicARINO. 


PATENT LAW. 
To THE Epitor oF ENGINEERING. 

S1r,—The author of your articles on Patent Law Reform 
directed so much of his heavy artillery against me in your 
last issue that I must crave space for some reply. First, 
let me say that the ‘‘ tone of assumed authority” he dis- 
covers in my letter is as far from my intention as anything 
he could possibly ascribe to me. Iam open to correction 
in matters of fact, and to conviction in matters of opinion, 
where I can be shown to be in error, but I do with much 
submission claim that it is not only the right, but the duty 
of laymen, as well as professional men, to form their inde- 
pendent judgment on the principles on which this reform 
should be founded, as there is not one of us that it will not 
touch more or less directly ; and, for want of a better advo- 
cate, I offered my opinions, not formed without reflection, 
simply to be considered by your readers on their merits. 
I cannot but believe that my chief offence lay not in my 
ignorance, but in my presumption in venturing to express 
my dissent from some of the views of a deservedly high 
authority. 

To begin with, one need scarcely be “‘ well up” in order 
to know the elementary facts he gives as to the American 
“caveat,” but if he had not been too contemptuous to give 
the matter a moment’s consideration, he would have jad- 
mitted that my objections to provisional specifications in 
no way apply to the caveat ; firstly, because it is optional ; 
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secondly, because the patent specification need not refer 
to or harmonise with it in any way; and, thirdly, be- 
cause it makes no pretence of carrying protection with it. 
Possibly a long course of Patent Olfice practice would 
enable me to see that these differences aro immaterial, 
but at present, I confess, they appear to me vital. A 
caveat merely entitles the caveator to notice of any inter- 
fering applications during twelve months, and in case of 
interference ranks with other evidence as evidence of 
priority. The fundamental distinction at this stage lies in 
the American system deciding between applicants accord- 
ing to priority of invention, as to which both the dates of 
the caveat and the application may be evidence, and the 
English system regarding priority of application only, [ 
confess, with fear and trembling, I prefer the former. 

Then, as to examination, [am quite aware that there 
is a vast amount of patent litigation in the States, and [ 
also know that much of it is not expensive, but whatever 
the amount may be, no inferences of the slightest value 
could be drawn from it without weighing many considera- 
tions, which could not be expressed by any kind of figures. 
To be brief, I will mention only two. Chancery suits in 
this country have got such a reputation, deserved or not, 
for tediousness and expense, that most prudent people will 
suffer a good deal of wrong before invoking the aid of the 
law. 

Now, what kind of official statistics am I to look for to 
show how far a similar influence tends to reduce patent 
litigation in America? And yet, without allowing for it, 
any comparison of the number of suits might be as fal- 
lacious as to measure the prevalence of agrarian outrage 
in Ireland by the number of convictions in a given period. 

Again it is a matter of notoriety that in many American 
patent suits the court is virtually acting merely as arbi- 
trator to decide the amount of royalty, the infringement 
being palpable. Anyone has a right to make a patented 
article, and the manufacturer not infrequently thinks he 
will get off more cheaply by leaving the patentee to bring 
a suit for infringement than by making terms privately. 
Suits of that character have no bearing on the important 
point, which is this—the deterrent effect on intending 
patentees, produced by the doubt whether their patent 
will enable them to reap the fruits of their invention, sup- 
posing it to be intrinsically valuable. I venture th think 
that that deterrent effect is much stronger here than in 
America, bat if your author contradicts me his verdict 
will of course carry great weight, but it must be founded 
ona much wider basis than he condescended to afford last 
week. The cases he quotes of exceptional difficulty form 
a very strong argument against giving the examiner abso- 
lute right of rejection, but if, as in America, there is a 
right of appeal, those are just the cases in which it would 
be exercised. Supposing even in one case out of twenty it 
is an open question whether a patent should be granted, 
and that an examination before issue would strengthen the 
handsof the othernineteen applicants, the question is, ought 
theinterest of thenineteen to be sacrificed tosave some hard- 
ship to theone, when provision can be made toenable him, if 
he wishes, to carry his case to the very court that would 
eventually have to try the issue under the present system. 
The difficulty of providing a large staff of competent 
examiners will be serious at first, but in such cases the 
demand may be trusted to generate the supply, and in 
the mean time a little forbearance and a disposition to give 
the new system a fair chance will be necessary. 

Not to leave me a shred of accuracy, your able writer 
impugns my incidental remarks on colonial patents. This 
is a side issue of no great importance, and I will not waste 
time by going into it, but will only say that if he wishes I 
will engage to satisfy him that I derived my information 
from sources that ought to be trustworthy. As to my 
nom de plume, if I had intended to sign my name I[ should 
have done so inthe first instance, and so must decline the in- 
vitation offered in so tempting a manner. Being absolutely 
unknown, it would shed no light on the subject, and un- 
less I make unfair use of my anonymity, I conceive that 
it is nobody’s business but my own. If I may have the 
honour to serve as a type of ignorance and imbecility in 
another of your valuable articles, I shall appreciate the 
distinction, but as a controversy on such terms is unequal 
and likely to be unprofitable, I will bear any future casti- 
gation in silence, and, thanking you for your courtesy in 
inserting my letters, 

I remain yours truly, 
PROGRESS. 

[We shall have something to say next week on the 
views urged by our correspondent ; meanwhile we need 
scarcely remark that we are most willing to give publicity 
to all shades of opinion on the question of Patent Laws, 
our dears being that the subject should be fully discussed. 


—Ep. E. 








LONDON AND EASTBOURNE RAILWAY, 
To THE EpiTor or ENGINEERING. 
Str,—Allow me to correct a part of your notice of my 
evidence in this case, at page 399 of your last issue. I did 
not state that on the Midland Railway, with gradients of 
1 in 50, speeds were usual of 40 and 50 miles per hour. I 
was prepared. on the contrary, to show that in such 
gradients, high speeds could not be maintained. I stated 
that, on the Midland Railway, average speeds of 50 miles 
per hour were maintained over gradients of from 1 in 120 
to 1 in 130; the same gradients being such as prevailed 
on the proposed new line, 
Yours faithfully, 

D. K. Crank. 

8, Buckingham-street, Adelphi, W.C., April 30, 1883. 
[A misprint occurred inthe article referred to: the 
gradient of 1 in 50, should have been lin 90. The question 
and answer on this point, appear thus in the Minutes of 
Evidence. ‘‘ 6585. Q. Tell me the places where, and the 
distances? A. Between Manchester and Derby they go 
at the rate of 50 miles an hour up gradients of 1 in 90. 

Not 50 miles an hour on the gradient itself.”"—Ep. E.] 
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ELECTRIC LIGHTING. 

To tHE Epiror oF ENGINEERING. 

Sir,—Those people who predicted five years ago, when 
the discovery of Paul Jablochkoff made Paris and London 
almost simultaneously brilliant with electric light, that 
other discoveries of still greater intrinsic value would fol- 
low with such rapidity as to make it unsafe for the con- 
sumer to take any steps in the adoption of the new means 
of illumination, for years to come, must be disappointed 
by the result that has been achieved. 

“The electric light aims at higher functions than can be 
performed by gas or the more portable oil and wax lights. 
it was evoked into existence by a general cry for ‘‘ more 
light” for our dark streets and those bui dings where 
‘more light” could not be introduced without injurious 
effects both to life and property. For these purposes, 
even in its present stage of development, as represented 
by the Jablochkoff light at least, it appears to me suf- 
ficiently perfect to justify its immediate adoption by our 
local authorities. I am not surprised, therefore, to read 
that several of the leading London vestries have selected 
the Jablochkoff for lighting their principal thoroughfares 
under the new Act. The surprise is that there should 
have been any hesitation between a light that really 
recommends itself by its practical efficiency, and now fully 
proved usefulness, and those so called systems, the 
principles of which rest upon a more or less complicated 
mechanical contrivance concealed in every lamp, and so 
uncertain in its action as to require constant watching. 

Yor this hesitation the experts, on whose behalf a cry 
has lately been raised in connexion with the recent de- 
pression in electric light shares, are in a great measure 
responsible. It is not because they have not been con- 
sulted as to the merits of this or that “‘system,” as a 
contemporary observed in a recent number, that so much 
good money has been invested in worthless undertakings ; 
but, on the contrary, because in too readily allowing their 
names to be advertised indiscriminately with the good and 
the bad, and in some cases in actually certifying in the 
most eulogical terms to the greatest rubbish, they have 
led the public altogether to wrong selections. 

How ae this depression in electric light shares is likely 
to last is a question which at first appears somewhat diffi- 
cult to answer; but that the shares of those companies 
possessed with any vitality, owning en useful patents, 
and not too heavy, will again, and possibly very soon, be 
in favour with the investing public, is beyond doubt, and 
there are already significant symptoms in proof of this 
assertion. 

If the demand for electric light has been in some 
measure checked by the confusion into which the minds of 
intended consumers have been plunged, by the thousands 
of more or less plausible advertisements with which 
we have been inundated within the last two years, it 
has, nevertheless, been steadily on the increase. And it 
is all the more encouraging for the shareholders in those 
concerns that reafy have the practical means of sup- 
plying the demand, that there will remain, probably, 
only few such undertakings to reap the benefits of this 
increasing demand. Another and no less favourable sign 
for the future of electric lighting is to be found in the 
readiness with which the President of the Board of Trade 
has invariably hinted at the determination of the Legis- 
lature to favour the new illuminant, whenever he has had 
the opportunity of expressing an opinion on the subject. 
If he did not hold out any particular encouragement to the 
representatives of those companies who interviewed him 
last week, it may be assumed that the arguments advanced 
by the postulants failed to convince him that those com- 
panies needing and seeking special measures, have done, or 
are capable of doing anything to justify departure in 
their favour from the rules of the Board of Trade. “The 
order in its present form had been accepted and acted 
upon by several companies already established,” he said 
in pet: He to his interviewers. Quite so (and for the 
matter of that one company only would suffice, provided 
it be a competent one). The publio, therefore, have now 
the double assurance that no ‘‘ block” in the progress of 
electric lighting is likely to take place through the action 
of the Board of Trade’s rules, or through want of con- 
tractors for the work ; and that the abuses and vexations 
to which it has been subjected at the hands of the great 
existing monopolist companies will henceforth be care- 
fully guarded against by the department over which Mr. 
Chamberlain presides. 

Yours obediently, 
ALTERNATE CURRENT. 








THE FERROUX ROCK DRILL. 
To THE EpiTor OF ENGINEERING. 
Srr,—Can any of your readers inform me of the address 
of the makers of the latest type of Ferroux rock drill used 
in the St. Gothard Tunnel works ?, 
Yours truly, 


RusstaN AGRICULTURAL IMPLEMENTS.—At the present 
time there are 340 agricultural implement works in Russia, 
the most important of which are in the — of 
Warsaw. The quality and price of the implements and 
machines turned out by this district is such as to enable 
them to command the market, in preference to all others 
of Russian make. The Government gives the right of 
free entry to all foreign made implements ; and although 
a very large trade is done by English and American 
makers, the native firms have taken advantage of the 
opportunity offered to them by the free sale of foreign 
implements, to copy all those which were suitable for 
their own market. That this industry has attained a 
considerable development in Russia is shown by the fact 
that last year the value of Russian agricultural implements 
was very nearly 5,000,000 roubles, 








TIMMIS AND HODGSON’S REVERSIBLE 
LIFE BOAT. 

Tus lifeboat, which we ill:strated on page 58 ante, 
was experimented upon last week between Westmin- 
ster and Lambeth Bridges, in the presence of many 
of the principal officials of the Admiralty and Board 
of Trade and others connected with shipping. It 
consists of two oval cylnders, placed side by side, 
with a wide open space between, and curved round at 
the ends till they meet at what forms the bow and 
stern of the boat. The top and bottom halves are 
thus exactly alike, and the water line is below the 
centres of the cylinders, so that whichever way the 
boat is put into the water it will be right side up. 
The thwarts cross over on the tops of the cylinders ; 
but in case they are below when the boat is 
launched, they can be readily removed, and placed in 
proper position on the top. The deck between the 
cylinders, which is above the water-line, is made of rope 
network, so that any water which may be shipped in 
a rough sea readily runs through, and destruction by 
swamping is impossible. It is a proved fact, that 
however rough the sea may be, it is smooth in the 
space enclosed by the cylindrical tubes which form 
the sides of the boat, and no water rises to the middle 
deck, This netting makes a good deck for the seamens’ 
feet, and it enables children to be thrown into the 
boat upon it in safety, in the event of shipwreck. 

There were two boats tried last week, one was con- 
structed of wood, and the other of steel plates and 
angles. The latter was made by Messrs. Forrest and 
Sons, of Limehouse, and Millwall. It was largely sub- 
divided by thin steel bulkhead partitions, so that it 
may be considerably injured, and bilged in many 
places by striking rocks or against a ship’s side with- 
out its life-saving qualities being destroyed. ‘The com- 
partments formed by the bulkheads can be utilised for 
carrying provisions, water, and stores. The boat is 
double-ended, and is rigged and steered so that she 
can go through the water with either end first. Her 
sailing trials have been very successful; and it has 
surprised many to find that she can sail so well. She 
is also easily rowed, and appears to be very handy and 
manageable under all conditions. 

An advantage claimed for this boat is, that she can 
be stowed in any position, and run on board upon 
rollers, so that she can always be launched on the leeside 
of a ship. She can also be sent off to a ship if a rocket 
line can be passed between the two, or she can be made 
to travel on a jackstay and be pulled out toa ship in the 
same way as a cradle is now worked with lines. No 
lifeboat crew is therefore required in these circum- 
stances. The trials last week were principally con- 
nected with rowing, sailing, and stability. They 
were very instructive in these respects. It was 
shown that no number of men who could get into the 
boat could incline her much by moving to one side or 
one end, however suddenly they might do so. The 
officers of the Transport Department of the Admiralty 
took much interest in these trials, and we believe it 
is intended to test the invention by using some boats 
in the Navy. 


THE INSTITUTION OF CIvILENGINEERS.—At the meeting 
of this Society, on Tuesday, May 1, Mr. James Brunlees, 
F.R.S.E., President, in the chair, it was announced that 
the Council had recently transferred Henry Adams, Wil- 
liam Boulton, Charles Toler Burke, William Crabtree, 
Joseph Francis, ‘‘ Rai Bahadoor” Kunhya Lall, James 
Campbell Ledger, Arthur Frederick Phillips, Frank Stile- 
man, Archibald Sutter, and Benjamin Frederick Wright 
to the class of Members; and had admitted Edward 
Ernest Cousins, John Davies, Alfred Dryland, Charles 
Edward Gritton, William Henry Jordan, John Brock- 
man Kettle, Ernest William Moir, James Musgrave, 
James Loftus Owen, Frank Railton, Frederick Rawlins, 
Leslie Augustus Burton Wade, and: Arthur Adlard 
Welby as students. The monthly ballot resulted in the 
election of William Cochrane, Newcastle-upon-Tyne ; 
Alfred Christian Downey, Middlesbrough-on-Tees ; and 
Thorsten Nordenfelt, Westminster, as Members; of 
Eduardo Argenti, Seville Water Works; William 
Batchellor, Bombay ; Urban Hanlon Broughton, Stud. 
Inst. C.E., Westminster ; Edwin Henry George Brewster. 
Westminster; James Cleburne, Ex. Engr., P.W.D., 
India; John Forbes Close, Stud. Inst. C.E., Kilkeel, co, 
Down; Alfred James Corry, Stud. Inst. C.E., Putney ; 
Thomas Easton Devonshire, Stud. Inst. C.E., Antwerp 
Water Works; Robert Ewing, Ex. Engr., P.W.D., 
India; Frank Graham Fairbank, Stud. Inst. C.E. 
Beverley Water Works; Edward Beversham Hanson, 
Kensington ; Walter Raleigh Haughton, E. Bengal Rail- 
way ; Herbert Kyffin Heyland, Santos, Brazil; Arthur 
Edward Hight, P.W.D., India ; George Andrew Hobson, 
Westminster ; Arthur Berriman Hoskings, Kent Water 
Works; Percy Edward Keene, Stud. Inst. C.E., P.W.D., 
India ; James Braddon McCallum, Borough Engr., Black- 
burn; John Randall Mann, Stud, Inst. C.E., Adelaide, 
S.A.; Dudley Sinclair Marjoribanks, Stud. Inst. C.E., 
Newcastle-upon-Tyne; Edward Dimmack Marten, M.A., 
Wolverhampton; Richard Pawley, Stud. Inst. C.E., 
L. and Y. Ry., Manchester; James Rhind, P.W.D., 


India: Francis Job Short, Westminster ; John Simmons, 
Doncaster; Frederic John Ramsbottom Sutcliffe, Low 
Moor Co., and George Gilbert White, P.W.D., India, as 
associate members, and of John Fletcher Moulton, M.A., 
F.R.S., Onslow Gardens, as an associate, 





REVERSING ROLLING-MILL ENGINES FOR 
THE NOVA SCOTIA STEEL COMPANY. 

Messrs. MILLER AND Co., Vulcan Foundry, Coat- 
bridge, who have during the past few years made quite 
a specialty of the manufacture of rolling mill machinery 
for iron and steel works, both at home and abroad, 
have just finished another very fine set of plant of that 
description for the Nova Scotia Steel Company 
(Limited), whose works at New Glasgow are the first 
of the kind in that colony. Native iron ore and coal 
are to be used in making the steel which the company 
intend to produce, and the Siemens or open-hearth 
system is that which has been adopted, Wilson’s gas 
producers, however, being employed in providing the 
gaseous fuel with which the melting and re-heating 
furnaces are to be worked. The machinery which 
Messrs. Miller and Co. have constructed for that new 
company consists of the reversing rolling mills and a 
pair of horizontal high-pressure engines for driving them. 
Dealing briefly, in the first place, with the latter, we 
have to remark that they have been designed for the 
purpose of actuating two rolling mills, one on each 
side of the engines. They have cylinders of 30-in. 
diameter, with 4-ft. stroke, and in the first instance they 
will be worked as high-pressure engines, but suitable 
provision has been made for having them fitted at any 
time with low-pressure cylinders of 52-in. diameter. 
Allan’s straight link motion is used for the reversing 
gear, which is worked by a combined steam and 
hydraulic starting engine, while the valves employed 
are of the firm’s much approved piston type. Siemens’ 
forged mild steel has been largely used in the con- 
struction of the piston rods, connecting rods, &c. One 
end of the crankshaft is provided with a balanced 
disc crank, and the other end is fitted with a built 
throw crank, which is also balanced. The crankshaft 
with which the disc crank is fitted is formed of steel, 
and is geared to the second-motion shaft, in the 
ratio of 1 to 3, with helical-toothed wheels made of 
crucible cast-steel, the diameter of the wheel on the 
second-motion shaft being 8 ft., and its weight about 
6 tons. 

One of the rolling mills is a 16-in. merchant mill, 
and is driven direct off the crankshaft. It consists 
of one pair of pinion housings, one pair of roughing 
roll housings, one pair of bar roll housings, and one 
pair of planishing roll housings for finishing bars of 
spring steel. This mill has been designed for working 
steel billets into any required sizes, of round or square 
bars, angles, tees, &c., and more especially for work- 
ing the billets into spring bars. On the other side of 
the engines, and driven direct from the second- 
motion shaft by crucible cast-steel pinions, there will 
be a 26-in. ingot cogging, and 22-in. plate mill. This 
combined mill consists of one pair of pinion housings, 
one pair of cogging roll housings, and one pair of hard 
chill plate roll housings, the plate rolls being intended 
for the manufacture of steel ship and boiler plates up 
to 5 ft. 6 in. wide, and of any usual length and 
thickness. They will also doubtless be used for rolling 
plough plates, for which there is a large demand in 
the colony. The cogging rolls, again, will reduce the 
steel ingots from 12 in. square down to 4 in. billets, of 
a suitable size for the 16-in. merchant mill. 

The two mills, weighing together fully 200 tons, 
have already been shipped to Nova Scotia, along 
with a variety of other machinery, making in all about 
500 tons ; and on Tuesday of last week Messrs. Miller 
and Co. had the reversing mill engines in motion under 
steam, when they were inspected, on the invitation 
of the firm, by representatives from a very large pro- 
portion of the iron and steel works of the Glasgow, 
Coatbridge, and other districts of Lanarkshire, as well 
as by a number of gentlemen otherwise interested in 
the iron and steel trades, both in this country and 
abroad. Mr. John F. Miller, who represented the 
firm on the occasion, and Mr. Finlayson, general 
manager to the firm, were highly complimented upon 
the engines; and the firm were heartily congratu- 
lated on having so largely contributed to the esta- 
blishment of the Pioneer Steel Works of Nova Scotia. 
These engines have an aggregate weight of about 75 
tons, and they have been designed to work up to fully 
1000 horse-power indicated. 

Before placing the contract with Messrs. Miller and 
Co., the managing director of the Nova Scotia Steel 
Company, Mr. Graham Fraser, spent some weeks dur- 
ing the summer of last year visiting a number of the 
leading steel works in England and Scotland ; and in 
resolving to close with that firm he had the co-operation 
of Mr. William Jacks, iron merchant, Glasgbw, the com- 
pany’s agent and representative in this country. The 
execution of the contract has been carried out under 
the superintendence of Mr. Peter Cunningham, engi- 
neer at the Blochairn Steel Works, one of the great 
establishments of the Steel Company of Scotland. 








SrnGApore.—The municipality of Singapore have asked 
Major-General Sir Andrew Clarke, K.C.M.G., to select 
and send them out a chief engineer, salary 1000/7. a year. 
Candidates should send their applications with testi- 
monials addressed to Whitehall, 
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AGENTS FOR “ ENGINEERING.” 
Beuoium: P. Bailly, 12, Rue du Parchemin, Brussels. 
Beruin: Messrs. A. Asher and Co., 5, Unter den Linden. 
CaucuTta: G. C. Hay and Co. 
EpinsuraH : John Menzies and Co., 12, Hanover-street. 
Wrance: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 

Banque, Paris ; M. Em. Terquem, 15, Boulevard St. Martin, Paris. 
Guasaow: William Love. 
Lzirzie: Alphons Dirr. 

F. A Brockaus. 
LiverPoo: Mrs. Taylor, Landing Stage. 
MANCHESTER : John Heywood, 143, Deansgate. 
Ostend: Kirkland and Cope. 
RorrerpAM : H. A. Kramers and Son. 
Unirep States: John Wiley’s Sons, 15, Astor Place, New York. 
Vienna: Lehmann and Wenzel, Kirntnerstrasse. 
“advertisements intended for insertion in the current week’s 
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NOTICES OF MEETINGS. 

Tue INstiTuTION oF Civit ENGINEERS.—Ordinary meeting, Tues- 
day, May 8th,at8 p.m. Paper to be read with a view to dis- 
cussion: ‘‘ On the Diamond Fields and Mines of Kimberley, South 
Africa,” by Mr. James N. Paxman, Assoc. M. Inst.C.E. The Pre- 
sident’s Annual Conversazione will be given in the South Ken- 
sington Museum, on Wednesday, May 30th, from 9 to12 p.m. 

IRON AND STEEL INsTITUTE.—Annual meeting, May 9th, 10th, and 
llth, 1883, at the Institution of Civil Engineers, 25, Great George- 
street, Westminster.—Wednesday, May 9; 10 a.m., meeting of 
Council in the Council Room of the Institution of Civil Engineers. 
10.30 a.m., general meeting of members. The Council will present 
their report for 1882. Scrutineers will be appointed for the ex- 
amination of the voting papers. The Bessemer gold medals for 
1883 will be presented to Mr. George J. Snelus and Mr. Sidney 
Gilchrist Thomas. The President-Elect (Mr. B. Samuelson, M.P., 
F.R.S.) will déliver his inaugural address. A selection of papers 
will be read and discusse].—Thursday, May 10; 10 a.m., meeting 
of Council. 10.30a.m., general meeting of members. A selection 
of papers will be read and discussed.—Friday, May 11; 10 a.m., 
meeting of Council. 10.30 a.m., general meeting of members. 
The reading and discussion of papers will be continued and con- 
cluded. List of papers and subjects for discussion: i. ‘‘On the 
Chemical Composition and Testing of Steel rails,” by Mr. G. J. 
Snelus, F.C.S., F.R.S.M,, Workington (adjourned discussion) ; 2. 
‘On a New Hot Blast Fire-Brick Stove,” by Mr. Thomas Massicks, 
Millom (adjourned discussion); 3. ‘*On the Value of Successive 
Additions to the Temperature of the Air used in Smelting Iron,” 
by Mr. I. Lowthian Bell, D.L., F.R.S., Middlesbrough ; 4. ‘‘Com- 
parison of the Working of a Blast Furnace with Blast varying in 
Temperature from 990 F. to 1414 F.” by Mr. William Hawdon, 
Middlesbrough ; 5. ‘‘On American Anthracite Blast Furnace 
Practice,” by Mr. Thomas Hartman, Philadelphia; 6. ‘On the 
Northampton Iron Ore District,” by Mr. W. H, Butlin, North- 
ampton; 7. ‘On Steel Castings for Marine Purposes,” by Mr. 





William Parker, of Lloyd’s ; 8, ‘‘ On the Separation and Utilisation 
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of Tar, &c., from Gas in Siemens’ Gas Producers,” by Mr. W. S. 


Sutherland, Birmingham ; 9. ‘‘ On Improvements in Railway and 
Tramway Plant,” by M. Albert Riche, London; 10. ‘On the 
Estimation of Minute Quantities of Carbon by a New Colour 
Method,” by Mr. J. E. Stead, Middlesbrough; 11. ‘‘ On the Tin- 
Plate Manufacture,” by Mr. Ernest Trubshaw, Llanelly, South 
Wales; 12. ‘‘On the Coal-Washing Machinery used at Bochum, 
Westphalia,” by Mr. Fritz Baare, Bochum. 

Tuk Sociery oF TELEGRAPH ENGINEERS AND OF ELECTRICIANS.— 
At the meeting of the Society to be held at 25, Great George-street 
at 8 p.m. on Thursday, May 10th, the following papers will be read : 
‘*The Electric Holophote Course Indicator, for the Prevention of 
Collision at Sea,” by J A. MacDonald, Q.C., Associate. 
‘*Electro-Motors and their Government,” by Professors W. E. 
Ayrton, F.R.S., and John Perry, Members. 

Society or CuemIcaL Ixpustry.—On Monday, May 7th, at the 
Society’s Rooms, at 8 p.m., a paper on “ Secondary Batteries,” by 
Mr. C. T. Kingzett. 

PuysicaL Sociery.—On Saturday, May 12, at3p.m. “On the 
Measurement of Radiant Energy,” by Captain Abney, F.R.S. “‘ An 
Experiment Illustrating Motion Produced by Diffusion,” by C. J. 
Woodward. ‘‘A Complete Determination of a Double Convex 
Lens by Measurements on the Optical Bench,” by Professor 
Clifton, F.R.S. 

Society or ENGingERS.—On Monday, May 7th, in the Society's 
Hall, a paper will be read on ‘‘ The Bower-Barff Process of Pre- 
serving and Ornamenting Iron and Steel Surfaces,” by Mr. George 
Bower. 
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THE CONVERSAZIONE OF THE ROYAL 
SOCIETY, 1883. 

On Wednesday evening of last week, at the invi- 
tation of the President and Council of the Royal 
Society, a number of guests, among whom were 
many distinguished in the field of science, art, 
literature, and politics, assembled in the Society’s 
rooms at Burlington House, and as has been the 
custom for many years past on similar occasions, a 
number of objects of scientific interest were ex- 
hibited in the rooms which constitute the library. 

The gathering undoubtedly lacked much of the 
brilliancy of former occasions from the fact that 
the President was unable to be present, and in 
consequence of a private social gathering of scien- 
tific men in the neighbourhood of London, several 
other people of eminence were kept away. 

The guests were received by Mr. John Evans, 
the Hon. Treasurer of the Society, in the place of 
Mr. Spottiswoode who has been obliged to go abroad 
for the benefit of his health, for a rest which has been 
almost too long deferred since the accident which 
he met with a few months ago. 

Of the objects exhibited, one of the most inte- 
resting was an experimental illustration of the 
action of coal in a fine state of division in 
propagating and extending the effects of explosions 
of firedamp in mines. This apparatus was con- 
tributed by Mr. W. Galloway, of Cardiff, who was 
the first to point out that coal dust held in suspen- 
sion in atmospheric air becomes in itself, when 
once ignited, an explosive, or rather highly inflam. 
mable mixture. This character is not due to its 
being mixed with a certain proportion of fire-damp, 
although an explosion of fire-damp may be the 
initial cause of the explosion of the coal dust mix- 
ture, in a manner analogous to the small explosion 
of the fulminate in a percussion cap causing the 
greater explosion of the charge within a cannon, 
without in itself contributing to any serious extent 
to the force of that explosion. Previous writers, 
while recognising the important part played by 
coal dust in increasing the energy of explosions in 
mines, attributed to it a chemical action between coal 
dust and fire-damp, by which a specially explosive 
mixture is produced, and upon this theory it must 
be assumed that throughout the whole course and 
ramifications of an explosion in the workings of 
a mine, fire-damp must have been present. On 
the other hand, Mr. Galloway’s hypothesis is, if we 
understand it correctly, that if in a pit in which 
there are quantities of dry coal dust lying on the 
floors and ledges of the workings, a small explosion 
of fire-damp, which in itself would be altogether 
unimportant, may produce the most disastrous 
results, although until the explosion took place 
there was no explosive mixture which could account 
for such results. Mr. Galloway, who has devoted 
a great deal of attention to this important subject, 
having within the last five years read no less than 
five papers before the Royal Society upon ‘‘ The 
Influence of Coal Dust in Colliery Explosions,” has 
demonstrated experimentally that in such a case as 
we have just quoted, the concussion and air dis- 
turbance produced by the initial explosion of fire- 
damp disturbs the coal dust lying on the floors and 
ledges within its reach, a large proportion of which 
must be in suspension in the airat the moment the 








flame reaches it. Coal in a state of such tine divisions 
and so separated, is a condition above all others to 
be readily decomposed by heat and converted into 
coal gas and coke dust, and being surrounded as 
each particle is by atmospheric air, an explosive 
mixture is produced and fired. This communicates 
the explosion to all parts of the workings under 
similar conditions, each length of working being 
started by the firing of the length behind, its own 
explosion acting as an initial impulse to the next 
length before it. 

The apparatus exhibited by Mr. Galloway at 
the Royal Society consisted of three principal 
parts ; (1) a gas mixture for producing the explosive 
mixture for the initial explosion, corresponding to 
the escape of fire-damp into the working of a 
colliery ; (2) a combustion, or explosion chamber, 
corresponding to the locus of the first initial ex- 
plosion of fire-damp ; and (3) a long square tube of 
wood which can be charged with lycopodium or 
other inflammable powder, and corresponding tu 
the gallery of a coal-pit in which dry coal dust is 
lying about and covering the sides and ledges of 
the workings. 

The apparatus for producing the explosive mix- 
ture of gas and air consists of an ordinary Argand 
gas-burner, vertically above which is a conical tube 
of sheet iron open to the atmosphere around the 
gas-burner at its lower extremity and communi- 
cating with the explosion chamber above; the 
mixture of coal gas and atmospheric air is effected 
after the the manner of a Bunsen burner. In 
order to demonstrate that the ultimate explosion 
which takes place in the long wooden tube is not 
the result of the firing of an admixture of coal gas, 
atmospheric air, and lycopodium, Mr. Galloway 
has separated the explosion chamber from the 
powder tube by a diaphragm consisting of two or 
three thicknesses of oiled paper, which being rup- 
tured by the explosion, allow the flame to reach 
the particles of lycopodium powder which are float- 
ing in the air, having been thrown off the little 
shelves and floor of the box by the concussion of 
the first explosion. The tube is kept open through- 
out its length until just before the charge is ignited 
so as to insure any possible leakage through the 
diaphragm being accumulated within the tube, and 
one side of the tube is furnished with glass windows 
that the flame of the explosion may be seen as it 
rushes along the tube to the outer air, the free end 
being conducted through an open window. 

While the explosion chamber is being filled with 
the explosive mixture of gas and air, the igniting 
orifice at the top is closed with a piece of wire 
gauze through which, as the mixture escapes, it 
burns outside with a pale blue flame that cannot 
communicate its heat to the gas within the chamber 
on account of the gauze which separates them. 
Upon removing the gauze the explosion imme- 
diately takes place, and this is followed by a light- 
ning flash along the tube on its way to the outer 
air, which can be seen through the glass windows 
provided for that purpose. 

Mr. Galloway showed also an example of the 
phenomenon known by miners as the ‘‘ cap,” being 
the flame of fire-damp burning harmlessly within 
the chamber of a safety lamp and on the safe side 
of the gauze. The experiments of Mr. Galloway 
were very interesting and attracted very consider- 
able attention throughout the evening. 

Professors Reinold and Riicker showed the beauti- 
ful apparatus devised by them for determining the 
thickness of a soap bubble film after it has become so 
thin as to be incapable of reflecting light, and the 
beautiful colours due to thin films here give place to 
the black first observed by Sir Isaac Newton. In this 
apparatus, in which every detail is worked out 
with great beauty of design, a cylindrical soap 
bubble is blown between two metallic rings placed 
vertically the one above the other; these rings 
serve also as electrodes by means of which a con- 
stant current of electricity can be transmitted 
through the bubble from top to bottom. When 
such acurrent is flowing (assuming the thickness of 
the bubble to be uniform and the specific resistance 
of the solution to be constant) lines of equal 
potential are horizontal circles drawn around the 
bubble, or in other words points in the film equally 
distant from (say) the positive electrode are at the 
same electrical potential, and the potential of any 
point in the film lowers as its distance from the 
positive electrode is increased. When the bubble 
is formed and adjusted, two fine platinum wires 
insulated from one another, but connected respec- 
tively to the terminals of a Thomson’s reflect- 
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ing electrometer are brought by a little lever into ] inquiries, and has thereby obtained some very inter- 


contact with the cylindrical surface of the film 
which they pierce without rupturing. The readings 
of the electrometer measure the ditference of 
potential between the two platinum points and, 
therefore, of the equi-potential circles of the 
cylindrical film with which they are respectively 
in contact. From these data Professors Reinold 
and Riicker, after having previously determined by 
careful measurements both the distance between 
the platinum points at which the current is 
‘*tapped” and the specific resistance of the solution 
of which the film is formed, were able to calculate 
the mean area of cross-section of the film between 
the equi-potential circles, and, therefore, its thick- 
ness, and they are able to perform this delicate 
operation after the film has become so thin as to 
be perfectly incapable of retlecting light. The 
principal parts of this apparatus are enclosed in 
a glass case, by which dust and currents of air 
are excluded, and within which the atmosphere 
is kept saturated with moisture by means of a 
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little endless roller blind or miniature “jack | 
towel,” the lower end of which passes over a roller 
immersed in solution, while by means of a rotary | 


spindle the vertical evaporating surface of the web 


can be repeatedly renewed and kept in a wet con- | 


dition. 
At another table Admiral Selwyn exhibited two 


well-insulated' Peltier electrometers, in which the | 
effect of a burning match, as employed in some | 


forms of atmospheric electrometers, was well illus- 
trated. 

Messrs. Elliott Brothers showed a choice selec- 
tion of electrical testing apparatus and other instru- 
ments, including one of Mr. Robert Sabine’s wedge 
photometers, and it is almost needless to say that 
every object shown on this table possessed that 
beauty of workmanship and finish for which the 
firm have acquired such a reputation. 

Mr. Groves exhibited, among other things, 
examples of Professor Hughes’s induction balance, 
the apparatus devised by Professor Hughes for 
demonstrating the electric currents produced by 
the torsion of wires of iron and certain other 
metals. 

An interesting collection of physiological appa- 
ratus was shown by Dr. Warner for recording 
and analysing the various complex movements of 
the body, by a pneumatic method nearly identical 
with that adopted by Professor Marey for recording 
and analysing such movements as those of the 
heart and pulse as well as of the respiratory 
organs. As an example of his system Dr. Warner 
showed the apparatus as applied to analysing the 
iuultitudinous movements of the fingers in the 
various actions and positions of the hand. The 
apparatus consists generally of three parts, a 
transmitting instrument attached to the part whose 
movements are to be recorded, a receiving or 
recording instrument, and a series of flexible tubes 
for transmitting the movements of the transmitter 
to the instrument for recording. The trans- 
mitting instrument as applied to the hand resembles 
more than anything else a cricketing glove con- 
sisting of a number of flexible tubes of caout- 
chouc laid along the backs of the fingers and over the 
knuckles, and another similarly placed over the 
back of the thumb. Each tube is a closed bag com- 
municating with its own transmitting tube, and 
whenever a finger is bent the tube attached to its 
back bends with it, and in proportion with the 
degree of flexure more or less air is compressed and 
driven into the connecting tube to the recording 
apparatus. This latter instrument consists of a 
revolving drum or chronograph, upon the surface 
of which as many styluses make their records, 
as there are tubes in the transmitting instru- 
ment. These points, which are actuated by Marey’s 
discs are placed one above the other in a line 
parallel to the axis of the recording cylinder, and 
a diagram illustrative of the action of the hand 
would consist of six curves or wavy lines, one 
connected with a clock and indicating time, and 
five others recording respectively the actions of the 
thumb and fingers. If the hand is in a position of 
pointing, the middle, ring, and little fingers 
would show complete flexure, while the index 
finger, and perhaps the thumb, would be ex- 
tended; while, on the other hand, if the fist 
were clenched all the tubes would be compressed. 
In all cases the record on the chronograph would 
indicate the positions of each finger, and the fre- 
quency and extent of its flexures. Dr. Warner has 








esting results. 

Mr. Hilger showed some interesting and beau- 
tifully constructed spectroscope apparatus, and 
the Waterspray Ventilator Company supplied a 
model of their system of ventilation as applied to 
ships. 


THE WEATHER OF APRIL, 1883. 

In April, the mean atmospheric pressure and 
temperature at extreme positions of the British 
Islands to which the Isle of Man is central, were as 
follows : 
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The distribution of rain may be roughly repre- 
sented by the following results : 
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The mean atmospheric pressure has been greater 
than usual in April, and the excess was greatest in 
the east and north. The resultant of the daily 
general directions of the wind is about S8., but on 
the whole the winds were well distributed around 
the compass. The mean temperature of the air 
was slightly above the mean in the north, elsewhere 
it was below the normal, as much as 5 deg. in the 
east. Rainfall has been small in amount and not 
over frequent ; the south and east having had rain 
on few days. The barometer attained 30.7 on the 
2nd, and fell to 29.0 on the 18th. The highest 
temperature, 70 deg., was registered in Cambridge 
on the 5th; the lowest, 25 deg., also at Cambridge 
on the 9th. On the 4th, while Nairn hada tempe- 
rature of 52 deg., York had only 38 deg. ; and on 
the 8th Aberdeen had 49 deg., while Loughborough 
had only 31 deg. Showers of hail, snow, and rain 
were experienced on the 28rd and 24th at many 
places. On the 20th and 21st the barometers were 
remarkably uniform in their indications. 

The weather was overcast fifteen times in north 
and west, and ten in south. It was clear ten 
times in the west, and seven times in the north. 
During the four weeks ending the 30th, the dura- 
tion of bright sunshine, estimated in percentage of 
its possible duration, was 39 for these islands 
generally, 49 for south-west England, 48 for south 
Ireland, 43 for north Ireland, 40 for south England, 
39 for east England, 36 for central and north-west 
England, 34 for Scotland, 30 for north-east England. 








RECENT RAILWAY ACCIDENTS. 

THE report of Colonel Rich on the collision that 
occurred on the 19th April between a Great 
Western train and the buffer stops at Moorgate 
Station, has been issued. This is one of a class of 
accidents which are becoming rather monotonous in 
their frequency, though people who are compelled 
to ride in trains fitted with vacuum brakes, either 
automatic or non-automatic, may be excused for 
feeling somewhat nervous. The facts are as 
follows: A Great Western City train from Bishop’s- 
road, fitted with a steam brake on the engine, and 
the automatic vacuum brake on the nine ccaches 
composing the train, ran against the buffer stops at 
the Moorgate-street terminus. Whatever the im- 
mediate cause of the accident, the vacuum brake does 
not appear to have been available, as Colonel Rich 
remarks ; and, on reading the evidence, this is by 
no means surprising. It seems, first, that the plat- 
form at Farringdon-street was overrun five coach 
lengths, and the train had to be put back ; the 
driver states that he had 20 in. of vacuum, while 
the two guards say that only 5 in. was registered 
upon their gauges. Approaching Aldersgate-street. 
the next station, the driver says he had 10 in., and 
one of the guards only 7 in. or 8 in. At Moorgate- 


street the driver put the vacuum at 15 in., and | scheme in question. were 
It would seem then that | out for the purpose of attack upon the territories of 


the guards at 5 in. 
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the engine which does not exist throughout 
the train, but however this may be, neither 5 in. nor 
10 in. of vacuum are worth anything for braking 
purposes, and that the collision was not much 
worse is due to the fireman and the two guards 
having each applied their hand brakes. The Great 
Western automatic vacuum brake, like that on the 
Midland Railway, is provided with a leakhole in 
each piston for the purpose of allowing the brakes 
to come off by themselves after they have been 
applied, and we are inclined to think that to this 
cause, as in a similar case at Portskewet, the 
collision was due. Unless a high vacuum is main- 
tained, and almost incessant attention is given to 
taking up the wear of the brake blocks, the work to 
be got out of a vacuum brake is very poor indeed, 
and very uncertain in amount, as was fully explained 
in some recent articles on this subject. 

A somewhat similar accident to that at Moorgate- 
street recently occurred to a South-Eastern train at 
Farringdon-street. The 4 p.m. trainfrom Richmond, 
fitted withthe automatic vacuum brake, having dis- 
charged its passengers at Ludgate Hill Station, 
proceeded empty to Farringdon-street. When de- 
scending the steep incline from Ludgate Hill, the 
driver, or rather the vacuum brake, lost control of 
the train, which fortunately, however, was turned 
into the turntable siding at Farringdon-street, and 
the engine fell into the pit. Two carriages were 
smashed and the driver and stoker severely hurt. 
We say fortunately, because a Chatham and Dover 
train full of passengers was standing in the station, 
and the failure of the brake might have resulted in 
terrible loss of life. The South-Western Company 
may also congratulate themselves upon the fact 
that their train was empty. Unlike the Moorgate- 
street case with the Great Western train, the South- 
Western brake was not provided with a leakhole, 
but from the way in which it behaved there would 
appear to have been a very good substitute. One 
thing is becoming daily more clear, that whether 
automatic or non-automatic, with or without leak- 
holes, a vacuum is too ephemeral a power to rely 
upon as a means of preventing railway accidents, 
and when it is relied upon it would appear to excel 
as a means of creating them. 


PRIVATE BILL LEGISLATION. 
GRrear interest is now centred in the proceedings 
of the Committee of which Sir Joseph Bailey is 
chairman (Group D), the Bill now under considera- 
tion being that of the Manchester Ship Canal. The 
objects and nature of the works to be carried out 
under the provisions of this Bill have been so fully 
described in our columns, it will not be necessary, 
while following its progress through Committee, to 
do more than chronicle the principal stages. On 
the Ist of May the case for the promoters was 
opened by Mr. Pember, Q.C. On the conclusion of 
his speech, and after a few remarks had been made 
by the counsel for the corporation of Manchester, 
explanatory of their position with regard tothe Pill, 
the Chairman intimated that he had received a letter 
from the Standing Orders Committee, and that 
before proceeding further, the Committee desired to 
deliberate upon the vexed question which has 
already exercised the Standing Orders Committee 
of both Houses, namely, the treatment of that 
portion of the route, along the course of the 
River Mersey, from Runcorn to Garston, which 
connects the canal as an artificial work, with the 
deep water of the natural channel and to the sea. 
The room was then cleared and upon the readmis- 
sion of the parties the Chairman announced that this 
part of the case appeared sc important to the Com- 
mittee that contrary to usual practice of hearing 
first evidence as to necessity, &c., of the proposed 
measure, they desired to have at once placed before 
them the engineering evidence bearing on this 
question. i 
Group 1. The first Bill upon this list, the 
Waterloo and City Electric Railway, has been with- 
drawn. 
Group 2. London and Eastbourne Railway Bill. 
Upon the conclusion of the promoters’ case in this 
sill, that for the opposition was opened by calling 
Mr. Laing, the chairman of the Brighton Railway 
Company. He gave the railway history of that part 
of Sussex affected by the proposed line, and showed 
what had led to the promotion and abandonment of 
the many lines referred to by the supporters of the 
He stated that they were laid 
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which culminated in the financial difficulties of 1866 
and following years, and the depression produced 
by the latter state of affairs rendered it impossible 
then to carry out these lines. Soon after these 
rival companies resolved to ‘‘ bury the hatchet,” and 
entered into that agreement under the terms of 
which these lines were rendered unnecessary. 
Consequently Parliamentary sanction was sought 
and obtained for their abandonment. Mr. J. P. 
Knight, general manager of the Brighton Railway, 
supported by Mr. Grierson and Mr. Findlay, who 
hold similar positions on the Great Western and 
London and North-Western Railways respectively, 
gave evidence directed to prove that if sanctioned 
and made, this line could never be a financial suc- 
cess, that the traffic upon it under the most favour- 
able circumstances could never be sufticient to pay 
a reasonable dividend upon the large capital re- 
quired to be raised, and statistics founded on the 
matured circumstances of the existing line were put 
in to show that traftic could not be counted upon 
to justify the large number of trains per day re- 
quired to produce the necessary revenue even under 
favourable working arrangements. As soon as this 
evidence had been completed the room was cleared, 
and upon the readmission of the parties they were 
informed that the Committee were of opinion that 
the preamble had not been proved. 

The Oxted and Groombridge Railway Bill was 
next entered upon. 
was incorporated two years ago for the purpose 
of completing the works on an unfinished and 
abandoned portion, thirteen miles in length, of 
the Surrey and Sussex lines of the Brighton 
Railway lying between the two places giving ita 
name. This line, if made, would provide a miss- 
ing link in the most direct route between Lon- 
don and Eastbourne, but as it was obvious that 
a line of this kind interpolated between two 
portions of the system of an unfriendly company 
would not be a success if contined to itself, running 
powers were sought in the original Bill over the 
Brighton Company’s lines to Victoria and London 
Bridge Stations ; they, however, were only granted 
as far as Croydon Station. In the following year 
powers were sought to make a line from Croydon 
to the London, Chatham, and Dover Railway, near 
Beckenham, by which, and with running powers over 
that Railway to Victoria and London Bridge, access 
could be obtained tothe metropolis, and a powerful 
company obtained as a friend, but as this new line 
would have seriously interfered with the Croydon 
station of the Brighton Company, the Committee 
rejected the Bill. 

This session another attempt is being made to 
form a connexion with the Chatham Company, and 
a Bill has been introduced by which lines about 
eight miles long, including junctions estimated to 
cost about 860,0001. are proposed to be constructed 
from near Sanderstead on the Croydon and Oxted 
joint line of the South-Eastern and Brighton Com- 
panies, over which, as before stated, the company 
have many powers, passing on the west side of 
Croydon through Thornton Heath, Lower Norwood, 
to the London, Chatham, and Dover Railway, near 
Dulwich College, and about three-quarters of a mile 
from the entrance to the Sydenham tunnel. The 
works are moderately heavy, averaging about 
40,000/. per mile, but the land, being in the neigh- 
bourhood of the metropolis, and gradually becoming 
ripe for building operations, is valued at a high 
figure, no less than 553,0001. figuring in the estimate 
under this item. Doubtless the expectation is that 
by traversing property of this description a certain 
traffic is secured to the line, and as the ground be- 
comes built over this will also increase ; the route 
of the line being north and south, some traftic would 
probably be diverted from places already having 
railway accommodation, but only to the east and 
west portions of the metropolis. On the other 
hand a small company like this will have to pay 
heavily for the power to run to a definite point, and 
if working its own traffic can only do so at a high 
percentage of gross receipts ; if worked by another 
company, such as the Chatham and Dover, the 
charges, though less than under the alternative cir- 
cumstance, would still be very high ; giving these 
considerations full value, it does not appear at all 
clear that a satisfactory return for the large capital 
required to be sunk is such an absolute certainty as 
the cautious investor of the present day desires to 
have presented to him. 

Group 3. The Pewsey, Salisbury, and Southamp- 
ton Railway Bill is promoted by an independent 
company, and includes the formation of two 


The company promoting this | 
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railways, each about twenty miles long, the 
capital to be raised is about a million. The 
first of these lines commences by a junction with 
the Berks and Hants line of the Great Western 
Company near Pewsey, and traversing the valley of 
the Avon, one of the most populous districts of 
Wiltshire, terminates by a junction with the Great 
Western Railway near Salisbury Station. This 


part of the scheme is chiefly local in character, and | 


has similar objects to those of a scheme sanctioned 
in 1865 called the Wiltshire Railway, which, how- 
ever, never made any substantial progress. The 
remainder of this year’s scheme was a line from 
Salisbury to Southampton skirting the north side 
of the New Forest and terminating by a junction 
with the Didcot and Newbury authorised line; by 
this a through Great Western route from the west, 
and eventually from South Wales to Southampton, 
would have been secured, but so far as the new line 
was concerned, an unnecessary duplication of rail- 
ways in the hands of the South-Western Company 
would have resulted. These two companies, how- 
ever, wisely entered into an agreement by which 
sufficiently independent access to Southampton has 
been secured to the Great Western Company by 
running powers over their rival lines for the greater 
part of the way, and by a junction between that 
line and the Didcot Company’s line already referred 
to, which line is to be worked by the Great 
Western Company. This latter portion of the 
scheme has therefore been dropped, and, there 
being no opposition to the first part, it has been 
referred to the committee on unopposed Bills. 

The Windsor, Ascot, and Aldershot Railway Bill 
is similar to that which last year was the survivor 
of two introduced into the Commons, but was re- 
jected by the Lords, and has for its object the con- 
struction by an independent company (supported 
by the Great Western Company, who pay a portion 
of the cost of the application if it fails, but no 
portion if it succeeds) first of a line about ten miles 
long between Windsor and Ascot, joining the Great 
Western near Windsor and the South Western at 
Ascot Station. In its route it passes near Clewer, 
Pittield, and Winkfield, where there will be stations ; 
thence from Ascot, in consequence of the decision 
of last year’s Committee‘of the Commons, it will be 
carried by an independent line to a junction with 
the Reading and Reigate line of the South Eastern 
Company near Yately, whence running powers con- 
nect the scheme with Aldershot, and an alternative 
method of completing the communication between 
Ascot and Aldershot is provided for in the Bill, 
which asks for running powers over the South 
Western lines between those points. The South 
Western Company, whose Bill for a similar line was 
defeated last year, oppose of course, as by this 
scheme access independent of their system would 
be given to Ascot, where at times there is consider- 
able traffic. They are joined in their efforts by a 
gentleman owning an estate, which in his opinion 
would be injuriously affected by the construction 
and working of the proposed line. 

The Bill of the London and South-Western Rail- 
way Company is now under consideration by the 
Committee, of which Mr. Portman is chairman, and 
that portion relating to the Netley and Fareham 
Railway has been passed subject to certain condi- 
tions as to compensation. This is ashort line about 
ten miles long, connecting the Southampton and 
Netley and Bishopstoke and Gosport lines of that 
company, thus completing another route between 
Southampton and Gosport and Portsmouth, avoid- 
ing the detour and delay necessitated by that exist- 
ing vid Bishopstoke. There was some local oppo- 
sition on account of the route chosen, not taking 
the more direct course of a line sanctioned some 
years ago, and finally abandoned, but making a 
detour inland so as to cross the navigable waters of 
the River Hamble above an existing road bridge, 
and thus avoiding some of the principal places. 

Mr. Leveson Gower’s Committee have before 
them the East and West Yorkshire Railway Bill, 
which is another instance of the revival of a Bill of 
last session passed by the Commons but rejected by 
the Lords. By it a company is proposed to be in- 
corporated to construct a main line about twenty 
miles long, which, commencing by a junction with 


the authorised Hull and Barnsley Railway near | 


Drax, passes through Burton, Salmore, Led- 
stone, and Rothwell, and terminates at Leeds. 
There are also branches to the Great Northern 
Railway at Ardsley and Lofthouse, and to 
the Midland Railway at Woodlesford. Between 
Burton, Salmore, and Leeds it traverses an ex- 





tensive coalfield, and it is for the accommoda- 
tion of this district that the line is chiefly directed. 
It has been stated that by it asaving of 6d. per ton 
would be saved in the carriage of coal to the port 
of Hull, and delays amounting to seven days in the 
journey of the trucks to and fro would be avoided. 
This line being laid out, for its whole length, parallel 
to, and at no point more than three miles distant 
from existing lines of the Lancashire and York- 
shire and. North-Eastern Railways, those companies 
naturally appear in opposition. 

By the Bill of the Midland, Birmingham, Wolver- 
hampton, and Milford Junction Railway it is pro- 
posed to incorporate into a company a large number 
of noblemen and gentlemen for the purpose of con- 
structing railways of an aggregate length of some 
forty miles, with a capital amounting to rather 
more than a million and a half. The principal line 
commences near Craven Arms by a junction with 
the Craven Arms and Carmarthen line of the 
London and North-Western Railway Company, 
and passing through the town of Bridgenorth 
terminates by a junction with the Walsall and 
Wolverhampton line of the Midland Company 
near Willenhall. There are also junctions with 
the Central Wales Railway, the Shrewsbury and 
Hereford Railway, the Stour Valley, and main 
lines of the London and North-Western Railway. 
By these new railways, together with exclusive 
running powers over many lines in Wales, an impor- 
| tant district would receive railway accommodation, 
|and limestone would be brought from the Welsh 
| quarries to the iron works near Wolverhampton. 
| The route from the Cambrian system, by the aid of 
|future extensions between Bishop’s Castle and 
Montgomery, to manufacturing districts, would be 
shortened by twenty miles, and an alternative route 
as short as that at present by the Great Western 
Railway, would be opened up in the hands of the 
London and North-Western Railway between Lon- 
don and Milford Haven. 


THE ELECTRIC LIGHT ON 
BOARD SHIP. 

THERE is no single field in which the electric 
light has attained so much success as in the light- 
ing of passenger steamships. Owners quickly 
recognised in it another means of decreasing the 
discomfort that always attends a voyage, at least 
to a landsman, and gave it an immediate trial. 
Two great evils of life at sea are deficiency of 
space and want of ventilation, and both these 
are intensified after dark by the ordinary sources 
of artificial light, as passengers congregate round 
the lamps, while there is no free overhead 
space into which the products of combustion can 
escape. Even in the North Atlantic, with its 
temperate climate and constant air currents; this is 
severely felt, but it is only in the Red Sea or the 
tropics, where the heated air seems to stagnate, and 
the punkahs have to be kept at work over the heads 
of the passengers as they dine, to raise a semblance 
of a breeze, that the full signiticance of the ‘‘ smell 
of the lamps” can be realised. Consequently, while 
corporations and manufacturers ashore have been 
waiting to see the course of events, and the progress 
of invention, shipowners have made larger and 
larger ventures until now it is understood that 
every new steamer of the leading lines shall be fitted 
throughout with electric light. This position has 
not been attained without great exertions on the 
part of manufacturers, for it is needless to say that 
an installation upon a ship is a very different affair 
from one on land. Instead of a large engine house 
with plenty of space for circulation and room for 
the use of long belts, there is usually assigned to 
the electricians a confined space partitioned off 
from a coal bunker, and in this both engines and 
dynamos must be arranged. In the early ships this 
want of space was not so severely felt, because the 
illumination was effected by are lights, which re- 
quire comparatively little engine power, and hence 
it was usually possible to arrange the apparatus so 
that a belt of a reasonable length could be used to 
convey the motion from the engine to the generator. 
But the invention of the Swan lamp quickly changed 
all this ; the power employed increased from 5 to 
50 horse-power, while the available space grew no 
greater, and consequently other means of trans- 
| mission had to be found. The Swan Company and 
| Messrs. Siemens Brothers, between whom the bulk 
of this trade is divided, worked out the question in 
| two different ways. The former firm adopted the 
Brotherhood three-cylinder engine, and coupling it 
direct to the axis of the dynamo, they dispensed 
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with all intermediate gearing. Messrs. Siemens 
Brothers, on the other hand, considered that in 
an electric installation which must always con- 
tain enough of complexity of itself, was better 
without the addition of an engine driving 
direct, and therefore Mr. Raworth, their repre- 
sentative in Manchester, devised a new form 
of rope transmission, which has been exceed- 
ingly successful in practice, having been applied in 
twenty-three instances, among which may be 
mentioned the s.s. City of Rome, City of Paris, 
Alaska, Arizona, Aurania, Orient, and Austral. 
It is econon ical of space, as the machines and 
the motors cai be arranged very near together, 
and gives no trouble in working. It has the further 
advantage of permitting the use of ordinary engines, 
either of the vertical or horizontal type, which 
require no special skill to manage them, and run at 
speeds which do not give rise to tremor or vibration. 

On page 425 we give an engraving showing the 
system as it appears in the electrical room of 
the s.s. Arizona, one of the finest boats of 
the Guion line. She is fitted with two of Siemens 
compound shunt wound dynamos, each capable 
of maintaining 300 high-resistance Swan lamps, 
driven by a pair of Shanks’ *‘ Caledonian” engines, 
with cylinders 94in. by 14in. Each dynamo is 
fixed upon an independent base plate, sliding upon 
round rods in a foundation plate. The side of the 
base that takes the strain of the driving rope is 
lengthened into a long slide, and the two machines 
are slightly displaced laterally, so that their bases 
interlock. By means of screws both dynamos may 
be drawn backwards to tighten the belts. There 
are ten grooves in each fly wheel, but there is only 
one rope to each machine, and consequently but 
one splice. This necessitates the use of a guide 
pulley to lead the rope from the last groove of the 
driven to the first groove of the drivihg pulley. 
Only one of the pulleys can be seen in the engrav- 
ing, the other being hidden by the mast. The axis 
of one machine is elongated, and is provided with a 
pulley for driving a tachometer mounted upon the top 
of the frame. The commutator brushes are set on a 
bracket, which can be rotated by a worm to bring 
the points of contact into the most favourable line, 
and the conductor, which is of large cross section, 
is jointed so as not to impede the motion. 

The last ship to which the electric light has been 
applied is the Hawarden Castle, built by Messrs. 
John Elder and Co., for Messrs. Donald Currie 
and Co. From the description which lately 
appeared in our columns (page 353 ante) it will 
have been seen that, although a very fine boat, she 
does not rank with the enormous vessels of the 
Transatlantic service, and consequently her electric 
installation while very complete, is not extensive. 
It consists of a vertical engine, with a cylinder 8 in. 
by 8 in., provided with two grooved flywheels, from 
each of which is driven a Siemens dynamo (D,) 
capable of automatically regulating itself to the 
requirements of any number of Swan lamps from 
1 to 70. These two machines are mounted as 
shown in our illustration, and the whole apparatus, 
engine and generators, stands upon a floor space of 
7 ft. 6 in. by 4ft. There are sixty-eight incan- 
descence lamps in all, ef which twenty are in the 
saloon, thirteen in the engine-room, and the re- 
mainder in the smoke-room, ladies’ boudoir, chart 
room, officers’ cabins and passages. Of the thirteen 
in the engine-room three are semi-portable, that is, 
they are provided with flexible insulated wires end- 
ing in a plug, which when inserted into any of the 
numerous sockets arranged about the engine frames, 
makes the necessary electrical contact. Thus the 
light can be carried about with the same, or rather 
with greater facility, than an oil lamp. All the lead- 
ing wires, both those from the machines and those 
from the lamp circuits, neet at a keyboard, where 
they can be coupled together in any desired order. 

Although the Hawarden Castle is provided with 
duplicate generators, she is, as a further precaution, 
fitted throughout with candles and lamps in the 
ordinary way, and the two systems of lighting have 
been very ingeniously combined in the chandelier 
which we illustrate on the present page. This con- 
sists of a large lyre-shaped electro-plated pendant, 
carrying an oil lamp provided with the customary 
globe. The rod, by which the fitting is suspended, is 
hollow, and within it there slides telescopically a 
tube upon which is mounted the holder of a Swan 
lamp. In ordinary service this lamp, which we 


show exposed, is drawn down into the centre of the 
globe, but should it be necessary to light the oil 
lamp, the telescopic tube is pushed up to the cross- 


bar, and the small lamp unhooked and removed. 
All the changes can be made without a thought 
being bestowed upon the electrical contacts, and, 
further, the whole chandeliers can be taken down, 
as for instance when the saloon is cleared for 
dancing, and be replaced without a single electrical 
coupling having to be consciously made, the act of 
fixing making all the necessary connexions. 

In addition to the incandescence lights, the ship 
carries an are lamp of 2500 candle power for use on 
deck. <A pair of wires are led to a junction-box 
on the spar deck, and from thence loose leads can 
be run in any direction. The lamp itself is intended 
to be hung in the rigging, and is provided, in 
addition to the usual reflector, with a loose curtain 
for use in open harbours, to prevent the are being 
seen from a distance, 

Little use has as yet been made of the electric 
light upon deck when at sea. War vessels are all 





provided with search lights, as a safeguard against 
torpedo attacks, but no English passenger ship, so far 
as we know, employs deck lights except occasionally 
for loading and unloading cargo. The Normandie, 
however, a new boat lately built at Barrow, for the 
Compagnie Transatlantique, is furnished with arc 
lamps, both for port and starboard lights and mast- 
head light. Her electric equipment, which was 
constructed by Messrs. Siemens Brothers, is larger 
than that of any other vessel, and there is| a 
probability that the current may be applied to 
replace steam in the winches and ashes _ hoists 
upon deck. 

Looking back for only twelve months, immense 
advances are to be seen in this department of electric 
lighting. It is no longer a question with the Liver- 
pool companies in what parts of the ship the light 
shall be used, for it is now applied everywhere, and 
both cabin passengers and emigrants share in its 
benefits. At the present time there are more than 
a dozen American liners fitted with Siemens gene- 
rators and Swan lamps, and the number is increasing 
every month. Besides these there are vessels of 
the Orient, the Castle, the British India, and other 
lines, which probably bring the total up to three 
times that number. 





NOTES. 

ScrENcE IN Boarp Scuoots. 
Art the last meeting of the Physical Society Mr. 
W. Lamb Carpenter read a paper on ‘‘Science 
Demonstration in Board Schools,” and after referring 





to the drawbacks of the present system, namely, 


cramming for examinations on the part of the 
scholars, and neglecting the subject on the part of 
the teachers, he showed the good results which had 
accrued from the plan adopted in Birmingham and 
Liverpool. This consists in providing a specially 
trained lecturer on science at a good salary and the 
necessary assistant demonstrator and physical appa- 
‘atus. His duty is to lecture on science to all the 
schools of a district, and his time is so arranged that 
he can go from one school to another, taking the 
apparatus with him. In this way a really interest- 
ing and instructive education in science can be 
given, whereas under the present system of leaving 
science to the care of the other teachers, little or no 
real science is taught, and, if taught at all, it is 
regarded rather as something to be crammed for the 
sake of passing examinations than as a means of 
mental training and real education. Dr. J. H. 
Gladstone, in remarking on the advantages of the 
system described by Mr. Carpenter, stated that in 
many of the London Board Schools, object lessons 
were being introduced and extended with excellent 
results. He looked forward to the time when 
science would be properly taught in all the schools 
to all the children, and anticipated the best results 
to the country. At present science teaching in 
schools is little better than a farce, and we are 
gratified to see that the subject is engaging the 
attention of educationalists. 
Lone Distance TELEPHONING. 

A new company, termed the Long Distance 
Telephone Company, has issued its prospectus. 
The company is formed to introduce the American 
system of telephoning long distances, which we 
recently mentioned in connexion with a trial made 
between Chicago and New York over a thousand 
miles of line. The apparatus used is to be the 
telephone transmitter and receiver of Mr. George 
M. Hopkins, who it will be remembered was the 
first to suggest the use of the induction balance of 
Professor Hughes as an instrument for localising 
the bullet in the late President Garfield. Mr. 
Hopkins’s proposal was shelved in favour of Profes- 
sor Bell’s suggestion which came later. The trans- 
mitter of Mr. Hopkins consists of a pencil of carbon 
floating on mercury, and buoyed up against a metak 
contact on a vibrating plate, without the use of ad- 
justing springs. On speaking to the plate the 
carbon acts as a microphone. Judging from the 
way in which the United Telephone Company have 
disputed any claim to the use of carbon in trans- 
mitters, we shall be surprised if they allow this 
transmitter to pass without question. The receiver 
of Mr. Hopkins is a modification of Bell’s gold- 
beater’s skin receiver, a non-metallic diaphragm of 
Bristol board soaked in paraftine, having a polarised 
armature attached to its centre, and attracted by 
the pole of an electro-magnet in circuit with the 
line. The patents of Mr. Hopkins, Nos. 687, 688, 
689, of 1882, describe these instruments in full, and 
also a system of switches for telephonic work. 
Illustrated abstracts of these patents appeared on 
pages 273 and 296 of the last volume of ENGINEER- 
ING, 

Hype Park Corner. 

On Tuesday last the new road from Hamilton- 
place to Halkin-street, which has been constructed 
to relieve the chronic block at Hyde Park Corner, 
was thrown open to the public. The necessity for 
finding a remedy for the congestion that has 
hitherto prevailed at the spot has long been recog- 
nised, but every scheme has hitherto failed of 
execution from want of funds. Last year, however, 
Mr. Shaw- Lefevre induced the Metropolitan 
Board of Works to contribute 20,0001. towards the 
project, as a great metropolitan improvement, and 
the Duke of Westminster offered to add 380001. 
more in the interest of his property in Belgravia. 
The House of Commons voted 4700l., as the 
removal of the reservoir, which formerly stood in 
the corner, to a higher position in the Green Park, 
added to the security of the public oftices in White- 
hall and Westminster. The new roadway draws a 
line across the corner of the Green Park from 
Hamilton-place to Halkin-street, converting the 
park land to the west of the line into an open place, 
intersected by the necessary roads. The Wellington 
Arch is being transferred from its present position 
to the point where Constitution Hill joins the new 
place. The tender was let to Messrs. Mowlem and 
Burt for 27,900/., which included 30001. for the 
removal of the reservoir, and the works were begun 





in October last. To obtain the proper level for 
the new ground it has been necessary to transfer 
20,000 cubic yards of soil from the site. The spoil 
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has been carried a few hundred yards eastward and 
formed into a mound, which, when grass-grown, 
is expected to add a pleasing feature to the land- 
scape. The work of lowering the Duke’s statue 
occupied six weeks. 





PETROLEUM AS A Fvet 1x Rotirne MIs. 

The managers of the Norway Iron Works, Bos- 
ton, Mass., have for several years been experiment- 
ing upon this matter ; and, after numerous changes 
in plant and details of working, they believe that 
they have succeeded in rendering its use preferable 
to that of gas or solid fuel. The system adopted is 
the following : The petroleum is forced by a small 
pump into a cast-iron tank, which contains a re- 
ceptacle, upon the surface of which the petroleum 
drops in a small stream ; through the vessel passes 
superheated steam, from an oritice in the bottom, and 
mixes with the vaporised oil. The entire tank is 
heated bya special firegrate, and the mixture of super- 
heated steam and vaporised petroleum is directly 
carried by pipes to two furnaces where it is used. 
It is stated that no trouble is experienced from the 
formation of coke. Oil as a fuel has lately been 
introduced for the use of a scrap-heating furnace, 
in which the 2-ton charges are put through in 25 or 
30 minutes. This heating furnace has regenerators 
at both ends, and the werk that it does is pro- 
nounced satisfactory. Near this is a double pud- 
dling furnace, also heated with oil. It hasa capacity 
of from 12,000 lb. to 15,0001b. of pig. from four to 
five heats being got out of it per 10-hour shift. 
These furnaces are worked rather for high quality 
than forlarge production. <A third furnace, heated 
with oil, is used for re-heating open-hearth steel 
ingots. It is not provided with regenerators, the 
heat being utilised for making steam in a boiler 
overhead. For this purpose, too, the oil-heating 
appears to give satisfaction. The steel-making 
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plant of this establishment has also been fitted up 
with the petroleum apparatus, the gas-producers 
and regenerators having been discarded. The heat 
obtained is very satisfactory ; in fact, at one time 
there was danger that the rvof of the furnace would 
melt down. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
larger attendance on Change, but there was certainly no 
improvement in business. Nominally prices were un- 
altered, being based on No. 3 Cleveland pig still selling at 
40s. per ton f.o.b. Tees. It had been anticipated that the 
total shipments of pig iron from Middlesbrough would, 
for the month of April, reach about 90,000 tons. The 
official return, however, shows the exports to be short of 
that amount, the actual figures being 87,830 tons, no fewer 
than 27,010 tons of which have gone to Scotland, 14,000 
tons to France, and 14,000 tons to Germany. The chief 
cause of the depressed state of the market was not so 
much the total shipments falling short of the quantity 
estimated, but the unsettled state of the finished iron 
trade. It was reported that at two of the works the men 
had decided, at the‘instance of, their employers, to break 
through the restriction arrangement of the Board of 
Axbiteation and work eleven days instead of ten days per 
fortnight. This had the effect of lowering prices, and 
plates were quoted 6/. 2s. 6d. per ton, angles 5/. 12s. 6d., 
and bars 5/. 17s. 6d. f.o.t. at makers’ works less 2} per 
cent. cash. 

Restriction in the Finished Tron Trade.—The determina- 
tion of the men employed at the Britannia and West 
Marsh Iron Works of Messrs. Dorman, Long, and Co., 
to depart from the restriction arrangement of the Board 
of Arbitration, has caused a good deal of interest. From 
the time of the Board, which is composed of both masters 
and men, deciding to restrict the production by working 
a day less per fortnight, in the hope that prices might be 
raised and wages advanced, there has always been a fear 


' that at some of the works, like those of Messrs. Dorman, 


Long, and Co., where the employers were not in and 


1 


way connected with the Poard, that the restriction 
policy would not be adhered to. Messrs. Dorman, 
Long, and Co. claim the right to deal with their men 
as they deem most suitable to their own interests, and 
asked them to work eleven days a fortnight, to which they 
consented. To-day (Wednesday), however, a second 
meeting of the men has been held at Middlesbrough, and 
the men now say that even on receiving better wages by 
the payment of ‘‘extras,” they will not depart from the 
restriction policy so loyally adhered to by the body of 
ironworkers throughout the north of England. Thus for 
the present the matter is again settled. Meanwhile a 
meeting of the Board of Arbitration is convened for 
Friday. 

Engincering and Shipbuilding.—Both these industries 
continue brisk. The loss of vessels at sea this year has 
been rather heavy. According to the reports made at 
Lloyds’ as lost or missing, the figures are 423 British and 
312 foreign sailing vessels, and 130 British and 30 foreign 
steamers. Considering the enormous mercantile navy the 
losses cannot be matter of surprise. 








Aw Etectric Ramtway.—The National Rifle Associa- 
tion has entered into a contract with the Electric Motor 
Syndicate, 3, Copthall Buildings, to lay down an electric 
railway at Wimbledon and work it during the meeting in 
July next. The line will be a mile long, and a train of 
six carriages, holding each twenty-four persons, will be 
used. The motor employed will be Piot’s, the patent of 
which has been secured by the syndicate, and which can 
be worked up to 10-horse power. 


ILLUMINATED SEMAPHORES. — Messrs. Cleminson and 
Tuer have introduced the plan of rendering railway 
semaphore signals visible at night by lighting the arms 
up from within. In this way the signal arms, besides 
being visible by day, are also useful at night, and the 
coloured lanterns may be discarded. The arms are formed 
of rectangular panes of glass boxed in wooden frames and 
contain within them lanterns or electric lights. If the 
plan answers well in practice the electric light would be 
the most convenient illuminant, but some kind of detector 
would be necessary to insure that the current was not 
interrupted. 
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35 
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J. Young & E. Furniss, 
Mellor, Derby. 

A.C. Wells & R. Wall- 
work, Manchester. 

J. K. Tullis, Glasgow. 

H. Woodward, London, 

D. Jones, London. 

H. Roberts, Pittsburgh, 
U.S.A 


Redfern. Wilson. 
H. M. Nichols, London. 
J. F. and, E. Wright, 


irmingham, 
Justice. Bickmore & 
Pendleton. 
Thompson. Flint. 
Boult. Gilbert. 


Boult, Hungerford. 
R. D. Jones, Liverpool. 
W. B. 


Hotchkiss, Plain- 


d 
"Perrett, London. 
Imray. Hoke and 
Westcott. 
. E, T. Dawson, 
London. 


Cc, B. ee. London. 


e. Colby, 
Lake. 


D. Whitehead, Bir- 
dF. 


Tolman. 


diff. 
Abel. Breyer. 
H. Fawcett, Kidder- 


minster, 
Clark. Clarke, Dune- 


back, and Moran. 
8. Borland, Manches- 
r. 
J. Walker, Leeds, 


eevtone, Klauke. 
W. and J, Beesley, 
Barrow-in-Furness, 

Haddan. Norden. 


J, 8, Beman, London, 

R. Bond, Bury. 

Ba Wood, Manchester. 
J. P, Binns, Halifax. 

| Sand L. Haigh, West 
e. 

C. D. Yates, London. 
§. A. Grant and W. 
Adams, London. 
Imray. Bang and 

Sanguinetti. 
) A. J. T. Wild, London. 
Wirth. 


| J. R. Fletcher and J. 
Fie me Stone- 
clough, Lance. 

W. Smedley, Liver- 
pool. 

Pieper, 
erben. 

M, Kotyra, Cardiff. 

J. Thompson and T, 


Josephy’s 


Dittler & Co, Col 


Ring spinning and doubling frames. 
Oil lamps, oil feeders, &c. 


Manufacture of canvas belting. 
Thermo-electric generators, 
Furnaces and improving draught, &c. 
Preventing excessive heat in dynamo- 
electric machines. 

| Fastenings and couplings. 
Printing machines. 
Gas cooing stoves and grills. 


Self-levelling berths. 


Locking appara’ 

Roller mills. 
tion.) 

Railway ties, 

Ash buckets, &c. 

Smoking pipes. 

Boiler cleaners. (Complete specijica- 
tion). 


Manufacture of stays or corsets. 


tus, ‘ 
(Complete specisica- 


Learning to sing. 

Vehicles for road traction, &c, 
Water-closets and valve apparatus. 
Disinfecting water-closets, &c. 
Cleaning the filtering media of filters, 


Umbrellas or parasols. 
specification). 
Galvanic batteries, 


Surgical belt and bed stay. 
Manufacture of wire rope. 
plete specification). 
Manufacturing cordage, &c. 
plete speci feationy 
Steam boiler, é&c., furnaces. 


Membranes, &c. 
Manufacture of carpets, &c. 


Self-acting feed-water regulator and. 
low-water alarm. 


Injectors. 


Treatment, &c., of waste materials 
used in purifying coal gas, 

Wire fencing. 

Constructing boats of sheet metal. 


Combined muff, pocket, and foot- 
warmer, 

Pipe keys. 

sonatas” employed in looms. 

Self-acting couplings. 

“ Tieing-in” warps. 

—— water- losets and urinals, 


a.m or boilers. 
Break-down snap guns. 


Extracting oils by diffusion, &c. 
Bottles and a &e. 

ouring matte 

Manufacture of paper. 


Giving motion te fluids, 
Fleece-dividers, 


Hlectric-motor apparatus. 
Combing cotten, wc, 


Barker, Manchester, ; 


R. B. Sanson, London. | 


R. Morris, Blackheath. 

E. M. Dixon, Glasgow. 

R. F. Ems, J. H. Payne, 
and F. R, Nurthen, 
London, 

F, H. Wood, Chiswick. 

J. 8. Lewis, Birkenhead 

Reifern, Patrick. 

Imray. Connolly, 

Higgs. Forbes. 

Lloyd Wise. Hentschel 


'R.M. Marchant, Lon- | 
on, 
ae Fisher, 


Bowen and J. 
* wager, Swansea, 


Endless band knife machines. (Com-| 
plete specification). 

Cartridges and wads, 

a, water, &c. 
Cleaning, beautifying, bleaching, &c., 
sponge. 


Setting out geometrical figures. 

Insulators. 

Biock calendars and blotting pads. 

Switch apparatus. 

Electrical accumulators. 

Manufacture of salicylic acid, pro- 
ducing also alcoholic phenates, 

Retention and circulation of steam. 


Lanterns. 
Extracting gold, 


2123 | N. - _ an Baku,' Lubricating oil. 
2124 4 oun Partly Wood Mowing and reaping machines. 


Reaping and Mow- 
tng Machine Co. 
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| 
j 
| 
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| 
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— 
0. Pihlfeldt, Redcar, | 


orks, H 

F. H, Atkins, London. 
| Colton, Hussey and 
Donaldson. | 


z Darling, Glasgow. 
T. J. Palmer, London. 
Wolff. Bros, Giese & | 


| 0. 
Alexander. Cheswright 
32 | E. K. Heaps, Norman- 
| ton, Yorks. 
| Mewburn. Burnichon| 
R. Lund and T. F. | 
| Hind, Preston. 
| Pataky. Heimann, 
Haddan. Spaethe. 
| T. Thorp, Whitefield. 


H. H. Grierson and T. 
| ‘Maher, —- 
E. Turpin 
| @. J. Stenvens and J. 8, 
| _ Smith, London. 
; ee Coates, London. 
. Davidson, Totten- 


ham. 
e, Macgeorge. 





pee. Sumner. 
Boult. Whitney. 

| C. H. Bartlett, Bristol. | 

| J. 8. Williams, River- | 

ton, N.J., USA. 

| J. 8, Williams, River- | 

| ton, NJ., U.S.A, | 

| W. Crossley, Glasgow. | | 
2150 | J. W. Walker, Kidder- | 
} _ minster. | 
2151 | J. Langton, Leyland, | 
} a Gregson, Pres-! 


| L. a B. Arrighi, Lon- | 

F, a ‘Anderson, Poplar} 

A. Messerli, Zurich. 
Perry, London. 

E. Quadling, Forest 
Hill. 

Brydges. Grove, 


C. Stout, and C. H. | 
Hillcoat, Liverpool. 





2160 | Imray. Larger. 
2161 | R. Morris, Blackheath. 
2162 | T. Thomas, Glamorgan. | 
2163 | H. Johnson, West 
Bromwich. 

2164 | H. Lyon, Londor. 
2165 | W. Flint, Sheffield. 
2166 | | C. —— Stock- | 


ae | take. Ross. 

Lake. Mehl, 
FAs | E. Haines, Horsmon- 
An | den, ent. 


J. Edwards, London. 
‘5 Jackson, ‘London. 
2172 | J. Taylor, Birkenhead, 
2173 | P. Legrand, Paris. 
2174 | B. Walker, Leeds, 
2175 | Pitt. Schutte. 
2176 | R. J. Sankey, Ashford, 


Kent. 
2177 | J. Borrett, London, 
2178 | Willeringhaus, l'm- 
| _ beck. 
2179 | J. G. G. E. Bischoff, 
Hamburg. 
2180 | Vyse. Smiley. 
2181 | Haddan. Obermaier, 
2182 , VonNawrocki. Gindler,| 
2183 | Lake. Wilson. 
2184 | H. 0. Miller, Moscow. 
2185 | W. Crookes, London. 
2186 | Aloxander, Ches- 
| wright. 
2187 | E. C. M, V. Berghe, 
|__Upper Norwood. 


| Steam boiler tlies, &, 


| Weighing apparatus. 


| Weighing machines, 


| Longitudinal 


Buttons, 


' Valve-discs. 


Tricycles, &c, 
Filtering water, &c, 


| 
} 


| 1708 


Decorative material for walls, &c. 

a oy straw wrappers for | 
bottles, & 

Capsules x. “bottles, &e, 

Washing machines. 


| 
Peeling potatoes. || 
Centrifugal dressing machines, | 


| Substitute for lace, &o. 
| Mechanical musical instruments, 


Gas — and regulating appa- | | 


H 
= shaping, &c., teeth of | 
Explosive compounds. | 


Velocipedes. 


Printing m 
Mincing nor eo animal, &e., || 
substances, l 
Clinometer compass, &c, (Complete | ] 
specisication), 
hing textile fabrics, &c. | 
Sewing machines. | 


Generation, storage, regulation, dis- | 
tribution, &e,, of electricity. 

Generation, storage, regulation, dis- | 
tribution, measurement, and utili- 
sation of ‘electricity, 

Distilling shale, &c. 

Manufacture of Brussels carpets, &c. || 


| Looms for weaving. 


Incandescence electric lamps. 


Electric cut-outs, &c. 
Fire escape. 


| Baling presses. 


eee of electrical, &c., 
instruments. 
joint for metal pipes, we, 


| Steam cooking apparatus. 

Indicators for recording direction and || 
speed of engines, and height of |) 
water in the bilge wells. 


| Surgical injections. 


Small bore rifle tubes, 
Hoisting machinery. 


| Tackle or apparatus for hauling. 
| Checking cash receipts, 


Application of gas to cooking, &c. 
Lubricators, 


Manufacture of sugar. 
Rollers of nechines for spinning. 


Jet nozzles of garden engines, 


Fastenings for carriage doors, &c. 
Stoppers for bottles. 


| Navigable vessels, &c, 
' Fulli 


ing machines. 
Rolling cylinders of iron or steel, &c, 
Steam boilers. 


Stoppering bottles, 
Boot and shoe sole protecting plates. 


Neck-ties. 

Treating textile materials. 
Drills for gr 

Treadles ‘ Moveles, lathes, &c. 


| Colouring matter. 


Incandescent lamps, &c, 


| Preventing fraudulent interference I 


with the contents of bottles, &c. 


| Automatic stopping devices for use on | 


Uuways. 
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"1882. 1383 | 
1172 | 
1188 


882 
6120 | Boult (Lam- 
beret & Bil- 
1883 | loud). 
285 | U nger. 
293 | Boult (Aus- 
chitzky). 
Herman. 
726 | Livet. 1422 
816 | Elwell and 1436 
Parker. I 
Andrew. 
1110 | Goad (Colis). 
1122 Fitz-Gerald 


1196 

1295 | 
1389 
1416 





Holt. 
Glaser 


Carpenter. 
Molison, 
Dance. 

| Little. 
Jeanes. 
Groth } 


1508 { Sauvée } 


188 
15 Allix. 
li Thompson 
(Hoevenbergh) || 
Thompson 
(Darling). 
Thompson 
(Launay). 
1594 ? Chamberlain 
$ & Hookham. 
Boult 
(Schwarz 
& Treutler). 
Sellon. 


(Fehr 3). 
1577 


(Kracmer).) 1636 } 


(Marinoni 
& Michaud) 





1644 
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| 1646 


| 1706 
|; 1707 
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1723 | Bricknell, 
| Lake 
(Coiseau). 
Annandale. 
Sutcliffe. 
King. 
(Finney), 
Elmore. 
Pitt 
(Cauderay). 
Ramsay. 
Huntington 
and Koch, 
Wiesen- 
danger. 
Henry and 
Bourne, 
Wiebel and 
|  Piceard. 
2 Reeves and 
Reeve. 
Holding. 
Hall. 
Goodson and 
Goodson, 
Jensen 
(Schulhof). 
Johnson 
(Lepaye). 
Lake (Hutch- 
inson). 


Glaser 
(Frolich). 
ake 
(Coiseau), 
Armstrong. 
Lake (Hunt 
and Pinto). 
Service. 
Brandon 
(Bing). 
Williams. 
Haddan 
(Reinicke 
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Frost & Earl. 
Falk 
Deprez. 
Deprez. 
Longsdon 
(Krupp). 
Portway and 
Walker. 
Hargreaves 
& Harwood. 
Johnson 
(Diéderichs). 
Pitt (Rocour). 
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(Hof). 
Bricknell. 


Huber. 
Henderson 
(Guillaume). 
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Nash, 
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Meunier & 
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A, Bain et 
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Adkins. 
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(Bolette). 
Barnes. 
Schwarz. 
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Brierley 
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Teschek). 
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Crossley. 
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3ibby, Bibby, 
Baron, 
Baren, & 
Duerden. 
Kemp. 
Varley. 
Haubold 
Muller. 
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3545. Treating Steel Ingots, &c.: J. Gjers, Mid- 
dlesbrough-on-Tees. [6¢, 11 /ivs.)—The steel ingots are con- 
verted into a finished state by the use of soaking pits (ride Speci- 
fication 1089 of 1882, and pp. 356 to 358 of our issue of October 13, 
1882), wherein such ingots are allowed to soak (with exclusion of 
air), so that the ingots attain throughout a suitable temperature 
for rolling off successfully into blooms or even directly into a 
finished article without reheating in a furnace. Aceording to the 
present invention the soaking pits are constructed in a mass of 
brickwork or other refractory material mounted on a carriage or 
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wheels, the arrangement being such that the material in which 
the pit is formed will absorb a large amount of heat whilst in 
use, so that if an ingot placed therein should be short of heat, its 
temperature will be raised by the heat stored in the brickwork of 
the pit, which thus acts as an accumulator of heat, giving and 
taking heat as required. Fig. 1 represents (in vertical section) 4 
double row of ingots surrounded by a mass of brickwork } enclosed 
by a metal casing ¢, the small space between band c being filled 
with broken up loose material, each pit receiving only one ingot, 
and also illustrates different arrangements of false covers. 














Fig. 2 shows (in vertical section) stationary pits arranged hori- 
zontally, each pit receiving preferably only one ingot. Fig.3 
shows an arrangement in whichthe ingots are placed ina long 
chamber, provided with a travelling platform. (July 26, 1882). 


3583. Electric Lamps, &c.: W. T. Henley, Plais- 
tow, Essex. {ls. 2d. 30 Figs.|—Relates, firstly, to regulating 
the distance between the carbon points as they burn away. 
Referring to Fig. 1, one end of each of the levers @ embraces the 
carbons and has a piece of india-rubber, leather, or other suitable 
material fastened on the side next the carbon, and the other ends 
of the levers are attached to a crosspiece } of soft iron. On the 
passage of the current the crosspieces 6 are attracted, against the 
resistance of the springs, to the bar electro-magnets c, and cause 
the levers to raise the carbon and produce the arc. As the 
current weakens, through the lengthening of the arc, the pressure 
of the levers is released and allows the carbon to slide down. If 
solenoids are used the levers are attached to the movable pieces 
of soft iron within the coils. The magnetsand levers may be 
placed below the upper platform. Both levers may be actuated 
by one electro-magnet or solenoid, or one lever only need be used, 
a roller attached to a spring giving a slight pressure on the 
opposite side of the carbon. In another arrangement the two 
levers are thicker at their lower ends and are attached to the cores 
of two solenoids at their upper end, amd are caused to press against 
the carbon by two rollers, which increase the pressure on the 
carbons as they’are raised, the rollers being attached to bell-crank 
levers adjustable by springs, or the two levers may be attached toa 
flexible ring made of a spiral of wire, the portion at right angles 
to the attachments of the levers being weighted, or the ring may 
be made in two halves jointed together. In another arrangement 
the top carbon slides through a tube and is attached at the top 
end toachain passing over a pulley and fastened to a barrel, 
which is prevented from rotating by,a pawl attracted by an 
electro-magnet. In another arrangement the lower carbon is 
moved to strike the arc and the upper carbon is attached to a 
screw working in a nut connected to a train of wheelwork pre- 
vented from moving by a small spring pressed against a toothed 
wheel by means of an electro-magnet or solenoid. The nut is 
made in two halves held together by springs. A shunt with a 
resistance equal to the lamp is arranged with all the above lamps 
in the ordinary well known way. When the carbons are arranged 
side by side they are separated by means of a wedge-shaped piece 
of insulating material introduced between the carbon-holders 














and separating them to a greater or less extent, and attached to 
the lever of a solenoid or electro-magnet, or the carbon-holders 
themselves may have their inner surfaces inclined towards each 
other. Relates further to a dynamo machine. Figs, 2 and 3 
show the revolving armature placed within the poles of the 
electro-magnets at each end instead of revolving in front, the ring 
or armature being divided (when in action) into a number of 
electro-magnets of opposite polarity. The action is as described 
in Specifications 5137 of 1880 and 130 of 1882 (vide page 194 of 
issue of August 25, 1882). Figs. 4 and 5 show an arrangement of 
mercurial commutator for giving a continuous current, the cam 
B being fixed on the armature shaft and having as many projec- 
tions as the current requires reversing in each revolution. The 
current to be reversed is brought to the central cups g, and each 
two of the four outer cups are connected across, as shown by the 
dotted lines, and the working circuit is brought to two of the 
outer cups at one end. The alternating current may be short- 
circuited at each reversal by having sufficient mercury in the 
outer cups. The current from the revolving part is connected by 
wires to two insulated discs of metal running in two troughs of 
mercury which are connected to the inner cups g. The discs 
revolve against a piece of cloth to prevent the mercury being 
carried over, In another arrangement of commutator two double 
discs, each pair formed of one piece of metal, are mounted on, but 
insulated from, the shaft and revolve in four mercury troughs. 
Each of these discs has intervals cut out and filled in with insulatd 
ing material, the number depending on the number of reversal- 
required. The two outside mercury troughs are connected to ths 
terminals of the working circuit, and the first and third ane 
second and last are respectively connected together. The metallic 
portions of the discs 1 and 4 dip in the mercury at the same time 
as the insulated portions of 2 and 3, and vice versé. The current 
from the armature is short-circuited at each reversal by two 
springs bearing on the end discs respectively, one having short 
projecting metal pieces where the reversal occurs and the rest 
being insulated. (July 28, 1882). 

4167, Instantaneous Boat Disengaging Appa- 


ratus: C. Mace and J. Brewster, Sunderland. {éd. 
3 Figs.]—The object is to insure instantaneous action at both ends 








of the dcat. 
fromthe davits. 


The illustration represents the boat just released 
The crossbars D hinged at E are curved upward 






Se 





428 


ENGINEERING. _ 








to take the hooks F and their free ends are held down in position 
by rollers G carried on the sliding carriages H working upon 
friction rollers in the box-shaped frames, and being moved to 
and fro by levers K actuated through the rods L by the hand- 
lever M. (September 1, 1882). 

4172. Frames of Bags, &c.: V. Huppe, Offenbach- 
on-Main. (67. 7 Figs.}—The end of the “ tirette” (or the ends 
of the handle) are formed with a knob and with a neck below the 
knob; the bearing for the ‘ tirette” consists of a metal piece 
formed with a hemispherical-shaped hollow boss having a vertical 
slot therein just wide enough to receive the neck. (September 1, 
1882). 

4220. Electrical Regulation of Steam Power 
Engines, &c.: A. W.L. Reddie, London. (4. Arisza 
and J. Schaschl, Gratz, Austria), [4d.]|—The valves are operated 
by two electro-magnets or solenoids which attract it in the oppo- 
site direction, the current to which is regulated by a contact 
maker, making the same number of turns as the engine, and the 
length of contact is regulated by a ‘‘ Porter” or other governor. 
(September 5, 1882). 

4234.* Implements for Raising or Dig: Potatoes 
and Forking and Cleaning Land: S. Corbett, Wel- 
lington, Salop. [2d.)—The forks of the separator are made 
wider and provided with more tangs or branches than the ordi- 
nary forks. (September 6, 1882). 


4247. Utilising Pneumatic Pressure as Motive 
Power: W. R. Lake, London. ((7. ). Shejield, New York). 
{6d. 2 Figs.|—The atmospheric air is exhausted from tanks by 
means of suitable air pumps driven by any fixed power, and pipes 
connect these pumping engines with the tanks, which pipes may 
be of any desired length. A motor is also described. (September 
6, 1882). 

4248. Galvanic Batteries: G. C, V. Holmes and 
S.H, Emmens, London. (6d. 10 Fiys.)—Relates partly to 
improvements on Specification 4147 of 1882 (vide p. 383, issue of 
April 20, 1883). 1. Peroxide of lead in powder A or cakes B is 
contained in any suitable porous pot C, and thus separated from 
the zine or lead electrode D in the outer compartment, or the 
electrodes may interchange their places. 2. The positive electrode 
D of zinc in a solution of acid is separated by a porous pot from 
the negative electrode of platinum or carbon, which is packed 
around with a mixture of metallic peroxides, such as of lead and 
manganese, or the pot itself may be of carbon filled with mixture 
of metallic peroxides with some inert substance. 3. Between an 
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outercell of any suitable material and the inner porous pot is 
packed the mixture of metallic peroxide forming one electrode, 
and inside the potis placed a mass of wire, granules, scraps, or 
plates of zinc or other electrode, moistened with sulphuric acid, 
or the electrodes may be interchanged. 4. The rods or plates of 
compressed peroxide of lead, as described in the above mentioned 
specification, are surrounded by coiled zinc wire, or washers or 
rings of zinc, the two electrodes being separated by strips of wood 
or other suitable material. 5. One electrode of carbon or other suit- 
able material may be permeated with the mixture of the metallic 
peroxides and the other, of zinc, placed in a solution of sulphuric 
acid. The rods are permeated by being exposed to the action of 
gaseous fluorhydride, then impregnated with the salt, which is 
afterwards decomposed by heat, electrolysis, or chemical reactions. 
The ziac electrode may be built up of layers of perforated zinc 
sheets. (September 6, 1882). 


4255.* Plating Iron and Steel with Silver without 
an Electric Battery: H. S. Elworthy, Stratford, 
Essex. (2d.)—A solution of chloride of silver in hyposulphite of 
soda is applied to the article with a sponge or other means. 
(September 7, 1882). 


4256. Cunamonting ot Decorating Glass, Metals, 
&c.: W. H.R. Toye, hiladelphia, U.S.A (6d. 3 Figs.) 
—The adhesive medium or size consists of a mixture of white 
lead or zinc white, heavy linseed oil and copal varnish. The 
colours are prepared by adding solutions of aniline colours toa 
pasty mixture of pulverised starch, powdered talc, water, and 
acid, and thoroughly mixing, drying, and sifting or pulverising. 
The surface is cleaned, coated with the size, the colours applied, 
and subjected to the action of brushes to incorporate the colours 
and for removing surplus colours, dried slowly and varnished. 
(September 7, 1882). 


4257.* Manufacture of Glass Coverings for Keys 
of Musical Instruments: L. A. Groth, London. (2. 
Kohl and K. Voigtritter, Dresden). (2d.|—Glass plates of suit- 
able thickness cut to the required size and substituted for ivory 
for covering keys of musical instruments, &c., the glass after 
being ground to the required shape being laid in an aqueous solu- 
tion of hydrofluoric acid. (September 7, 1882). 


4259." Umbrellas and Sunshades: W. E. Knight, 
London. [(2d.]—The spring instead of being sunk into the stick 
is made of a hollow form, so as to follow the rounding of the stick, 
and is slightly bellied in the direction of the length of the stick. 
(September 7, 1882). 

4260. Electric Governors for Steam Engines, 
&c.: A. Blechynden, Newcastle-on-Tyne. [10d. 17 
Figs.|—The ‘ governor” is constructed so as to operate on a com- 
mutator and so complete the current from a battery around one 












































(or a serics of) electro-magnet at any speed lower than the normal, 
and around another electro-magnet at any speed higher than the 
normal. The electro-magnets are arranged to operate the throttle 
or other valve of the engine. Fig. 1 shows an arrangement by 








which a pendulum governor may be made to operate the throttle 
valve of the engine. Fig. 2 shows an electro-motor arranged to 
operate the throttle valve. The coils of the armature are wound 
with wires so that the motor may be worked by passing the 
current through in opposite directions. The nut H is connected 
to the throttle valve lever by links, and can be screwed off the 
thread of the screw, but is again pressed against it by the 
springs Mand collars K. The nut H may also be arranged to 
operate a contact breaker. The steam pressure of the boiler may 
be regulated by an apparatus actuated by electricity, operating 
on the damper, blower, or other appliance by which the admission 
of air to the furnace is controlled. Relates also to means by 
which the control of the governor on the throttle valve may be 
readily transferred to the hand of an attendant without discon- 
necting the governor. (September 7, 1882). 

4261.* Saddles: J. P. Rees, London, [2d.)]—An up- 
right made of iron -and steel is provided at the pummel of the 
saddle, and also at the crupper, which latter is provided with a 
fork end, each prong of which enters into a saddle tree on each 
side ofthe shoulder. The top end of this upright is provided 
with ahinged half hoop, at the ends of which are fastenings. 
(September 7, 1882). 

4262. Apparatus for Purification of Gas: W. W. 
Box, Crayford, Kent. (Sd. 14 Figs.|—Relates to the con- 
struction of ‘‘scrubber washers” for the more complete removal 
of ammonia and other impurities, and consists principally of a 
series of perforated metal plates, bars, rods, or tubes mounted on 
radial bars secured to the central shaft, which revolves within a 
chamber containing the liquid. (September 7, 1882). 


4263. “‘Mule-Throstle” Spinning.and Doubling Ma- 
chinery: W. Lancaster, Accrington, and E. Slater, 
Burnley. (6d. 11 Figs.|—The so-called fork-shaped drag wires 
described in Specification 3396, of 1881 are placed on the plates or 
dished-shaped washers shown in the annexed drawing, These 
plates are made of steel, iron, porcelain, glass, wood, or other 
suitable material, and may have rings fitted inside, outside, on 


the top, or underneath them, either fast or loose, and may be 
made without grooves. The fork-shaped drag wires may have 
projections at one or both ends, and can be made to serve for con- 
ducting the yarn from the rollers, for guiding it to the winding 
side of the spindle, for holding the drag wires in their working 
position, and for causing the outline of the yarn to act as a 
fulcrum for,the drag wire when it is working away from the 
spindle. (September 7, 1882). 

4268.* Transmitting Rotary Motion by Friction: 
T. Foster, Manchester. (2d.}—Two conical pulleys mounted 
ona shaft can be forced nearer together by nuts, and thus increase 
the pressure between them and three double coned pulleys, and 
between the three pulleys and an annular ring coned to fit the 
rims of the three pulleys surrounding them and being driven by a 
belt. (September 7, 1882). 

4269.* Distillation of Coal: W.Crowther, Hudders- 
field, (2d.)|—Consists in the use of superheated steam for the 
distillation of coal. (September 7, 1882). 


4270. Apparatus for Generating Electricity, &c, 
W. R. Lake, London, (#. Brard, La Rochelle, france). 
{lx. 15 Figs.J]—The apparatus is based upon the fact that when 
a bath of melted nitrate is brought into contact with incandescent 
carbon an electric current is obtained flowing from the bath to the 
carbon in the external circuit. Fig. 1 represents a vertical 
section of an element. Each element is composed of a piece of 
cast iron a provided with hooks } to allow of it being suspended 
from a rod from which it is insulated. This plate constitutes the 
positive electrode of the clement and has a trough d into which 
the melted nitrate flows and from which leads an overflow pipe, 
the end of which is slightly below the level of the edge f. The 
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plate a is enveloped in a easing of asbestos board coverel by a 
cast-iron frame h made in two pieces joined by lugs and the bar 
y, to one extremity of which is fixed the conductor k connected to 
the positive pole formed by a hook J bearing upon a rod im of 
the succeeding element. The nitrate passes through the asbestos 
and comes in contact with the fuel in the furnace, The cells are 
arranged in rows vertically and horizontally. Fig 2 shows a per- 
spective view of the whole. The circulation of the nitrate is as 
follows: One or moré conduits are arranged above all the cells 
and receives the nitrate from a common reservoir. The nitrate 
flows through a nozzle fitted to the conduits and is regulated by 
valves operated by the thumb nuts and is conducted by tubes 
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[May 4, 1883. 
into the troughs d of the first horizontal row and by the overflow 
tubes to the next row, and soon. The flow is regulated so that 
fromtime to time a drop of nitrate falls by the tubes of the lower 
row of cells into troughs arranged below the apparatus. The cells 
in Fig. 10 are arranged in series of 25 each upon two movable 
doors, and 25 double cells are placed in the centre of the stove 
which is supplied with fuel through the apertures x. The terminals 
w are connected to the external circuit and the current is measured 
by the galvanometer z. A current can also be produced by the 
combustion of blocks formed of coal dust agglomerated by 
molasses, coal tar, or pitch, and compressed (either cold or heated 
by steam) in cast-iron moulds in which have been arranged fine 
wires of copper, brass, or other conductor. The mould is so 
constructed that the blocks are perforated with a number of holes 
and have a rectangular depression on their upper faces divided into 
compartments lined throughout with thin sheets of asbestos paper 
or other suitable material. A mixture of one part of nitrate 
to three parts of ashes is poured into the depression in a hot 
syrupy state and the block completely enveloped in asbestos 
paper. The nitrate and carbon may be evidently arranged in 
various ways ; for example, the wicks of an ordinary candle may 
be replaced by a pencil of carbon insulated by a layer of silicate 
of potash or asbestos, and the wax may be replaced by a casing 
of nitrate obtained by steeping the carbon pencil several times 
in a bath of the melted salt. Wires or thin sheets of metal form 
the conductors, (September 7, 1882), 


4274. Portable Case for Disinfectants, Perfumes, 

c.: N.Mc.I. Rapp and H. W. Herbst, London. {t. 
5 Figs.|—The disinfectant is placed in a locket, one side of which 
may be perforated. (September 8, 1882). 

4275. Manufacture of White Lead, &c.: W. V. 
Wilson, London, = (2«/.!—Precipitated white lead, preferably 
in the wet state, is treated with caustic potash, soda, or ammonia. 
The metallic lead is blown by steam through an orifice made i 
the lower part of a vessel in which the metal has been melted. 
(September 8, 18382). 


4277. Treatment of Starchy Substances: W.Law- 
rence, London. (sd. 7 Fiys.)—The principal feature is that 
the process is continuous and the duty is done practically in small 
tubes in which the mash is in the greatest possible state of 
velocity. The apparatus consists of one or more injectors or 
ejectors for throwing the starchy matter from one injector to the 
next. The injectors may be attached to an ordinary brewer's 
wash tub, and one or more of them are supplied with superheated 
steam or hot air, or the last injector may be fitted with a per- 
forated nozzle. The filtering apparatus consists of an annular- 
shaped vessel fitted with inlets and outlets for working under 
pressure, The open converting vessels may be fitted with stirrers 
and supplied with a diaphragm and movable lid. (September &, 
1882) 

4278. Lamps: F. Siemens, Dresden. [2d.]—Iclates 
to the construction of lamps described in Specitications 2231 
of 1879, 1561 and 5172 of 1880, and 2638 of 1881. The upper end 
of the outer air heating chamber is formed with an inwardly 
sloping edge at asmall height above the tops of the burner tubes 
and on the upper end of the central flue. At a certain height above 
the tops of the burner tubes is provided an annular disc extend- 
ing laterally beyond the said ring of tubes. (September 8, 1582). 


4279. Loom Shuttles : J. Riley and A. Orrell, Brad- 
ford, Yorks. (6d. 8 Figs.}—Employs loom shuttles fitted with 
skewers or spikes having screwed threads and movable actions so 
as to ncutralise the action of the percussive blows of the picker 
staffs on the shuttles, and the sudden stoppage on the shuttles at 
the end of their stroke. The skewers or spikes are made of steel 
or other metal, or of wood so as to prevent the lifting of the caps, 
spools, or tubes. (September 8, 1832). 


4280." Rotary Engines: R. Wagstaff, Hyde, 
Chester. § (2/.)—Three eccentric pistons are formed on the 
shaft, and have a portion of their peripheries concentric to the 
shaft. The motion is transmitted from the shaft by friction cones. 
(September 8, 1882). 


4282. Machinery for Ring Spinning, &c.: E. 
Clarke, Todmorden, Yorks. [2d.)—A steel wire having 
one or more loops in its length is connected to the top of the 
traveller so as to be capable of turning on a pivot and extend 
about half way across the ring. By means of a lever the drawing 
roller motion is disconnected from the tin roller, which is then 
reversed by hand. A bottom rail is provided with pegs to receive 
the bobbins and a division plate between each peg. (September 
8, 1882 


4284. Ornamentation of Wood or other Surfaces : 
W. A. Hunter, Penrith, Cumberland. [4d.|—The forms 
of plants, &c., is transferred on to the surface of wood or other 
= capable of being acted upon by dyes. (September 
$82). 


4285. Machine for Cutting, Grinding, and Polish- 
ing Sheets or Plates of Glass: W. R. Lake, London. 
(H. Thivollet, Lyons, France). [6d. 6 Figs,|—The grindstone is 
provided with apertures and is mounted on a vertical shaft sus- 
pended at its upper part by a lever by which the pressure is ad- 
justed. The grindstone can be inclined by means of levers and 
is fitted on a carriage capable of a horizontal movement. (Septem- 
ber &, 1882). 


4287." Open Firogrates: S. C. Jervoise, Torquay. 
(2d.]—A plate of metal provided witha knob rests at its ends upon 
guides carried at the two sides of the grate and fits closely to 
the inside of the bars. (September 8, 1882). 


4288. Governing Apparatus for Steam Vessels: 
J. Dewrance and E. Wimshurst, London. (4d. 1 /iy.|— 
A cistern is connected by a tube with the sea, and is partially 
fitted with mercury, which supports a heavy float. When the 
height of the water above the propeller diminishes, the float falls 
and operates the throttle valve, (September 8, 1882). 


4290. Means for Working Valves for Sanitary 
Purposes, &c.: W.G. Stuart, London. (tid. 6 Fiys.} 
A pump exerts a pressure or a vacuum upona piston or diaphragm 
of a valve, and forces it to rest upon or be drawn from its seat. 
(September 9, 1882), 


- Gas Burners: J. J. Shedlock, Barnet. [(:. 
20 Figs.|—The burner bodies are constructed with projections on 
their sides, which are enclosed by an outer case, so as to retard 
the passage of the gas and heat it, the air for the combustion 
being also made to pass over the heated surface of the burner 
body. (September 9, 1882), 


4292. Lawn Tennis Bats: A. A. Trimmings, 
London. ([2d.)—A laying cord cf gut passes through a series of 
holes pierced around the frame of the bat, and allin the same plane, 
the stringing guts passing around the laying gut and through the 
hole, there being two guts from each hole. (September 9, 1882). 


4293. Multiple-Cylinder Engines: F. Wynne, Lon- 
don. [6d. 10 Fiys.|—Kelates to motive power engines having 
two or more fixed cylinders with reciprocating pistons and two or 
more piston-rods driven by steam, gas, air, water, or other fluid 
pressure, and consists chiefly in the mode of connecting the 
piston-rods, and controlling their motion and connecting them 
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with a revolving shaft ordrum, Figs. 1 and 2 represent a six- 
cylinder engine having three piston-rods crossing each other at 
angles of 60 deg. The crank-pins pass through the piston-rods, 
and are connected with each other by controlling links. Fig. 2 


shows the steam ports ¢ and one of the inlet valves w. The driving 








crank-pins carry also tooth wheels gearing into internally toothed 
rings. Instead of toothed wheels and rings smooth discs and 
rings may be used ; the radius of the wheel or disc being one- 
quarter and the radius of the ring one-half of the piston stroke. 
(september 9, 15382). 


4291. Apparatus for Raising, Lowering, and Con- 
veying Substances: F. J. Harrison, Rock Ferry, 
Cheshire. (tid. 5 Miys.)|—Two vertical frames are built up in 
sections and provided with endless lifting chains and buckets 
arranged to runin between, and are so constructed that they can 
be extended or shortened to suit the depth from which the ma- 
terial isto be raised. Referring to the illustration, which is an 
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end elevation, the shafts E are lowered or raised by the screws D, 
and work in bearings, which slide in the guide frames H. The 
bucket chain is made up of lengths of fixed jointed links corre- 
sponding to the lengths of the sections of the vertical frame. 
Jars, turned up at the ends, fill up the space between the suc- 
cessive buckets and prevent the material from falling away when 
emptying. The material is delivered by the shoot L on to a 
carrier N consisting of metal plates jointed together by links and 
overlapping one another. (September 9, 1882). 


4295." Manufacture of Iron and Steel: W. W. 
Chipman, New York, U.S.A. [4d.|—Steel is manufactured 


from oxide of iron ore or from slag or other material containing | 


oxide of iron by employing a furnace or crucible whose inner 
sides are composed of graphite or carbon. Steel is manufactured 
directly from pig or cast iron by introducing a blast of heated air 
upon the surface of the metal in a reverberatory furnace. (Sep- 
tember 9, 1882). 


4296." Drying, &c., Organicand other Substances: 
B.H. Remmers, J. Williamson, and W, Fairweather, 
Glasgow. (4/.]—The substances to be dried are placed on a 
series of travelling bands, and a blast of hot air is introduced at 
or below the level of the lowermost band. The air is preferably 
heated in a Perret’s multiple stage furnace. (September 9, 1882). 


4299. Accumulators or Secondary Batteries: 
W. A. Barlow, London, (1. Encausse and Canésie, Paris). 
{4d.])—A number of parallel tubes or metallic sheets are placed in 
a receptacle, and are in communication by means of two metal 
plates which serve to fix themin place, and a plate of insulating 
material separates this system from a second similar system. 
The receptacle is filled up with any kind of salt, but preferably 
chloride of sodium slightly damped. One of the tubes of each 
system isin communication with a terminal. The metallic part 
is made preferably of lead. Cloths or sheets may be employed 
for moistening the salt. (September 9, 1882). 


4302. Apparatus for Indicating and Recording 
the Amount of Salt in the Water of Steam Boilers, 
&c.; Hon. J. W. Plunkett, Dunstall Priory, Kent. 
(6d. 1 Fiy.]|—The apparatus consists of means for indicating the 
pressure and means for indicating the temperature, so combined 
as by their conjoint action to give a constant indication and 
se of the density of the liquid in the boiler. (September 9, 
1882), 


4304, Electric Lamps: J. G. Statter, Snapethorpe, 
Yorks. (4d.)—Asmall dynamo-electric motor of the continuous 
current type continually tends to raise the upper carbon-holder by 
means of a pinion on the armature shaft and a rack on the upper 
carbon-holder. The lamps are suppliedwith a screw or other device 
for moving the magnets of the motor nearer to or farther from the 
armature. Or two motors may beused, onein the main circuit, as 
above, tending to separate the ca:bons, and the other in a shunt 
circuit, the two opposing one another, The current enters by the 
positive terminal, passes through the motor to the framework, 
across the are tothe negative terminal, whichis insulated from 
the framework. The lamp is automatically cut out of circuit 
when the carbons are consumed, by a disc of insulating ma- 
terial on the upper extremity of the carbon-holder pressing 
on one end of a metal projection, hinged at one end to the 
negative torn.ixel, and provided with a spring, causing it to come 
in contact with the framework and thus allow the current to 
traverse the motor (and wind upthe holder for a fresh carbon) 
thecurrent passing to the other lamps in the circuit. Any lamp 
can be cut out by causing acurrent to circulate round an electiro- 
magnet, the core of which is in communication with the frame- 
work, and whose armature is connected to the negative terminal. 
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(Void, the patentee having neglected to tile a specjication- 
September 9, 1882). 

4306. Fire-Escapes: P. K. Klein and E. E. Allen, 
London. (2d.}—The length of the ladder is divided into three 
sections, the second sliding on the first and the third on the 
second. A movable caye to carry several persons is also provided. 
Relates also to the construction of the carriage the fore part of 
which is readily removable. (September 9, 1882). 


4307." Saving and Utilising the Waste Heat of 
Sugar Refineries: W. R. Lake, London. (S. J. Lillie, 
Philadelphia, U.S.A.) (2d.)—The water as it leaves the bone 
black is utilised for heating purposes. (September 9, 1882). 


4308. Automatic Smoke Consumer and Fuel 
Economiser: J. Butler, Nottingham. [td. 4 Fiys.)—A 
vertical circular-shaped perforation is formed in each firebar, 
through that end nearest the fire bridge, the upper wider ends 
serving as seat for short tubes which are surrounded with firebrick, 
so that each tube can be withdrawn independently. A self-acting 
valve is employed for the admission of air. (September 11, 1882). 


4309.* Fowling-Pieces; G. L. Jeffries, Birmingham. 
(2d.]—A removable cylinder or bush is fitted into the barrels, so 
that different sized cartridges can be used. (September 11, 1882). 


4310.* Match-Boxes: E. de Pass, London, §(2d.]— 
Consists of two portions, one for the matches, and the other 
serving as a hood for the insertion of the lighted match. (Sep- 
tember 11, 1882). 

4311. Steering Engines: T. Davidson, Glasgow. 
(8d. 16 Figs.)—A horizontal screw shaftacts directly on the tiller 
made in two parts, the parts connected to the screw shaft being 
jointed near the rudder stock and passing between jaws formed 
on the part of the tiller rigidly fixed to the rudder stock. Blocks 
of rubber fixed to the inner sides of the jaws form a yielding con- 
nexion between the rudder and machine. An extension of the 
screw shaft is formed with a crank connected to two steam 
cylinders, the piston distribution valves of which are worked by 
eccentrics on the crankshaft, the direction of rotation being 
determined by a third valve of ordinary slide form, worked by a 
lever actuated by a controlling rod having a longitudinal and turn- 
ing motion, and which has one end in a plain bearing and the other 
in a tubular shaft with which it turns by a groove and feather. 
The tubular shaft is connected to the steering wheel. The con- 
trolling rod has part of its length screwed and works in a screwed 
block which shifts the lever of the controlling valve. Thescrewed 
block is connected to the crankshaft in such a manner that the 
action of the engines tends to restore the controlling valve to its 
neutral position. (September 11, 1882). 


4312. Carbonisation of Coal and Coal Shale, &c.: 
. Hardman, Stoke-on-Trent. [4d.)—The coal is car- 
bonised at a temperature suitable for the production of a gas 
rich in benzole which is passed through a series of condensers so as 
to condense the benzole. The gas after passing through the con- 
densers is utilised for heating purposes. (September 11, 1882). 
4313. Ratchet Braces: H. J. Haddan. London. 
(Breuer, Schuinacher, and Co., Kalk, Germany). [2d.)—Two 
parallel ratchet wheels are used, one having one more tooth 





} edge is set slightly aft. 
of the propeller. 





than the other is mounted in the drill holder and serves to turn 
it, the other being made in one piece with the tube projecting 
through the frame. (September 11, 1882). 

4315. Cig for Heating Water, Cooking, | 
&c.: M.J. O'Riordan, Cork. [4d. 2 Figs.|—The boiler is | 
constructed of an enamelled iron vessel surrounded by a jacket 
and heated by steam. (September 11, 1882). 

4316. Secondary or Storage Batteries : F. J. Chees- 
brough, Liverpool. (4. K. Eaton, Brooklyn, U.S.A.) [6d. 
4 Figs.|—A skeleton plate or an open wicker work of lead is | 





| 


filled in and entirely embedded in very fine spongy crystalline 
lead by the following process : Two pieces of sheet zinc are var- 
nished each on one side, and one is placed with the face or naked 
side upwards in ashallow platter, and the lead skeleton placed 
upon it and covered with the second sheet placed with the face 
downwards, and a saturated solution of acetate of lead or its 
equivalent is poured in so as to cover the lead skeleton, and the 




















lead is deposited on both sides of the skeleton, which is then 
washed and pressed between two sheets of paper, cloth, asbestos 
board, or other material. The plates so prepared are then rolled 
together or preferably made in smaller plates and packed in a box, 
the first, second, third, &c., being joined together to form one 
pole and the remainder to form the other pole. Loosely woven 
cloth, bibulous paper, or asbestos board may be substituted for the } 
metallic skeleton. The surface of the lead plates of the positive 
pole may be painted with red lead mixed with acidulated water. 
Referring to the illustration, at the upper end of each of the 
plates a is a projection 6 which are bent over the frame and 
secured by binding screws. (September 11, 1882). 


4317. Secondary or Storage Batteries: F. J. 
Cheesbrough, Liverpool. (4. A. Eaton, Brooklyn, U.S.A.) 
(6d. 2 Figs].—An element composed of comminuted or finely 
divided conducting material is employed in conjunction with an 
element of suitable metal and a solution of sulphate of iron or 
copper or other metallic salt, and the metal from the solution is 





deposited upon it. The negative element is formed of any suit- 
able metal, preferably amalgamated or spongy lead plates. The 
amalgamated lead plates are enclosed in asbestos board cloth or 
similar material and placed in a suitable vessel, the spaces between 











them being filled in with a suitable quantity of a comminuted or 


| point. 
i 





finely divided conducting material, preferably retort carbon alone 
or mixed with finely divided metal. A strip of copper or other 
metal is embedded 1n the layers of carbon to form one pole, the 
connected lead plates forming the other. The lead plates may be 
endlosed in porous pots filled with acidulated water, and the outer 
space being filled with a solution of sulphate of copper or other 
metallic salt. Or spongy lead plates, prepared as described in the 
preceding specification, may be used. Platinum orcopper in a finely 
divided state may be used alone or in combinatior with granulated 
carbon. Finely powdered carbon partially coated with copper is, 
however, preferred. Referring to the illustration, A are the 
spongy lead plates, and B the asbestos boards. (September 11, 
1882). 

4318. Bottle Stands: H. Wigfuall, Sheffield. [2d.)— 
The bottle is held in a shallow tray and by a movable ring sliding 
on a standard provided with teeth. (September 11, 1882). 


4319.* Rollers for Grinding, Pointing, and Sharpen- 
ing Cards: J. Sykes, Huddersfield. [(2d.}|—The point 
and part of the length of the teeth is received within a deep 
groove formed between two wheels or discs of emery. (September 
11, 1882). 


4320. Rollers Employed for Pointing, Grinding, 
and ming Cards: J. Sykes, Huddersfield. 
(6d. 6 Figs.|—The rollers consist of a series of discs bevelled or 
angled at their outer edge, or the roller may consist of solid emery 
having oblique angular recesses. (September 11, 1882). 


4321.* Shellsor Projectiles for Small Arms: A. J, 
Boult, London. (J. Christophe, Seurre, France). [2d.J— 
Consists of three portions, the chamber containing the explosive, 
the cup containing the fuse and percussion powder, and the sleeve 
which fits into the end of the barrel. There is also a special form 
of ball. (September 11, 1882). 


4322.* Coupling and Uncoupling Railway Carriages, 
&e.: G. F. Hopkins, Kensworth, Herts. [2d.)—A rod 
running across the body of the vehicle is provided with a handle 
by which it is turned, and lifts, by a crank, a forked arm carrying 
the end shackle. (September 11, 1882). 


4324.* Apparatus for Enlarging or Reducing Maps, 
&c.: L. A. Groth, London. ey. Eymannsberger onde 
Menn, Paris). (2d.J)—Consists of a hollow sleeve carrying the 
ordinary pencil and formed with a groove at the lower end, in 
which a metal ring fitsloosely. An elastic cord provided with a 
loop at the other end is attached to the ring and carriesa pointer. 
(September 12, 1882). 

4325.* Screw Propellers: F. J. Croft, Birkenhead. 
[2d.]—The leading edge of the propeller blade is inclined forwards, 
The blade is set at its root in the boss at the same angle to the 
central axis of the boss that the blade has at its periphery. The 
after side of the blades is made slightly concave, and the trailing 
The boss is formed on the forward end 
(September 12, 1882). 

4326.* Cartridges: W. E. Heath, London. (2d./— 
Consists of a brass chamber, in the base of which is inserted the 
percussion cap, and the inner part of which centains the charge of 
powder, over which is placed an oiled wad and a small cylinder of 
wood provided with a metal head from which projects a sharp 
(September 12, 1882). 

4327.* Combined Clothes Hook and Hat Peg: G. A. 
Folker, London. (4. F. Bechmann, Vienna). [(2d.)—The 
combined article is made in two parts hinged together. Steel 


| pins are inserted in the part forming the clothes hook for the 


purpose of securing it, the hat peg portion folding over the pins 
when notin use. (September 12, 1882). 


4329. Apparatus for Starting, Stopping, and Re- 
ve: Steam Engines, &c.: W. H. Allen, R. Wright, 
and W. L. Williams, London. [td. 6 Figs.|—The piston 
rod of thesteam cylinder is prolonged, and has fixed upon it a 
second piston working in a hydraulic cylinder, the crosshead, 
from which the starting gear is actuated, being fixed on the rod 
between the two cylinders. The flow of water is regulated by a 
four-way cock moved by a lever connected, by a rod and suitable 
gearing, to the slide valve of the steam cylinder. (September 12, 
1882). 


4331.* Producing Stamped or Embossed Fabrics: 
J. Coates, London. (2d.)—A heated smooth iron roller is 
employed in superposition to a wooden roller upon which the 
requisite design has been previously produced. (September 12, 
1882). 

4332, Machinery for Preparing or Manufacturing 
Linoleum: D. Hendry and J. Melville, Kirkcaldy, 
Fife. (6d. 3 F'igs.|}—The machine effects in a continuous manner 
the various operations in manufacturing linoleum, viz., conveying 
and mixing the ground cork and cementing materials, forming 
the wearing surface and preparing, spreading, and pressing the 
mixed ingredients on to the binding woven fabric, which forms the 
face of the linoleum. (September 12, 1882). 


4333. Measuring Woven Fabrics, &c.: R. Mur- 
doch, Glasgow. ([sd. 13 Figs.)—The web or fabric is passed 
over and between a portion of the surface of a measuring anda 
pressing roller both somewhat longer than the width of the fabric. 
The measuring roller is made with a circumference exactly equal to 
the desired unit, and at the instant of completing its revolution 
brings printing mechanism into action, which marks the length. 
(September 12, 1882). 

4334. Boiler Furnaces: J. R. Russell, Glasgow. (6d. 
4 Figs.J]—Relates to steam boiler furnaces designed for burningsuch 
fuel as husks of rice or paddy, sugar-cane, megass, wooden chips, 
sawdust, coal-dust, &c. Fig. 1 isa longitudinal vertical section, and 
Fig. 2an end view partly in section. The firegrate C, of semi- 
circular form, is made of highly curved and closely packed firebars 
arranged to form a single arch or two or more arches, and sup- 


























ported at their ends by longitudinal bearing bars, and at the 
centre by projections formed on the air admission pipes E. The 
ash-box is formed, as shown, and provided with hinged doors 
operated by levers. The blast of air is admitted through the 
perforated pipes E fitted below each arch of the firegrate, and 
carried through the firebridge and behind the firegrate, and having 
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an outlet into the combustion chamber G, a valve or grating being 
employed to regulate the admission of air inG@. The products of 
combustion pass over the bridge D into a combustion chamber G, 


in which is formed a hanging bridge, whence they pass direct into | 
the firebox or flues H of the steam boiler I. The hoppers B supply | 


the fuel tothefurnace. A liquid hydro-carbon may be forced into 
the combustion chamber G by jets of steam, through the pipes g. 
Water flows into the ash-box from the tube J, the falling ash being 
floated away or periodically cleaned out. (September 12, 1882), 

4335. Machines for Hulling, Decorticating, and 
Polishing Rice, &c.: J. R. Russell, Glasgow. [t. 
2 Figs.|—The hulling is effected by means of a long endless band 
fitted with blocks of cement, which is caused to travel rapidly 
overa second band of wire cloth on which the grain is slowly 
carried along in either direction while subjected to the frictional 
rubbing action of the more rapidly traversing band. (Sep- 
tember 12, 1882). 

4337. Thread Winding Machines: J. W. Shepherd, 
W, Ayrton, and S. Hallam, Manchester. [td.9 Figs.|— 
The objects are to shorten the space required for each winding 
head in a frame, to impart a glaze or smoothness of finish to the 
filled spool and to fill spools formed without a cylindrical barrel. 
The bobbin trough or carrier is moved forwards and upwards from 
its position of rest immediately behind the spool which is being 
filled, the spool being received into two short centre spindles, and 
in order to clear the spool when returning the trough is lowered 
out of the way as it is being withdrawn. Only one of the centre 
spindles need to be slid back. The pressure of the thread guide 
is increased during the winding of the last coil. The thread guide 








at the commencement of the winding is lifted and kept from 
pressing upon the coils until a foundation for the thread laying 
has been obtained, when the thread guide is lowered and acts in 
the usual manner. Figs. 1 and 2 represent respectively a side and 
back elevation of the parts which move the empty spool into 
position. Fig. 3 isa front view of a spool and operating mecha- 
nism, and Fig. 5 illustrates diagrammatically the arrangement of 
levers for giving motion to the two rods o. 
e is carried in bearings in brackets fixed to the rail a carrying 
the winding headstocks. To the shaft e¢ are fixed lever arms 
d, one for each winding headstock (one only shown). A 
stud bolt, adjustable in a slot in the lever arm, carries a 
lever e, on one end of which is formed a spool trough, the 
other end being jointed to a link 7, mounted upon a fixed stud 9. 
The front centre spindle n is not arranged to slide, thus saving 





the space required for the traverse of the arm which wasconnected | 


to the end of the centre spindle, and was secured to a sliding rod. 


Motion is given to the trough or spool carrier from the cam | 


as shown. (September 12, 1882). 


4338. Apparatus for Facilitating the Dispensing | 


or Drawing of Effervescent Liquids: W. R. Lake, 
London. (L. Bergen, New York, U.S.A.) (6d. 3 Figs.J|—Con- 
sists principally in the combination of two vessels, connected 


directly together by a pipe provided with a valve, and connected | 


respectively to the receptacle containing the liquid and to the 
atmosphere. (September 12, 1882). 


4341. Knitting Machinery 


The rocking shaft | 


: J. W. Lamb and E. | 
Attenborough, Nottingham. j6d. 6 Figs.|—A semi-elastic | 


4350. Apparatus for Visually Indicating Electrical 
Signals: B.J. B. Mills,London. (/. U. Mackenzie, New 
York). (10d. 8 Figs.|—In the limited space at our disposal it 

| would be impossible to do justice to this specification, which con- 
tains twenty claims. (September 12, 1882). 

4352. Manufacture of Electrodes: W. Sinnock, 
London. [2d.}|—The melted metal or the material made in a 
pulp, to form the electrodes, is cast in moulds provided with 
numerous cores, such as wires which can be withdrawn after the 
material has set, or fibres which being of a porous or permeable 
character may be leftin the mass. The holes left on the with- 
drawal of thecores may be filled with powder of the material con- 
sitituting the electrodes. (September 13, 1882). 


4353. Apparatus for Opening, Closing, and Secur- 
ing Fanlights, &c.: H. Pearce, London. [(d. 3 Fiys.|— 
The fanlights are operated by an Archimedean screw. (September 
13, 1882). ; 

4354. Endless Platforms of Grain-Straw Gathering 
and Binding Machines: P. Robinson, Saxby, Lanc. 
2d.)—The platforms are made of punctured rolled steel plates 
which are tightened up by screw pins and nuts, the pins having 
links and claws at their opposite ends to engage in slots formed 
in the steel band. (Void, the patentee having neglected to sile a 
specification, September 13, 1882). 

4355. Galvanic Batteries: O.C. D. Ross, London. 
(6d. 14 Figs.|—A group of rods forming the outer electrodes 
(commonly the zinc) are arranged in the annular space, and the 
inner electrode occupies the central space, and may be formed of 
a group of carbon rods. If a rectangular cell is used the rods are 
arranged in rows and a diaphragm placed between the different 
rows. Ina modification a rectangular box is divided in several 
cells by alternatively solid and porous diaphragms. The two 
plates may be placed back to back and form the solid diaphragm. 
The cells containing the carbon are filled with a mixture of three 
parts of hydrochloric or sulphuric acid, three parts of water, and 
one part of nitrous acid, and the other compartments with water 
acidulated with 2 per cent. of sulphuric or hydrochloric acid. Or 
pairs of rods of carbon or zinc are suspended over the solid dia- 
phragm so that the carbon electrodes shall always face the follow- 
ing zine electrode. (September 13, 1882). 


4356. Globe Holders for Gas and other Burners 
or Lamps: G. H. Nash, Birmingham. [(d. 7 Figs.|— 
The outer arms which receive the globe are pivotted to the 
radial arms of the holder, and the lower or inner portion of the 
arms are so formed and weighted that when the holder is not in 
use the weight of the inner portion overbalances that of the 
outer portions. The locking device consists of a plate turning 
freely on the boss of the holder and formed with cam-shaped pro- 
jections. (September 13, 1882) 

4357. Constructing Oil Stoves, Bird Cages, Lan- 
terns, &c.: J. H. Stiles, London. [éd. 6 Figs.)—The 
sides of the lanterns, &c., are constructed of plates of sheet metal, 
the sides of which plates are turned outwards so as to form 
flanges. <A longitudinally slotted tube is passed over the flanges 











shaft rotates by gearing. The drum is enclosed ina casing and 
rotates in close contact with the ends, in the upper part of which 
are two openings, to which the several compartments of the drum 
are presented in succession ; these openings opposite each other 
are of such size that a number of the drum compartments during 








its rotation will be open to the atmosphere, the remaining com- 
partments being supplied with gas conveyed by a tube e which 
opens in the drum through an orifice in the end regulated by a 
valve actuated by a governor. The compartments of the dram 
charged in succession with air and gas are brought opposite to an 
orifice closed by a valve opening inwards, which closes the tube 
containing the igniting flame, the receding piston B tends to force 
the valve inwards and thus ignite the charge. The injection of 
water serves to increase the vacuum. A fanontheshaft ¢ exhausts 
the products of combustion from the rotating drum. (September 
13, 1882). 


4364. Manufacture of Caustic Alkalies, &c.: W. 
Lloyd Wise, London. ((. Lowiy, Breslau, Germany). [4d.) 
Caustic soda or caustic potash is produced by heating carbonate 
Pe “i. or carbonate of potash with oxide of iron. (September 14, 

882). 

4265. Feed Motions for Turning Lathes: T. Shanks, 
Johnstone, N.B. [s8d. 3 Fivs.)—Consists essentially of a 
frictional driving disc arranged to act on a pulley which can be 
shifted so as be driven at various speeds or in opposite directions, 
and from this frictionally driven pulley gearing is arranged for 
transmitting various motions. (September 14, 1882). 


4366.‘ Joint for Electrical Lamps: W. R. Wynne, 
London, (4d. 4 Fivs.|—The leads from the battery are con- 
nected to two wedged-shaped pieces, secured on springs and 
arranged in a socket, and two round-headed projections on a 
removable piece press upon the wedge-shaped pieces when placed 
in position, and complete the circuit to the burner. The wedye- 
shaped pieces when released from pressure, conduct the electricity 
to a resistance coil or a secondary battery. (September 14, 182), 

4367. Electric Lighting: W. Morgan-Brown, Lon- 
don. (fF. Schmidt, Prague, Bohemia). (6d. 20 Figs.|—Four 
electro-magnets are secured at the ends of two bars insulated 
from one another and mounted upon a pivot around which they 
can turn freely. Each magnet is wound witha thick and a fine 
wire (insulated), oneend of each wire of each magnet being con- 
nected to the bar on which the magnet is mounted and the other 
two ends of the thick wire of two opposite magnets are connected 
to one carbon, and the remaining two ends of thick wire to the 
other carbon, the remaining four ends of fine wire being connected 
together. The leads from the generator are connected respectively 





which are secured therein by a rod which bears tightly against | to the two bars on which the magnets are mounted. The diree- 


| the tubes and flanges. (September 13, 1882). 


| 

| 4358. Apparatus for Couplin 
Railway Trucks, &c.: G. Fenw 
Tyne. (6d. 2 Figs.|—A weight bar A supported in brackets 
carries two hanging arms, the lower ends of which are curved 
backward, and carry a weight bar D working loosely in them. 








pad is provided to arrest the jar of the “ sinkers” as they strike | 


against the “‘ falling bar.” (September 12, 1882). 


4342.* Safety Valve Apparatus: A. W. L. Reddie, 
London. [2d.)—The safety valve is closed by hydraulic pressure. 
(September 12, 1882). 

43414.. Electric Lamp Carbons: R. Hammond and 
L. Goldenberg, London. [2d.]—Plumbago or other carbon is 
reduced toa fine powder and ‘ultimately mixed with a powdered 
substance, which must be fusible by the heat of the electrical arc. 
The mixture is packed by any convenient means in a suitable 
tube formed with a conical hole at the lower end and plugged by 
a solid piece of carbon, and its partial fusibility bakes the points 
under the influence of the are and prevents the powder falling 
away. The tubes are placed between two grooved plates, firmly 
clamped together and arranged in any convenient press and the 
powdered mixture rammed into the tubes. Thetubes and grooved 
plates may be perforated. Orthe tubes are placed empty in a 
special press against a suitable stop, supported by plates. The 
filling and ramming portion of the press is constructed as a 
hopper, to the underside of which are fixed hollow mandrels or 
rammers through which the mixture is supplied, and which are 
closed by suitable plugs to ram the mixture firmly in. (Sep- 
tember 12, 1882). 

4345. Lanterns for Sporting Purposes, &c.: A. J. 
Boult, London. (H. Lages, Zorge, Germany). [6d. 9 Figs.) 
—The object is to facilitate taking aim at night, a magnesium 
wire coil being used as a light-giving medium and being ignited 
by a common candle which is lit by an automatic device. (Sep- 
tember 12, 1882). 

4846. Mechanical Pianofortes, Organs, &c.: W. R. 
Lake, London, (J. Lacape and Co., Paris). (6d. 7 Figs.J— 
Consists in the employment of a pedal in place of the crank handle 
and a flywheel, with an endless screw gearing with a wormwheel 
for transmitting the motion to the cylinder. The cylinder is 
arranged so that a longitudinal to-and-fro motion can be imparted 
to it, and mechanism is provided for changing the tunes and a 
key-board for transmitting to the hammers of the instrument the 
action of the cylinder. (September 12, 1882). 


4347. Devices for Stoppering or Closing Bottles 
Containing Aerated Liquids: A. J.T. Wild, London. 
[6d. 12 Figs.|—The stopping device consists of a stopper provided 
with cork, and formed with projections to act in combination 
with the projections and space in the neck of the bottle in opening 
and closing the same. (September 12, 1882). 

4349. Apparatus for Producing Chloride Gas and 
Metallic Sodium from Chloride of Sodium: A. L. 
Nolf, Brussels. [6d. 3 Figs.|—Relates to means and appa- 
ratus for decomposing chloride of sodium by dynamic electricity. 
(September 12, 1882). 


A boss upon the middle of the bar D carries a pair of arms F, the 
lower ends of which are united to form a lifting shoe G, which 
embraces the upper portion of the end link of the coupling chain ; 

| the shoulders or projections K fitting over the end of the link H 
prevent its slipping when raised. Short lever arms M are keyed 
to the shaft D, which projects at each side of the truck. (Sep- 
tember 13, 1882). 

4359." Transmitting Motion to Sewing Machines, 
&c.: W. and J. H. Beecroft, Leeds, [2d.}—Consists in the 
application of a friction clutch and a brake, brought into opera- 
tion by atreadle. (September 13, 1882). 


4360. Wool-Combing Machines: T. H. Wharto: 
and R. Smith, Bradford. [6d. 8 Figs.|—The vertical slide 
to which the dapping brush is attached for pressing wool into the 
teeth of the circular comb is made of skeleton form. (Sep- 
tember 13, 1882). 


4361. Self-Acting Mules for Spinning Wool, &c. : 
J. Dransfield and J. Issett, Dewsbury. (6d. 4 iys.|— 
The side wheels in connexion with the scroll motion are thrown 
out of gear when they have done their work by a sliding clutch 
placed on the driving shaft. (September 13, 1882). 


4362. Distributing Electricity for the Production 
of Light and Power: L. Gaulard and J. D. Gibbs, 
London. (6d. 5 Figs.J|—An alternating current dynamo is 
constructed so that the resistance of the armature is greater than 
that of the external circuit in which secondary generators are 
located. The secondary generators are constructed as follows : 
Three rows of superposed spirals of perfectly insulated thick 
copper wires are wound upon a central core of soft iron wire, and 
on this are placed bobbins on which a fine copper wire is wound, 
each strand being insulated by paraffined cotton, and the ends of 
each bobbin are arranged so that they can be grouped for 
quantity or tension, and are coupled to the consumption appa- 
ratus, or a cable is composed of a central perfectly insulated 
copper wire, and is surrounded by six cables, each composed of 
twelve copper wires individually insulated, and is wound ona 
hollow cylinder of wood, and each layer of spirals is separated 
from the other by two cylindrical segments of iron, and the ex- 
tremities of the six wires are united to a commutator, so that 
they can be grouped in tension or quantity. The wooden bobbin 
is filled with iron wire. This invention was fully illustrated and 
described on p. 206 of our issue of March 2, 1883. (September 13, 

4363. Gas Engines: A. M. Clark, London. (J. 
Schweizer, Paris). (8d. 6 Figs.]|—The action is due to the alter- 
nate explosion and vacuum consequent thereon. Referring to the 


and Uncoupling | 
kk, Gateshead-on. | 














figure, a longitudinal section, a chambered drum A mounted ona 





tion of the current in the fine wire of one set of the two opposite 
magnets is opposed to the current in the thick wire and in the 
other opposite set, the currents in the fine and thick wire are in the 


same direction. The carbons are respectively connected to (but 
insulated from) the two barson which the magnets are mountedand 
the carbons being supposed apart, the current will flow through 
the fine wire of the magnets which will attract one another and 
bring the carbons in contact, when the greater portion of the 
current will pass through the thick wire and the magnets will 
repel one another and the are will be established. Figs. 1 and 2 
show one arrangement of apparatus. Several other arrangements 
are illustrated, e.7., only two magnets need be used which attract 
or repel one another according as the are is too long or too short, 
or a single movable magnet attached to one carbon may oscillate 
between two fixed magnets, the magnets being wound asdescribed 


above. (September 14, 1882). 
4268. Venetian Window Blinds: G. S. Marshall, 
Birmingham, (4d. 10 Figs.)—The cords are held fast, when 


relaxed, by tongues. (September 14, 1882). 

4369. Window-Sash Fasteners: W. A. MacLeod, 
Birkenhead. [¢d. 8 Fiys.|—The extent of opening of sliding 
window sashes is limited by means of a sliding fastener consisting 
of a self-acting bolt working in a slot. (September 14, 1882). 


4370. Apparatus for Grinding, Trucing, Surfac- 
ing, &c.: H. Slack, Sheffield. [¢d. 3 Fiys.|—Consists 
principally of a dise or annular side grinding or polishing ap- 
pliance built up of segmental blocks secured in the disc by wedges 
and adjusting screws, and with suitaldy arranged spaces between 
the blocks. (September 14, 1882). 

4371. Dyeing or Sizing Hanks, &c.: J. Conlong, 
Blackburn, [6d. 9 Figs.|—A swift mounted on a horizontal 
shaft is provided with metal arms carried parallel to the shaft by 
jointed or hinged arms connected thereto, and to collars on the 
swift shaft by means of pins. (September 14, 1882). 

4372. Machine for Cleaning and Separating Grain, 
&c., from their Impurities: J. and R. M. Davidson, 
Newcastle-on-Tyne, and A. Miller, Gateshead, [(. 
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8 Fiys.|—The grain, whilst being delivered by a feed and falling on 
to the first of a series of superposed riddles of different sized meshes, 
is acted upon by an exhaust blast created by a fan at the back of 
the machine. 
the machine. The grain fed from the hopper by the feed roller 
first meets the blast of air at the mouth of the spout 3 and the 
chaff, small straw, &c., are drawn up into the channel 4, the grain, 
&c., falling on tothe first riddle, where it is again acted upon by 
the blast. Motion is imparted to the riddles from the shaft 14 by 
eccentrics and rods 15, and spring bars 11 and 12. The arrows 
show the direction of the exhaust blast. The riddles are carried 
like drawers in a frame, and can be readily removed. (Sep- 
tember 14, 1882). 


4373. Steam Boilers: H. J. Haddan, London. (J. 
Berginann, Hattingen, Germany). {4d.}—The boiler is constructed 
of a cylindrical main portion placed over the firegrate, and a 
number of parallet tubes joined to the back end of the main 
portion and situated in the fire space. The feed water is intro- 
duced at the back end of the lowest tube. (September 14, 1882). 


4374.* Ships, &c.: T. Hyatt, London, [4d.)—This in- 
vention is described under the following heads: 1. Force or Me- 
chanical Flotation. 2. Specific Gravity Flotation. 3, Lubrication 
of the Vessel. 4. Wind Engines. 5. Combined Flotation and 
Propulsion, (September 14, 1882). 

4375. Hydraulic Lifts: J. S.Stevens and C.G. Major, 
London. (6d. 10 Fiys.)—The objects are to balance the weight 
ofthe ram and cage without the usual weights and chains, and to 
compensate for the varying immersion of the ram in those forms 
of lifts in which the cage is carried the whole length of the travel 
on a ram, and in lifts fitted with telescopic rams, in which latter 
case it is also sought to prevent the jerking action which occurs 




















The illustration is a longitudinal vertical section of 
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8. The compressed gas and air are admitted to the ends 6 of the 

cylinders by a three-way cock 9 rotated at a uniform rate, and 
| making one revolution for each revolution of the engine by means 

of the bevel gearing as showa. The combustible mixture is 
admitted to the ends6in succession by a distributing valve from 
a little before the termination of the exhausting stroke until the 
piston has madea short portion of the working stroke, when com- 
munication is cut off and the charge ignited as described in 
Specification 4086 of 1881. The engine is started by compressed 
air adinitted by a spring loaded valve to any of the three cylinders 
soas to start the engine in the required direction’ The com- 
pressed airis shut off from the valve by pressing a disc against a 
flexible diaphragm fitting over a perforated plate, its two halves 
being connected respectively to the air reservoir and cylinder. Self- 
acting valves admit air to the cylinders when the pressure falls 
below the atmosphere. (September 15, 1882). 

4389. Stoppering Bottles, Jars, &c: J. J. Rawley, 
London. (6d. 2 Figs.|—A stem is forced through a rolling pack- 
ing ring, which takes into a permanent bearing or seat against a 
shoulder inside the neck, (September 15, 1882), 


4390. Electric Lamp Holders: J. W. Swan, New- 
castle-on-Tyne, and C. Swan, London, (6d. 10 Figs.|— 
Two peculiar formed hooks engage with the terminal loops of the 
lamp and make firm contact with them independently of springs. 
Referring to the illustrations, which are elevations at right angles 
to one another, the wires, upon which are formed the hook b2 
under which the terminal loops c of the lamp are passed, are in- 
serted in the non-conducting body part. The wires are continued 





in one or more coils which lie close to the curve of the hook, so 
that the loops ¢ engage between and are nipped closely by two or 
more contiguous windings of the coils, the other ends are bent at 
right angles and soldered to the ends of binding screws, to which 
the leads are attached. When the lamp is not pendent from the 





upon each successive section coming into action, and also in those 
lifts in which the stroke of the ram isincreased by chain multiply- | 
ing gearing to diminish the friction caused by the movement of 
the ram. The illustration represents the first portion of this in- | 
vention. A balance cylinder E is of the same capacity as_ the lift | 
cylinder A, but of shorter stroke, and is always connected to it by j 
a pipe. The driving cylinder F fitted with a ram works vertically 
in an inverted position, the rams of the two cylinders E and F are 
connected with two beams. (September 14, 1882). 

4378. Gas Engines: J. Atkinson, London. (10d. 
20 Figs,)—The gas pump described in Specification 4086 of 1831 is 
dispensed with, and gas andair are admitted into the crank end of | 
the cylinder. The receiver is constructed in a special manner ; it 
has a light loose piston working in a short cylinder, so that no} 
accidental ignition of the gas and air in the receiver can take | 
place. Relates also to igniting and governing apparatus, and in | 
motors not compressing the gas and air, to preventing ignition, | 
when the admission ports are open, by a tongue or finger, and to | 
the governor. (September 14, 1882). 


4379. Manufacture of Iron and Steel: J. G./| 
Willans, London, [4d.|—The molten cast iron is caused to | 
flow through pieces of aluminous mineral. The cast iron which 
has been produced by melting down in a cupola furnace steel or 
fine metal is placed in a reverberatory furnace. An aluminous | 
mineral in injected along with the blast in manufacturing steel 
from cast iron. (September 14, 1882). 

4380. Suepenting Horizontal Bars used for Divid- 
ing Stables into Stalls: G. Welling, London. (6d. 
5 Figs.|—A yielding connexion is applied at any desired part of the | 
chain used for suspending the bar. (September 14, 1882). | 


4381. Manufacture of Match Boxes, &c.: W. R, 
Lake, London. (A. Widestrom, Stockholm). (10d. 14 Fig.J— | 
Relates to machines for manufacturing cases of match boxes, 
which cases consist of folding scaleboards of wood held together | 
by paper pasted thereon. (September 14, 1882). 


4382." Steel Strips, &c., used in Crinolines and 
Dress Improvers: C. Baker and G, J. Badcock, Lon- 
don, (2d.)}—The steels are made of serrated or wavy form, and 
the covering is made with its edges at a distance from the steel, 
(September 14, 1882), 

4383.* Construction of Walls, &c.: F. Bauder, 
Venezuela, [2d.)—Relates to bricks which are formed so as to 
interlock with one another. (September 14, 1882). 


4384. Machinery for Freparing, Spinning, and 
Doubling Cotton, Silk, &c.: T. Berry, Rochdale. 
(4d. 6 Figs.]—The top of the spindle or flyers and the bearing 
having a slit are formed with one or more grooves for the yarn to 
pass through. (September 14, 1882). 


4386. Lead and Crayon Holders: J. H. Johnson, 
London. (J. Reckendorfer, New York, U.S.A.) (Sd. 20 Figs.) 
—The lead when released from the clamping mechanism is pre- 
vented from dropping beyond a definite predetermined distance. 
The lead, which protrudes from the point of the holder, is covered 
and protected when not in use. (September14, 1882), 

4388. Gas Engines: J. Atkinson, London. [6d. 
10 Figs.|}—The engines are constructed with three cylinders 1 
fixed in one tank 4. The ends 6 of the cylinders furthest fromthe 


























cranks are used for developing power, and the ends7 are used for 
compressing air only, or gasand air, which passes into one main 


R. | G. Guye, London. 


| silica is prevented. 


ings. J. V. Hope, Wednesbury. 





holder, spring wires or supports / are fixed to the body part and 
hold the bulb firmly in position. In a modification the body part 
is formed in two pieces, one carrying the wires with the hook and 
coils and the supports if required, the wires being connected to 
conducting plates having projections thereon, and the other being 
provided with conducting springs having recesses and connected 
to the leads. The projections of the one part engage with the 
recesses of the other part, and complete the connexion between 
the two. (September 15, 1882). 

4392. Frames of Umbrellas and Parasols: H. J. 
Haddan, London. (C. Vewmeister, Leipzig). (6d. 16 Figs.)— 
The ribs are made of T iron and the stretchers of channel iron or 
a pair of angle irons. The joint of the ribs is formed by joining to- 
gether the two angle irons and providing each joint with two 
orifices for the sewing thread. The outer ends of the stretcher 
are hinged to the underside of the rib. Springs retain the 
stretchers in the grooves of the ribs. (September 15, 1882). 


4393.* Apparatusfor the Production and Increase 
or Modification of Musical Sounds: J. Burnet, Slave 
Island, Ceylon. [2d.)—The metallic vibrators are bent at one 
or more of their nodel points to a right angle and supported at 
these points. Resonance tubes are employed with the vibrators. 
(September 15, 1882). 


| Pry Soe — ae for Bolt and Pipe Cutting, | 
c.: C. Neil, Sheffield. 


(6d. 6 Figs.|—The dies are formed 
with cutting edges at the corners. The position of the dies can be 
adjusted in the stock, and secured therein. Taper bushes fit ina 
taper guide, so as to bring the hole of the pipe to be screwed true 
with the die. (September 15, 1882). 


4396. Manufacture of Certain Alloys of Gold: A. 
(P. A. Guye, Geneva). [4d.]—Relates to 
the manufacture of a series of alloys of gold with aluminium 
bronze, and an important feature is the method of preparing the 
alloys whereby the contamination of the aluminium with the 
(September 15, 1882). 


4398. Pickers Employed in Weaving: I. Sowden, 
Bradford. (6d. 9 Figs.)—Metal pins or buffalo pieces are 
h 


| secured to the pickers, and straps are secured to the sides of the 


pickers to give a steady direct and central pull. 

4399. Apparatus to be A — to the Treadles of 
Bicycles, &c. : J. Buckiand’ ‘aunton. (8d. 13 Figs.J— 
A light bar or strip of steel is bent at its middle, so that the bent 
part will spring upon and clip the upper part of the heel of the 
boot, and the extreme front ends are turned down and back upon 
themselves, so as to form hook-like terminations to clip or hang 
upon the pedal. (September 15, 1882). 


4401. Compression Pumps for Ammonia Gas: C. 
D. Abel, London. (4. Oseniriick, Hemelingen, Germany). 
(6d. 3 Figs.J—The piston-rod passes through a stufting-box 
packed with oil kept at sucha temperature that it will not absorb 
ammonia. (September 15, 1882). 


4402. Supply and Waste Valves for Baths and 
Lavatories, &c.: S.S. Hellyer,London. [6d. 14 Figs.|— 
The valve and toggle joint levers for actuating the valve are 
arranged at an angle. In another arrangement the valve is sus- 
pended on suitable rocking journals, and kept in close contact 
with the end of the discharge valve by a U-shaped lever connected 
with the pullhandle. A second small vessel may be used to start 
the syphon or a self-acting tipping vessel. A stationary water 
displacer may be used to cause a quicker action of the main 
syphon. Several other details are described. (September 15, 1882). 


4405. Manufacture of White Lead, &c.; A. J. 
Smith, London. [6d. 4 Figs.|—The metallic lead islan:inated 
and formed into a light open wool, itself penetrated with innumer- 
able minute cracks, and then treated with carbonic acid and moist 
air. (September 15, 1882). 

4406. Machines for Making Moulds for Metal Cast- 
[Sd. 12 Figs.J)—Four 
gantries B radiating from a common centre each carry a right- 
handed screw having a bevel wheel D at the end nearest the centre, 


(September 15, 








| The wheels D gear into each other so as to form a complete square 
| of bevel wheels, On the gantries slide the carriages E, two oppo- 
| site ones each carrying a segment F of the core box, and the other 
| two each carrying a segment of the moulds or chills to form the 
outside surface. The core box segments F having been brought 





together by turning one of the screws by meansof the handwhee 
(the moulds being at the same time withdrawn), the sand is 
rammed in to form the core. A swinging arm, in which works a 
screw carrying a piston or plunger J, is mounted on one segment 
and is swung in place and hooked under a catch on the other 
segment (as shown) and the piston screwed down to form the 
closely-pressed core. The piston is then screwed back and the 
core mould withdrawn ; the moulds or chills at the same time 
come in towards the centre, and a lid to form the bottom of the 
pot is inserted while the segments are being screwed up, and is 
held tightly by means of lugs so that it cannot be lifted. The 
moulds are shown solid, but may be made hollow and fitted with 
influx and efflux pipes for water. (September 15, 1882). 


4408.* Self-Acting Temples: J. Wrigley, Bury. 
[2d.]—A prolongation of a bracket carrying the temple is capable 
of sliding on a rod, and presses against a spring on a second 
bracket adjustable on a second rod, and when the spring is com- 
pressed the temple bracket can be moved inwards to elacken the 
cloth or adjust the selvage, but when moved outwards again the 
spring flies out and holds it in the external position. (September 
16, 1882). 

4410.* Bottles, Jars,&c.: J. H. Drayton, London. 
2d.] —A series of projections are formed inside the neck so that a 
vertical groove is left between each, the stopper being furnished 
with studs to fit between the grooves, and with an elastic washer. 
The stopper is pressed down and given a half-turn. (September 
16, 1882). 


* Regenerating Peroxide of Manganese from 
the Residue Obtained in the Manufacture of 
Chlorine: G. W.von Nawrocki, London. (Verein 
chemischer Fabriken Mannheim). [2d.]—The free acid of the 
still liquors (from the Weldon process) is neutralised by the 
oxides and protoxide of manganese, and after settling the clear 
liquor is drawn off and the peroxide of manganese obtained there- 
from in the usual way. (September 16, 1882). 


4414. Tricycles: E. Marshall, B gham. (6d. 
7 Figs.|—The object is to readily change the rate of motion com- 
municated from the crankshafts to the driving wheel. A double 
toothed wheel is mounted on an arm turning on the crankshaft, 
either of which can be brought into gear with an adjustable 
toothed wheel on the travelling wheels, the small wheel of the 
doubletoothed wheel always gearing with a wheel on the crank- 


shaft. (September 16, 1882). 
4420. Gaseliers, Chandeliers, and Electroliers, 
&c.:{M. Merichenski, London. [6d. 5 Figs.)—Consists 


of an outer supporting tube secured bya ball and socket joint, 
an intermediate sliding tube and an inner guide tube serving to 
convey the gas or wires. The intermediate tube carries a stuffing 
box at the top, and a pair of racks which engage with the box 
toothed wheels, the teeth of which pass through aslot in the other 
tube. The box toothed wheels contain springs which are wound 
up as the intermediate tube is pulled down. (September 16, 1882 


4427. Valves: W. Lloyd, Newport, Mon. ([éd. 
| 3 Figs.J)—The valve is made hollow at the top side so as to fit 
against existing guards, and the underside is formed with an 
annular groove, or the outer edge of the valve is brought down- 
wards so as to bear upon the seat. The underside of the valve has 
thus two narrow ground faces bearing respectively on the inner 
| and outer circumference of the seat. The centre of the valve has 
a hole a in it for the reception of the pump rod. (September 
| 18, 1882). 





4436. Base te: for Paint or Covering: 
|G. E. Church, Providence, R.I., U.S.A. (4. E. Brockett, 
Branford, Conn., U.S.A.) [4d.)—Is composed of pine or Stock- 
holm tar, caoutchouc gum, gutta-percha gum, gum shellac, gum 

| copal, and linseed oil. (September 18, 1882). 
| 4456. Machine for Harvesting Sugar Cane, &c.: T. 
D. Stetson, New York. (W. C. Dollens and G. H. Zschech, 
| Indianapolis, Ind., U.S.A.) [10d. 30 Figs.)—Relates to ma- 
| chines for harvesting crops which are usually planted in rows and 
| the stalks of which are to be cut at a more or less great distance 
from the ground. Two draught animals are preferably used, each 
attached to a separate pole extending forward on each side near 


} Material 








the centre of the machine and walking respectively on the opposite 
sides of the row. The poles are curved outward at their forward ends 
and so gather in the crop and direct it to the cutting mechanism, 
which consists of a central knife mounted adjustably on a fixed 
framework and one or preferably two revolving disc cutters acting 
shearwise in conjunction with the stationary knife, The revolv- 
ing cutters are mounted on adjustably inclined shafts which re- 
ceive their motion by universal joints from the running wheels. 
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The revolving cutters are provided with reels carryiug projecting 
fingers which seize the stalks, additional reels being provided at a 
higher level to keep the stalks upright. In cutting sugar cane 
one set of upper reels are provided with discs which cut off the 
tops of thecanes. By means of arms carried on shafts controlled 
by springs, the bundles of canes (when a sufficient number have 
been collected) are dropped on the ground or in a cart attached 
to the machine. The discs are kept sharp by causing them to run 
in contact with emery wheels. The illustration represents a side 
elevation of the machine. (September 19, 1882). 

4496. Manufacture of Wire Netting: M.A. F. 


Mennons, Paris. (/. H. Monmon, Montrewil-sous- Bois), 
{ls. 4d. 15 Fios.)—The object is to produce simultaneously in 


one machine netting of different widths and different sizes of mesh; | 


as also (with certain modifications) to produce simultaneously 
several pieces of netting of one width and one size of mesh. 
(September 20, 1882). 

4587. ny yl wed for yo my the Transmission 
of Power for Operating 
Johnsonand R. Talbot, Blackburn. 


[6d. 7 Figs.)—The 


object is to diminish or stop the action of the bellows automatically | 


when they become full. (September 27, 1882). 


4589. Corset Busks and Clasps: C. A. Snow, 
Washington, U.S.A. (C. A. Adams, Asheville, N. Car., 
U.S.A.) [4d. 3 Figs.]—A turning plate having a pin or projection 
which enters a hole in the busk to retain the plate normally in 
position is pivotted near the hole. (September 27, 1882). 


4605. Manufacture of Paper for Bank Notes, Share 
Certificates, &c.: J. H. Johnson, London. (E. Musil, 
Neuisiedl, Austria). [4d.J]—Ordinary paper pulp is intimately 
mixed with yellow coloured fibres obtained by treating organic 
substances containing albumen with dilute nitric acid and 
manufactured into paper. (September 28, 1882). 


5151. Manufacture of Iron and Steel: E. F. Go- 
nm, Stockholm, Sweden. [6d. 4 Figs.|—The blast 
of air is cooled on its way from the blowing engine to the con- 


verter in orderto augment the density of the air. The illustra- 
tion represents one method of cooling. Areceptacle » for the 
cooling water is arranged in theblast pipe a, and is provided with 
a sufficient number of tubes c (of small diameter) for the passage 
of the blast through the cooler. (October 30, 1882). 


6181. Parallel Vices for Machinists’ Use: H. F. 
Read, Brooklyn, U.S.A. [4d. 2 Figs.|—This specification 
refers to twelve figures, only twoare shown in the printer’s copy. 
The movable jaw is adapted for parallel movement within the 
body of a fixed jaw provided with a screw working in a fixed half- 


nut, which is automatically engaged and disengaged by the action | 


of a movable half-nut, a sliding locking device and a lever device 
to release the engagement. The fixed jaw is mounted upon a ball- 
and-socket joint. (December 29, 1882). 


1883. 

127. Looms for the Manufacture of Velvet: W. E. 
Gedge, London. (JJ. L. Morel and J. B. Poncet, Lyons, 
France). (6d. 6 Figs.J|—Consists principally (1) in an apparatus 
intended to maintain the tension of the warp; (2)in a special 
tying up whereby the usual tyiig up blows are dispensed with ; 
(3) in the application to the loom of a weft feeder serving to pre- 


pare it forthe requirements of the taking in of the weft; and (4) in | 
(January 9, 1883). | 


the mode of working the Jacquard mechanism, 
Knitting Machines: J. Adams, Philadelphia, 

{6d. 9 Figs.]—Consists in a knitting machine provided 
A needle cylinder 


267. 
U.S.A. 
with both a tuck presser and a plain presser. 
is provided with a series of vertically placed bearded needles and 


with mechanism for revolving it. A tuck presser is situated in 
such relation to the cylinder as to be always in mesh with the 
beards on the needles. A plain dresser is placed concentrically 
with the tuck dresser and adapted to be moved toward and from 
the needles in a direction radial tothe cylinder. A cam way upon 
the needle cylinder is adapted to encounter a lever and occa- 
sion the throw of the lever and withit the plain presser. (January 
17, 1883) 

307. Alarm Guns: W. Burgess. [6d. 7 Figs.|—The 
breech is closed by a plug or plunger fitting into the breech end 
of the barrel, and having a nose formed on its front end (to strike 
the cartridge), the plunger being sufficiently free to slide in the 
barrel. The motion of the plunger is guided by a rod, to which 
it is attached, sliding through ears on the side of the barrel and 
is limited by astop. (January 18, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand 


NOTES FROM THE SOUTH-WEST. 

Rhondda and Swansea Bay Railway.—Operations have 
been commenced on the Rhondda and Swansea Bay Rail- 
way at Portarhydfen, and it is expected that after the 
cutting of the first sod, which is to take place on Whit 
Monday, they will be pushed forward with activity. 
The completion of the portion of the line from Oakwood 
to Port Talbot is looked forward to with interest, as the 
Avon Valley will then be placed on the main line, which 
will greatly facilitate the transport of minerals from the 
various centres of industry in the neighbourhood. 





Railway Extension to Cardigan.—An adjourned meeting 
of the Whitland and Cardigan Railway Company was 
held at the Great Western Hotel, London, on Wednesday, 
to complete arrangements for an extensién of the railway 
to Cardigan. An agreement with the Great Western 
Railway Company was sealed, and the contract and speci- 
fications for the work were also signed. The contractors, 
Messrs. Appleby and Lawton, are about to commence 
operations at Crymmych. The contractors are bound by 
their agreement to complete the line to Cardigan in two 
years, 


e Bellows of Organs: J. | 


Coal at Mountain Ash.—Messrs, Nixon have advanced 
the price of coal at their collieries at Mountain Ash from 
10s. 6d. per ton to 11s. 6d. per ton, steam and house coal 
being the same price. 

Cwmavon Works.—The portion of the Cwmavon Works, 
known as the Great Western Mill, which was about three 
years since re-built and fitted up by Mr. Shaw for the 
manufacture of bar iron, and is now in going order, 
together with the rail mill and the mansion, known as 
Coed Park, and its belongings, including many acres of 
ground, and from sixty to seventy workmen’s cottages, 

ave been taken by Mr. T. D. Daniels. Preparations 
are being made for the re-starting of the works. 


Newport.—There has been a good demand for both 
steam and house coal. The inquiry for the former, in- 
| deed, is so marked that shippers all round are now asking 
enhanced prices, not only for prompt shipment, but also 
for contracts. In the iron and steel trade things have 
| not changed for the better. A fair demand for pig and 
| manufactured iron still prevails, and a large production 

of steel is taking place, but prices rule low. In tin plates 

there has been no favourable change. Last week’s 
| clearances comprised 39,531 tons of coal, and 4779 tons of 
|iron. The imports comprised 13,485 tons of iron from 
| Bilbao, and 6340 tons from other sources. 


| Cardiff.—Steam coal shipments have continued active. 
| Prices have been firm. Small steam coal has been in 
| rather less inquiry, the immediate demand having ap- 
| parently been satisfied. Patent fuel remains quiet, ship- 
| ments being restricted, and the demand for forward de- 
| livery slack. In iron ore no improvement is noticed. 
| Last week’s clearances comprised 146,224 tons of coal, 
2142 tons of iron, 1050 tons of patent fuel, and 1230 tons 
of coke. The imports comprised, amongst other articles, 
20,079 tons of iron ore from Bilbao, and 4460 tons from 
| other sources. 

Morlais Tin-Plate Works.—These works are to be re- 
| started after a stoppage of nearly two years. Mr. 
M‘Grath, of Portardulais and Morriston, has been 
appointed manager. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was exceedingly 
devoid of animation last Thursday, and the price relapsed 
to 47s. cash. On the following day the market was quiet 
and steady, and the quotations were even a shade under 
those of Thursday, although at the close they were about 
the same. Transactions took place during the forenoon at 
47s. down to 46s, 11d. cash, also at 47s. 24d. and 47s. 2d. one 
month, with buyersat the close offering 47s. cash, and 47s. 2d. 
one month, and sellers near. Business was reported done 
in the afternoon at 47s., 47s. 1d., and 47s. O}d. cash, and 
at the close of the market there were buyers offering 47s. 
and 47s. 2}d. cash and one month respectively, and sellers 
near. Over the week there was a decline in prices to the 
extent of 5d. per ton. 
firmer, and prices met with an advance to the extent of 
14d. perton. Some transactions were reported on fore- 
noon Change at from 47s. to 47s. 1d. cash, and there were 
sellers at the close wanting 47s. 1d. cash and 47s. 34d. 
;one month, with buyers near. The amount of busi- 
ness done, however, was limited. A fair amount 
of selling was reported in the afternoon at 47s. 1d. 
and 47s. 14d. cash, also at 47s. 3d. and 47s. dd. one 
;month, buyers remaining at the higher prices, and 
| sellers wanting 4d. higher per ton. It was announced 
in the course of Monday that there had been an increase 
of 96 tons in the stocks at the warrant stores, that being 
the first occasion for a long time for an increase to take 
place. The market was firm yesterday, and a fair amount 
of business was done during the forenoon at froin 47s. 23d. 
up to 47s. 4d. cash, the close of the market being sellers 
at 47s. 34d. cash and 47s. 6d. one month, with buyers 
near. Some transactions were reported during the after- 
noon at 47s. 3d., 47s. 24d., and up to 47s. 34d. cash, and 
there were buyers at the close of the market offering 
47s. 3d. cash and 47s. 54d. one month, with sellers near. 
Business was done this forenoon at 47s. 24d. and 47s. 3d. 
cash and buyers at the close were offering 47s. 3d. cash 
and 47s. 54d. one month. with sellers near. In the after- 
noon a slight advance took place, business being done at 
47s. 34d. cash and 47s. 54d. one month, while towards the 
close sellers were asking 47s. 4d. cash and 47s. 6d. one 
month, with buyers offering 1d. per ton lower. Notwith- 
standing the slight upward movement in prices this week, 
so far as it has gone, it must be admitted that the market is 
in anything but a buoyant condition; indeed, it is quite evi- 
dent that there is but little disposition either to buy or to 
sell showing itself, so that any business that is being done 
from day to day is not much more than what is necessary 
for the arranging of existing contracts, there being very 
little new business offering, while :eports from the United 
States are decidedly depressing. Amid the prevailing dul- 
ness, however, it is pleasant to notethe continued activity in 
the manufacturing branches of the iron trade at home. 
The demand for Scotch pig iron on that account, coupled 
with the requirements for shipping, foreign, and coast- 
wise, has been sufficient during he past month; not only 
to absorb the production of 112 blast furnaces, but also to 
make an inroad into the stocks of pig iron in all hands in 
Scotland to the extent of 10,000 tons. The demand in 
the hematite pig iron trade is vecoming more and more 
marked, large quantities having been purchased at 50s. per 
ton for the usual proportions of Nos. 1, 2, and 3, f. 0. b. 
at Cumberland ports. The Steel Company of Scotland 
are said to have been extensive purchasers at that low 
price. There is no change to report in the number of 
biast furnaces in operation. Last week’s shipments of 
pig iron amounted to 11,179 tons, as compared with 
14,945 tons in the preceding week, and 18,056 tons in the 








corresponding week of last year, There were shipped to 
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85 tons, to India 
240 tons, to France 850 tons, to Germany 2329 tons, to 
Holland 850 tons, to Belgium 150 tons, to Spain and 
Portugal 190 tons, and to other countries lesser quantities, 
The stock of pig icon in Messrs. Connal and Co.’s public 
mart stores yesterday afternoon stood at 581,201 tons. 


Royal Scottish Society of Arts.—A meeting of this Society 
was held last week, Professor Swan, LL.D., president, in 
the chair. The report of the committee on Dr. Cath- 
cart’s ether microtome, submitted by Dr. Russell, con- 
vener, stated that they consider this instrument to be a 
great improvement on those at present in use in respect 
of cheapness, safety, portability, and facility of applica. 
tion. They anticipated that it would lead to a large use 
of the freezing method of examining soft tissues by the 
microscope. rofessor Swan read his second notice of a 
thermoscope. In the instrument exhibited a small mirror, 
whose plane is vertical, is carried by a stretched vertical 
torsion fibre of glass or platinum, and has a short arm 
projecting from its back. To this arm a fine silver wire 
1s attached by its middle point. The two equal segments 
of this wire are inclined at an angle approaching to 180 
deg., and are fastened by their ends to a support of some 
substance, such as glass or platinum, of less dilatibility by 
heat than silver. By this arrangement even a small 
change of temperature causes a considerable movement of 
the extremity of the mirror-arm, consequent rotation of 
the mirror, and large displacement on a fixed scale of the 
image of an illuminated wire, formed by rays reflected 
from the mirror. Temperature indications could thus be 
read on the scale. The thermoscope was shown in action, 
indicating the fa}l of temperature inside the receiver of an 
air-pump when the air was being exhausted ; and also the 
rise of temperature when a light was introduced. Several 
of the members spoke of the importance of the con- 
trivance, with its extreme sensitiveness in immediately 
registering changes of temperature, and a vote of thanks 
was recorded to Professor Swan at the close. 

Clyde Shipbuilding.—The launches of new vessels on 
the Clyde during the month of April amounted to thirty, 
of a total of 32,900 tons, being the largest total ever 
known during April in any previous year; and during 
the four months now past there have been eighty-three 
vessels launched, of a total of 115,030 tons, the 
highest total in any corresponding period having been 
93,467 tons, which was the amount of new shipping 
launched during the first four months of last year. 
It is stated that the value of the tonnage launched this 
year is close upon 3,000,000/. sterling. Paddle steamers 
form a somewhat prominent feature in the launches last 
month, there being four such vessels put into the water, 
one being a Clyde passenger steamer, another a channel 
steamer, and the other two for foreign trades. The 
largest of the screw steamers was the Roslin Castle, 
4300 tons and 4000 horse power indicated, built for the 
‘**Castle” line of South African steamers, owned by Sir 
Donald Currie and Co., by Messrs. Barclay, Curle, 
and Co. Several very large sailing vessels were also 


Clyde. 

Aberdeen Blacksmiths.—After being on stiike fer fully 
a week for an advance of wages, the Aberdeen shipyard 
blackmiths have returned to their work on learning from 
their employers that they were willing to grant an advance 
of from 1s. to 2s. per week. 

The Clyde Blacksmiths.—A few days ago the blacksmiths 
in the shipyards in the upper reaches of the Clyde 
memorialised their employers for an advance of wages 
amounting to 4d. per hour on time and 7} per cent. on 
piecework. The matter is still before the employers, and 
the men are waiting patiently, but hopefully, for a favour- 
able reply. 

Glasgow Engineers’ Wages.—For scme time past an 
agitation has been going on im the various branches of the 
engineering trade in and around Glasgow regarding the 
present rate of wages. Various meetings bave been held, 
and the question discussed whether the state of trade 
warranted the workmen in asking an advance. The 
general opinion was that the present isan opportune time. 
The members of the Amalgamated Society of Engineers, 
so far as could be ascertained, were anxious that the ques- 
tion should be gone into, but what the non-union men 
thought and felt on the subject was regarded as of vital 
importance. Acting under these considerations, the 
executive of the society in Glasgow issued a circular to 
all the engineering establishments in the city and suburbs 
requesting the workmen, if favourable to the movement, 
to appoint a delegate to attend a meeting on Saturday 
last. At this meeting upwards of sixty delegates attended, 
representing the principal shops in and around the city. 
The result of a long conference was that the meeting came 
to the unanimous conclusion that an advance of a half- 
penny per hour should be requested, and that a circular 
embodying the resolution should be prepared and _for- 
warded to each employer in the district. A committee 
was appointed to carry out the decision of the meeting. 


Boiler Explosion at Stirling.—A must disastrous boiler 
explosion took place in a foundry at Stirling last Friday. 
It resulted in the immediate death of four men, and 
two others have since died of the injuries then received. 
This is the most fatal boiler explosion in Scotland for a 
long time. 





Pintscn’s Patent LicgutTinc Company.—We learn that 
this firm has received an order from the Suez Canal Ccm- 
pany for eight 9 ft. spherical gas buoys, each to buin two 
months, three fixed lights to burn two months, and 
three large holders for storing gas and filling the Lucys, 
together with a small gas works to be erected at Tort 
Said. It is also proposed to extend the system to other 
—_ ofthe canal. A gas buoy of the same type is also 

eing constructed for Port Phillip, Victoria, 
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McEVOY’S TORPEDO SYSTEM. 


Tue part that torpedoes will play in all, future 
wars between maritime powers renders them objects 
of great interest, not only to naval men, but also to 
the general public. In the late Russo-Turkish war 
the large Ottoman naval force was of but little 
avail, although it had the whole of the Black Sea 
coast, and both banks of the Danube at its mercy, 
from the fact that its commanders assumed, very 
often erroneously, that all the Russian harbours 


were studded with mines, and that the same appli- 


ances were laid very far out tosea. Looking further 


back tothe American Civil War, we find evidence 
not only of the moral, but also of the destructive 
powers of torpedoes, and see how a nation with 
numerous harbours and rivers was able by a system 
of submarine warfare to defend its coast for years 
against a powerful fleet, and an enemy that lacked 
neither courage nor resources. Prominent among 
the officers who derived practical experience from 
their connexion with torpedo work in the American 


war was Captain McEvoy, who has since devoted | 


himself to the improvement of submarine coast and 
harbour defences, and has, perhaps, done as much as 
any other siogle experimenter to bring them to their 
present state of perfection. One of Captain McEvoy’s 
inventions, viz., his “single main system,” which 


| has been adopted by several foreign governments, 
was, until the last few days, on exhibition at the 

| Westminster Aquarium, and forms the subject of 
the annexed illustration. 

In this system of harbour or coast defence the 
whole of a group of moored torpedoes communicate 
with the station on shore by a single electric con- 
ductor. Along this they continually telegraph 

| evidence of their being afloat and in working order, 
| and upon any one being struck by a ship it gives 
immediate notice of the fact to an observer on 








the box, any one of these conductors can be sepa- 
rately placed in connexion with the main cable, or 
the whole may be coupled to it at once. At its 
other end each conductor enters a torpedo, and 
passes successively through a telephone coil and a 
platinum fuse, and thence to earth. Over the tele- 
phone, instead of the usual mouthpiece there is 
placed a bell, or a box containing loose shot, which 
under the influence of the rolling motion of the 
waves, continually make a noise that can be 
heard in a telephone at the central station. The 
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shore, who can, if he think fit, instantaneously 
explode the exact mine without any time spent in 
preliminary adjustments. Further, each torpedo can 
be electrically isolated from the rest, and can then 
be tested so that the continuity of the electrical con- 
nexions may be determined, or can be exploded 
without coming in contact with the ship whose de- 
struction is desired. 


by which the currents for producing these various 
| effects are conducted, runs from the signal station 
on shore to a point in the channel or harbour near 
| where the assemblage of torpedoes is situated, and 
| there enters a junction-box. From this box there 
| emerge as many conductors as there are torpedoes 


| to be manipulated, cne going to each, and by. 


means of electrically controlled apparatus within 


The single electric cable, which is the medium | 





fuse is a piece of platinum wire, through which a 
current of moderate intensity can be sent without 
any danger of heating it, but which can be rendered 
red hot by a more powerful current when desired. 
The arrangement for effecting explosion by con- 
cussion consists of a weight held down to a seat by 
aspring, but not otherwise secured. When the 


| case is violently struck this weight is displaced, and 


by its motion brings two contact pieces together, 
diverting the current from the telephone coil and 
directing it through an electro-magnet, which main- 
tains the parts in the new position until the explod- 
ing current is transmitted, or the current is reversed, 
when the contact is broken by a spring. 

After this general account of the capabilities 
and mode of action of Captain McEvoy’s single 
main system, we will describe the extremely in- 
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genious electrical and mechanical apparatus by 
which the various operations are effected. Fig. 1 
represents the keyboard at the signal station, 
' Fig. 2 the junction-box, and Fig. 3 the circuit- 
closer and fuse, all these views being one-fourth 
full size. Fig. 4 is a diagrammatic view of so 
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much of the system as is contained in Figs. 1 and 
2, B being the singlé conductor joining the key- 
board to the junction-box C, and D D the separate 
conductors from the junction-box to the individual 
torpedoes. Each of the wires D is coupled to one 
or other of a series of metallic contact-pieces E, 
arranged ina circle round the axis of a metallic 
pointer F, which can be turned by a step-by-step 
motion, and thus brought successively into elec- 
trical contact with the several contact-pieces E. 
The current from the main conductor B is first led 
round the coils of an electro-magnet G, and then 
to the axis of the pointer F, from whence it passes 
to one of the contact-pieces E. In front of the 
electro-magnet is an armature H, which is attracted 
when a current of sufficient strength circulates 
round the electro-magnet, and is withdrawn when 
the current ceases. From this armature motion is 
transmitted to a pawl, which works into the teeth 
of a ratchet wheel on the axis of the pointer F, so 
that by sending a succession of currents of sufti- 
cient strength through the cable the pointer 
Fis turned by a step-by-step motion, and is suc- 
cessively brought into electrical contact with the 
several contact-pieces E. 

At the keyboard, Figs. 1 and 4, ais a handle of 
a commutator, which in its rotation first connects a 
battery to the cable for a sufficient length of time 
to move the index in the junction-box from one 
contact-piece to the next, and then breaks the 
circuit. The motion of the index in the junction- 
box is exactly reproduced upon the dial b, so that 
the operator knows which of the torpedoes is in 
connexion with his instrument. 

When the pointer of the dial b is brought to zero 
the pointer F in the junction-box is in electrical 
communication witha contact-point, which is coupled 
to allof the branch wires D, and usually the appa- 
ratus is left in this condition. The current from 
the testing battery at the firing point then passes 
to earth through the resistances in all the torpedoes. 
If now any one of them be struck by a passing 
vessel, and its resistance coils be cut out of 
circuit, in the way to be presently described, the 
sudden diminution of resistance will be evidenced 
at the firing point by the increased deflection 
of the galvanometer e. The movement of the 
needle effects an electrical connexion by which a 
small battery is caused to sound a bellatc. The 
operator can then, if he please, at once fire the 
torpedo that has been struck by moving a handle 
at f, and coupling up to the cable a battery of 
greater strength. The current will divide itself 
among the fuses according to the electrical re- 
sistances in the various circuits, and as that which 
proceeds directly to earth has much less resistance 
than the others, that alone will transmit sufficient 
current to effect ignition. In cases where there is 
no danger of injuring friendly vessels, the co- 
operation of an operator at the keyboard may be 
dispensed with, andthefiring battery be permanently 
connected to the cable by the plug on the right-hand 
side of the bell (Fig. 1). 

The explosion of the torpedo leaves one conductor 
D, directly connected to earth, and thus prevents the 
same system of simultaneous testing being applied 
to the remainder. To avoid this, the wire D is 
then cut off from the contact E by the passage of a 
strong current, which either fuses a connexion be- 
tween the two, or effects the uncoupling by means 
of an electro-magnet. The operator can tell which 
of the torpedoes it is that has been fired, by pass- 
ing the index round the circle, and noticing the 
deflection of the galvanometer at each step. For 
taking more accurate measurements of the electrical 
condition of the cable and fuses a Wheatstone 
bridge is provided, with a galvanometer d (Figs. 1 














| cannot be exploded even by an ordinary fuse of the 


| rounded by a small quantity of dry gun-cotton, then 





and 4), and a small box of resistance coils (shown 
behind it). 

We now come to the very ingenious circuit-closer 
which is inserted in each torpedo, and telegraphs 
to the operator at the keyboard the fact of the mine 
having been struck. This appliance is enclosed 
within a water-tight metallic case, not shown in 
Fig. 3, and is screwed into the base of the torpedo. 
It contains, in addition to the fulminating fuse, a 
quantity of dry gun-cotton. Damp gun-cotton; as is 
well known, can be handled with great safety, and 


usual dimensions, -but if the fulminating tube be sur- 


ignition will be conveyed to the whole, and damp 
cotton may be employed with the advantage of 
greater security and no loss of effect. 

From the base of the apparatus there rise two 
pillars carrying four distinct appliances ; first, an 
electro-magnetic contact maker ; second, a tumbling 
weight enclosed in a case ; third, a telephone ; and, 
fourthly, at the top, a fuse. The current normally 
enters through the base, passes up an insulated 
wire on the side of the case containing the weight, 
enters the telephone case on one side, and after 
traversing the coils comes out at the opposite side, 
and goes through the fuse to the body of the ap- 
paratus, which is the ‘‘ earth.” Under these con- 
ditions the sound of the bell or the rolling shot can 
be heard in a telephone receiver at the keyboard. 
When, however, the torpedo receives a shock a 
weight, which can be seen where the case is broken 
away, and which is normally held to its seat bya 
spring, is displaced, drawing up a rod upon which is 
mounted the armature of the electro-magnet and a 
contact piece. The effect of this is to put the mag- 
net coils into circuit and to short-circuit the tele- 
phone coils. The electro-magnet attracts its arma- 
ture, maintaining the contact piece in its new 
position, and the current now flows direct to the 
fuse and thence to earth, and if the firing battery 
be in circuit the torpedo explodes. In case the 
collision should have been caused by a vessel whose 
destruction is not desired, the operator momentarily | 
reverses the current by the key 7 (Fig. 4), and the | 
armature falls away, carrying the contact piece with 
it, and the current returns to its former course. 

The case we have been describing, viz., that of | 
floating torpedoes, is evidently much more compli- | 
cated than that in which the mines lie upon the | 
bottom, or are buried in the sand. In such cireum- 
stances a very much simpler circuit-closer would of 
course suffice, as the mines must be fired by ob- 
servation. 





BATES HYDROMETER. 

Tue hydrometer invented by R. B. Bate, which 
has been and is much used in the Excise, is made 
of brass, and resembles the common hydrometer in 
having a stem anda float, but differs from it in 
having a removable poise, or rather a series of 
poises. Each poise can be adjusted to the instru- 
ment by inserting its small stem or pin into a 
conical hole in a stirrup, or loop, formed below the 
float, where it remains by the friction between the 
surfaces. No force is to be exerted in putting 
the pin into the hole, but merely sufficient pressure 
for insuring contact. One poise suits the scale 
engraved upon the stem for specific gravities from 
970 to 1000 ; anotheris adapted to the same gradu- 
ations which, however, then range from 1000 to 
1030 ; a third poise gives by the same scale readings 
from 1030 to 1060; and so on. It is usual to have 
five poises, whereby the range of specific gravities 
is carried out from 970 to 1120, virtually by five 
independent instruments, each having the same 
graduated scale. 

Thus to utilise a short graduated stem for a long 
range of specific gravities the part of the instru- 
ment immediately below the float must be succes- 
sively augmented at each increase of range by such 
a bulk as will properly increase the original bulk 
to the same set of divisions. The investigation of 
this principle shows that to effect this object the 
part of the instrument immersed in the liquid must 
be increased by a bulk equal to the whole bulk of 
the divided scale at every repetition of the scale. 
An addition to the weight of the poise is also neces- 
sary at the commencement of each new range of 
specific gravity, so that the augmentation of weight 
and of bulk must be combined. 

Obviously each successive poise requires very 
nice adjustment as regards additional weight and 





the hydrometer, to render the scale accurate at 
each change of poise. This being accomplished, 
the instrument answers every purpose of five hydro- 
meters, each successively taking up the range of 
specific gravity at the point where the preceding 
range ends. 

The poises are marked respectively 970, 1000, 
1030, 1060, and 1090, and the stem is divided from 
0 to 30, so that, whatever poise is used, the sum of 
its number, and the number of the division of the 
stem which rests at the surface of the fluid under 
trial, gives the specific gravity of such fluid. For 
example, poise 1060 having to be used, and the 
stem reading 13, the specific gravity is 1073. 
Wines, spirits, and other liquids lighter than water, 
are tested with the poise 970. The other poises 
enable saline solutions, worts, &c., to be tested. 
Tables are published for use in connexion with the 
instrument, and for correction on account of tem- 


a ous a scale parts 
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L203 = -967 
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perature, when the liquids under trial are not at 
the standard temperature, 62 deg. Fahr., for which 
the instruments are constructed, and to which 
specific gravities are usually referred. 

Unable to find an investigation of the theory of 
this hydrometer the writer submits the following : 
Let V be the volume of a hydrometer which is 
immersed in a liquid whose density isd. Then Vd 
represents the weight of liquid displaced, which is 
the same as the weight of the hydrometer itself. 
If v and D be the corresponding values for another 
fluid, then V d=v D, ord: D::v: V; that is, the 
density varies inversely as the volume immersed. 
Let d,, d,, d,, &e., be a series of densities, and 1, 
v, vs, &c., be the corresponding volumes immersed ; 
then 

. 2 Ae 
d,, dy, ds, are proportional to Shee 3 and 
1 2 3 
1‘), Vz, Vy, are proportional to 1 i 1 
: ae Ga 

Hence, if the divisions of the hydrometer indicate 
equal ditferences of density, they must be graduated 
so that the volumes immersed form a harmonical 
progression. This implies that the distances be- 
tween the divisions must diminish as the densities 
increase. For example, form a scale for a common 
hydrometer, ranging from 1000 to 1040, on a 
cylindrical or otherwise symmetrical stem, the 
breadth and thickness being constant. 

Here %,, v4) Vz, U3) ¥y are proportional to 

1 a: ee Se eee 
dy dy dy dy dy 

Let vy —v,=1,=1in. (say). 
Then 
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ligule, dy di ; 
d; d, d\—dy 
ia 1000 x 1010 _ 9499, 
1030 x 1040 x 10 

Hence the distances between the specific gravity 
points 1000, 1010, 1020, 1030, 1040 must be 
successively 1, .9804, .9614, .9429in. By actual 
measurement of thirty hydrometers these mean 
values were .793, .772, .760, .742 subject to effects 
of instrumental errors. These distances being 
layed off upon the stem, the intermediate gradua- 
tions may be obtained from a graphic projection. 
Take as abscissa I), U,, l,, l,, anda scale of equal 
parts Oa at right angles to it. Through 1, 2, 3 
draw lines parallel to /, l,, and through 1,, /,, /, lines 
parallel t» Oa. Through the points of intersection 
draw carefully the curve abede. Then all lines 
drawn parallel to the abscissa, as g f, will meet the 
curve, as at f, whence drop perpendiculars which 
will give the intermediate graduations of scale. Or 
they may be computed. 

In the case of Bate’s hydrometer, let v,, d, be the 
volume and density of the instrument with the poise 
970 attached, when floated to the mark 0 on the 
scale, and v,, d,, the corresponding values for the 


v, d 
mark 30. Then v, dj=v, d,; or v= L 1. whence 
a, 


» 


a Te ~ 1000 


"1, which is the volume of the stem. 


The absolute weight of the instrument may be 
found from the equation w=~ d, v,, where x is the 
weight of unit volume, a cubic inch of distilled 
water at temperature 62 deg., which is 252.458 
grains. Hence, w,=252.458x.970xv,. Let = 
2ecubic inches. Then w,=489.76852 grains. 

The hydrometer with poise 1000 attached is 
now really larger and heavier than before. By 
how much must this poise be increased in bulk and 
in weight above those of poise 970? Let the in- 
crease in bulk be y. Then the following equations 
now represent the weight, w,, of the instrument : 


wy==2 dy (v,+y), and w,=z d; («- a tv) 


when floated to the mark 30 ; whence 
dy ty, +d, y= sais ds y 


« 
(d;-d.) y= ( d,- sagt ty 
30 y=(1000- 999.1) x, 
sin 3u, 
a do’ 
which has been found to be the volume of the stem ; 
so that poise 1000 must be greater in volume than 
poise 970 by a quantity equal to the size of the 
graduated stem. 
In grains 


ary = 252.458 x 1000 x ( 24 ig) 7220 06348. 
: loo 


Hence weight to be added to that of poise 970 to 
make poise 1000, is 

Wy — wW,=>30.29496 grains. 
The hydrometer with poise 1030 attached, gives 
for mark 0 specific gravity 1030, and for mark 30, 
1060. What increase of bulk and weight must be 
given to poise 1000 to form poise 1030? Let y, be 
the increase of volume. Then, as before, repre- 
senting the weight of the instrument by the equa- 
tions 

wy=x ds (vi tytn), 

and 


3e 3r, 3x 
a(n a2 pou t n) =f ryt a a Oe 


108 
(dy—dy) 1 =U (cot) 


90v 

30 m= 1 
“vn 100 
— 3r, 
"= T09! 


which is the same as for y; and, therefore, the 
volume of the graduated stem must be added to 
each poise in the order of increasing specific gravity. 
In grains, 
9 
y= 252,458 x 1020( 2+ ia) =551.2672888, 


hence weight of poise 1030 above that of poise 
1000, must be 31.2038088 grains. Similarly, weight 
of hydrometer with poise 1060 attached is 











mya au “+ a ) = 252.458 x 1060 x 2.18=583.3799464, 


Hence poise 1060 must weigh heavier than poise 
1030, by 32.1126576 grains. 
Lastly, the weight of poise 1090 is 


w5=2 dof v,+ 12%) =616.4014528. 
2 vw 100 


Hence poise 1090 must weigh heavier than poise 
1060 by 33.0215064 grains. 

It thus appears that the volume of the poise 
must be increased Vy the volume of the scale for 
every change of range, and at the same time the 
weight of the poise must be definitely increased. 

The increase of weight in the poises is due to the 
displacement of the graduated stem, the displace- 
ment by the enlargement of the poise itself, and to 
the increased density .03 or y{5. Now the weight 
to be added to that of 

Poise 970 to make poise 1000 is w,—2,=.06 x dy vy 
And additional for poise 1030 is w,—w.,=.06 x ds vy; 
” 3, 1060 is wy—w,=.06 x dy vy, 
” 9 1090 is ws—wy=.06 x d; vy 

Therefore whatever the weight which must be 
given to poise 1000 over poise 970, that weight must 
be increased by ;%g of it for each of the higher 
poises in succession. Thus, as found above: 

Grains. 
Poise 1000 must weigh 30.2949600 more than poise 970 
And ;§, of this is .9088488, which, added, 


Poise 1030 must be 





31.2038088 more than poise 1000 
> 1060 4, 4, 321126576 ,, 45 5, 1030 
” 1090 ” ” 33.0215064 ” bad ” 1060 

The value of +, given to the instrument by the 
makers may not be 2 cubic inches as here supposed, 
but whatever it be the principle holds good. Poise 
970 may to some extent be arbitrary as to size and 
weight, but whatever these may be they regulate 
those of the higher poises. Probably the makers 
work to some well-defined pattern, and the diffi- 
culties of making exact adjustments of sizes and 
weights must be so great that these instruments can 
never be relied on without being tested in standard 
solutions. Query, are they ever tested ? 
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L’ Année Maritime, Revue des événements qui se sont accom- 
lis dans les Marines francaise et étrangéres, Par HENRI 
JURASSIER. Ve et VI¢ années 1880-81. Paris: Chal- 

lamel ainé, 1883. 

Ir is to be regretted that this record of the naval 
work of the world should not appear until much of 
the interest attaching to the events which it chro- 
nicles has evaporated, and that consequently it 
runs the risk of being regarded as a work of refer- 
ence rather than a book for immediate reading. 
The interest taken in this country in all maritime 
matters, whether warlike or commercial, is so great 
and follows the march of events so rapidly, that 
the mere historian finds himself anticipated by the 
journalist, and it is only when the productions of 
the latter have dropped out of sight and memory 
that the former receives any great appreciation from 
the public. 

The work now under notice opens at the begin- 
ning of the year 1880, and commences with an 
account of the expedition to Tunis, as far as relates 
to the part played by the fleet, giving detailed de- 
scriptions of all the engagements, with plans of the 
battle-ground, and the official despatches of the com- 
manding officers, Of course there islittle to be learnt 
from operations against antique armaments and ill- 
constructed fortifications, but whatever lessons are 
to be derived may be found in these pages. The war 
between Chili and Peru is related from the point at 
which it was dropped in the preceding volume until 
the end, all the maritime incidents, which consisted 
chiefly in duels between the ships and the forts, 
being very fully described. This concludes the war- 
like operations of the years 1880 and 1881, unless the 
international demonstration at Dulcigno can be 
included in that category. Perhaps the greatest 
interest is that found in the evidence that the book 
displays of the eagerness of a certain section of the 
French nation for maritime and colonial extension. 
The boast of Napoleon that he would make the 
Mediterranean a French lake found a ready re- 
sponse among the people he governed, and yet the 
possibility of its attaimment has grown measurably 
more distant during the last year or two. Italy is 
making enormous sacrifices to become a first-class 
naval power, Austria has obtained an extension on 
the borders of the Adriatic, we have occupied 














Cyprus and Egypt, and all that France has to show 
as a set-off against these advances is her protec- 
torate over Tunis. 

That all this is keenly felt by the military and 
naval classes is evident from the tone of our 
author’s preface, which is devoted to a sharp 
criticism of ourselves and Prince Bismarck. As to 
the latter, he is credited with having been the cause 
of all the different phases which the Eastern 
question has assumed of late, his sole object being 
to isolate France and establish German influence in 
the Mediterranean. England is accused of selfish- 
ness, and of installing herself without scruple in 
her neighbour’s property, and is significantly re- 
minded that Gibraltar, Malta, Jersey, Guernsey. 
Heligoland, and Cyprus carry with them a dowry 
of ill-will that will be manifested in the opposition 
of a united Europe, if she seeks to add to the cata- 
logue of her offences by establishing herself as the 
paramount power on the Suez Canal. 

While looking keenly after her home interests, 
France is carefully nurturing her colonies. In 1880 
the Society Islands were formally annexed, and in 
1881 the sum of 2,487,851 francs was voted for the 
increase of the naval force at Tonkin, to be ex- 
pended on vessels for the repression of brigandage 
and the general maintenance of order. The esta- 
blishment of the British North Borneo Company is 
complained of as an attempt on our part to reap 
the advantages that may accrue from the opening 
up of the traffic of the Red River by the French. 
A chapter is devoted to the various decrees relating 
to the giving of subsidies to the merchant marine 
if built in France, but no information is afforded 
as to whether any practical good has yet re- 
sulted from it. Probably sufficient time has not 
elapsed, as shipbuilding is not an art that can start 
into existence in a couple of years. The article 
upon the reorganisation of the personnel of the 
French navy will be reatl with interest by members 
of our marine forces, while the tables showing the 
sizes and armaments of the ships of all nations 
contain much that is worthy of attention, as do 
likewise the lists of launches and speed trials. 
The chapter relating to German affairs tells prin- 
cipally of the fortifications of the ports, and of the 
great activity that is being manifested in the im- 
provement of the internal waterways of the empire. 
The question of citadel ships, as opposed to fully 
armoured ones, is discussed, and all the recent im- 
provements in artillery and equipment are described, 
the whole constituting an accurate and complete 
record of the naval affairs of 1880 and 1881. 





= = 





TRAMWAY Omnipuses.—Messrs. Atkinson and Philip- 
son, of Newcastle, have just constructed five omnibuses 
for the London Tramways Omnibus Company, Limited. 
They are intended to run from the Elephant and Castle 
to South-place, Finsbury, and will thus form the connect- 
ing link between the northern and southern tramway 
systems of the metropolis. They carry thirty passengers, 
and by an ingenious contrivance the outside seats can be 
turned so that passengers may always turn their backs to 
the wind. 





CanapDIAn Rattwars.—A bout 2000 men and 1000 horses 
are now employed on the Ontario and Quebec Railroad, 
between Toronto and Montreal. One third of the road, 
which will be about 300 miles long, is now graded. 
Tenders for rails will soon be invited, and it is expected 
that by this time next year through trains will be running 
over the line. A company is being organised in Toronto 
to build a railway along the edge of the Niagara, from 
Horseshoe Falls to Queenston, and also a railway from 
the edge of the river, through a tunnel, to the top of a 
high cliff in the rear of the museum, and to own a park 
at Niagara Falls and Queenston. 





PHILADELPHIA CABLE RAILROAD.—Work on the machi- 
nery to be used in furnishing the motive power required to 
operate the first cable street railway in Philadelphia, is 
progressing, and it is expected that all the necessary pre- 
parations will be completed in a few days. Two large 
Porter-Allen engines, capable of developing 100 horse- 

ower each, and which will furnish power for the line, 

ave been erected in such a manner that one can be 
worked independently of the other. Only one will be 
used at a time, and the other will be reserved in case of 
an emergency. The shaft supporting the two heavy 
flywheels extends from the engine-room into an adjoining 
apartment, where the apparatus controlling the cables is 
sheet. The latter consists of four heavy wheels, nearl 
13 ft. in diameter, hung on two large iron shafts, whic 
are moved by gearing connecting with the shaft of the 
engine. A pair of wheels is hung on each shaft directly 
in line with the other. The outer rims of the wheels are 
grooved for the reception of the cable. After being coiled 
round tue rear wheel several times, it is passed over the 
fore one the same number of times, and thence led from 
the wheel over several small pulleys until it reaches the 
street, where it is passed through the tunnel of pipes. 
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GASHOLDER AT RHEIMS. 
CONSTRUCTED BY MESSRS. DEBIAUNE AND CO.,, ENGINEERS. 
(For Description, see opposite Page). 
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WE annex illustrations of a meter designed by Mr. 
A. Schmid, of Ziirich, and which is now, we believe, 
considerably used on the Continent, not only for 
measuring water, but the syrup in sugar factories, in 
breweries, &c. It consists of a cast-iron body con- 
taining two gun-metal lined cylinders, and connected by 
an intermediate chamber. Round the body are formed 
two channels, one for the entrance and the other for 
the discharge of the water, 


vided with openings in such a way that each piston 
serves as a slide valve to the other, the flow being 
maintained through the ports in 
chamber. The arrangement of openings in the piston 
is shown in Figs. 5, 6, 7, and the intermediate passages 
in Figs. 1, 2, and 3. To the upper side of each piston 
is attached a crosshead working on a disc placed at 
each end of a horizontal shaft. ‘To one of the dises is 
added a short connecting rod that drives the spindle 
of a counter. The apparatus is stated to be very 


efficient, and as it has only five moving parts, its con- | 


struction and mode of working are simple. It is being 
introduced into this country by Mr. H. Studer, Grand 
Hotel, London. 





GASHOLDER AT RHEIMS. 

WE illustrate by a two-page plate in the present 
issue, and by further illustrations on the opposite page, 
a large gasholder recently erected by the Rheims 
Gas Company, and which presents some features of 


interest. The following are its principal dimensions : 
ft. in. 
Diameter of tank 152 10.74 
Height a. ; 22 «(7.65 
Diameter of lower bell 1497.33 
Height <9 ‘9 21 = 7.84 
Diameter of upper ,, 1477.07 
Heightof ,, , 21 8.04 


: i ask 

The fixed tank, which is entirely above the ground 
(see Figs. 1 and 2 and 19 to 22), is composed of iron plates 
arranged in eight tiers of different thicknesses ; each 
ring is made up of sixty plates of the same dimensions. 


The bottom is also of sheet iron with an outer ring | 
with a coating of fine sand 2in. thick. The outside 


3 ft. 11 in. wide, formed of sixty plates of similar dimen- 
sions rivetted together, and of a flooring chiefly of rect- 
angular plates, the external ones being cut to suit the 
curve of the ring. Around the bottom of the tank 


&e., to be measured, | 
Within the cylinder are placed two long pistons, pro- | 


the connecting | 


after the necessary work of rivetting up had been 
completed at some height above the ground. An 
equal number of screwed bolts was employed to lower 
| the tank after the first tier of vertical plates had been 
rivetted up, and made quite tight. 
bottom of the tank are connected by an angle iron 
running round, 5.9 in. by 5.9 in. by .83in., and fastened 
with a double row of rivets. Twenty groups of plate 
brackets in pairs are rivetted up to the outer side 


at the same time to carry the gangway (Figs. 1, 2, and 
19 to 21). Between these, are rivetted forty gussets 
equally spaced, which complete the support of the gang- 
way provided with a handrail, the floor being covered 
with curved chequer plates. The plates also rest on an 
angle iron rivetted around the vertical part of the tank. 
| Forty cast-iron blocks disposed at equal distances 
| around the bottom of the tank, carry both inner and 
| outer bells when the gasholder is down, and also pre- 
| vent these latter from touching the bottom plates. In 
the plan, Fig. 2, is shown the general arrangemen 
timber staging used to support the top of the bell. 
following list gives the different thicknesses required 
for the plates for the tank. It should be mentioned 
that the top ring is narrower than the others, and is 
not connected with any of the various attachments to 
the side of the tank. This was done in order to be 
able to remove any of the plates easily in the event of 
their rusting at the water level ; to prevent deteriora- 
tion, this top tier was galvanised. 
Thickness of 


Number of 


Tiers. Plate. 
in. 
| 1 83 
| 2 .728 
| 3 63 
4 81 
| 5 43 
6 6300 
7 217 
8 12 


As constructed, however, some of the plates used 
are thinner than .47 in. 
The bottom of the tank rests on a bed of béton covered 


ring is made up of plates .47 in. thick, the remaining 
plates forming the bottom being .31, which is con- 
sidered sufficient to enable them to resist the effects of 


are rivetted a number of brackets with nuts used | oxidation from outside moisture, and also from the 


for lowering the structure to its ultimate position, | slightlyammoniacal water in the tank. A6in. emptying 





The sides and the | 


| ment of the horizontal connecting girders. 
1d 


of the tank, beneath the guiding columns ; they serve | 





| between them. 
t of | bearings on the outside of the bracket ; Fig. 12 shows 
The | the bottom roller, attached near the foot of the lower 
| section of the bell; Fig. 15 is a detail of the roller and 
| fastenings at the bottom of the upper partof thebell, and 
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valve is provided to remove the water when desired. 

The bell of the holder is made in two parts, connected 

by a water seal. The diameter of the outer section is 

149 ft. 7.33 in., and the height measured to the upper 

joint is 21 ft. 7.84in. The upper portion is 147 ft. 

7.07 in. in diameter, and the height to the springing of 

the crown is 21 ft. 8.04in. The lower section is formed 
of six tiers of plates, slightly coned, so as to fit within 
each other, the large diameter of each ring being at 
the top. To the bottom of the lower part a flat plate 
7.87 in. wide and .39 in. thick is secured by two angle 
irons 3.15in. by 3.15in. by .31 in. To the top is fixed 
the lip of the hydraulic seal, made up of a channel 
iron 7.87 in. by 2.76in. by .47in., the flanges of the 
channel being turned downwards. To the inner flange 
of this channel iron is rivetted a plate 17.72in. deep 
running round the circle of the bell. A stiffening plate 
2.36in. deep and .79 in. thick is rivetted to the bottom 
edge of the plate. The construction is clearly shown 
in Fig. 3, and in detail by Fig. 15. In this latter 
figure, as well as in Fig. 19, are shown the exterior 
stiffening angle irons, which are spaced equally around 
the bell, rivetted vertically to the plates, and turned 
over at the top and secured to the horizontal part of 
the channel iron forming the top of the hydraulic seal. 
There are forty of these angle irons, and in addition 
there are forty pairs of vertical angle irons disposed 
equally around the inside of the bell (Fig. 15). The 
sides of these angle irons serve as guides for the rollers 
on the lower lip of the seal belonging to the upper section 
of the bell. This latter is also made up of six tiers of 
plates, and on the inside, at equal distances apart, five 
angles run around, to stiffen and maintain the circular 
form. The hydraulic seal is completed on this part 
of the bell by means of a channel iron, and a vertical 
plate 19.69 in. deep, stiffened by an iron strip 2.26 in. 
wide, running around the top edge. Fig. 15 shows 
the construction in detail, including one of the forty 
angle irons placed around, and rivetted up to the 
horizontal part of the channel iron. The space between 
the vertical plates of the upper and lower parts of the 
hydraulic seal is2in. The top of the bell is a seg- 
ment of a sphere, having a radius of 360 ft., the rise 
in the centre being about one-twentieth of the diameter 
of the bell. As shown in Fig. 2, the top consists of a 
central disc, and of twenty-three concentric rings of 
equal sized plates. Connexion with the side of the 
bell is made by an angle iron 5.11 in. by 5.11 in. by 
.71 in., as shown in Figs. 3 and 7. 

The bell is controlled as it rises and falls by twenty 
guides 7.87 in. by 3.94 in. fixed to the inside of the tank, 
and by guides on twenty columns spaced equally around 
the holder, and braced together horizontally as shown 
in Figs. 1, 2, and 19. The columns are 25 in. in dia- 
meter, and are formed of iron plates varying from 
-7l in. in thickness at the bottom to .63 in. at the 
top ; there are ten tiers of these plates bent into a 
circle, each tier being slightly coned to receive the one 
above it. The top of each column is surmounted with 
an ornamental cap. Fig. 3 shows the points of attach- 
Figs. 4 and 
are details showing the guides fastened to these 
columns; they are formed of two side plates secured to 
the column by angle iron 2.56 in. by 2.56 in. by .39in., 
and having between them a channel iron 7.43 in. by 
2.36in. Figs. 7, 8, and 9 illustrate the arrangement 
of guide rollers placed at the top of the holder. There 
are twenty pairs of these, each pair mounted on a 
bracket attached to the crown of the bell; on this 
bracket are bolted the bearings in which run the roller 
spindle, the roller being 15.12 in. in diameter, and 
placed so far apart as to allow the guide to pass freely 
Fig. 10 is an enlarged view of the 





running between the vertical angle iron guides already 
described as being fixed ta the inside of the lower 
section of the bell. Figs. 13 and 14 are enlarged details of 
the rollers attached in pairs to the outside of the lower 
section and at the top, andrunning on each side of the 
guide fixed to the columns. The pipes for admitting and 
withdrawing the gas from the holder, are fixed. They 
are each 23.6 in. in diameter, and consist of a vertical 
portion attached to the bottom of the outer tank, and 
rising above the water level. Below the tank they are 
bent, are continued almost horizontally in a covered 
culvert, and terminate in a syphon, which can be 
cleared from time to time from condensed ammoniacal 
liquor, &c. Either or both of these mains can be shut 
off by valves when desired. Fig. 1 shows the arrange- 
ment. 

In front of the holder, and on one of the horizontal 
girders (see Fig. 19), an indicator is fixed, showing the 
amount of gas contained ; the needle of this indicator 
is actuated by the movement of the bell, the gradua- 
tions on the dial being proportional to the rise or fall of 
the holder. The method of heating the water in the 
hydraulic seal is illustrated in Figs. 21 and 22. On 
the ground against the side of the tank are placed four 
small vertical boilers, enclosed in suitable sheds, see 
Figs. 1 and 2, and from these boilers, steam is led by 
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flexible pipes into the hydraulic seal at eight different 
points, The water in the tank is kept warm by a 
system of pipes forming a circuit within the tank, and 
connected to the boilers. It has been found that this 
mode of heating is quite satisfactory. The capacity of 
the gasholder is a little over 700,000 cubic feet, and 
the total cost was 20,S00/., or about sevenpence per 
cubic foot. 


ELECTRIC LIGHTING NOTES. 

Tue steamship Takapuna belonging to the Union 
Company of New Zealand, is to be fitted throughout 
with incandescence lighting on the Edison system. 
This makes the fifth vessel belonging to the company 
electrically lighted ; of the four previously fitted two 
are on the same and two on the Swan system. 

We understand that the new premises recently fitted 
up for the offices of the Irish Times in Westmoreland- 
street, Dublin, are to be lighted throughout on the 
incandescence system of electric lighting. The instal- 
lation is to be erected by Messrs. Siemens, and will 
consist of 150 Swan lamps of 20 candle-power each 
worked by an alternate current machine and an 
exciter. The lamps will be arranged in four circuits, 
so that one or more circuits may be cut off at pleasure, 
and each lamp will be provided with a switch for 
putting on or off the current as occasion may require. 
Fusible plugs are also to be inserted where necessary. 
The motive power will be supplied by a 12 horse- 
power (nominal) Crossley gas engine, suitable counter- 
shafting, as also a flywheel on the exciter being pro- 
vided for the purpose of overcoming the unsteadiness 
incidental to gas engines. The installation has been 
ordered through, and will be carried out under the 
superintendence of Mr. J. Angelo Fahie, Memb. Soc. 
T. E. and of Elecs., of Dublin. 

The numerous confident assertions that the Jabloch- 
koff candle, though invaluable as a pioneer, can have 
no chance of survival in the struggle of the systems, 
appear to be fully contradicted by its intended extensive 
adoption for metropolitan street lighting. Some days 
since it was announced that a large part of the parish 
of Marylebone is to be lighted by the Jablochkoff 
Electric Light and Power Company. The district 
decided on, is included in the parallelogram bounded 
by the following streets; Church-street, Edgeware- 
road to the Marble Arch, Orchard-street, and Baker- 
street, and Park-road, Regent’s Park. It is estimated 
that 200 lights will be required for this area. More 
recently the several parishes forming the Strand Union, 
namely, St. Ann’s Soho, St. Clements’ Danes, St. Paul’s 
Covent Garden, the Precincts of the Savoy, the Liberty 
of the Rolls, and St. Mary-le-Strand have entered into 
negotiations with the Jablochkoff Company, who have 
undertaken to supply the parishes with light at a mode- 
rate price, and free of all conditions except a seven years’ 
contract; becoming, in fact, the servants instead of the 
controllers of the district. The company, however, re- 
serves the right of supplying light either arc or incan- 
descence (the Maxim or other systems) to private con- 
sumers, and with this object sufficiently large main con- 
ductors will be laid in the streets. It will no doub be 
felt a hardship by other associations that a company 
of which little has hitherto been heard, should ,have 
ousted them from districts they considered their own, 
and over which they have spent comparatively large 
sums in preliminary work. But we think that the 
public are to be congratulated on the prospect of hav- 
ing an important part of London lighted by a now old 
and well-tried system, and under the full control of 
the authorities. Altogether the expenditure contem- 
plated by the Jablochkoff Company exceeds half a 
inillion sterling, including the proposed lighting over a 
large area of the City, the details of which have not 
been yet settled. 


At the second general ordinary meeting of the Electric 
Lighting, Contract, and Maintenance Company held on 
Wednesday last, it was resolved to wind up the under- 
taking and return the capital—-less some small amount 


for expenses incurred—to the shareholders. The com- 
pany looks forward to resuscitation at some future 
day, but the directors were convinced the time for 
them had not yet arrived. We trust that the share- 
holders of such other companies as may be compelled 
sooner or later to execute the happy despatch, may find 
themselves in the position of those forming this com- 
pany. 

The Hammond Electric Light and Power Supply 
Company, the eldest of the Brush offspring, appears to 
be in the most flourishing condition of any of the family. 
At the general meeting, held last Tuesday, the ac- 
counts presented by the directors showed the sum 
of 13,085/. 19s. Sd. as profit for the year 1882, and this 
sum it was proposed to apportion as follows : 3997/. in 
payment of a 5 per cent. dividend ; 5000/. to be written 
off the goodwill and concessions account ; 3000/. to be 
placed to the reserve fund; and 1088/. to be carried 
forward. The liabilities of the company consist of 
paid-up share capital 80,050/., creditors 8526/., and a 





sum of 15,487/. to the credit of the Brush Company- 
The assets are goodwill, concessions, and patents, 
44,9871. ; debtors, 7609/. ; plant, machinery, stock, 
and furniture, 29,065/. ; rejected new stock on hand to 
be returned to the Brush Company, 9351. ; electrical 
college and lamp factory, 1680/. ; cash, 22,868/ ; shares 
in Ferranti and Co., 595/. ; shares in sub-companies, 
52,162/. ; and preliminary expenses, 1000/. The profit 
and loss account does not give much clue to the extent 
of the company’s operations, because it deals only with 
the profits on contracts and on material sold, and does 
not specify the gross value of the plant disposed of. 
However, the profit side of the account adds up to 
22,665/., of which. 14,069/. is ‘‘balance from sales 
to concessions account ;” 2165/. from college fees ; 
5480/. from 
tracts and on materials sold, and the remainder 939/, 
from discount, interest, and transfer fees. On the 


other side trade expenses amount to 4205/., direc- | 


tors’ fees to 1000/., college and laboratory expenses 


to 1294/., depreciation to 2166/., and other expenses | 


to S$94/., the balance of net profit being 13,085/. 
It will be noticed that this is less than the balance 
of sales from concession account, and that con- 
sequently no profit has been gained by the sale of 
machinery or light. It is, however, hardly to be ex- 
pected that an intermediate company should make a 
profit the first year of its existence, especially when 
it isremembered how many unfavourable circumstances 
have been arrayed against it. The shareholders will 
not quarrel with the dividend on account of the source 
from which it is derived, although we should imagine 
that some of them are anxious to know upon what 
basis the value of the shares in the sub-companies has 
been computed, seeing that these figure as their largest 
asset. Both the accounts and the report show how 
greatly the relations between the Hammond and the 
Brush Companies have become strained, The directors, 
acting under the advice of counsel, have determined 
to return to the purchasers of the concessions for York- 
shire, Staffordshire, Warwickshire, and Worcestershire, 
a considerable portion of the consideration money on 
account of the Lane-Fox difficulty, and are sueing 
the Brush Company to make good the loss. In 
addition to this (failing an amicable 
they will bring a further action against the parent 
company for breach of contract in the supply of 
machines, and for absolute failure to supply a Brush 
dynamo machine suitable for incandescence lighting. 


If others of the subsidiary companies should follow | 


this example the Brush directors will cease to regard 
their offspring with the pride and satisfaction which 
they evinced some twelve months ago. The Hammond 
Company has acquired the sole agency for the Ferranti 
machine without any payment, and has further bought, 
on reasonable terms, the Wright and Mackie manu- 
facturing patents, by which the production of incan- 
descence lamps is much cheapened : 


THE LATE MR. ROBERT HARVEY. 


WE have to record the death. on the 22nd ultimo? | 
of Mr. Robert Harvey, of Glasgow, who was well | 


known for the past half century or so to the engi- 


neers of Glasgow and many other places, not only | 
two | 
of the most famous engineering establishments of | 


on account of his prominent connexion with 
that great seat of mechanical industry, but also 
from the fact that during a long period of years 
he assisted in the professional training of quite an 
army of young men destined to take excellent positions 
in some branch of the engineering profession. 


millwright work, &c. Bornin the month of December, 
1812, in the village of Whithorn, Wigtownshire, 
the deceased very early showed a _ predisposition 
towards mechanics ; but strange to say, although 
Mr. Harvey was destined to become prominently 
identitied with mechanical engineering, his appren- 
ticehip, extending over a_ period of six years, 
was devoted to the trade of wood turning. In 
that trade, however, he became such a_ highly 
skilled workman, and was so trustworthy, that 
he was at once made foreman of the shop after com- 
pleting his apprenticeship, and he remained in that 
position for about two years. He then went into the 
service of the late Mr. Clark, an eminent thread manu- 
facturer in Glasgow, who was endeavouring to devise 
a machine for turning bobbins. In the course of a few 
months, with Mr. Harvey’s assistance, Mr. Clark 
was enabled to bring his machine into perfect working 
order. Mr. Harvey next devoted a few months 
to the business of wood turning on his own account, 
his plant being one lathe, the whole of which 
he, made himself in his spare hours; but trade 
was at that time so bad that he was not en- 
couraged to remain a master wood turner. He had 
artistic tastes, which he had cultivated a good deal 
when he had time to spare ; and he shortly started on 
the career of portrait painter. In this department of 
professional labour the supply was also in excess of the 


profit on completed installation con- | 


arrangement) | 


Mr. | 
Harvey did not rank as a-great engineer, but during | 
the last thirty or forty years he played no mean part | 
in maintaining and extending the reputation which | 
Glasgow had long held in constructive engineering, | 


demand, and he now turned his attention again 
to mechanical pursuits. At that time engineering 
was making its mark in Glasgow, and one of the 
principal shops (and whose history is now almost 
classical) in that city was that of D. Cook and Co., 
Tradeston. In that establishment Mr. Harvey found 
an opening for his abilities as a turner. As hand 
turning was the rule in those days, and as_ he 
was a man much beyond the average in physical 
strength, he got employment as an iron turner, and 
in the course of a few months he took rank as 
the principal turner in the works, having charge of 
the biggest lathe, his rate of pay being 23s. per week, 
while the average wages of iron turners were only l6s. 
per week of sixty hours, After spending about four 
years in the turning shop, Mr. Harvey found an oppor- 
| tunity of bringing his artistic predisposition to account. 
Messrs. Cook’s draughtsman left to go abroad, and for 
some months the post was vacant, owing to the fact 
| that few draughtsmen were trained in those days, 
Mr. Harvey applied for the vacant situation and 
secured it, but at a rate of pay lower than that which 
he had been getting as iron turner. In that posi- 
tion he got well posted up in general engineering 
and rhillwright work, and more especially in the 
designing and construction of sugar-making machinery, 
which was quite a speciality of the firm. 

About forty years ago, and when still in the employ- 
ment of Messrs. Cook and Co. as their draughtsman, 
Mr. Harvey started private mechanical drawing classes, 
and at about the same time he became attached to one 
of the suburban mechanics’ institutions as the regular 
teacher of that subject. In the year 1845 he was 
appointed chief draughtsman in the Hydepark Engine 
Works of Messrs. Neilson and Mitchell, and while in 
that situation he was engaged in a great variety of work 
—winding and pumping engines for collieries, blowing 
and rolling mill engines for iron works, locomotive 
engines, sugar-making machinery, gas works plant, 
&e. At that time the principal of the Hydepark 
Works was Mr. W. M. Neilson, son of the inventor of 
the hot blast, and ‘still to the fore,” as they say in 
Scotland. Two other well-known engineers were also 
connected with the same establishment at the time re- 
ferred to. They were the late Mr. William Tait 
| (afterwards of Mirrlees and Tait, sugar-mill engineers), 
whowasthe general manager, and thelate Mr. Benjamin 
Conner, who was the foreman in the finishing depart- 
ment, and eventually became locomotive superinten- 
dent to the Caledonian Railway Company. Mr. 
Harvey subsequently became manager of the Hyde- 
|park Works under Mr. Neilson; and fully thirty 
| years ago he returned to the Tradeston Works to be- 

come manager to Messrs. Cook and Co., with whom he 
remained till the dissolution of the firm, during the 
j last twelve years of the existence of which he was 
} Managing partner. 

Mr. Harvey’s name is well known throughout many 
countries in both hemispheres in connexion with the 
| introduction of machine rivetting for boiler-making, 
bridgework, &c. The Machine of which he was the 
inventor was patented under the name of the firm, and 
is familiar to every mechanical engineer as Cook’s 
steam rivetting machine. Mr. Harvey read a full 
description of that machine at the meeting of the Insti- 
tution of Mechanical Engineers, which was held in 
Glasgow in the month of September, 1856, under the 
presidency of Sir (then Mr.) Joseph Whitworth ; 
|and in the discussion of the subject of the paper, 
| the late Sir (then Mr.) William Fairbairn took a pro- 
minent part. That machine at once made a great 
advance on hand rivetting, in respect both of the 
quality of the work done and the quantity turned out in 
a giventime. Within the lastten or a dozen years or so, 
the original steam rivetter has given place tothe hydraulic 
machine with which the name of Harvey is also con- 
nected. Before the time just referred to, Mr. Harvey 
| had also patented a steam hammer, a goodly number 
of examples of which were manufactured by his firm. 
It was a tool that did good work in its day. 

When Messrs. Cook and Co.’s firm was dissolved in 
| the year 1870, Mr. Harvey took over the business and 
| built new works at Parkgrove, Paisley-road, in one of 
| the south-western suburbs of the city, where he con- 
| tinued the business in conjunction with his 4wo sons, 
| who survive him. Messrs. Cook and Co. were prin- 
| cipally known as makers of sugar-mill machinery, and 

that branch of business has been continued with 
}no small amount of credit to themselves by Messrs. 
Harvey and Co., who, however, have not confined 
themselves to that one line of engineering, as they are 
| now well known as makers of all kinds of machine 
| tools for shipbuilders and boiler-makers, and of steam 
hammers, up to the heaviest type now required for 
forges and steel works. Many of their hydraulic 
|rivetters, up to 7 ft. gap, are in use in the marine 
| engine works on the Clyde, Tyne, and elsewhere. 

| ‘lhe deceased gentleman took a very great degree of 
| interest in the education of young mechanics in the 
| city, and that was continued almost to the close of his 
| long and busy life. During a large portion of his 








middle life he devoted himself very closely to the in- 
| struction of young engineers, for during the long period 
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of fifteen years he was the teacher of mechanical draw- 
ing in the Glasgow Mechanics’ Institution ; and he also 
taught in the Government School of Design and in the 
Gorbals Popular Institution ; while he was also well 
known as a lecturer in the provincial towns of the 
West of Scotland. His memory will long be cherished 
by a large circle of friends for his business integrity, 
as also for his genial social character. He had attained 
his seventy-first year at his death. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 21st. 

Tue condition of the American trade can be best 
comprehended by observing the reduction in the 
number of blast furnaces in blast between January Ist 
and April Ist. January Ist, 430 furnaces were in 
operation, and April Ist, 375—reduction 55, of which 
25 were charcoal furnaces, 13 anthracite, and 17 bitu- 
minous, On April Ist last year 457 furnaces were in 
operation, or 82 more than at present. There are at 
this time 334 furnaces out of blast. The producing 
capacity of the 375 furnaces in blast, is 96,449 tons per 
week, which gives a nominal capacity of 5,015,348 tons 
per annum. The capacity of those out of blast is 65,089 
tons per week, or a nominal annual capacity of 
3,384,628 tons, representing a total nominal capacity 
of all furnaces of 8,399,976 tons per annum. This 
gives a practical producing capacity of 6,000,000 tons 
per annum. The actual consumption of pig iron 
for 1881 was 4,982,565 gross tons. The increase 
for last year was only moderate, and the produc- 
tion this year will be determined by circumstances 
and influences yet to be developed. The producing 
capacity of the bituminous coke furnaces in blast 
amount to 48,000 tons weekly, and anthracite furnaces 
37,000 tons weekly, and all charcoal furnaces 11,000 
tons weekly. The capacities of the furnaces out of 
blast are respectively 36,000, 15,000, and 13,000 tons 
in round numbers. With this extraordinary capacity 
it is not difficult to foresee the force of the downward 
tendency in prices which must develop. Steel rails 
have sold this week to the extent of 30,000 tons at 
38 dols. ; mill iron is weak at 20 dols. A Pittsburgh 
pig iron firm failed for 2,000,000 dols. in trying to bull 
the pig iron market. They have 60,000 tons of iron 
on hand worth 20 dols., which cost them 25 dols. to 
30 dols. ; bar iron is weak at 2.00 to 2}; old English 
rails are dull and very scarce ; 21 dols. and 21.50 dols. 
is offered for Bessemer; Scotch is without special 
activity ; cargo scrap is offered at 25 dols. 


PuiLapEvputa, April 28th, 

The most important event this week in the American 
iron trade was the reduction of No. 1 foundry to 
22 dols. per ton and of No. 2 to 20 dols. This reduc- 
tion has already been followed by a further shading of 
25 to 50 cents per ton. Mill irons have been indirectly 
affected, and prices have been reduced about 50 cents ; 
English and Scotch are without any activity. Bessemer 
iron is not selling and is offered at 22 dols. to 22.50 dols., 
with buyers ready to accept summer deliveries at 
21 dols. The unexpected drop in prices in American 
markets has not led to any improvement in demand. 
Consumers in all markets are waiting for a further 
weakness and are purchasing in small lots. English 
tees are quoted at 23.50 dols. Double heads are offered 
at 27.50 dols. and small lots of American rails are 
moving at 24 dols. The Bessemer mills are taking 
orders in a small way at 39 dols., and makers have 
offers under consideration at 38 dols. and 38.50 dols. 
Indications for this week point to an improvement in 
steel rail demand owing in part to the fact that foreign 
rails cannot interfere with the local market from which 
the demand comes. Nails have declined to 3.20 dols. 
per ton in carload lots. Bar iron is weak at 1.75 to 2.00 
for common and 2.00 to 2.25 for refined. Contracts for 
iron and steel in the new Niagara bridge were placed this 
week. Inquiries for several thousand tons of structural 
iron for bridgework throughout the country are on 
the market. Angles are selling at 2.40 ; channels and 
beams, 3.50; ordinary plate, 2.30; tees, 3.20. The 
zeneral tendency of prices is downward. Several blast 
sth will blow out next week in Eastern Pennsyl- 
vania, and a similar tendency is developed in the west. 
The labour question is unsettled at Pittsburgh, and 
another meeting is fixed for Wednesday. A strike is 
probable, and this will be acceptable to manufacturers, 
who desire a restriction. Steel for agricultural tool 
and machinery purposes is in improving demand, 
though prices are very low. Heavy hardware is under 
good inquiry, and all kinds of wire for agricultural 
purposes is moving in large lots to meet the increasing 
agricultural requirements. The trunk lines are carry- 
ing a large amount of traffic; dividends are main- 
tained at the average limit, and trunk line competition 
is being placed under better control by combination 
and by improving pool management. The anthracite 
coal trade is active and prices are fairly maintained by 
a restriction policy, which restricts output about 12 per 
cent. Sales of 400,000 tons of bituminous coal were 


delivered this week to the railroads, 
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BESSEMER STEEL CASTINGS. 
On Bessemer Stecl in its Cast and Unwrought State.” 
By Mr. W. D. AEN, Sheffield. 

THE rapidly extending use of steel in its simply cast 
condition, the growing certainty of its being in the near 
future used very extensively in this unwrought state, and 
the probability of its superseding cast iron for thousands 
of — purposes, lead the writer to believe, that 
any facts bearing upon the question of steel casting, 
cannot fail to be of general interest. 

The Institute is already in possession of many facts, 
which have been brought before it at various times, 
relative to the progress made in casting Siemens-Martin, 
crucible, and other steels, and of the great success in this 
direction that has attended the operations of Terre- 
Noire, and also of many valuable and scientific re- 
searches touching the properties, nature, and general 
characteristics of steel in its cast state, contributed by 
M. Pourcel and others. 

The writer, however, is not aware that any infor- 
mation has been before the Institute relative to the pro- 
gress which has been made in casting steel made by the 
Bessemer process. 

Accounts have frequently been brought under your 
notice of the extraordinary producing ‘powers of the 
Bessemer converter—how many blows could be got out 
in twenty-four hours, or how many thousands of tons 
could be turned out in a week. These achievements 
have generally received the attentive and approving ear 
of the meetings, and the writer feels assured this same 
courtesy will be accorded to him, although, when speak- 
ing of the Bessemer process, he makes quality and not 
quantity the chief consideration, and endeavours to show, 
when proper care and consideration are bestowed upon it, 
what an exceedingly valuable material this steel becomes 
in its simple cast condition, and how admirably adapted 
it is for the production of castings of various kinds. 

The importance of this question can scarcely be over- 
estimated. When we bear in mind the immense quantity 


of steel made by this process, and the large number of | 
works throughout the country having it at their com- | 


mand, it will at once appear how desirable it is that such 
an immense source of supply should be made available to 
meet the large and ever-increasing demand for steel in its 
unwrought and simply cast condition. 

The writer feels strongly that Bessemer steel has not 
yet taken the important position it should hold as a 
certain and reliable material for castings, and the only 


object he has in committing himself to this paper is that | 


of bringing before the Institute his experience in the 
production of steel castings, and of making it more 
generally known what is being done in this material, in 
the hope that he may be able to impart some stimulus 
tending to promote the desired end. 

One grand application of Bessemer steel has of course 
been for rails. 


use, that there does sometimes appear to be a danger of 


this splendid material being neglected for other purposes, | 


and its use for rails becoming its ultimate destiny. 
In the good old days of iron, anything was thou 


enough for a rail; and there is little doubt that the | light castings. 








to obtain these alloys with any degree of certainty and 
regularity. It was found, however, that a very silicious 
pig, made at the Tow-law Works in Durham, was obtain- 
able, which contained from 4 to 5 per cent. of silicon, and 
this was used for many years ; in fact, until the improved 
alloys were produced as ordinary articles of commerte. 
A small quantity of this silicious ‘Tow-law iron was added 
to the charge of spiegeleisen whenever it became desirable 
for any special work in hand, to quiet the steel and insure 
greater soundness; and if the blow was not too hot, or 
was allowed to lie in the vessel a sufficient time to cool 
down, it was found to answer pretty well. The solidity of 
many articles exhibited by Sir Henry Bessemer at the 
Great Exhibition of 1862 was obtained in this way. 
Judicious and proper care should, however, be exercised 
in administering these alloys; for the fact should not be 


lost sight of, that in their use we are, after all, introducing 


€ So marvellous has been its success in that 
direction, and so persistently has it been turned to that | blowholes, 


impurities into steel—impurities that become very delete- 
rious when in excess, giving a harshness and a hardness 
to the metal, which tend to deprive it of that beautifully 
soft, ductile nature so characteristic of good Bessemer 
steel. 

It therefore becomes important, when we do add these 
quieting agents, to use no more than is absolutely neces- 
sary for the purpose, and to see that we obtain the 
maximum amount of duty from a minimum quantity of 
the compounds. To insure this result, the agitator 
(already described by the writer before this Institute) 
should in all cases be used, as by its agency the small 
quantity of alloyis quickly and uniformly diffused through- 
out the ladle of steel, and its full potency obtained. 
The writer knows of no other means whereby this very 
important object can be thoroughly effected. 

In passing, the writer cannot refrain from expressing 
regret that this agitator has not been brought more gene- 
rally into use ; in fact, he has not heard of a single in- 
stance of its adoption in this country, although it is, of 
course, free to all. He trusts, however that it may have 
been used without his knowledge ; and if so, he can only 
say that he shall be very delighted to hear that such is 
the case. He can assure the members that the advan- 
| tages of its use daily manifest themselves in his works, 
| and he is quite sure that much of his success in obtaining 
sound castings is attributable to its use. 

The use of silicon is not necessary in order to produce 
sound castings. Atthe works of Henry Bessemer and Co., 
the only quieting agent used is ferro-manganese. A ladle 
of Bessemer steel judiciously alloyed with ferro-manganese 
(the ferro-manganese being thoroughly diffused throughout 
the mass by the aid of the agitator) will run dead and lie 
perfectly quiet, sinking in the mouids like ordinary cast- 
iron, and a large dead head will always be necessary to 
feed the casting. In this way are cast cranks, side- 
cranks, cross-heads, cylinders, rollers, spur-wheels, and 
various other similar pieces of machinery, which, when 
finished bright over their whole surface, show neither 
nor blemish of any kind. 

It is well known, however, that the Bessemer system, 
as at present generally arranged, is not adapted for 
making small ingots, i.¢., ingots under 5 to six cwt. each ; 








| 


ht good | and from the same causes, it is not adapted for making 


A mass of five tons of steel rapidly 


notorious application of Bessemer steel to this common | cooling and prone to set in theladle, does not admit of the 


purpose has tended to disparage it in general estimation 


| delays incidental to running it into smail quantities, and 


for better things, and there are those who would still con- | the crucible or the open hearth processes, where the steel 


tend that its proper use is that of rails, and rails only. 
Such, however, is not the belief of those best acquainted 
with the material ; nor is it the belief of the writer, who 
lays claim to having been the first person to work the 
process, both practically and commercially. Although he 
has done this on a considerable scale for twenty-four 
years, he has never yet made a rail, but, on the contrary, 
1as applied Bessemer steel to almost every other purpose 
to which steel could be or ever has been applied—from an 
intermediate crank-shaft to a cork-screw or a table knife 
—and in all these various applications he has always 
found Bessemer steel was in every way well adapted for 
the purpose. 
years past to make castings of it. 


Hence it has fallen to his lot for many | 


| can be retained in the furnace until required for casting, 
have advantages over the Bessemer in this respect. 

The success in making sound castings of Bessemer steel, 
claimed in this paper, is not simply an experimental 
success, but is a regular and daily practice, and, to give 
one instance as an illustration of the regularity with 
which it is done, the writer may mention the fact that, 
| during the last four years, amidst a multiplicity of other 
things, he has made 486 hydraulic cylinders of various 
sizes, as they have happened to be ordered, all of which 
have been tested up to two, three, and four tons per 
square inch, while he has never had the misfortunc to 
have one fail in these tests, or to have one of all this 


| number returned upon his hands, through having failed 





Now, castings in Bessemer steel are not a novelty, for | while in use. 


doubtless other users of the process have made castings. 


But so much has been done in that way at the works of | 
Henry Bessemer and Co., that the writer ventures to speak | 


with some authority upon the subject. 


M. Pourcel, in his valuable paper on solid steel castings, | 


read at Vienna, remarks—‘‘ Blowholes, so to speak, re- 
main a permanent order of the day in the proceedings of 
the Iron and Steel institute.” To this the writer thinks 
he may safely add, there is also a pretty general belief 
that a ladle of Bessemer steel is a seething, boiling mass, 
quite unsuitable for making sound castings. 

Now, when in the face of all this, the writer has to 
affirm that sound castings, free of blowholes, are daily 
made, in the ordinary course of business, from this ma- 
terial, he feels his statement will be received as rather a 
bold one. Such, nevertheless, is the fact, and it consti- 
tutes the chief feature intended to be brought before you 
by this paper, 

In ordinary practice a ladle of Bessemer steel just out 
of the converter is no doubt in too lively a condition for 
making castings, but experience tells us that Bessemer 
steel is as amenable to the quieting and soothing influences 
of ferro-manganese, silicide of manganese, or silicide of 
iron, as steel made by any other process ; and in order to 
bring a ladle of steel into a proper condition for running 
into castings the agency of these alloys has to be resor- 
ted to. 

This fact was known and recognised at the works of 
Henry Bessemer and Co. more than twenty years ago, 
although at that date the making and offering for sale of 
ferro-manganese, silicide of manganese, &c., had not be- 
come a regular business as it now has, and it was difficult 








* Paper read before the Iron and Steel Institute. 








And now as regards quality, admitting the ready and 
perfect practicability of casting Bessemer steel sound and 
free from blow-holes, there will hardly be a diversity of 
opinion as to the value and excellence of the material in 
| that state; it is very strong, pure, and homogeneous in 
| quality, and its soft and ductile nature renders it all that 
| can be desired. It also tools beautifully, and some turnings 
| that have come off castings that have never received a 
| blow from the hammer are upon the table, and they serve 
| to give a better notion of its beauty asasimply cast 
material than all that can be said on this point. The 
temper, or hardness of the steel, may of course be varied 
by the addition of more or less spiegeleisen, but it is 
rarely found necessary to deviate in this respect with the 
ordinary run of castings, for although not hard, the con- 
tinuity of the material renders it exceedingly strong and 
| durable. 
| The analysis of castings of ordinary quality may be 
fairly taken at ; 


Carbon ... -30 to .40 
Manganese 1.25 
Silicon trace 
Sulphur wai 06 
Phosphorus e : 07 


The feeling which has at all times so generally pre- 
vailed, thatit was impossible to obtain this materialsound 
and free from blow-holes—as if such were inherent to the 
process -has always been a blot upon the escutcheon of 
Bessemer steel ; a blot, however, that the writer considers 
has always been painted in too deep a colour, and which 
he now contends should be rubbed out altogether. This 
done, it will be found that there is no better material for 
castings than Bessemer steel. 
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LAFARGUE’S HYDRAULIC STEERING 
GEAR 


WE subjoin an engraving of an arrangement of 
hydraulic steering gear designed by Mr. A. Lafargue, 
of 9, Bridge-street, Westminster. In this arrangement 
the rudder head is coupled, by the arrangement of 
tillers and coupling screw shown, to a short shaft 
which has a quick-threaded screw cut on it, this 
screw fitting a nut formed in a crosshead arranged as 
illustrated. To this crosshead is attached the trunk of 
a piston moving in a hydraulic cylinder placed directly 
over the rudder, as shown in our illustration. Water- 
pressure—preferably of about 700 lb. per square inch— 
is kept always constantly on the annular area of the 
underside of this piston, while by means of a suitable 
valve this water under pressure can be admitted to or 
released from the upper end of the cylinder. As the 
area of the upper side of the piston is about double 
that of the annular area below, the admission of water 
under pressure to the upper end of the cylinder 
forces the piston down, and by means of the 
nut in the crosshead acting on the screw formed 


on the rudder-head turns the rudder in one direc- 
tion. On the other hand, when the water is re- 
leased from the upper side of the piston, the con- 
stant pressure acting on the underside raises the piston 
and produces the reverse motion of the rudder. Owing 
to there being always water above and below the piston 
and the constant pressure being maintained on the 
under side of the latter, so that it is kept pressed 
against the water above during the exhaust stroke, 
there is no jerk on reversing the direction of motion. 
Relief valves are applied to allow a certain freedom of 
motion in the event of the rudder receiving blows from 
a heavy sea. The water under pressure is supplied by 
pumps which are self-regulating, so as to dispense with 
an accumulator. We understand that this gear has 
been in use on one of the steamers of the London 
Steamboat Company for the past two years, and that 
it has answered satisfactorily. It is being exhibited 
at the International Fisheries Exhibition. 


TWO-WHEELED PORTABLE ENGINE. 

Ix the course of our account of the Royal Agri- 
cultural Society's Show at Reading last summer, we 
illustrated (vide page 29 of the last volume of ENcr- 
NEERING) a type of two-wheeled portable engine which 
was exhibited on that occasion by Mr. E. 8. Hindley, 
of Bourton. At the last Smithfield Show, Mr. Hindley 
exhibited an improved pattern of this type of engine, 
which we noticed briefly at the time, and of this engine 
Wwe now annex an engraving, which will show its 
arrangement clearly. 

The illustration shows the engine in the position it 
occupies when at work, the two shafts being raised in 
the air out of the way and the engine being fixed by 
means of the three adjustable stays shown, these 
holding it firmly. Under these conditions the boiler 
occupies, as will be seen, a diagonal position, the tubes 
rising slightly towards the smokebox, and the firebars 
being horizontal. The water line is shown by the 
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dotted line, from which it will be seen that the tubes , 


are entirely covered by water. This ‘arrangement of 
boiler has the advantage of being free from any flat 
heating surface on which deposit can lodge, while it 
also affords facilities for the collection of mud, &c., 
below the firebox where it can be readily blown off or 
cleaned out. What would in an ordinary vertical 
boiler be the bottom of the firebox is closed by a neat 
casting fitted with firehole and ashpit doors, as shown. 
The gauge glass fittings and gauge cock are fitted to 
the side of the boiler, as indicated in dotted lines. 

The engine, which is complete in itself—it having a 
cast-iron bedplate taking all strains due to working— 
is mounted diagonally on the top of the boiler as 
shown, the cylinder casting containing the stop valve 
and also carrying the two safety valves as illustrated. 
The whole design is neatly worked out. 

The engine is mounted on two large wrought-iron 
wheels. which enable it to be readily transported over 
rough roads, while it is, of course, very handy to turn 
and shift about in a limited space. 








MESSRS. GWYNNE AND CO.’S GAS 
EXHAUSTERS. 

Messrs, GWYNNE AND Co., Essex-street Works, 
London, are now exhibiting at the Crystal Palace a 
very favourable example of their make of gas 
exhausters, which we illustrate on page 441. 

It is designed to pass 15,700 cubic feet of gas per 
hour, and is combined on the same bedplate with, and 
driven direct by, one of their horizontal high-pressure 
non-condensing engines with cylinder 6 in. in diameter 
and 6in. stroke. 
and outlet valves, and with a full supply of oil pumps 
for lubricating the working parts in the interior. 
These exhausters have been much improved by the use 
of their patent hard cast-steel pins, which pass through 
the entire length of the slides, and by the introduction 
of enlarged segments and increased wearing surfaces. 
They are also made with slides of equal size, which 
overlap or slide past each other, giving ample wear- 
ing surface, while the centrifugal force of one slide 
counterbalances that of the other. 

The non-fluctuating exhausters made by Messrs. 
Gwynne and Co, are used for pumping gas into the 
mains, and for other purposes where a very steady 
gauge is required. This object is attained by various 
methods, the principal of which consists either in 
allowing some of the gas to pass back through orifices 


which by a simple arrangement are opened when | 


the exhausters are passing their maximum quantity of 
gas, or by increasing the effective capacity of the ex- 
hausters at the time thatthey are passing theirminimum 





quantity ; the object of course in both cases being the 
same, to maintain a steady and constant flow of gas. 


The exhauster is fitted with inlet | 
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Messrs, Gwynne and Co. are also exhibiting one of 
their patent self-sealing and self-cleansing D shape 
retort lids, which offers many advantages over the 
ordinary retort mouth-piece, and is well worthy the 
inspection of those interested in gas manufacture. 


INCANDESCENCE LAMPS. 

THE accompanying 4 ay shows a very neat form of 
lampholder invented by Messrs. Woodhouse and 
Rawson, of 11, Queen Victoria-street, E.C. As will 
be seen the globe is supported by three light fingers or 
springs attached to the holder, while the contact with 
the platinum terminals is made by two spiral springs 
coupled to the binding posts at either side. By this 
arrangement an even, steady pressure is maintained 
upon the platinum loops, in spite of any vibration of 
the lamp, an important point in some installations, 
especially on board ship, where the rolling of the 
vessel is apt to break the contacts, and give rise to 
ininute ares, if special precautions be not taken. 








In the lamp itself the chief novelty lies in the 
method adopted for connecting the filament to the 
metallic conductors. These are bent to a right angle 
j ata little distance from their extremities, and their 
| ends are flattened into discs or plates, which are then 


| rolled up to form tubes into which the legs of the fila- 
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ment are inserted. Good contact is insured at the 
junction by means of a carbonaceous cement, which 
has the further advantage of increasing the cross- 
section of the conductor, and so reducing its tempera- 
ture in the immediate vicinity of the platinum wire. 
The outer ends of the metallic conductors are turned 
into loops and sealed into the glass by the method 
known as ‘pinching in,” as is now usual in incan- 
descence lamps. The lamp shown in the _illus- 
tration is of twenty-candle power, and requires 
a difference of potential of sixty volts to drive 
it to its full safe capacity. Messrs. 
and Rawson, and in addition to their own standard 
lamps, which vary from three-candle power upwards, 
and are adapted to work at potentials from 3 to 60 
volts, manufacture lamps for inventors and others 
who desire to have them made to their owm speci- 
fication or according to their own processes. The 


latest novelty that they have brought out is a coloured | 


incandescence lamp for theatrical and ornamental 
purposes. 
the other parts of the manufactvre are complete, and 
consequently the process can be applied to the lamps 
of other makers or to ordinary globes. The price of 
incandescence lamps has fallen during the last year 
from 25s. to 3s. 6d., partly owing to competition, but 
chiefly to the cheapening of the manufacture by the 
introduction of female labour and mechanical ap- 
pliances. We understand that Messrs. Woodhouse 
and Rawson sold more than 10,000 lamps last year, 


and that now, by the system of manufacture adopted | 


at their works, they are in a position to execute very 
large orders. 
LAUNCHES AND TRIAL TRIPS. 
A HANDSOME paddle steamer named the Para, built and 





engined by Messrs. Blackwood and Gordon, Port-Glas- | 


gow, measuring 184 ft. by 28ft. by 9ft. 6 in., and fitted 
with diagonal compound surface condensing engines of 135 


Woodhouse ' 


The tinting of the globe is effected after | 
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horse-power, went down the Clyde on her official trial trip, 
which was very successful, on Tuesday, 14th April, the 
measured mile at Skelmorlie being easily done at the rate 
of 12 knots per hour. This vessel has been specially built 
for trading on the Amazon River, and she is one of six or 


seven steamers built or in hand by Messrs. Blackwood | 
and Gordon for the Amazon Steam Navigation Company, | 


of London 





At Rutherglen, near Glasgow, on the 21st ultimo, 


Messrs. T. B. Seath and Co. launched a small screw | 


steamer, named the Lizzie, specially designed and con- 
structed for the purpose of carrying dynamite and other 
explosives manufactured by Nobel’s Explosives Company. 
She measures 122 ft. by 20ft., by 10 ft. depth of hold, is 
a vessel of about 200 tons burden, and is divided fore and 
aft into eight water-tight compartments. 


ance with the Board of Trade regulations for the class of 
vessels to which she belongs, she will be fitted by 


surface condensing engines of 50 horse power nominal, and 
she is expected to attain a speed of twelve knots per hour 
on trial, 


Ecossaise, recently built by Messrs. Ramage and Fer- 
guson, Leith, for Messrs. D. M. Stevenson and Co., Leith 
| and Glasgow, made her trial trip on the Forth, attaining 
an average speed of over ten knots per hour, which was 
considered to be in every respect a success. Measuring 


| 210 ft. by 30 ft. by 13 ft., and having a carrying capacity 
y 


of at least 1200 tons, she is constructed on the double 
bottom cellular system, and has been fitted by the builders 
with engines of 600 horse-power effective. She is to be 


| engaged in the owners’ French and Spanish trades. 


On Thursday, 26th April, Messrs. William Denny and 
Bros., Dumbarton, launched the Nowsherra, a steel screw 


| Steam Navigation Company. Her dimensions are : 
| Length, 320 ft. ; breadth, 42 ft.; depth (moulded), 








Built under | 
special survey to class 100 Al at Lloyd’s, and in accord- | 


Messrs. James Howden and Co., Glasgow, with compound | 


On Saturday, the 21st ultimo, the steel screw steamer 


steamer of 3000 tons gross register, for the British India | 
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28 ft. 6 in. Constructed with double bottom on the cel 
| lular principle for about 620 tons of water ballast, she 
is classed 100 Al at Lloyd’s, and is three-decked. She 
will be supplied by Messrs. Denny and Co. with engines 
of 2000 horse-power indicated. 





On the same day Messrs. John Elder and Co., Govan, 
Glasgow, launched a magnificent iron paddle steamer of 
1652 tons gross register, and measuring 300 ft. in length 
over all, by 35 ft. breadth of beam, and 24 ft. 3in. in 
depth (moulded). Named the Prinses Wilhelmina, and 
designed and constructed for the Zeeland Steamship Com- 
pany’s mail and passenger service between Queenborough 
and Flushing, she will be supplied by the builders with 
engines of 3000 horse-power indicated. 





A very handsome iron sailing ship of 2100 tons gross 
register, named the Falconhurst, was launched by 
Messrs. A. M‘Millan and Son, Dumbarton, on Saturday, 
the 28th April. She has been built to the order of 
Messrs. W. R. Price and Co., London, and is in all 
respects a repeat of the Imberhorne, which Messrs, 
M‘Millan and Son completed a few months ago for the 


| same owners. 





At the same tide, Messrs. Burrell and Sons, Dumbar- 
ton, launched the Deak, an iron screw steamer, measuring 
240 ft. by 34 ft. by 17 ft. 3in. Constructed on the double 
bottom cellular system, and with plate keel, she is 
designed for carrying a large cargo on a light draught of 
water, and is classed 100 Al at Lloyd’s. She is intended 
as an addition to Messrs. Burrell and Sons’ own extensive 
fleet at present doing duty between Glasgow and the 
Spanish and Portuguese ports. Messrs. M. Paul and Co., 
Dumbarton, will supply the Deak with engines of 120 


| horse-power nominal, 





The s.s. Eeta left the Tyne for London on Wednesday 
last, May 2, upon her first trip at sea. Her dimensions 
are as follows: Length 235 ft., beam 32 ft., and depth of 
hold 14 ft.9in. She was constructed to the Demerara 


and Berbice Steamship Company’s order by Messrs, 
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Wigham, Richardson, and Co. She made an average 
speed of about 9$ knots per hour, having on board 600 tons 
dead weight, her engines indicating 620 horse-power. 
She has been built under the inspection of Mr. J. F 
Flannery, consulting engineer, London, with special views 
to the requirements of the Demerara trade. 


On Monday, May 7, Messrs. Edward Whithy and Co. 
launched from Middleton Shipyard, West Hartlepool, 
anironscrew steamer named Gledholt, which has been 
built to the order of Messrs. R. Ropner and_Co., West 
Hartlepool. Her principal dimensions are? Length be- 
tween perpendiculars 250 ft., beam extreme 35 ft., depth 
moulded 18 ft. 10§ in. She is built to Lloyd’s highest 


class, and will be rigzed as a two-masted topsail schooner, 
Engines of 140 nominal horse-power will be supplied by 
Messrs. T. Richardson and Sons, of Hartlepool. 


On Tuesday, May 8, Messrs. Napier, Shanks, and Bell 
Yoker, launched H.M. pilot brig Sarsuti constructed to 
the order of the Secretary of State for India, under super- 
vision of the Admiralty. The Sarsuti measures about 
131 ft. over all, by 26 ft. beam, the estimated gross 
tonnage being about 375 tons. Being designed for pilot 
service at Calcutta, the hull is built exceedingly strong, 
while the fittings and equipment, as is usual in Admiralty 
vessels, are of the most complete description. 


SHEFFIELD, Wednesday. 

Determined Opposition to the Hull and Lincoln Railway 
Bill and Rival Interests.—The petition from Hull in 
favour of this Bill has been already signed by upwards of 
18,000 inhabitants, including nearly all the largest ship- 
ping and commercial houses. The petition thus bears 
even more signatures than the great one in favour of the 
Hull and Barnsley Railway Bill of 1880. Ata meeting 
of the Lincoln Town Council a committee was appointed 
to direct the proceedings of the corporation against so 
much of the Hull and Lincoln Railway Bill as would 
authorise the proposed railway company to increase the 
traffic over the level crossings in the city. The dbuncil 
decided that the corporation should remain neutral with 
respect to the Goole, Owston, and Epworth Railway Bill. 
A public meeting has been held at Goole, under the presi- 
dency of Mr. R. Creyke, M.P., to consider the proposal 
to construct a bridge over the Humber. Commercial 
interests in the East and West Ridings were largely 
represented, and resolutions were passed declaring that if 
a bridge were constructed the navigation of the river 
would be impeded, and trade seriously affected. A repre- 
sentative and largely-attended meeting of the Gains- 
borough tradespeople and others interested has been held 
at Gainsborough, to consider the desirability of taking 
active steps to oppose the proposed Hull and Lincoln 
Railway, which it was thought would militate seriously 
against the best interests of the town. The Burgess Con- 
stable, Mr. Edward Pearson (Pearson Brothers) presided, 
and Sir H. B. Bacon (Lord of the Manor), Sir Charles 
Anderson, Bart. (Chairman of Lindsey Quarter Sessions), 
and H. D. Marshall (Marshall, Sons, and Co.), were also 
sresent. On the motion of Mr. Marshall, seconded by Mr. 
“armer, a resolution was unanimously adopted condemn- 
ing the proposed bridge, and it was further resolved to 
co-operate with the port of Goole in their opposition to 
the Bill, and also to send petitions to Parliament. The 
farmers residing in theZrising neighbourhood of the pro- 
posed bridge are also complaining because it will increase 
the floods. 


Electric Lighting Permanently adopted at Chesterfield.— 
At the quarterly meeting of the Chesterfield Town 
Council, Alderman Wood, in moving the adoption of the 
report of the Watch Committee, remarked that the time 
had come when they should make a hard and fast contract 
with Messrs. Hammond and Company with regard to the 
lighting of the streets of the town by electricity. The 
committee had certified that the lighting of the streets 
had been completed to their satisfaction. The contract 
as originally drawn ran thus: ‘‘ That the contract comes 
into force twelve months after the committee had de- 
clared that the lighting of the street was complete and 
efficient.” Since this was made great changes had been 
carried out in the lighting arrangements ; incandescence 
lamps had in a great measure been substituted for the arc 
lamps. The are lights were admirably adapted for the 
lighting of large, open spaces; but the incandescence 
lights were the best for the narrow streets of the town. 
At present they had 152 incandescence lamps, and soon St. 
Mary’s Gate and Beetwell-street would be lighted by in- 
candescence lamps. He concluded by moving the adop- 
tion of the report. The mayor stated that the cost of 
lighting the streets by electricity was 885/. for the year, 
or about 50/. less than lighting by gas. Mr. Lomas— 
that is just 1/7. per week. Mr. Marriott remarked that it 
was just probable that if they kept to gas that would have 
had to pay 1000/. a year for it under the new arrange- 
ment. After some further discussion the motion of Mr. 
Wood was agreed to. 


Sewage Works at Shefjield.—The Sheffield corporation has 
decided to construct sewage works at a cost of about 
150,0007. The Highway Committee recommend to the 
council that Mr. Gustave Alsing, of Bradford, be ap- 
pointed engineer and manager of the proposed works, 
for a term of three years, at a salary of 500l. per 
annum; he to be allowed to act as consulting engineer 
to other corporations, subject to the approval of the 
council. 

South Yorkshire and the Rail trade.—The battle between 
the railway companies and the houses engaged in the 
heavy trades inthis district appears to be reaching a 
climax. Orders for rails and heavy goods are being 





refused on account of cost of transit, and those command- 
ing trade of a heavy character are transferring their 
orders to the Continent or arranging for the same with 
houses on the coast. 





NOTES FROM THE SOUTH-WEST. 

Newport.—The business doing in steam coal continues 
good, and prices are well maintained. The iron and 
steel works are well supplied with orders, but prices 
remain iow with no immediate prospect of improvement. 
Last week’s clearances comprised 61,066 tons of coal. 
The following shipments of iron, &c., amounted to 5516 
tons to the following destinations: To Gibraltar, 1500 
tons; Smyrna, 1455 tons; Emu Bay, 1361 tons; and 
Naples, 1200 tons. From Bilbao there arrived 6609 tons, 
and from other sources 1180 tons of iron ore. 

Sharpness New Docks.—At the half-yearly meeting of 
the Sharpness New Docks and Gloucester and Birming- 
ham Navigation Company, on Wednesday, it was stated 
that the net revenue of the half-year exceeded that of 
March, 1882, by 2943/7. The increase enabled the direc- 
tors to pay the preference stock B its dividend in full; 
and, should the receipts of the present half-year equal 
those of the corresponding period last year, a substantial 
dividend may be looked for on preference stock C in 
September. 

Cardigan.—The cutting the first sod of an extension 
railway to Cardigan took place at Crymmych, on Tues- 
day afternoon. A similar ceremony was performed at the 
extreme end of the proposed line, viz., Cardigan, on 
Thursday afternoon. 

Welsh Coal and Sharpress Docks.—Arrangements have 
been completed by which there is a prospect that a much 
larger tonnage of Welsh coal will be shipped at Sharp- 
ness Docks than hitherto. Heavy rates between the 
docks and South Wales have materially checked exports 
of Welsh fuel at Sharpness, and as an extensive export trade 
was anticipated by the promoters of the Severn Bridge, 
efforts have been for a long time directed to remove 
obstacles which prevented this trade being realised. The 
difficulty will now, it is hoped, be removed, by a con- 
cession reducing the cost of tonnage 6d. per ton, in respect 
of all coal from the Principality crossing the Severn 
Bridge. 

Cardif.—The coal trade still shows activity. The 
colliers are working well, while the demand continues 
brisk. Patent fuel remains dull. Iron ore is without 
change. Last week’s clearances comprised 143,496 tons 
of coal, 5775 tons of iron, &c., 2452 tons of patent fuel, 
and 900 tons of coke. The imports comprised 13,930 tons 
of iron from Bilbao and 1511 tons from other sources. 


Newport Dock Company.—The half-yearly meeting of 
this company was held on Thursday. Colonel Lyne pre- 
sided. The revenue account forthe half-year showed that 
there was received from stock dues 3620/.; on 237,650$ 
tons of coal, 1980/. ; on 23,405 tons of iron, 4602. ; on 38,546 
tons of iron ore, 321/.; sundries, 92/.; shipping and 
weighing coal, 26351. ; removal of ballast, use of machinery, 
&e., 1971/.; total income, 11,678/. The chairman, in 
moving the adoption of the report, said it would be neces- 
sary to use the surplus at the company’s disposal in pay- 
ment of a loss occasioned by the collision of two steamers 
in the dock lock in January, 1882. 


New Steel Works at Tredegar.—On Tuesday Lord 
Tredegar formally opened new steel works in connexion 
with the Tredegar Iron and Coal Company (Limited). 
Machinery of the most approved description has been 
erected by Messrs. Davey Brothers, of Sheffield, and the 
works will be enabled to attain an output of between 
2000 tons and 3000 tons of steel rails per week. The rail 
mill engines were recently illustrated in ENGINEERING, 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was strong last Thursday, and a large amount of business 
was done on forenoon ’Change at from 47s. 4d. up to 
47s. 54d. cash, also at 47s. 64d. up to 47s. 8d. one month, 
the close being sellers at 47s. 54d. cash and 47s. 8d. one 
month, with buyers near. There were transactions in the 
afternoon at 47s. 5$d., 47s. 5d., and up to 47s. 6d. cash, and 
at the close there were sellers wanting 47s. 6d. cash and 
47s. 84d. one month, and buyers near. Friday’s market 
was somewhat weaker at the opening, but became firm 
again, and closed at aslight advance over Thursday's 
closing quotations, On the week the gain was about 54d. 
perton. Business was done in the morning at 47s. 6d. 
down to 47s. 44d. cash, and there were sellers at the close 
wanting 47s. 5d. cash and 47s. 7d. one month, with 
buyers offering a shade under. In the afternoon there 
were transactions at 47s. 44d. up to 47s. 64d. cash, also at 
47s. 6d. up to 47s. 84d. one month, buyers remaining over 
at 47s. 64d. and 47s, 84d. cash and one month respectively, 
and sellers wanting 4d. more per ton. Monday was a 
dies non with the Glasgow pig-iron merchante and brokers, 
owing to the occurrence of the Bank Holiday. When the 
warrant market re-opened yesterday it was scarcely so 
firm as at the close of last week, and prices closed at 
14d. per ton under last Friday’s final quotations. There 
were transactions reported on forenoon ’Change at from 
47s. 6d. down to 47s, 5d. cash, also at 47s. 8d. down to 
47s. 7d. one month, buyers at the close offering 47s. oe 
cash and 47s. 7d. one month, and-sellers near. e 
quotations in the afternoon were 47s, 44d., 47s. 4d., and 
up to 47s. 5d. cash, and from 47s. . to 47s. 7d. one 
month, and at the close of the market there were buyers 
offering 47s. 5d. cash and 47s. 7d. one month, with sellers 
near. Some business was reported this forenoon at 
47s, 5d, and 47s. 44d, cash, also at 47s. 7d, down to 





47s. 6d. one month, the close being sellers at 47s. 44d. 
cash and 47s. 6d. one month, and buyers offering a shade 
lower. In the afternoon there were some transactions at 
47s. 4d., 47s. 3d., and 47s. 34d. cash, also at 47s. 6d. and 
47s. 54d. one month, and subsequently there were sellers 
at 47s. 34d. cash and 47s. 54d. one month, with buyers 
near. The firmness and advance of prices on Thursday 
were purely of a temporary character, and were due in 
great measure to the covering of oversales accompanied 
by some speculative purchases for an advance. A 
syndicate has been talked of for buying a large 
quantity of warrants—200,000 tons have been men- 
tioned—but if anything of that kind is in progress 
or contemplated, it certainly has not made much 
progress. There is no improvement to report in regard to 
the demand for the United States, or the Continent, the 
orders coming to hand being inconsiderable ; the home 
trade, however, continues to be very active and to absorb 
a large quantity of iron. The shipping department is far 
from being satisfactory just now. From the beginning of 
the year till the end of April there was a decrease in the 
shipments of about 11,000 tons, as compared with the 
shipments in the corresponding four months of 1882; but 
there was an increase of about 20,000 tons when com- 
pared with the shipments of the same four months of the 
preceding year. Last week’s shipments amounted to 
13,198 tons, as against 11,179 tons in the preceding week, 
and 11,387 tons in the corresponding week of last year. 
Of the total there were shipped 1969 tons to the United 
States, 200 tons to Canada, 174 tons to South America, 
400 tons to India, 380 tons to Australia, &c., 176 tons to 
France, 2510 tons to Germany, 595 tons to Russia, 610 
tons to Holland, 185 tons to Belgium, and lesser quan 
tities to other countries. The stock of pig-iron in Messrs. 
Connal and Co,’s public warrant stores stood at 580,229 
tons yesterday afternoon, as compared with 581,201 tons 
yesterday week, the reduction for the week being 972 
tons. One additional blast furnace has been blown in at 
Portland Iron Works, Ayrshire, making 114 furnaces now 
in actual operation, as against 108 at this time last year. 
The hematite pig-iron still remains exceedingly dull, the 
price for the usual proportions of Nos. 1, 2, and 3 being 
50s. to 51s. per ton f.o.b. at Cumberland ports, 


Extensive Shipbuilding Contract.—Messrs. Caird and 
Co,, shipbuilders and engineers, Greenock, have just 
closed a contract with the Peninsular and Oriental Steam 
Navigation Company for another couple of magnificent 
steamers of upwards of 5000 tons each ; and they have in 
hand othertwo steamers of about the same tonnage for 
the same owners. 


The ‘*‘ City of Rome.”—This splendid steamship came 
round to the Clyde from Barrow at the end of last week, 
and has since been safely taken into Salterscroft Graving 
Dock, Govan, where she is to be painted and to be fitted 
with a new propeller. She drew 20 ft. 6 in. forward and 
21ft. 9in. at the stern, and when the caisson closing the 
entrance to the dock was sunk into position there was 
scarcely a yard of space between it and the huge steamer. 


Malleable Iron Trade.—The prices at present obtainable 
far malleable iron, more especially angle bars, are exceed- 
ingly low and unsatisfactory ; indeed, one or two firms 
decline to take any orders for angles at the low prices now 
offering. Most of the works, notwithstanding, are ex- 
ceedingly busy, and they are likely to remain so for 
some time. The establishment known as Coats Iron 
Works, in the Coatbridge, and which has been several 
years without an occupant, has just been purchased at a 
cost of 15,000/., and is about to be started in an active and 
vigorous manner by a new firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
smaller attendance on ’Change at Middlesbrough, and 
business was no better. The Cleveland Ironmasters’ Asso- 
ciation returns showing the make and disposal of pig iron 
during April are satisfactory. Of the 164 blast furnaces 
in the North of England 120 are in operation. The total 
make of pig iron reached 229,217 tons. Stocks now stand 
at 290,946 tons, which is a decrease of 16,295 tons com- 
pared with the previous month. The total shipments 
from Middlesbrough amounted to 88,050 tons, which is an 
increase of 19,141 tons on March. Although the volume 
of trade which is being done at present is large, there is 
an unsettled feeling as to the future and prices are un- 
changed, being based on No. 3 Cleveland pig selling at 
40s. per ton. All the blast furnaces in operation are 
working well. Profits are not equal to the wishes of the 
ironmasters by any means, but they are fairly good. 


The Finished Iron Trade.—The departure from the re- 
striction arrangement of the Board of Arbitration has 
been satisfactorily arranged for the present. The men 
employed by Messrs, Dorman, Long, and Co., at Middles- 
brough, and at one of the Hartlepool works, were induced 
by certain ‘‘extras” to break away from the regulations 
of the Board and to work on Mondays, but after a meet- 
ing of the Board and representations from their union 
secretary they have decided regardless of any offer of 
extra wages, to refrain from working on Mondays. By 
this action the restriction arrangement is again in opera- 
tion throughout the North of England. Itis curious that 
although shorter time is being worked there is not such 
an appreciable limitation of production as to cause any 
improvement in prices, which remain the same as those 
quoted last week. 


Engineering and Shipbuilding.—In both these industries 
there is continued activity, and most firms have work in 
hand which will keep them going the whole of the year. 
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THE GOVERNMENT PATENT BILL. 

THE views of our contemporary the 7'imes on the 
subject of patent law have undergone a variety of 
changes, and we are glad to note from a recent 
article that its present tone is in favour of en- 
couraging inventors. But we think that, in criticising 








such a measure, a leading organ of public opinion 
ought to exercise great care lest its comments should 
have a misleading effect and so work mischief. In 
the Government Bill, as printed, there are on 
pages 13 and 14 definitions of expressions used in 
that part having reference to patents, and on page 
31 there are general definitions ; yet our contem- 
porary, in the article under notice, says: ‘‘ It is 
somewhat of a retrograde step to present a Bill of 
such importance without definitions of the principal 
terms.” 

This assertion, though in itself of small moment, 
is calculated, in view of the facts, to induce an im- 
pression that this important subject has been 
treated in a somewhat perfunctory fashion by the 
leading daily journal, an inference that is con- 
siderably strengthened by a statement in the same 
article that ‘‘if the Bill had promised no more than 
to lessen the occasions for making use of the ser- 
vices of that clever but somewhat teo necessary 
and prominent class, patent agents, the Bill would 
deserve to be welcomed.” We do not say that our 
contemporary is altogether responsible for the 
adoption of this line of reasoning ; but an intimate 
acquaintance with the subject should lead a com- 
petent authority to a different view. Mr. Chamber- 
lain professes to know a good deal about patents, 
and no doubt with reason, but when he brings 
forth a measure expressly designed, inter alia, to 
suppress the services of patent agents, whilst at the 
same time enormously increasing the number of 
applications for patents, he propounds a scheme 
which—though he may fail to realise the fact—is 
altogether impracticable. We cannot tell to what 
extent, if any, Mr. Chamberlain may have taken 
the Patent Office into his confidence, in the pre- 
paration of his Bill ; or whether it may be proposed 
to create more desirable appointments for a favoured 
few. In any case, however, it would be suicidal to 
listen to the advice of any one who should pretend 
that a scheme of reform such as that contemplated 
could succeed, in practice, without the aid of the one 
body of men competent to conduct patent business. 
Certainly in no department of the Patent Office, as 
now existing, can it be expected to find an official 
having the comprehensive knowledge and varied 
experience possessed by the patent agent of average 
ability. Such being the case—and as patent agents 
of experience are not likely to apply for posts in the 
Patent Oftice—what sort of examiners are we likely 
to get under a law based on the Government Bill, 
and who, unless it be the patent agent, is to guide 
them aright, and counteract their ignorant blun- 
dering calculated to cost inventors so dear? Cer- 
tainly not, in the generality of cases, any of the ex- 
tremely few members of the bar acquainted with such 
matters, nor yet any of the equally limited number of 
scientific experts at all competent for the work. It 
is all very well to throw dust into the eyes of the 
public, and to say that the inventor competent to 
write a clear description of his invention will be 
able to dispense with the services of a patent agent. 
But, as a matter of fact, a description such as might 
seem perfectly clear to an ordinary mind—like that 
of an inexperienced examiner—would not hold 
water when subjected to the legal test a patent 
specification must be capable of withstanding. This 
being so, it is highly impolitic to treat patent agents 
as they have been treated in spirit by the framers 
of the very imperfect Bill now before Parliament. 
A little knowledge is a dangerous thing, and, un- 
fortunately, the Government Bill appears to have 
been prepared by people whose claim to a know- 
ledge of patent law and practice can hardly be 
other than of a meagre description, much as they 
may possibly pride themselves on their familiarity 
with the subject. Had the President of the 
Board of Trade had advisers alike able, expe- 
rienced, and judicious, we opine that a very dif- 
ferent production would have been the result. 
In so far as regards patent agents, in’ lieu of 
the ill-advised and repressive course contemplated 
by the framers of the Bill, it would be good 
policy—in the interests alike of the inventor, the 
public, and the Patent Office—to confer legal re- 
cognition upon the profession, and to adopt reason- 
able measures (as suggested by the late Mr. Hind- 
march, Q.C.) for closing the door against incom- 
petent pretenders, whilst freely admitting all who 
might prove their fitness to practise. Unless some 
step in this direction be taken, one effect of the 
great reduction in fees will be to induce large 
numbers of persons totally unqualified, and in 
many instances dishonourable, to dub themselves 
patent agents, for the chance of occasionally falling 








in with confiding inventors on whom they may 
prey. To pretend that working men will be 
enabled to take out their own patents, because 
they will be able to buy forms at post offices, and 
to post them, when filled up, to the Patent Office, 
is perfectly ridiculous ; unless, indeed, the Patent 
Office is intended to become not only an administra- 
tive department’ of the Government, but also a vast 
patent agency for advising, not to say misleading, 
inventors. Let it be remembered, it is one thing to 
obtain a patent, and another thing to have it in such 
a form that it can be maintained when questioned, 
as most patents are when they begin to pay the 
patentee. Now, notwithstanding all the pro- 
visions for examination, a patent, under the con- 
templated new law, is to be open to question on the 
same grounds as a patent under the present law. 
Therefore, the inventor who is so foolish as to be 
prepared to rely on his own notions of what a specifi- 
cation should be under the new law, might just as 
well do so under the existing one. 

The matter is ably considered in a letter ad- 
dressed to the Society of Arts by Mr. A. V. Newton, 
and published in the Society’s journal of the 27th 
ult. He says the Government Bill purports to 
alter the lawin favour of the poor inventor. He 
is, however, inclined to think that a more careful 
consideration of the Bill will show that the ad- 
vantage to the inventor will be small, while the 
additional technical labour occasioned will increase 
the necessity for the services of the patent agent ; 
it may, in fact, be rightly termed a patent agent’s 
Bill, although there are unmistakable evidences to 
show that it is directed against that profession. 

The reduction of the primary fees on patents to 
4l. will have the effect of greatly increasing the 
number of applicants for patents, and the facilities 
afforded by the post offices to bring the applicants 
and the Patent Office officials into communication, 
will still further encourage resort to the Patent 
Office. But here the advantage to inventors ends. 
The net has been spread for them, and they are (as 
Mr. Newton puts it) caught in shoals ; but what is 
to become of them when hauled in? Have the 
authors of the Government Bill any notion of the 
difficulties and perplexities which they are creating 
for inventors? The Patent Office officials receiving 
by post, or directly from inventors, papers which 
will, in the main, be unintelligible to any but the 
writers, will not be able, by any amount of corre- 
spondence, to impart their notions of what form 
the applications should take, and out of sheer 
necessity they will be obliged to advise inventors to 
call in the assistance of experts. The patent agent, 
after an examination of the papers and the corre- 
spondence, will either suggest a withdrawal of the 
application, or will, if the date is of importance, at 
infinite pains create order out of chaos, and pro- 
duce an acceptable provisional specification. 

If, however, the inventor’s provisional specifica- 
tion is accepted by the office, the crux will come on 
the complete specification, and here the difficulty 
will be increased tenfold ; for it would be simply 
hopeless for the officials to attempt to instruct the 
inexperienced inventor as to the legal requirements 
of a complete specification, much less to furnish 
him with the power of carrying out the imparted 
instructions. At this stage, therefore, the patent 
agent must certainly be called in, who would com- 
mence his work with the disadvantage of having 
to fit a complete specification to a provisional which 
has, perhaps, barely served to pass the examination 
of the officials, and may well be supposed to be 
wanting in every needful particular but form. The 
probability will be that the patent agent, finding 
his task an impracticable one, will advise, in the 
case of a valuable invention, that the application 
be abandoned. The result of this will be, says Mr. 
Newton, not merely the loss of the 41. Government 
fees, but the loss of more than nine months in 
respect of the ultimate date of protection for the 
invention, besides the trouble which the inventor 
has incurred, and the useless labour of the patent 
agent. So much for simplification of procedure. 

Let us turn to the rules of that model of a patent 
office to which so many persons never tire of point- 
ing with admiration ; we mean, of course, the rules 
of the United States Patent Office. Here we are 
told that as the value of patents depends largely 
upon the careful preparation of the specifications 
and claims, the assistance of competent counsel 
(i.e., patent agents) will, in most cases, be of 
advantage to the applicant. This, be it remem- 
bered, is an official statement issued by that 
Government department which we are so often 
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told examines thoroughly into every application 
before granting a patent, so that after the patent is 
issued there is little chance of its being upset or 
infringed. 

A well-known authority on patent matters in the 
United States, in a recent work, says: ‘‘ There are 
very many defective patents which relate to inven- 
tions of more or less value, but which have not 
been fully described or claimed in proper terms ; 
patents in fact which, owing to stupid or reckless 
attorneys, do not cover the invention. It may be 
said that many of these defective patents are due 
to the carelessness or ignorance of inventors them- 
selves in not getting the help of good attorneys to 
draw their papers.” In a discussion before the 
Senate Committee on Patents, a patent lawyer of 
eminence made the following remarks: ‘‘The 
specification of a patent, which is published as a 
part of the patent, forms part of the contract be- 
tween the patentee and the public—by the public 
on the one hand, that he shall have a monopoly of 
what he discloses for a certain term, and by the 
patentee on the other hand, that he will disclose 
then and there all that he claims, so that the pub- 
lic may not be misled by false lights ; and if he 
suffers hardships on account of the ignorance or 
incapacity of the attorneys whom he employs, he 
suffers but the same hardship which every con- 
tracting party suffers who has a contract unskil- 
fully drawn by reason of employing incompetent 
attornies.” 

From these extracts, which could be strengthened 
by quotations from many other authorities, three 
things will plainly appear; first, that the much 
vaunted examination system does not, and cannot by 
any means, extend to adequately protect inventors, 
acting without competent advice, against the issue 
of invalid patents and consequent loss of their money 
and of their inventions ; therefore, secondly, that 
notwithstanding any examining machinery that may 
be provided, it is of high importance to the inventor 
to have the assistance of a qualified expert in taking 
out his patent; and, thirdly, that it is highly 
desirable something should be done to check the 
large influx of incompetent, reckless, and dishonour- 
able persons into the profession of patent agency 


that will inevitably take place in view of the con- 
templated reduction in fees. 

Those of our readers who may be enamoured of 
the proposed plan of examination will do well to 
remember that officials are very apt to forget that 


they are the servants of the public. Therefore, if 
the Bill be passed in its present shape, it is to be ex- 
pected that those who might now protest with effect 
will, in many cases, suffer at the hands of arrogant 
and unqualified examiners. Moreover, that the Bill 
does, as we have indicated above, display animus 
against the profession of patent agency, will be 
readily perceived on perusal of the memorandum 
endorsed upon it. What may be the reason for this 
we do not pretend to conjecture, but that it is inex- 
pedient, is beyond question. To any impartial person 
gifted with common sense, it must be evident that 
a proper course would have been to have courted 
the assistance of the one body of men amongst 
whom are to be found those best qualified to pro- 
duce a satisfactory patent law, and to correct the 
mistakes into which comparatively untrained and in- 
experienced persons are so liable to fall when deal- 
ing with a matter of such a special and intricate 
character as patent law reform. It is needless to 
say that if the measure now before Parliament 
should be forced into law without adequate amend- 
ment, there will arise ere long a loud and sustained 
public outcry against the abuses to which it will in- 
evitably give rise. 

Last week we published a further interesting 
letter from the correspondent styling himself 
‘¢ Progress,” and we did so with pleasure because 
we cordially concur in his view that it is not only 
the right, but the duty of laymen, as well as pro- 
fessional men, to form their independent judgment 
on the principles on which reform should be 
founded. Now that our correspondent makes it 
clear he does not profess to be an expert in patent 
matters, his remarks will not be liable to create 
misapprehension. It would be gratifying to find 
an equal display of interest in this important 
subject on the part of other readers—indeed, we 
have on more than one occasion deplored the 
apathy with which it is seemingly regarded by the 
bulk of those whose interests are closely concerned. 

In our recent observations, alluded to by ‘‘ Pro- 
gress,” we did not say a caveat was the same as 
provisional protection. But, with reference to the 





suggested distinctions, it is to be observed that, it a 
caveat be optional, so is a provisional specification, 
because it is quite open to the applicant for an 
English patent to deposit in the first instance a 
complete specification. The caveat would serve no 
useful purpose if it failed to set forth the object 
of the invention ; nor would the caveator be en- 
titled to notice of an application for patent that did 
not contain matter described in the caveat. There- 
fore, to say that the caveator’s patent specification 
need not refer to or harmonise with the caveat in 
any way, is much the same as to say that he who 
obtains provisional protection for one invention is 
not thereby debarred from afterwards taking out a 
patent for something else. It is not needful for an 
English patent specification to refer to the pro- 
visional specification. It is true that, properly 
speaking, the provisional specification serves only 
to protect the invention whose nature it discloses ; 
equally true is it that the caveat serves to secure 
notice only of the particular invention whereof it sets 
forth the object and distinguishing characteristics. 
Then, as to effect ; provisional protection does not 
confer the exclusive right to an invention, nor does 
it enable the grantee to proceed against others using 
his invention. Even professedly, all it affords is 
protection against the consequences of publication 
prior to the sealing of the patent. 

In the United States it is not needful the caveat 
should give this protection, because it is otherwise 
afforded. But, in one sense, the caveat affords 
even greater security than provisional protection, 
because, whilst the caveat is in force, an interfering 
patent subsequently applied for by another person 
will not be granted without notice to the caveator. 
Thus the caveat affords the earlier inventor pro- 
tection against being forestalled by another in 
acquiring patent rights; whereas provisional pro- 
tection to A will not prevent the sealing, without 
notice to him, of a patent to a later applicant B, 
who may then prevent A from getting a patent. 
Having applied for provisional protection, the in- 
ventor must complete his patent and fully describe 
his invention within six months ; but the caveator 
may renew his caveat from year to year, under 
pretence of requiring further time to mature 
his invention, and this may go on until some one 
else seeks to patent a similar invention, whereupon 
the caveator (whose ideas may have previously 
been kept secret) can step in and claim priority. 

As respects examination of applications for 
patents ; whilst, under certain conditions and with 
clearly defined restrictions, beneficial results might 
accrue, yet it is clear that, as proposed in the Govern- 
ment Bill, the experiment would be a very dan- 
gerous one. In the United States, examination, in 
many cases, tends to injure the patentee by unduly 
narrowing his claims, whilst, on the other hand, it 
admittedly does not extend to prevent a vast 
amount of patent litigation. If some of this be 
of a comparatively inexpensive character, it cannot 
be denied that in many cases the costs are enor- 
mous. Furthermore, United States patents that 
have been granted after examination are liable to 
be declared invalid by the courts there just as 
patents are in this country. If, in some cases, 
litigation occurs in the United States simply because 
the mamufacturer thinks he will get off more 
cheaply by leaving the patentee to bring a suit for 
infringement, than by making terms privately, the 
same may be said of some cases that happen here. 
Lastly, if, as alleged, the absence of examination 
here, in some cases, has a deterrent effect on in- 
tending patentees, what shall be said of the influence 
of examination where it does obtain upon those 
inventors who are unjustly deprived of protection 
for their inventions ? 


THE ELECTRIC LIGHTING OF 
NOTTINGHAM. 

Tue Telegraph Construction and Maintenance 
Company is the latest candidate for admission to 
the ranks of the electric lighting firms. With this 
object it is promoting a Bill in Parliament to en- 
large the scope of its operations, and in the mean 
time it has given in a tender to the Corporation of 
Nottingham to supply them with plant, consisting 
of distributing mains, generators, engines, boilers, 
and buildings for an installation of 60,000 incandes- 
cence lamps. The well-known scientific skill and 
business ability of the directorate of the company, 
as evidenced by their great success ina manufacture 
beset with difficulties, will command for their pro- 
posals an amount of respect that has not been 





accorded to many companies who have no previous 
history to point to. It may be assumed that this 
offer represents a genuine business project, designed 
to give satisfaction to the purchasers, and a fair 
profit to the manufacturers, and does not, in any 
sense, partake of the nature of an advertisement to 
be afterwards used in the manipulation of the share 
market. It thus forms one of the most substantial 
pieces of evidence that has yet appeared, of what 
will be the cost of introducing the electric light on 
a tolerably large scale, and though it does not 
greatly differ from many estimates already pub- 
lished, yet it carries far greater assurance from the 
fact that its authors are ready to enter into a bind- 
ing contract to carry it out. 

As is well known, the Telegraph Construction and 
Maintenance Company have adopted the Gordon 
generator for the lighting of their extensive pre- 
mises, and it is this type of machine that they pro- 
pose to employ in town lighting. On page 467 of 
our last volume will be found an illustration and a 
full description of the generator at the Greenwich 
works. Its leading feature is that the tield magnets 
are mounted upon the periphery of a large wheel, 
which revolves between two sets of stationary arma- 
ture coils. Thus the current is received from the 
armature without any rubbing contacts, and the 
bobbins can be grouped in any desired order, and 
arranged to feed any reasonable number of circuits. 
The machine already at work has been proved to 
have a high efliciency, while the slow speed at which 
it is driven avoids much difficulty in the matter of 
transmission, and effects a saving in wear and tear. 
Unfortunately, however, it produces alternate cur- 
rents, and this we hold to be a great objection to its 
use for town purposes. The amount of electricity 
that will be expended in the production of power, 
when it is laid on to our houses, will rival that em- 
ployed for light, and up to the present no motor 
has been devised that will work with alternate 
currents. The introduction of domestic labour-saving 
machines has been almost prevented by the neces- 
sity of driving them by hand, but if a means of 
working them by power were provided, without any 
danger or trouble from steam, gas, or batteries, 
their number would increase by bounds, and the 
domestic motor would become as universal as the 
sewing or the washing machine. 

The installation at Nottingham is intended to 
furnish a continuous supply of a current of electri- 
city, sufficient for the maintenance of 60,000 Swan 
lamps of 20 candle-power each, for sixteen hours 
out of the twenty-four, and of one-third of that 
number during the remaining eight hours, to all the 
houses, warehouses, shops, factories, street lamps, 
&c., in a specified area. Five Gordon dynamos 
are to be provided, four to work and one to spare, 
and are each to be driven by a pair of compound 
condensing tandem engines of the vertical inverted 
cylinder type, capable of developing 1700 in- 
dicated horse-power at 150 revolutions per minute. 
There will be six direct current machines to 
excite the magnets of the large generators, and 
these will be driven by independent engines, 
whose speed will be regulated so as to maintain 
a field of such an intensity that there will be 
a constant difference of potential between the mains, 
whatever may be the number of lamps in action. 
Steam will be provided at a pressure of 1001b. to 
the square inch by 38 boilers, fitted with Galloway 
tubes, and each capable of developing about 220 
indicated horse-power, so that 30 of them may be 
at work and eight idle. Mechanical stokers are to 
be fitted to the boilers, and the coal is to be de- 
livered into them from an elevated store capable of 
holding 1000 tons. The mains are to be of copper 
rods of such section that the current shall not ex- 
ceed 1750 amperes per square inch ; and are to be 
arranged in eight double circuits. These double 
circuits are a novel feature ; each house will have 
its lamps divided into groups supplied from two 
independent sources by parallel mains; and thus 
the chance of its being left in darkness will be 
greatly diminished. At the same time additional 
complication will be introduced, for there will be 
four leads in each building instead of two, and 
these cannot be coupled together in parallel arc as 
would be the case if the currents were direct. 

When the installation is complete the contractors 
are to run it for thirty days at its full capacity, or 
as near that as the demands of the consumers will 
allow, and if it prove successful it is to be then 
handed over to the corporation, and the last instal- 
ment of the purchase money is to be paid. The 
contract price is to be 220,000. or 3/. 13s, 4d. alamp, 
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a lower amount than we remember to have seen 
quoted before, but it must be remembered that the 
plant is on a much larger scale than that of any 
previous project, and that the price does not include 
the price of the site, or wires or lamps on the con- 
sumers’ premises. 

Following the specification there comes an ap- 
pendix, giving the estimated working cost of 60,000 
lamps. ‘he information is given for the guidance 
and convenience of the corporation, and it is be- 
lieved by the authors that the figures are correct, 
but they are not in any way guaranteed. 

Upon the assumption that the lamps will burn 
2500 hours per annum, the annual charges are 
estimated thus : 





£ 
Depreciation and repairs of plant... 10,000 
Coal (2?1b. per indicated horse-power at 
10s. per ton) aa ar Se ‘ 9,685 
Oil, waste, &c. sis es 830 
Labour and superintendence 5,305 
Water rate a ‘ 500 
Other rates and taxes 500 
Office expenses oy ees a chs 500 
Renewal of Swan lamps at 2s. per thou- 
sand lamp hours... - aes ... 15,000 
Interest at 6 per cent. on 220,000/. ... 13,320 
Total ... ; aia ve ... 55,730 
The cost of 60,000 gas jets, each burning five cubic 


feet per hour, with gas at 2s. Gd. per thousand feet, 
would be 93,7501. 

Thus the cost of an electric light is shown to be 
18.6s. per annum, as against 31.25s. for a gas jet. 
Moreover, the figures, excepting the lamp renewals, 
seem to be fairly estimated ; it is not easy to calcu- 
late the repairs and depreciations of such a plant, 
but if the possibility of its being superseded by 
some other means of generation be overlooked, 44 
per cent does not seem to be an excessively small 
estimate, especially when it is remembered how 
much of the capital is sunk in buildings, foundations, 
and mains. The coal and labour are also liberally 
allowed for, but the item of 2s. as the cost of Swan 
lamps per thousand hours is a surprise. It either 
involves a much greater endurance than the 1200 or 
1500 hours usually counted upon, or else a reduc- 
tion of 50 per cent. upon the present price. As 
matters now stand it must be raised to 3s. 3d., and 
this will add 9370. to the annual charges, and bring 
the cost per lamp to 21.76s. 

But however correct the calculations may be, the 
premises upon which they are founded are quite 
fallacious, consequently the results are totally 
misleading, and if the Corporation of Nottingham 
atcepts them they will be greatly disappointed. If 
a lamp is to work 2500 hours per annum it must be 
in operation on an average for nearly seven hours per 
day all the year round, or if Sundays be omitted for 
eight hours per day. Now let us see what would 
actually be the case. At half-past four on a winter 
afternoon the installation would be working at its 
full capacity, and 60,000 lamps would be drawing 
their supply of current. About five o’clock there 
would be a decrease in the current supplied to banks 
and offices, while at half-past every woman and 
child in the textile factories must cease work, and 
accordingly the current required by the mills would 
be greatly diminished. At six, again, the ware- 
houses would close, at eight the shops, at eleven the 
public-houses and places of amusements, and by 
midnight the demand would be restricted to the 
street lamps and an occasional light kept burning 
as security against burglars. Thus within about an 
hour of the evening lighting being fairly commenced 
the restriction of the demand sets in, and in four 
hours a great part of the original 60,000 lights will 
be extinguished. The appendix says, however, 
that ‘‘if instead of each lamp (gas or electric) burn- 
ing 2500 hours per annum, two or three burning 
alternately make up the 2500 hours, the result will 
not be altered, the electricity and gas being alike 
supplied by meter.” Let us therefore see under 
what circumstances one set of lamps may be ex- 
pected to replace another set that has been put 
out. This will occur in two cases at least ; firstly, 
of course, a demand will spring up at the places of 
amusement between seven and eight, but this does 
not amount to much in provincial towns; and, 
secondly, the domestic lighting will be greater as 
people return home for the evening. But neither 
of these increments will nearly compensate for 
the reduction of light in business premises ; in the 
houses of the wealthy the return of the proprietor 
produces no extra illumination, while it is not to 
be expected that the mill hands, who seldom use 
gas, will go to the expense of introducing the 


electric light into houses held on a weekly tenancy. 
We may thus summarise the lighting for a 
December day (not being a Sunday) at 


Banks _... Py as pe Pe aes 1 
Offices... oy ins aaa i ie 2 
Mills and workshops, morning and evening 4 
Warehouses... 50 a aes xed 2 
Shops... ine me er ie ae 
Theatres ... Ar ies aes 3% ead + 

7 

6 


Hours 


Houses ... a dee oda poe aaa 

Streets .. oe as sg er cst, 
At Midsummer this list would dwindle to 

Theatres... sad sea as Ae 

Houses 

Streets bas a ase par ee 

It is very difficult, of course, to strike the average 
time per lamp, but seeing that offices, mills, ware- 
houses, and shops will take the greater part of the 
supply, and that these are all closed on a Sunday, 
it would seem that 1225 instead of 2500 hours per 
lamp would be an exceedingly liberal estimate. 

Reconstructing the table of annual charges upon 
this basis, we arrive at a very different result. The 
depreciation and repairs remain the same, that is 
10,0001. ; the coal account would be halved, the 
petty stores reduced to (say) 600/., the labour and 
supervision would be practically the same for the 
machinery must always be running, but we will 
reduce it to 4500/1. ; rent, rates, and taxes, &c., 
would be unaltered, while the renewals of lamps, at 
3s. 3d. per 1000 hours, would be 12,187/. The 
interest would likewise remain constant at 13,2001, 
hence the total would be 46,8291., or 15.6s. per 
lamp as against 15.62s. per gas jet for the same 
time ; that is gas and electricity would cost practi- 
cally the same if an average use of 1250 hours per 
lamp could be secured. 

That the period will not be exceeded is, we think, 
beyond contradiction, and it depends greatly upon 
local circumstances whether it will be attained. 
Street lamps burn 4000 hours a year, and no doubt 
the corporation will immediately transfer all those 
in the specified district to the new undertaking, 
but unfortunately they only occur about once in 
fifty yards. Manufactories working all night, as 
do some of the twist mills, may be put down for 
3000 hours’ consumption, while dwellings are pro- 
bably illuminated for 1500 hours. This is the 
excess side of the estimate, and upon the other may 
be placed theatres, &c., 1200 hours, shops 850 
hours, warehouses and offices, and places under 
the Factories Act, 300 hours, and banks 100 hours. 
It will be for the Corporation of Nottingham to 
decide what the resultant average will be; the 
presence in the town of a manufacture which, toa 
certain extent, is continued through the night, will 
be an item in the favour of the electric light, and 
if they can induce a sufficient number of mill- 
owners to embrace their scheme they may carry it 
out without loss, after it has had time to establish 
itself in the town, but this must take some years at 
least, during which an increased charge must be 
made over the present price of gas. 


4 
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PRIVATE BILL LEGISLATION. 

As arranged, the engineering evidence on the 
Manchester Ship Canal Bill has been taken first, 
and Mr. E. Leader Williams, the engineer of the 
scheme, was examined ; this gentleman has been 
for many years associated with works affecting the 
navigation of rivers, notably the Severn, the Weaver, 
the Irwell, and that portion of the Mersey above 
Runcorn, as well as the canals and docks of the 
Bridgwater navigation. His evidence was first 
directed to the history and present state of the 
various navigation interests between Runcorn and 
Manchester, which the proposed ship canal supersedes 
or interferes with ; he next explained the constitu- 
tion and powers of the Mersey Conservancy Board, 
the body to which, under clauses in the Bill, it is 
proposed to give powers to authorise the carrying 
out of the works in the River Mersey necessary to 
create a channel sufticiently wide and deep for the 
traffic on the ship canal. This body it appears was 
constituted by Act of Parliament in 1842, and con- 
sists at present of the First Lord of the Admiralty, 
the Chancellor of the Duchy of Lancaster, and the 
President of the Board of Trade; these conser- 
vators appoint an acting conservator, at present 
Admiral Spratt, who makes annual reports as to 
the state of the estuary and the sea channels 
through the bar at the mouth. The works are 
shortly as follows: The formation of a channel 
commencing with a width of 308 ft. a little 








above Runcorn at the termination of the canal, 


which would be carried through the centre span 
of Runcorn Railway Bridge, thence it would be 
carried to the south side of the river in order to 
accommodate the Docks of the Bridgwater naviga- 
tion and the important traffic brought into it from 
the River Weaver and the Weaver navigation ; from 
the junction with the River Weaver it will take a 
curve round the rocky promontory of Hale Head, 
and gradually widening to 600 ft., will be carried 
to the deep water at Otterspool a little below 
Garston ; the depth would be 12 ft. at low water, 
which would be sufficient to give a depth of 24 ft. 
at high water neap tides. This channel it is pro- 
posed in the first instance to form by dredging, and 
afterwards to maintain in position by training walls 
formed of the rubble from the rock cutting in the 
canal ; the walls would prevent the stream from 
breaking its bounds and wandering across the wide 
estuary as at present, they would not be carried to 
the surface, but as a rule, stopped at the level of 
about half tide so as not to interfere with or 
diminish the quantity of water at present necessary 
to keep open the channel through the bar. The 
cost of such dredging was estimated at 9d. per cubic 
yard, including the removal and deposit out at sea, 
and the quantity taken as 16,000,000 yards ; the walls 
are, as before estimated, to be formed form the spoil 
from the rock cuttings of the canal and the price 
put down for them was 2s. 6d. including everything 
The cross? examination went to show that these 
works if not carried out by special legislature, but 
under the powers of the Act of 1842, were subject to 
the contingency of being completely stopped should 
any individual who considered himself aggrieved, 
make a successful application, to a court of law with 
competent jurisdiction, to restrain the formation of 
these training walls on the plea that the deposit of 
such material of which it was proposed to construct 
them, was detrimental to the navigation of the river, 
and thus defeat entirely the object of the proposed 
canal. 

The next point raised was as to the sufficiency of 
the estimated cost of the dredging and walls; it was 
pointed out that this large quantity of material 
would have to be taken a long way out to sea in 
order to prevent its return with the flood, and this 
would probably add more than was anticipated to 
the cost. On being cross-examined as to whether 
the depth of the channel had not been originally 
fixed at 22 ft. at low water, and subsequently re- 
duced to 12 ft., he explained that it was so, and the 
reason of this reduction arose from the fact that at 
present there was no more than 9 ft. of water 
on the bar at low water, over which all vessels 
entering the Mersey had to pass, and that they 
could easily reach the canal entrance from thence 
in one tide ; it seemed unreasonable, seeing that 
they could carry sufficient water with them for 
the whole distance, with a channel 12 ft. deep at 
low water, to make that channel of a greater depth 
at first, though doubtless it would be an advantage 
to increase this depth hereafter to that originally 
proposed. Mr. P. J. Messent, engineer to the 
Tyne Commissioners, said that under that body, 
works had been carried out involving dredging to 
the extent 66,000,000 cubic yards, with great lengths 
of training walls and similar structures ; that these 
training walls at first had only been formed to half 
tide level, but since, in many instances, they had 
been raised above the level of the highest tides, and 
thus a considerable area of valuable land had been 
reclaimed. The result of these works was that large 
vessels, some drawing as much as 27 ft. were now 
able to enter the Tyne, the depth on the bar at low 
water had increased from 6 ft. to 24 ft., the 
average tonnage of the port had been raised from 
154 tons to 380 tons, and that there were more than 
5000 vessels entering the port, the tonnage of 
which exceeded 500 tons. The cost of this dredg- 
ing, including the removal to a distance of 18 
miles had been as low as 5d. per yard, and he had 
executed rock removal for as little as 1s. 6d. per 
yard, thus fully corroborating the estimates and 
anticipations of Mr. Williams. He also said 
that on the plans deposited in Parliament for 
these works he had never shown details or sections 
of these training walls which he had formed. Mr. 
John Fowler, of Middlesbrough, engineer to the 
Tees Commissioners for twenty-nine years, said that 
he had constructed twenty miles of training walls in 
the estuary of the Tees, had dredged 10,000,000 
cubic yards from its bed, and had formed a break- 
water at its mouth. The channel of thisriver, when 
he first commenced work, was of a very shifting 
nature, more than forty-two buoys, exclusive of 
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beacons, being required to mark the channel, which 
had a depth of but 2ft. at low water. Since the 
works had been executed, the depth of the channel 
at low water had increased to 12 ft., and that on 
the bar from 7 ft. to 17 ft. He found that the 
cost of the dredging was about 5d. per yard, and 
that, as well as the cost of the training walls, was 
amply provided for in Mr. Williams’ estimate. He 
also stated that no plans or particulars of the de- 
tails of the Tees scheme were submitted to Parlia- 
ment, but the deposited plans showed merely the 
extent of river proposed to be placed under the 
powers of the Tees Conservancy Board, and upon 
them were marked certain lines which have been 
altered from time to time. No sections or details 
of the training walls were given. 

In Group 2 the Oxted and Groombridge Railway 
Bill was in progress. The opposition of the Brighton 
and South-Eastern Companies has been directed to 
show that the proposed line is unnecessary, and the 
traffic reasonably expected from it could not be 
sufficient to give any useful return for the capital 
invested. The evidence of Mr. John Fowler, Mr. 
Allport, and others, bore chiefly on this point. 
Upon the conclusion of this part of the case, the 
chairman stated that the committee wished to have 
Mr. Forbes recalled ; from this it might be gathered 
that the action in this matter of the London, Chat- 
ham, and Dover Company had now become an im- 
portant factor, and that the success of the Bill 
depended upon the terms that company were pre- 
pared to make as to guaranteeing return upon the 
capital. Mr. Forbes quickly settled this, for he 
said that he would be prepared to guarantee 4 per 
cent. upon the capital necessary to complete the 
railways including that authorised in 1881, and 
added that his Board had authorised him to state 
to the Committee that they were prepared to recom- 
mend their company to work the line upon such 
terms as would enable the capital for the construc- 
tion, upon a cash basis, of the line, to be easily raised, 
including, if need be, the guarantee of that com- 
pany of an annual payment equal to 4 per cent. on 
the capital. This, he considered, would not be in 


any degree an unreasonable thing to do, for in his 
opinion the line would be a very good paying one, 
and his company would thus be amply secured. 


On the conclusion of the speeches the committee 
declared the preamble to be proved. 

The Windsor and Ascot Railway in Group 3 has 
been passed in a somewhat modified form. That 
portion relating to the construction of a duplicate 
line from Ascot to Frimley has been struck out, 
but running powers have been given over the exist- 
ing line of the London and South-Western Rail- 
way Company, and to this company, reciprocal 
running powers over the new line from Ascot into 
Windsor. 

In Group 7, the East and West Yorkshire Railway 
Bill has been passed, as well as that of the Hull and 
Barnsley Railway Company. The principal portion 
of the new works refers to the alteration of the site 
of their passenger station in Hull. This Com- 
mittee was adjourned until after Whitsuntide when 
the case of the Hull and Lincoln Railway will be 
opened. 

Group 12. The Midland, Birmingham, Wolver- 
hampton, and Milford Junction Railway scheme 
has been much reduced, for upon the conclusion of 
the promoters’ case all the running powers west of 
Craven Arms have been struck out, thus taking away 
the through character of the line. The evidence 
of the opposition went to show that there was sufti- 
cient competition between the Midland, the North- 
Western and Great Western Companies over existing 
routes between Glamorganshire and Monmouthshire 
and the Birmingham district, and that there was no 
traffic to Milford, worth speaking of or fighting for. 








THE IRON AND STEEL INSTITUTE. 

Tue fourteenth annual meeting of the Iron and 
Steel Institute was commenced on Wednesday last 
at the Institution of Civil Engineers, and will 
terminate this afternoon. The report of the Council 
showed that 122 new members had joined the In- 
stitute during the past year, while the losses from 
deaths and withdrawals had been 26, leaving a net 
increase of 96. The income had been 2697/., and 
the expenditure 2657/., while the invested property 
was valued at 1997/., and the balance at the bank 
was 355/. The Chairman explained that the in- 
creasing numbers of the Institution had obliged 
them to take larger premises, and had caused ex- 
traordinary expenses for furniture, &c. The Council 
were about to collect a library, and he begged 





donations of money and books for that object: 
After the usual votes of thanks the retiring Presi- 
dent vacated the chair, and the President-elects 
Mr. B. Samuelson, took it, and delivered his 
inaugural address, of which the following is a 
summary : 
THE PRESIDENT’s ADDRESS. 

In the year of its foundation the Institute, he 
said, paid a visit to Middlesbrough, and_ this 
autumn it is proposed that that visit should be 


repeated, a recurrence which naturally suggested a. 


review of the progress which the Institute, and the 
craft which it represented, had made during the in- 
tervening fourteen years. The former could be ex- 
pressed in a few sentences; their numbers had 
grown from 250 to 1250 members, all of whom were 
either practical metallurgists or workers in iron and 
steel ; 250 papers had been read and discussed, of 
which more than fifty had been contributed by 
foreign members. 

In the meantime the world’s production of pig 
iron had increased from 10,500,000 tons in 1869 to 
20,500,000 tons in 1882. The blast furnaces of 
1869 produced on the average 180 tons a week with 
a temperature of blast of 800 deg. Fahr., and a con- 
sumption of 25 ewt. to 30 ewt. of coke per ton of 
coal, To-day the average was upwards of 300 tons 
per week, and at Consett had risen to 850 tons, 
while accounts from America stated that even 1120 
tons per week had been attained. The saving of 
fuel might perhaps be estimated at one-third of 
that consumed at the earlier date. 

In the economical conversion of coal into coke 
the Continental manufacturers had taken the lead. 
The coke ovens of Appold and Coppée enabled them 
to obtain a yield of from 70 to 75 per cent. from 
coal, which in beehive ovens would not produce 
more than 55 to 60 per cent., and the coke had 
proved itself in the blast furnace to be as econo- 
mically efficient as our own. A further economy 
in the application of coal was the recovery of the 
hydro-carbons and nitrogen at present entirely lost. 
This was being tried at the Gartsherrie blast 
furnaces, which were charged with raw coal, and 
the proprietors were so satisfied with the prelimi- 
nary experiments with two furnaces, that they were 
engaged in applying the apparatus to eight more, 
and were thus preparing to deal with 72 million 
cubic feet of gases in the twenty-four hours. In 
the coke oven the recovering of the bye-products 
at first sight appeared to be simple, but it had 
its own, peculiar difficulties, the chief of which 
was the deterioration of the coke. The Terre- 
noire Company had adopted the Carves ovens, a con- 
siderable time ago, and quite recently Messrs. 
Pease and Co. had obtained very good results from 
their use at Crook. Five-and-twenty ovens were at 
work there, and the average yield per ton of coal 
was 30 gallons of ammoniacal liquor, valued at a 
penny per gallon, and 7 gallons of tar worth three 
pence per gallon, the total value being 4s. 3d. per 
ton of coal. In addition to this there was an in- 
creased yield of coke. On the other hand, the cost 
of the additional labour amounted to Is. 4d. per 
ton of coke, while the first cost of the oven was 
greater than ordinarily. 

Other experimenters, the speaker went on to say, 
were at work on the same problem. Dr. Otto, in 
Westphalia, had obtained very promising results, 
but as yet no detailed information had been re- 
ceived of his returns. Mr. Jameson, of Newcastle, 
had sought, and toa certain extent achieved suc- 
cess in the same direction by another method (as 
lately described in these columns), and it was pro- 
posed to apply the principle of his process for the 
recovery of oil and ammonia from the smouldering 
heaps at the pit banks, by the introduction into 
them of conduits, resembling those applied to the 
bottom of the beehive oven. 

The increased annual consumption of nine million 
tons of pig iron since 1869, was explained by the 
extension of railways, which had reached 110,000 
miles in the interval, by the substitution ofj iron 
and steel for wood in ships, probably amounting 
to 1,000,000 tons during the last year, and by 
the great extensions of gas and water works, and 
other engineering enterprises. If this country had 
been called upon to supply its full proportion of the 
enormously increased demand, the production of 
1882 would have been close upon 11,000,000 tons, 
a drain upon our mineral resources that would not 
have been desirable, and hence it is possible that 
foreign protection duties may be tousa blessing in 
disguise. Last year the production of steel was over 
5,000,000 tons, and during the last four years it has 





doubled in every steel-producing country, except 
France. This has required the employment of vast 
quantities of pure ores, and it is questionable 
whether the supply could have been kept up. 
Fortunately the discoveries of Mr. Snelus and 
Messrs. Thomas and Gilchrist, andthe skill of Mr, 
E. Windsor Richards had solved this difficulty, and 
the Council of the Institute had awarded a Bessemer 
medal to two of those gentlemen, Messrs. Snelus 
and Thomas—to Mr. Snelus as the first who made 
pure steel from impure iron in a Bessemer converter 
lined with basic material ; to Mr. Thomas, who 
solved the same problem independently, and 
demonstrated its practicability to Mr. Richards at 
Blaenavon. The speaker was informed, he said, 
by Mr. Gilchrist that the present production of 
basic steel in this country and on the Continent is 
at the rate of more that 500,000 tons per annum. 

The growth of the open hearth or Siemens- 
Martin process since 1869 had been no less remark- 
able than that of the Bessemer process. From very 
small beginnings the world’s production had risen 
to 850,000 tons in 1882. This process followed two 
somewhat dissimilar lines ; in this country pure 
ores were dissolved in a bath of pig iron, with the 
addition of only small quantities of scrap steel and 
iron. At Le Creusdt large quantities of wrought 
iron were melted in the bath. This is puddled in 
modified Danks furnaces containing a charge of a 
ton each, and the product is divided into two balls 
which are shingled under a ten-ton hammer. The 
two rotating furnaces produce about 50 tons of 
billets in twenty-four hours. 

The world’s production of wrought iron might be 
estimated at 8,000,000 tons. There had been ne 
striking improvement in the process of its manu- 
facture ; mechanical puddling had made but little 
progress, and few of the attempts to utilise gaseous 
fuel in the puddling furnace had been successful. 
The speaker, however, drew attention to the use of 
the Bicheroux gas puddling and heating furnace at 
the works of the Ougrée, near Liége. ‘These works 
turn out 20,000 tons of puddled bars per annum, in 
fifteen double furnaces. The consumption of coal 
per ton of iron is under 11 ewt., and per ton of 
puddled steel 16 cwt. The gas is produced from 
slack, and the waste heat raises as much steam as 
from an ordinary double furnace. The consump- 
tion of pig iron per ton of puddled bar was rather 
less than 21} ewt. for the year 1882, and that of 
“mine” for fettling was 33 Ib. 

Looking to the future, the President said that it 
was probable that steel vessels would become 
cheaper than iron ones, steel forgings would super- 
sede those of iron, and be in turn displaced by 
solid steel castings, while Bessemer steel would be 
used for every purpose now fulfilled by crucible 
steel, except that of the finest cutlery. But it was 
to the development of railways that the trade must 
look for its support in the future, as it had done in 
the past. India, with a population of 250,000,000, 
has only 10,000 miles of railway, while the United 
States, with 50,000,000 inhabitants, possesses more 
than 100,000 miles. In other-words, the United 
States have fifty times as many miles of railway, in 
relation to the population, as India: even Russia 
in Europe has five times as many. He looked 
upon the railways in the States as merely main 
arteries from which an indefinitely large circulation 
would branch out. But, in addition to the sure 
extensions in India, there were Canada, Australia, 
Brazil, and other countries in which railways were 
comparatively in their infancy, and thus, quite 
apart from the renewal of existing lines, the 
world’s manufacture had an enormous future 
before it. 

The excellent feeling which prevails between 
employers and workmeu he considered another 
of the most important elements of future pro- 
sperity, and he thought that it conferred honour 
on all concerned, that by our Boards of Conciliation 
and Arbitration ruinous strikes and even momentary 
suspensions of labour, were avoided, while one of 
the most hopeful signs of the future was the in- 
creased estimate of the value of science entertained 
by our practical men. 

Sir Henry Bessemer proposed, and Mr. I. 
Lowthian Bell seconded, a vote of thanks to Mr. 
Samuelson for his interesting and useful address, 
after which the President formally presented the 
Bessemer gold medal to Mr. Snelus, at the same 
time bearing testimony to the high qualities of the 
recipient. The absence of Mr. Thomas, who has 
gone to Australia to recruit his health, prevented 
the second presentation. 
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In acknowledging the gift Mr. Snelus said that 
he should especially value it as coming from Sir 
Henry Bessemer. His first lesson in science was 
a lecture upon the Bessemer process, and the charm 
which that process at the first sight had for him, 
had never been lost. He commenced his regular 
scientific education under Dr. Roscoe, and continued 
it at the School of Mines. From there he was sent 
to Dowlais, where he worked under Mr. Menelaus. 
He was afterwards selected by the Institution to 
go to America to report on the Danks process. On 
his return, as a result of a conversation with Mr. 
Bell, he tried lime as a lining for a converter with 
so much success that he provisionally patented the 
application. Beginning with charges of 14 ewt. he 
gradually got up to 3 tons, producing steel free 
from phosphorus, and removing that element to the 
slag. But the lime lacked binding qualities. Mr. 
Thomas followed on the same lines, and he and 
Mr. Gilchrist developed basic bricks, and induced 
Mr. Richards to take up the process. In con- 
clusion, he stated that the action of the Institute 
in distributiug rewards, such as_ these medals, 
without reference to the legal position of inventors, 
was a great encouragement to investigation. 

On THE TesTING oF SreeL Rats. 


Tho discussion of Mr. Snelus’s communication 
on this subject, read at the Vienna meeting, then 
followed. 

Mr Snelus said that he had suggested in his 
paper that it would be possible to test rails by the 
pressure required to punch them, and he had since 
made some experimehts to demonstrate it. He 
was led to do this because of the great difticulty, 
with the immense modern outputs, to keep pace 
with the production by any system of testing that 
was not exceedingly simple. The method he 
employed was to take a centre punch, ground to an 
angle of 45 deg., and force it into the rail with a 
pressure of 30 tons to the square inch, and then to 
measure the indentation. He prepared three rails 
specially for the experiment, the first of an ordinary 
quality, the second somewhat hard, and the third 
still harder. They were each tested by a weight of 
one ton falling from successive heights of 10 ft., 
15 ft., and 20ft. The deflections of the first were 
}iin., 2?in., and 4}§ in. and the indentation of the 
punch .468in. The deflections of the second were 
Zin. and 2in., while at the third blow it broke, 
and its indentation was .343 in. ; the last de- 
flected Z in. at the first blow and broke at the 
second, and its indentation was .25 in. Thus it 
was evident that the centre punch test gave indica- 
tions comparable with the impact test. He had not 
the results of the analysis of the rails, but he would 
procure them and supply them to the Institute. 

M. Bergeron related that in 1844, as the result 
of a conversation with Mr. Vignolles at the meet- 
ing of the British Association at Manchester, he 
made a forged steel bridge rail, and set it to work 
alongside of aniron rail. The result of the experi- 
ment was most satisfactory, but the price of steel, 
801. per ton, was, of course, prohibitive of its being 
carried out. 

M. Cazes, of the Chemin de Fer du Midi, read a 
long communication, in which he maintained that 
the chemical constitution of a rail was not, taken 
by itself, a sufficient indication of its endurance. 
Its life depended also upon the temperature at 
which it was rolled, and upon the treatment it re- 
ceived at the rolls and the straightening machine. 
He indicated a proportion of 0.5 to 1 per cent. of 
carbon as the best for securing resistance to wear 
and tear. 

Sree, Castincs 1x Liev or ForaGineGs. 

After lunch the following papers were read, and 
were afterwards discussed simultaneously, viz., ‘‘ On 
the Use of Steel Castings in Lieu of Iron and Steel 
Forgings for Ship and Marine Engine Construction,” 
by Mr. William Parker, chief engineer surveyor of 
Lloyd’s Register of Shipping ; and ‘‘On Bessemer 
Steel in its Cast and Unwrought State,” by Mr. 
W. D. Allen, Sheftield. The latter paper we print 
in ertenso (page 439), and we hope to give the 
former in an early issue. 

The object of Mr. Parker’s paper was to lay 
before the Institute the result of investigations, 
made at the instance of the Committee of Lloyd’s 
Register, to determine the strength, ductility, 
homogeneity, and soundness of castings of such 
form as were desired to be used, and also to learn 
whether the processes by which these castings were 
made were such as could be reasonably expected to 
secure certainty as to the results obtained, and, 


finally, to consider what tests it would be practi- 
cable to use to determine the quality of the 
material in its finished condition. With this 
view visits had been made to the three firms in 
this country who proposed to make these large steel 
castings, Messrs. Jessop and Son, Messrs. Spencer, 
Son, and Co., and the Steel Company of Scotland, 
and to works of steel manufacturers in France, and 
tests had been made on pieces cut from castings 
and from similar pieces of forged steel and iron. 
The result is that it has been demonstrated that 
structures can be made of cast steel quite as fit for 
the purpose as those usually constructed of wrought 
iron, and at the same time the uncertainty in- 
evitably associated with large iron forgings can be 
avuided. Mr. Parker pointed out the variation of 
practice which prevailed in the manufacture of the 
three above-named firms. Messrs. Jessop, he said, 
held the opinion that to obtain homogeneity it is 
absolutely necessary to melt the steel in crucibles, 
Messrs. Spencer and Son use both crucible and open 
hearth furnaces, while the Steel Company of Scotland 
empley only the latter. Again, Messrs. Jessop held 
that careful cooling of the original casting is the 
only means of obtaining molecular equilibrium, 
and that subsequent heating is injurious, while all 
other makers employ an annealing process. He 
then described the results of the tests that had been 
made, adding some figures of the performances of cast 
steel crankshafts and stern frames in practice. 

The discussion was commenced by Mr Riley, of 
the Steel Company of Scotland. He said that no 
doubt there were degrees of homogeneity, but he 
did not see that greater homogeneity could be pro- 
duced by the mixture of the contents of 40 or 100 
crucibles, than froma bath of material of known 
composition tapped into a ladle and stirred. He 
doubted whether the definite composition of the 
charge of a crucible were better known than that 
of a hearth. He had found that a triple compound 
of iron, manganese, and silicon was better for pre- 
venting the oxidation of the metal than glazed 
iron, which is iron and silicon without any 
manganese. His opinion that castings should be 
annealed was confirmed by the fact that if left in the 
moulds to cool they were often destroyed by con- 
traction. They should be removed as soon as 
possible and placed while yet hot in the annealing 
furnace. He employed tempering in oil occa- 
sionally ; it raised the tensile strain and the elonga- 
tion, but reduced the ductility. In carrying out 
percussive tests upon steel armour plates he had 
found that after being annealed and tempered in 
oil, subsequent annealing was detrimental to them. 
The author had stated that the improvement in 
steel resulting from mechanical work expended 
upon it varied with the amount of that work. But 
the figures given in the paper did not bear this out, 
the 15 in. ingot hammered to 5in., and rolled to 
4 in. showed no better results than a similar plate 
froma 10 in. ingot. In his experience plates rolled 
from these ingots had given better results than 
those hammered and rolled from thick ingots. 

Mr. Hall, of Messrs. Jessop and Sons, stated 
that Mr. Parker had misunderstood him in relation 
toannealing. What he had said was that reheating 
after the casting had once grown cold was injurious, 
but he quite agreed with the necessity of removing 
the castings from the moulds while hot, and placing 
them in an oven. The weak point of the open 
hearth process lay in the necessity of judging by the 
eye when the metal was fit to be run. In the 
crucible process there is no loss of carbon, and ‘all 
that is put into the pots comes out again. At the 
same time he had no strong objection to open hearth 
castings, the results were often almost as good as 
with his own practice, but of course it was not ap- 
plicable to small objects. He, however, dissented 
entirely from Mr. Allen’s view of the applica- 
bility of Bessemer steel to castings. The very 
act of adding unmelted manganese is detrimental 
to running the steel hot into the moulds, 
which is the very essence of making good steel 
castings. There were crankshafts at work that had 
run from 50,000 to 100,000 miles, which had never 
been touched with the hammer. Of course forged 
steel, when properly treated, was better than cast 
steel, but hammering large shafts did more harm 
than good, because the blows did not penetrate the 
mass, but only affected the exterior, expanding it 
and putting it into a state of tension. Then the 
internal portions were unable to contract, and the 
result was a cavity in the centre, at first round, then 
becoming under the hammering oval, and finally 





star-shaped. It was beyond a doubt that small 


shafts should be forged, but large ones must be 
cast. He exhibited models of small stern frames 
and rudders cast in April, 1831, which were, he 
believed, the first ever produced in steel casting. 
His object in bringing them there was to elicit, if 
possible, if any stern frames and rudders had been 


made in such a manner previously. At the same 
time he thought it only right to state that the rapid 
growth of this industry had been considerably 
helped by the improvements on his original idea 
made by Messrs. Cooke and Mylchreest, and more 
so still by the very energetic and able manner in 
which Mr. Parker and Lloyd’s Committee had taken 
the matter up. 

Sir Henry Bessemer said that he had found that 
there were very few views held by practical men 
that were not founded on fact. There was, he 
knew, a prejudice against Bessemer steel castings 
founded upon the bubbly nature of the material, 
an objection that could not be brought against 
either open hearth or crucible steel, in which the 
bubbles got away quietly in the long process of 
melting, or during the rabbling and shaking. In 
the Bessemer process, as carried out in the manu- 
facture of rails, there was violent and rapid ebulli- 
tion, and if the same method were adopted for 
making castings the oxygen and carbon would often 
run into the mould together and combine there 
with extreme agitation, the result being extremely 
faulty work. Such a method of working was totally 
inapplicable to the manufacture of castings, and 
Mr. Allen had shown them how it must be modified 
for that purpose. So successful had he been that 
it was possible to produce a hundred castings with- 
out the appearance of a single blow-hole. Instead 
of dashing the two materials into the mould Mr. 
Allen agitated them in a ladle, allowing the chemical 
combination to take place there, until quite suddenly 
the evolution of gas ceased and the metal ran per- 
fectly quietly. The stirirng of the metal was the 
great point to be attended to, and if the agitation 
were properly carried out there would be no 
failures. 

Mr. Spencer said that the only weak point in the 
paper was the differences that appeared to exist be- 
tween the practices of steel makers. His firm used 
both the crucible and open hearth processes, the 
former method, however, preponderating. He con- 
sidered that the spontaneous cracking of castings 
showed the absolute necessity of annealing. When 
the requirements of Lloyd’s were made known to 
him, he had no doubt of being able to provide 
metal of the required tensile strength, but the 
bending tests appeared to be formidable. The re- 
sult, however, was that the cast metal was shown 
to be better than wrought iron, and nearly as good 
as forged steel. The relation of strength and 
ductility was very involved, and he had met with 
some very curious and contradictory examples, such 
asa tensile strength of 40 tons per square inch, 
combined with an elongation of 30 per cent. 

Mr. Martell, of Lloyd’s Register, thought that 
this paper would be to the ultimate benefit of the 
steel manufacturers, but he warned the audience 
against forming their conclusions too hastily, or else 
the future of cast steel would be injured. No 
doubt this material would become perfectly reliable 
in time, but that consummation had not yet been 
arrived at. If it were published by that Institute 
that cast steel was equal to the best wrought iron, 
they would mislead the public. How many steel 
stern frames, he asked, had been made up to the 
present? Steel quadrants were not good, and only 
one manufacturer had been able to produce them 
equal to the test. Small manufacturers, without 
the necessary plant, offered quadrants, which were 
rotten and unreliable, and hence Lloyd’s had said 
that they should test all quadrants from unknown 
sources to destruction. He had lately seen a cast 
steel thrust shaft on the Clyde that had failed before 
it was used, and the purchaser had been compelled 
to countermand three others. It was quite im- 
possible to deny that cast steel had hitherto proved 
itself untrustworthy. 

Mr. Putnam, of the Darlington Forge, related 
how he had tested steel castings and convinced him- 
self of their worthlessness, as compared with wrought 
iron. In forging crankshafts at the steam hammer 
it was customary to employ a lever, provided with 
counterweights, to manipulate the work. At every 
blow this lever was moved, and at the same time it 
received a most powerful tremulous or racking 
shock, and the consequence was that in afew weeks 
it was destroyed. He ordered two steel levers from 





a first-class manufacturer, and they both broke the 
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first day. He then. cut test F pieces from them and 
attempted to double them, but they snapped off 
short, and a longitudinal section of the bar proved 
to be full of blow-holes. Now a crankshaft was 
destroyed by tremor or vibration, ‘and not by 
-actual work. A cast-iron shaft would transmit the 
power, but wrought iron was the best material for 
driving propellers. He admitted that there had 
been many breakages of iron stern frames, but who, 
he asked, was to blame ? The Committee of Lloyd’s 
Register. They had tests for every part of a ship, 
but the forgings, and these important portions were 
left to look after themselves. Consequently there 
had been no development in the plant of manu- 
facturers, and the demand had left the tools behind 
it. The designs, too, needed to be modified to 
render the process of forging less complicated. 
He was quite convinced that wrought-iron frames 
could stand more stress than steel frames, and he 
was prepared to make a 10 ton frame to be tested to 
destruction in competition with a steel frame. 

Mr. Walker told the meeting that he had received 
heavy steel castings both from Mr. Allen and Mr. 
Hall, and they were equally good. The Bessemer 
converter had to answer for many sins that were 
not its own, and one of the chief was the want of 
skill in those that used it. If the process had been 
as favourably treated in this respect as the open- 
hearth, its reputation would have been better. Mr. 
Hall had said that good Bessemer castings could 
not be made, he had found by experience that this 
was incorrect. He agreed, however, with Mr. 
Hall’s idea, that hammering often injured large 
masses of metal; what was really wanted was 
rather pressure than percussion. He looked for- 
ward to casting such objects as crossheads, and 
afterwards consolidating them by heavy pressure. 
It was quite possible to develop a cavity in the 
centre of a perfectly sound shaft by hammering it. 
In conclusion, he could bear testimony to the 
marvellous improvement that had been effected in 
steel castings of late. 

Mr. Platt said that his experience of steel castings 
was confined to such as were used in hydraulic 
work, and he had found a great falling off in the 
quality of late, which he attributed to the pressure 
of work in the foundries. His firm has seriously 
considered the advisability of returning to the use 
of wrought iron. 

Mr. Snelus had hoped, now that the profit had 
disappeared from every branch of steel manufac- 
ture except castings, that that at least might have 
remained, but Mr. Martell had dispelled that 
idea. He wished to learn from Mr. Allen if it 
would be sufficient to pour Bessemer metal from 
one ladle to another, as he had seen Mr. Gyers do, 
in place of using an agitator. In relation to this 
subject of soundness in castings, he had been read- 
ing the account of the researches of Professor 
Muller, and he had been induced to abandon 
the opinion that blows were caused by carbonic 
oxide and hydrogen, and to fix upon hydrogen as 
the sole cause. 

Sir William Siemens considered thanks were due 
to Mr. Parker for his action in this matter. It 
would have been far easier for him to have kept to 
the old lines, and would have saved him great 
trouble and responsibility. His own opinion was 
that a steel casting, well annealed, was superior to 
a forging when of a complicated form. The act of 
forging large masses produced harm, especially at 
the points where there was a sudden change of form. 
The blows did not penetrate to the centre, and 
consequently the exterior became expanded, and 
cavities were formed. It would seem that the 
variations of practice set forth by Mr. Parker had 
been explained away in the discussion. Oil harden- 
ing had been alluded to. It was difficult to explain 
how it could increase the ultimate strength of steel 
without diminishing the ductility, and this was a 
point that needed investigation. It was certain that 
there was no chemical action, and the effectappeared 
to be due to a point of surface cooling, which 
while not injurious, was sufticient to produce com- 
pression of the inner portion, and hence to cause a 
condensation of the particles. He did not agree 
with Mr. Walker that this could be effected by 
mechanical pressure. The outside layer of metal 
seemed to set to that point at which it was able 
to resist any force that could be applied to it, and 
the interior was not affected. He was quite of Mr. 
Parker's opinion that the best result is obtained 
from mild steel. When it was considered that the 
ultimate tensile stress that is put upon metal in 





machinery is limited to 4 tons per square inch, there 





could be no cause to raise the strength . of the 
material to 40 tons per square inch, if that were 
accompanied by a loss of ductility, and the metal 
was not so ready to yield before it broke as before. 

The President wished to learn from Mr. Parker 
by what process Vicker’s shafts were made. As to 
Mr. Putnam’s experiment, he thought, unless he 
had explained to the manufacturers the use to which 
the steel was to be put, and he understood that he 
had not, that it was valueless, and he suggested that 
it should be repeated under fairer conditions. 

In reply, Mr. Parker said that Messrs. Vickers 
and Sons used a modification of the Siemens pro- 
cess. He had been much pleased with the valuable 
discussion that had resulted from his paper, and 
the general agreement of the steel manufacturers 
which had been demonstrated. He had himself 
pointed out the fact noticed by Mr. Riley that the 
quality of plates did not always correspond exactly 
to the amount of work put upon them. He did 
not agree with Mr. Spencer that cast steel could be 
stronger than wrought. He had arrived at this con- 
clusion by a careful course of experiments, in which 
he had used blows, tension, bending, and torsion, 
and he had formed his opinion from what he had 
learnt in this way. His friend and colleague, Mr. 
Martell, appeared to think that the failures which 
had occurred in steel castings were due to faulty 
material. This was quite incorrect ; they were 
attributable to want of knowledge as to _ its 
manipulation. Great alterations of practice must 
have some failures. Steel contracts twice as 
much as cast iron, and consequently a rudder, 
such as the one shown upon the wall in dia- 
gram would contract 1} in. at the bottom, and 
hardly anything at the top. It was therefore not 
surprising that when it was placed on end, and 
allowed to fall upon a hard floor it broke. Such 
articles are now made in two pieces, and thus the 
internal strains are avoided. He had known stern 
frames tested to 37 tons per square inch, and have 
hundreds of holes drilled in them without a flaw 
being discovered. Some of the failures were due 
to the method of testing, which had been too 
violent, and such as wrought iron could not have 
withstood. He knew the case of the crankshaft 
mentioned by Mr. Martell. It has no blowholes, 
but the collars for the thrust bearing had been cast 
on instead of being turned out, and the unequal 
expansion had formed a crack. 


now. 

Mr. Allen, in replying to the remarks on his 
paper, said that his object had been to disseminate | 
the information, that the Bessemer process was as 
well adapted for the production of castings as those 
which were better known. He did not think uni- | 
formity of structure could be attained by pouring | 
the metal from ladle to ladle, as mentioned by | 
Mr. Snelus, so well as by the agitator. 

THE TEMPERATURE OF Hor Biasts. 


At the morning sitting of Thursday, the following | 


two papers were read and discussed : *‘ A Comparison 
of the Working of a Rlast furnace with Blast varying 
from 990 deg. to 1,400 deg. Fahr.,” by Mr. W. Hawden 
of Middlesbrough, and ‘‘On the Value of the Succes- 
sive additions to the Temperature of the Air used in 
Smelting Iron,” by Mr. I. Lowthian Bell, F.R.S. Mr. 
Hawdon gave an account of the saving effected by 
the substitution, at the Newport Iron Works of 


Messrs. Samuelson and Co., of Cowper stoves, for! s 
I , 


the old pipe stoves, and the consequent raising of 
the temperature of the blast, from 990 to 1,400 
degrees. The yield increased from 400 tons perweek 
to 458, while the consumption of coke fell from 
23.8 to 22.3 ewt. per ton of iron. 

Mr. Bell stated in his paper that he had had an 
opportunity of inspecting the new furnaces described 
by Mr. Hawdon, and he traced very carefully the 
effects that might be expected to follow from 
the altered conditions, and compared them with 
the results actually attained. A very animated dis- 
cussion was commenced by Mr. Cochrane, who had 
worked out the theoretical saving according to his 
theory, and found it very nearly in agreement with 
the actualone. Mr. Whitwell described his stoves, 
and was followed by Mr. Williams, who had found 
furnaces of large capacity to be uneconomical. Mr. 
Richards and Mr. Allison bore testimony to the ad- 
vantage of using Whitwell’s stoves, while Mr. 
Martin gave a favourable account of the Cowper 
stove. After several other speeches, which our 
space forbids us to notice, Mr. Bell replied, stating 
by the way, that Mr. Cochrane seemed to have 
greatly misunderstood him. 


There were twenty | 
shafts upon Turton’s patent running in the Atlantic | 


[May 11, 1883. 


NORTHAMPTON [RON Ore. 


At the meeting yesterday afternoon Mr. Butlin’s 
paper ‘On the Northampton Iron Ore District,” 





was read, but did not elicit much discussion, as it 
was chiefly descriptive. 





NOTES. 
A New SprcTROMETER. 

PROFESSOR CiiFToN, of Oxford, has brought out a 
new spectrometer. In the ordinary instrument the 
axis round which the prism turns, and the axis 
round which the telescope turns, are generally at an 
angle to each other; but it is of importance that 
they should not be inclined in this way, hence Pro- 
fessor Clifton has made them coincident. There is 
in fact only one axis in the new instrument, the 
telescope, divided circle, and prism plate being fixed 
on one conical axis turned very true. 

Foreret.inc Frrepamp Escapes 

It is well known that the escape of. firedamp 
in mines is intimately associated with the height 
of the barometer, which thus becomes a means of 
foretelling when such escapes are most likely to 
occur. But according to M. de Chancourtois, who 
has brought the matter before the French Academy, 
the danger is also increased by strain in the earth's 
crust causing or opening fissures in the coal; and 
he therefore | proposes to fix sismographic apparatus 
at the head of every dangerous mine in order to 
detect these strains and provide additional precau- 
tions against the gas. 

EXHIBITION OF IRRIGATION MACHINERY. 

The Italian Minister of Agriculture, Industry, and 
Commerce has ordered an international exhibition 
and competition of irrigation machinery to be held 
at Cagliari, Sardinia, from June Ist to 20th of this 
year. The exhibits are divided into four classes ; 
first, tubular well-sinking apparatus and pumps ; 
second, boring and drilling apparatus for Artesian 
wells ; third, all kinds of water-raising apparatus, 
including pumps, hydraulic rams, wheels, &c. ; 
fourth, drawings of irrigation works suitable for 

Sardinia. A number of medals will be awarded as 
prizes, and the Government will purchase apparatus 
in the third class to the value of 1601. The last 
day for receiving applications for space will be 
May 15th. 

Tue Late Mr. Joun F. Ure. 

It is with much regret we announce the death of 
Mr. John Francis Ure, who was for so many years 
the engineer to the Tyne Improvement Commis- 
sioners, in whose service he effected such improve- 
ments in the navigation of the river as to have 
| placed him in the front rank of his profession. He 
_had previously been half a dozen years or so in the 
| service of the Clyde Navigation Trustees, and be- 
fore that time he had a varied career both at home 
| and abroad. Latterly he was the senior partner of 

the firm of John Elder and Co., the eminent ship- 
| builders and engineers on the Clyde, as the repre- 
sentative of his sister, Mrs. Elder. In our next 
| issue we shall give a detailed notice of Mr. Ure’s 
| professional career. 

Cotour BLINDNEss, 

An interesting paper dealing with the phenomena 
of Daltonism was read before the Physical Society 
on Saturday last. The author, Mr. H. R. Troop, 
showed that the hypothesis of three fundamental 
colour sensations was not the only one which 
atisfies the well-known equation of Maxwell: 
X=¢ V+cC+uU, where X is an unknown tint ; V, 
vermilion; C, chrome yellow; U, ultramarine, 
and 7, ¢, v, given qualities of the same. <A recent 
case of colour blindness would indicate that there 
were two pairs of colour senses ; and the author 
gave reasons for adding a fifth sense, namely, that 
for white. During the discussion which ensued an 
instance was given of an engineer who coloured his 
plans with brown when he meant to use green, thus 
mistaking the two tints. Mr. Lewis Wright drew 
attention to the fact that his own eyes varied in 
their colour sense from day to day, especially if he 
felt out of sorts, and one eye differed from the 
other in its power of distinguishing colours. He 
recommended a study of these small variations as 
likely to thrown light on colour blindness. Pro- 
fessor Clifton, president of the society, stated that 
he found great differences in the fitness of his 
students for optical experiments, some being unable 
to distinguish tints which others can, and some 
being incapable of distinguishing colours one day 
which they can do on another. He considered 
that only one in three students was fit for certain 
polarisation experiments. 
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THE NEW PATENT BILL. 
To THE Epiror OF ENGINEERING. 

S1r,—As you have opened your pages to correspondents 
on the above subject, I send you a few lines. : 

I wish the new Bill had been drawn so as to retain all 
that is good in the present law, and simply to improve 
that which most people of experience know to be capable 
of improvement. ny . 

I think that the term of provisional protection should 
not be extended beyond six months. It is a vexatious 
period to some inventors, and a great boon to many others, 
according to the character of the mvention. I would pre- 
fer either the six months should be retained, or else pro- 
visional protection entirely abolished. eo 

I think also it would be well to abolish provisional pro- 
tection in all cases where inventions are communicated 
from abroad. ‘This would, to some extent, check dis- 
honesty with respect to such inventions. 

Then with respect to the fees ; I would have payments 
of 10/. a year instead of those > pei The first 107. to 
be paid on the first day of the fifth year, and 10/. on every 
succeeding my a the date of the patent. The 
payments would then be 4/. for the first four years, and 
ten sums of 10/. each, making in all 104/. if the patent is 
kept up. : ae 

/ cases where the 50/. has been paid on existing 
patents, such patents should be allowed to run to the end 
of the ninth year without further payment. In cases 
where the 100/. has been paid, of course the validity would 
be untouched. 

There is one good feature in the Bill, and that is the 
recognition of the fact that lawyers are not the proper 
persons to judge patent matters. I hope that this may 
prove to be the point of the aes for severing patent 
matters from lawyers altogether. Unless a barrister is a 
really scientific man his opinion becomes an intolerable 
nuisance, creating unnecessary litigation instead of set- 
tling it. 

oo be well in this discussion if the terms ‘‘ final” 
and ‘‘ complete” were carefully kept distinct ; the “‘ final” 
is filed after a provisional, but a ‘‘ complete” implies a 
single transaction without any provisional protection. 

Yours obediently, 
May 5, 1883. THomas Moy. 








THE PORT RUSH ELECTRIC RAILWAY. 
To THE Epritog oF ENGINEERING. 

S1r,—-I observe a statement in your issue of April 20 
that the cost of running the Wilkinson steam tramway 
engine onthe Port Rush Electric Railway for a distance 
of 312 miles is 8/. 4s. 94d., while a calculation, based upon 
experiment, shows that the cost by electric car for the 
same load and distapce would be 5/. 19s. 1d. 

Will you allow me to point out that there are other 
steam tramway locomotives which contrast much more 
favourably, in their running cost, with electric motors ? 

For instance, the engine on the Stockton Tramways on 
one occasion ran 315 miles for 3/. 11s., and on another 
310 miles at a cost of 3/. 10s. 3d. These figures give an 
average of only 2}d. per mile, and this rate has been 
maintained for the past eighteen months, whereas the 
cost of working the Wilkinson engine appears from above 
figures to be 6d. 7 mile. 

am, Sir, your obedient sérvant, 
May 7, 1883. OBSERVER. 


A FIREDAMP AND ESCAPED GAS 
INDICATOR. 
To THE EDITOR OF ENGINEERING. 

Sir,—Mr. W. L. Thompson’s letter to you of April 18 
I thought would have received an answer ere this. All 
colliery owners and managers will hail with satisfaction 
any reliable, simple, and portable instrument which will 
detect gas easily, and shuw the percentage of gas in the 
currents travelling in our collieries and mines. Most of 
the members of the Chesterfield Institute Coal-Dust Com- 
mittee were present when the experiments were made 
with M. Libin’s gas detector, and were much interested. 
Mr. Jones, with his usual care, had arranged a mixture 
of gas and air for the experiments, and by this means it 
was clearly shown that an elongation and increased 
brilliancy of flame were visible to the naked eye with even 
3 per cent. of gas in an ordinary Davy lamp. 

ooking at this ingenious instrument from a practical 
point of view, in its present shape it is not adapted for 
carrying through all the intricacies of the mine, over falls 
of coal or stone, and unless suitable for an ordinary fire 
trier, itis useless. The next objection is that it makes no 
difference in alarm between 3 per cent. of gas and any 
greater quantity. Then, again, if it is placed in firedamp, 
and the porous cell becomes charged with carburetted 
hydrogen, the membrane expands and rings the bell, and 
continues ringing although gas may afterwards not be 
present, and the detector must be exposed to a perfectly 
pure atmosphere some time before it ceases to give the 
alarm. 

The invention is undoubtedly valuable, and when it 
has been simplified and so arranged that the percentage of 
gas present can be shown it will be a boon to all those 
who have to manage collieries. 

It is impossible to have a detector fixed in each stall 
or working place and have them connected by wire with 
a central station, as the gas appears at one time in one 
place, and at another time in quite a different place. 
Any instrument which causes the collier to rely on it, 
and to neglect the proper and periodical testing of the 
whole of his working place with the safety lamp, will do 
more harm than good. 

In a well-ventilated colliery, therefore, I cannot see 
that the detector will be of any use unless it is carried by 
the underview, deputies, and fire-triers, and as they have 





their light to carry with them under any circumstances, 
I am afraid that, until the detector gives light as well as 
indicates the presence of gas, practical men will be slow 
to adopt it. 

No one will care to devote the time and ingenuity that 
M. Libin has to this clever instrument merely to produce 
a toy which the manager may take when he goes into the 
pit or not as he chooses. 

The inventor, when he came to Chesterfield, seemed to 
have lost sight of the fact that the percentage of gas is 
the chief aim to be attained. With our present arrange- 
ments, the flame of the lamp clearly shows the percentage 
of gas present up to acertain point, and this was very 
ably dealt with by Mr. Jones in the paper which he read 
before the Manchester Institute of Gas Engineers last 
February. 

I cannot see why M. Libin should not combine with 
his detector a light and compete for the 500/. reward 
offered by Mr. Ellis Lever. 

Yours truly, 
I. A. LONGDEN. 





WIMSHURST’S INDUCTION MACHINE. 
To THE EpIToR oF ENGINEERING. 

Sir,—Some weeks ago I wrote to you respecting an 
induction electrical machine which I had made upon Mr. 
James Wimshurst’s model, from the description you gave 
in your issue of January 5. At that time I had not 
succeeded in making the machine work, but I am now 
pleased to say that, thanks to many valuable hints and 
directions most kindly furnished me by Mr. Wimshurst, 
I have brought the machine into a very satisfactory con- 
dition ; and can obtain sparks from 34in. to 4in. long 
with almost perfect regularity. 

It may interest and be of use to any of your readers who 
are making or who contemplate making machines on this 
principle, if I state that all my failure was attributable 
to a want of strict adherence to the description and illus- 
tration you gave, and to insufficient care being taken in 
insulating and in correctly forming the charged con- 
ductors, electrodes, &c. 

I have recently had an opportunity of comparing my 
machine with one on Voss’s principle, and I can entirely 
endorse the opinion you expressed as to the superiority of 
Mr. Wimshurst’s construction. This is perhaps more 
noticeable (in my case) in the perfect reliance which can 
be placed upon the machines becoming excited, no matter 
what may be the state of the atmosphere at the time, 
than in the increased power of production which it 
possesses, although in this respect, too, there is no 
comparison. 

There can be little doubt that ere long many students of 
electricity will feel themselves indebted to the inventor 
for placing at their disposal a reliable and powerful source 
of static electricity, and for myself it is with pleasure I 
express my obligation to Mr. Wimshurst for the help he 
has afforded. Yours truly, 

A. E. 


Manchester, May 8, 1883. 


ELECTRICITY APPLIED TO EXPLOSIVE 
PURPOSES. 

Tue fifth of the series of six lectures on the applica- 
tions of electricity, was delivered at the Institution of 
Civil Engineers on Thursday evening, the 19th of April, 
1883, by Professor F. A. Abel, C.B., F.R.S., Hon. M. 
Inst. C.E. The subject was ‘Electricity Applied to 
Explosive Purposes.” The following is az abstract of the 
lecture : 

In introducing the subject the lecturer indicated the 
principal advantages which it had been early observed 
would result from a certain mode of firing explosive 
charges by electric current instead of by the ordinary 
fuses, the best of which had inherent defects, greatly 
limiting their use for any but the simplest operations. He 
traced the history and development of electric firing from 
the crude experiments of Benjamin Franklin, about the 
year 1751, through the various stages in which frictional 
electricity, volta-induction apparatus, and magneto- 
electric machines had supplied the means of generating 
the current, the tendency of late years being to revert to 
a modified form of voltaic battery for one class of work, 
and to employ dynamo-electric machines for another class. 
The history and development of the low-tension, or wire- 
fuse, and of the various fuses employed with electric 
currents of high tension, were also discussed, and their 
relative advantages, defects, and performances were 
described. 

The only sources of electricity which at present 
thoroughly fulfilled the conditions essential in the explo- 
ding agent for submarine mines, were constant voltaic 
batteries. They were simple of construction, compara- 
tively inexpensive, required but little skill or labour in 
their production and repair, and very little attention to 
keep them in constant good working order for long 
periods, and their action might be made quite independent 
of any operation to be performed at the last moment. 

When first arrangements were devised for the applica- 
tion of electricity in the naval service to the firing of 
guns and so called outrigger charges, the voltaic pile 
recommended itself for its simplicity, the readiness with 
which it could be put together and kept in order by 
sailors, and the considerable wer presented and 
maintained by it for a number of hours. Different forms 











of pile were devised at Woolwich for boat and ship use, 

| the latter being of sufficient power to fire heavy broad- 

| sides by branch circuits, and to continue in a serviceable 
condition for twenty-four hours, when they could be 

| replaced by fresh batteries, which had in the mean time 

| been cleaned and built up by sailors. 

The Daniell and sand batteries first used in conjunction 











with the high-tension fuse for submarine mining service 
were speedily replaced by a modification of the battery 
known as Walker’s, which was after some time converted 
into a modified form of the Leclanché rng a 

The importance of being able to ascertain by tests that 
the circuits leadiug to a mine, as well as the fuses intro- 
duced into that circuit, were in proper order, very soon 
became manifest ; and many instances were on record in 
the earlier days of submarine mining of the disappoint- 
ing results attending the accidental disturbance of 
electric-firing arrangements, when proper means had not 
been known or provided for ascertaining whether the 
circuit was Pll, ng or for localising any defect when 
discovered. 

The testing of the Abel fuse, in which the bridge, or 
wes and conducting composition, was a mixture of 
the copper phosphide and sulphide with potassium 
chlorate, was easy of accomplishment (by means of feeble 
currents of high tension), in proportion as the sulphide of 
copper predominated over the phosphide. Even the 
most sensitive might be thus tested with safety ; but 
when the necessity for repeated testing, or even for the 
passing of a signal through the fuse, arose, as in a per- 
manent system of submarine mines, the case was different, 
this fuse being susceptible of considerable alterations in 
conductivity on being frequently submitted to even ve 
feeble test currents, and its accidental ignition, by suc 
comparatively powerful test or signal currents, as might 
have to be employed, became so far possible as to create 
an uncertainty which was most undesirable. 

Hence, and also because the priming in these fuses was 
liable to some chemical change detrimental to its sensi- 
tiveness, unless thoroughly protected from access of 
moisture, another form of high tension fuse, specially 
adapted ‘for submarine mining service, was devised at 
Woolwich. This, though much less sensitive than the 
original Abel fuse, was sufficiently so for service require- 
ments, while it presented great superiority over the latter 
in stability pod uniformity of electric resistance ; and, 
though not altogether unaffected by the long-continued 
transmission of test currents through them, the efticiency 
of the fuse was not affected thereby. 

Although high tension fuses presented decided advantages 
in point of convenience and efficiency over the earlier form 
of platinum wire fuse, the requirements which arose, in 
elaborating thoroughly efficient permanent systems of de- 
fence by submarine mines, and the demand for a battery 
for use in ships which would remain practically constant 
for long periods, caused a very careful consideration 
of the relative advantages of the high and low tension 
systems of firing to result in favour of the employment of 
wire fuses for these services. In addition to the disad- 
vantages pointed out there wasan element of uncertainty, 
or possible danger, in the employment of high tension 
fuses, which, though fully eliminated by the adoption of 
voltaic batteries, in place of generators of high-tension 
electricity, might still occasionally constitute a source of 
danger, namely, the possibility of high-tension fuses being 
accidentally exploded by currents induced in cables, with 
which they were connected, during the occurrence of 
thunderstorms, or of less violent atmospheric electrical 
disturbances. 

Experiment, and the results obtained in military 
service operations, had demonstrated that if insulated 
wires, immersed in water, buried in the earth, or even 
extended on the ground, were in sufficient proximity to 
one another, each cable being in circuit with a high-tension 
fuse and the earth, the explosion of any of the fuses by a 
charge from a Leyden jar, or from a dynamo-electric ma- 
chine of considerable power, might be attended by the 
simultaneous ignition of fuses attached to adjacent cables, 
which were not connected with the source of electricity, 
but which becomes sufficiently charged by the inductive 
action of the transmitted current. it therefore appeared 
very possible that insulated cables extending to land or 
submarine mines, in which high-tension fuses were en- 
closed, might become charged inductively during violent 
atmospheric electrical disturbances to such an extent as 
to lead ta the accidental explosion of mines with which 
they were connected. Ina report by Von Ebner on the 
defence of Venice, Pola, and Lissa, by submarine mines, 
in 1866, he refers to the accidental explosion of one of a 
group of sixteen mines during a heavy thunderstorm, as 
well as to the explosion of some mines, by the direct 
charging of the cables, through the firing station having 
been struck by lightning. Two instances of the acci- 
dental explosion of tension fuses by the direct charging of 
overhead wires during lightning discharges occurred in 
1873 at Woolwich. 

Subsequently an electric cable was laid out at Woolwich 
along the river bank below low-water mark, anda tension 
fuse was attached to one extremity, the other being buried. 
About eleven months afterwards the fuse was exploded 
by a charge induced in the conductor during a very heavy 
thunderstorm. 

In consequence of such difficulties as these experienced 
in the special application of the high-tension fuses to 
submarine purposes, the production of comparatively 
sensitive low-tension fuses, of much greater uniformity 
of resistance than those employed m former years, was 
made the subject of an elaborate experimental investi- 
gation by the lecturer. Different samples of compara- 
tively thin wires, made from commercial platinum, 
showed very great variations in electrical conductivity. 
Very considerable differences in the amount of forging 
to which the metal, in the form of sponge, had been 
subjected, did not importantly affect either its specific 
gravity or its conductivity, and the fused metal had only 
avery slightly higher degree of conductivity than the 
same metal forged from the sponge. The conductivity of 
very fine wires could therefore be but slightly affected 
by physical differences in the metal, and the considerable 
differences in conductivity observed in different samples 
of platinum were therefore chiefly ascribable to variations 
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in the degree of its purity. It appeared likely that 
definite alloys might furnish more uniform results than 
commercial platinum ; experiments were therefore made 
with fine wires of German silver, and of the alloy of 66 of 
silver with 33 of platinum employed by Matthiessen for 
the production of B. A. Standards of electrical resistance. 
Both were greatly superior to ordinary platinum in regard 
to the resistance opposed to the passage of a current ; 
German silver was in its turn superior to the platinum- 
silver alloy ; although the difference was only trifling in 
the small lengths of fine wire used in a fuse (0.25 in.), 
while the comparatively ready fusibility of the platinum 
silver wire contributed, with other physical peculiarities 
of the two alloys, to reduce the fine German silver wire 
to about a level with it. Moreover, the latter did not 
resist the tendency to corrosive action exhibited by gun- 
wder, and other more readily explosive ‘agents, which 
ad to be placed in close contact with the wire bridge in 
the construction of a fuse, while the platinum silver was 
found to remain unaltered under corresponding conditions. 
Experiments having also been made witlr alloys of plati- 
num with different proportions of iridium, the metal with 
which it is chiefly associated, very fine wires of an alloy 
containing 10 per cent. of irridium were eventually 
selected as decidedly the best materials for the produc- 
tion of wire fuses of comparatively high resistance and 
uniformity, this alloy being found decidedly superior in 
the latter respect, as well as in point of strength (and 
therefore of manageableness in the state of very fine wire, 
0.001 in. in diameter), to the platinum silver wire. The 
fuses now used in military and submarine services were 
made with bridges of iridio-platinum wire, containing 
10 per cent. of the first-named metal. 

The electrical gun tubes in the Navy were fired by 
means of a specially arranged Leclanché battery, and 
branch circuits worked to the different guns; in broad- 
side firing, it was important that the wire bridge of any 
one of the gun tubes which was first fired should be in- 
stantaneously fused on the passage of the current, so as 
tocut this branch out of circuit ; in this respect the com- 
paratively fusible platinum-silver alloy appeared to pre- 
sent an advantage, hence the naval electrical fuses were 
made with bridges of thatalloy. Uniformity of electrical 
resistance had become a matter of such high importance 
in the delicate arrangements connected with the system 
of submarine mines, as now perfected, that the very 
greatest care was bestowed upon the manufacture of 
service electric fuses and detonators, which were in fact 
made, in all their details, with almost the precision 
bestowed upon delicate scientific instruments, and the 
successful production of which involved an attention to 
minutiz which would surprise a superficial observer. 

One of the earliest applications of electricity to the 
explosion of gunpowder was the firing of guns upon proof 
at Woolwich by means of a Grove battery and a gun tube, 
whch was fired by a platinum wire bridge, a shunt arrange- 
ment being used for directing the current successively 
into the distinct circuits connected with the guns to be 
proved. When the high-tension fuse had been devised, 
gun tubes were made to which it was applied, and an 
exploder was arranged by Wheatstone, sored a large 
number of shunts, so that as many as twenty-four guns 
might be brought into connexion with the instrument, 
and successively fired by the depression of separate keys 
connected with each. 

The firing of cannon, as time signals, was an ancient 
practice in garrison towns, but the regulation of the time 
of firing the gun, by electrical agency from a distance, 
appears first to have been accomplished in Edinburgh, 
where, since 1861, the time gun had been fired by a me- 
chanical arrangement, actuated by a clock, the time of 
which is controlled electrically by the meantime clock at 
the Royal Observatory on Calton Hill. 

Shortly after the establishment of the Edinburgh time 
gun, others were introduced at Newcastle; Sunderland, 
Shields, Glasgow, and Greenock. The firing of the gun 
was arranged for in various ways; in some instances it 
was effected either direct from the observatory at Edin- 
burgh, or from shorter distances, by means of Wheat- 
stone’s magneto-electric exploders. At present there 
were time guns at West Hartlepool, Swansea, Tyne- 
mouth, Kendal, and Aldershot, which were fired electri- 
cally, either by currents direct from London, or by local 
batteries, which were thrown into circuit at the right 
moment by means of relays, controlled from St. Martin’s- 
le-Grand. 

About thirteen years ago the electrical firing of guns, 
especially for broadsides, was first introduced into the 
Navy, with the employment of the Abel high tension gun 
tube and voltaic piles. The gun tubes then used were 
manufactured simply for the proof of cannon and for ex- 
perimental artillery operations, and were of very simple 
and cheap construction. Experience proved them to be 
unfitted to withstand exposure to the very various 
climatic influences which they had to encounter in Her 
Majesty’s ships, and in stores in different parts of the 
world. The low tension gun tubes, having a bridge of 
very fine platinum-silver wire surrounded by readily 
ignitable priming composition, was therefore adopted as 
much more suitable for our naval requirements. 

The arrangements for broadsides or independent firing, 
and also forthe firing of guns in turret ships, had been 
very carefully and successfully elaborated in every detail, 
including the provision of a so-called drill or dummy 
electrical gun tube, which was used for practice and 
refitted by well-instructed sailors. The firing keys and 
all other arrangements connected with electrical gun 
firing, were specially designed to insure safety and 
efficiency at the right moment. 

The electric detonators for firing outrigger torpedoes, or 
for other operations to be performed from open boats, 
corresponded, so far as the bridge was concerned, with 
the naval electric gun tubes, and were fired with a 
specially-fitted Leclanché battery. These electric appli- 





ances were now distributed throughout the Navy, and the 
men were kept, by instruction and periodical practice, 
well versed in their use. 

The application of electricity to the explosion of sub- 
marine mines for purpose of defence and attack, received 
some attention from the Russians during the Crimean 
War under the direction of Jacobi; thus a torpedo, 
arranged to be exploded electrically when coming into 
collision with a vessel, was discovered at Yeni-Kale 
during the Kertsch expedition in 1855. Some arrange- 
ments were made by the British at the conclusion of the 
war to apply electricity to the explosion of large powder 
charges for the removal of sunken ships, &c., in Sebas- 
topol and Cronstadt harbours. In 1859 a system of sub- 
marine mines, to be fired through the agency of elec- 
tricity by operators on shore, was arranged by Von 
Ebner for the defence of Venice, which, however, never 
came into practical operation. Early in 1860 Henley’s 
large magneto-electric machine, with a supply of Abel 
fuses, and stout india-rubber bags, with fittings to resist 
water pressure, were despatched to China for use in the 
Peiho river, but no application appeared to have been 
made of them. The subject of the utilisation of elec- 
tricity for purposes of defence, however, did not receive 
systematic investigation in England or other countries 
until some years afterwards, when the great importance 
of submarine mines, as engines of war, was demonstrated 
by the number of ships destroyed and injured during the 
war in America, 

The application of electricity to the explosion of sub- 
marine mines was very limited during that war, but 
arrangements for its extensive employment were far 
advanced in the hands of both the federals and confede- 
rates at the close of the war, men of very high qualifica- 
tions, such as Captain Maury, Mr. N. J. Holmes, and 
Captain McEvoy having worked arduously and success- 
fully at the subject. 

The exptosion of submerged powder charges, by 
mechanical contrivances, either of self-acting nature, or to 
be set into action at desired periods, was accomplished as 
far back as 1583, during the siege of Antwerp, by the 
Duke of Parma, and from that period to 1854, mechanical 
devices of more or less ingenious and practicable character 
had been from time to time applied, to some small 
extent, in different countries, for the explosion of 
torpedoes. The Russians were the first to apply self- 
acting mechanical torpedoes with any prospect of success, 
and had the machines used for the defence of the Baltic 
been of larger size (they only contained 8lb. or 91b. of 
gunpowder), their presence would probably have proved 
very disastrous to some of the English ships which came 
into collision with and exploded them, Various mechani- 
cal devices for effecting the explosion of torpedoes by 
their collision with a ship were employed by the Americans, 
a few of which proved very effective. But although in 
point of simplicity and cost, a system of defence by means 
of mechanical torpedoes possessed decided advantages 
over any extensive arrangements for exploding submarine 
mines by electric agency, their employment was attended 
by such considerable risk of accident to those at whose 
hands they received application that, under many circum- 
stances which were likely to occur, they became almost as 
great a source of danger to friend as to foe. 

The mbst important advantages secured by the applica- 
tion of electricity as an exploding agent of submarine 
mines were as follows: They might be placed in posi- 
tion with absolute safety to the operators, and rendered 
active or passive at any moment from the shore; the 
waters which they were employed to defend were there- 
fore never closed to friendly vessels until immediately 
before the approach of an enemy ; they could be fixed at 
any depth beneath the surface (while mechanical torpedoes 
must be situated directly or nearly in the path of a pass- 
ing ship), and they might be removed with as much safety 
as attended their application. 

There were two distinct systems of applying electricity 
to the explosion of submarine mines. he most simple 
was that in which the explosion was made dependent upon 
the completion of the electric circuit by operators stationed 
at one or more posts of observation on shore; such a 
system depended, however, for efficiency, on the experi- 
ence, harmonious action, and constant vigilance of the 
operators at the exploding—and observing—stations, and 
was, moreover, entirely useless at night, and in any but 
clear weather. 

The other, which might also be used in conjunction 
with the foregoing, was that of self-acting mines, exploded 
either by collision with the ship, whereby circuit was 
completed through the enclosed fuse, or by the vessel 
striking a circuit closer, whereupon either the mine, 
moored at some depth beneath, was at once fired, or the 
necessary signal was given to the operator on shore. 

Continental nations had followed in our footsteps in 
providing themselves with equipments for defensive pur- 
poses by submarine mines, and the Danes, Swedes, and 
Norwegians had pursued the subject of submarine mines 
with special activity and success. 

In the United States the subject of the utilisation of 
electricity as an exploding agent for war purposes was 
being actively pursued, and important improvements in 
exploding instruments, electric fuses, and other appliances 
had been made by Smith, Farmer, Hill, Striedinger, and 
others already mentioned, while no individual had contri- 
buted more importantly to the development of the service 
of submarine explosions than General Abbot, of the 
United States Engineers. 

Illustrations of actual results capable of being produced 
in warfare, by submarine —- had hitherto been 
very few; but of the moral effects of oo 
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there had already been abundant illustrations. 
war carried on for six years by the Empire of Brazil and 
the Republic of Uruguay and the Argentine Republic of 
Paraguay, the latter managed, by means of submarine 
mines, to keep at bay, for the whole period, the Brazilian 





fleet of fifteen ironclads and sixty other men-of-war. In the 
Russo-Turkish war, submarine mines and torpedoes were 
a source of continual apprehension ; and the French naval 
superiority was paralysed, during the Franco-German 
war, by the existence, or the reputed existence, of mines 
in the Elbe. 

The application of electricity to the explosion of military 
mines, and to the demolition of works and buildings, had 
been of great importance in recent wars in expediting 
and facilitating the work of the military engineer. The 
rapidity with which guns, carriages, &c., were disabled 
and destroyed by a small party of men who landed after 
the silencing of the forts at p Reto illustrated the 
advantages of electrical exploding arrangements, com- 
bined with the great facility afforded for rapid operations 
by the power possessed of developing the most violent 
action of gun-cottun, dynamite, &c., through the agency 
of a detonator, 

The application of electricity to the explosion of mines 
for land defences during active war was not an easy 
operation, inasmuch as not only the preparation of the 
mines, but also the concealment of electric cables and all 
—— from the enemy, entailed great difficulties, 
unless the necessary arrangements could have been made 
in ample time to prevent a knowledge of them reaching 
the enemy. 

But few words need be said to recall to the minds of 
civil engineers the facilities which the employment of 
electricity to explosive purposes afforded for expediting 
the carrying out of many kinds of works in which they 
were immediately interested. Electrical blasting, espe- 
cially in combination with rock-boring machines, had 
revolutionised the operation of tunnelling and driving of 
galleries; and, although in ordinary mining and quarry- 
ing operations the additional cost involved in the —7T- 
ment of fuses, conductors, and the exploding machine, 
was not unfrequently a serious consideration, there were, 
even in those p ans a many occasions when the power 
of firing a number of shots simultaneously was of great 
importance. There was little doubt, moreover, that 
accidents in mining and quarrying would be considerably 
reduced in number, if electrical blasting were more 
frequently employed. 

e conveniences presented by electric firing arrange- 
ments, under special circumstances, were interestingly 
illustrated by a novel proceeding at the launch of a large 
screw steamer at Kinghorn, in Scotland, which was 
recently accomplished by placing small charges of dyna- 
mite in the wedge blocks along the sides of the keel, and 
exploding them in pairs, hydraulic power being applied 
at the moment that the last wedge was shot away. 

In the deepening of harbours and rivers, and in the 
removal of natural or artificial submerged obstructions, 
the advantages of electric firing were so obvious that 
extended reference to them was unnecessary. 

A substitute for electrical firing, which had been 
jae with success to the practically simultaneous firing 
of several charges, consisted of a simple modification of 
the Bickford fuse, which, instead of burning slowly, 
flashed rapidly into flame throughout its length, and 
hence had received the name of instantaneous fuse, or 
lightning fuse. The fuse burned at the rate of about 
100 ft per second ; it had the general appearance of the 
ordinary mining fuse, but was distinguished from the 
latter by a coloured external coating. Numerous lengths 
of this fuse were readily coupled up together, so as to 
form branches leading to different shot holes, which might 
be ignited together, so as to fire the holes almost simul- 
taneuosly. In the Navy this fuse was used as a means of 
firing small gun-cotton charges to be thrown by-hand into 
boats when these engaged each other, the fuse being fired 
from the attacking boat by means of a small pistol, inte 
the barrel of which the extremity was inserted, 
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FOREIGN AND COLONIAL NOTES. 

Bridging the Niagara.—The Canada Southern Railway 
Company is said to have closed a contract with the 
Pheenix Bridge Company for the construction of a new 
iron suspension bridge across the Niagara. The bridge, 
which will be about a quarter of a mile south of the old 
Suspension Bridge, is to be ready for trains to cross 
by September 1, 1883, after which date the Canada 
Southern Company will not use the International Bridge, 
at Buffalo, or the old Suspension Bridge, and will thus 
avoid the payment of the heavy tolls hitherto levied. 


Railways in Western Australia.—The plans of trans- 
continental railway construction which have been mooted 
in South Australia and Queensland from time to time, 
some of which included some strikingly bold proposals 
are tame and timid compared with one recently discussed 
in the Legislative Council of Western Australia, This 
was nothing less than a proposal to construct 600 miles on 
the land grant system in the newly-explored territory of 
the Kimberley district. The matter came before the 
council as a resolution affirming that that body, having 
considered the Governor’s message and a letter of Messrs, 
Grant and Venn, was of opinion that the proposed line 
would largely promote the development of the Kimberley 
district and of the colony generally. The Colonial 
Secretary explained that the Colonial Government held a 
position of perfect neutrality qn the subject. 


Water Supply of Geelong.—The Victorian Government 
has determined to carry out Mr. Lutz’s scheme for aug- 
menting the water supply of Geelong. 

Steel Rails on the Northern of Spain Railway. — The 
Council of Administration of the Northern of Spain Rail- 
way has now made some progress in steel railing the 
system. At the close of 1881 the length of line laid with 
steel rails was 7184 miles, the whole mileage in opera- 
tion at the same date being 108} miles. Of the 7184 miles 
laid with steel rails, 316} miles were on the main line, 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDINJ 





ENGIN 


EERING. 








MAY 7, 1833, 


Names, &c., of the Communicators are given in Italics 
after the Applicants’ Names. 





2 | 


2213 
2214 
2215 
2216 
2217 
2218 
2219 
2220 
2221 
2222 
May 2. 
2223 


2240 
2241 
2242 
2233 


2244 
2245 
2246 
May 3 
2247 


2248 
2249 





NAMES, &c., 
oF MPPLICANTS, 


J. Palmer, London. 


Allison. Robertson. 
R. K. Jones, Birken- 


head. 
E. Burstow, Horsham. | 
Justice, Hale, 
Mills, Zorrey. 
Mills. Torrey. 
Mills. Bentley and 
Knight, 

Imray, Cochen, Wal- 
ton, and Brown, 
A.W. P 

stone, Warwick. 
F. Wrigh t& M, W. W., 
Mackie, London. 


| + Smith, Sunbury. 


C. Cooke, Sutton, 
Surrey. 

J. Higham, Newton 
Heath 


hillips, Ather-| 





Removing the hair, &c., from 
skins, wc. 


| Electric telephones, 
, Portable drilling apparatus. 


Adjustable saddles for velocipe133. 
| Gas engines. 

Railroad brake apparatus, 

| Railroad brake apparatus. 
| Electric warp or conductors. 


| Embossing rollers, 

Tennis balls, &c. 

Incandescent electric lamps, 

| Cements, &e, 

| Indicating the divergence of mag- 


|  netised needles 
| Knitting machines, 


, Lane 
J. Willis, Bournemouth — and frames. 
G. H. Kirk, Philad — 


el- ho 


phis. 
Pitt Daft. 
Pitt. Da/t. 
Haddan. 


Von Nawrocki, 


Minor. 


| Electric railways. 
| fication). 
| 


{ 
, | Nos. | 
and 


I 


In the Cases of Inventions communicated from Abroad the — 


| 


Dynamo machines and lamps. (Com- 


plete specification), 
| Clasps for garments, 


(Complete 
| specification), 


Wille| Preventing horses from getting shy. 


E. tty Palmer, Becken-| Self-acting tlushing apparatus. 
2209 | J. z + Reakinaen, Hud. Flue-tubes for steam boilers. 
2210 w ‘oom, London. | | eeane electric, &c., machines, and. 


Thompson, Grant. 
J. Douglas ze F, 
Bird, Wigs' 
Boult, mort make. 
C. a 2. am Black- 


measurement of electric power, 
| Infusions of coffee, &c. 
| Hosiery stiching machines, 


| Steam road engine traction wheels. 
| Electrical accumulators, &c, 


G. Asher, Balsall Heath,| Obtaining motive-power. 


and L. L'Hollier, Bir- 

mingham. 
Lyman. Nettleton. 
Newton. Church. 


Lake. 


Lake. Fulton Olsen,| 
C. Biller Albany, 


4.T., 
Fl 


Lake. 
Lake. Z'hompson. 


Carr. 


J. Fyfe, Glasgow, and | 
T. B. Smith, Bir- | 


J, Darvy, Birmingham. 
E. Crossley & R. Coch- | 


rane, Halifax, 

E. Crossley & R.Coch- 
rane, aX. 

W. M. Murdock, Gil- 
wern, Brecon. 

T. H. Kinvig, Castle- | 
town, Isle of Man. 


A. ¢. fichen: q, 2 | | 
U. 


meda, Cal., U.S.A, 
H. Emery, Burslem, 
L. Posset and H. Schi- | 

mansky, Berlin. 

B. A. Dobson & W. H. 

Singleton, Bolton. 

F, Leeming &R. Wil- 
kinson, Bradford. 
J. Linkleter, Tyne- 

mouth. 

F. R. Baker, Birming- 
J, Kigby and I. M. 
Morgan, Walsall. 
Pitt. Verein Chemis- 

cher Fabriken, 

G. Noles, London. 

Lake. Von Ainbach 
and Hauger. 

im. Robinsonand 


Velch. 
mane 
Glaser, Petzold. 


Clark. La Société ano- 
nyme dite ‘ Fon- 
derie de nickel et 
métauz blancs.” 

N. W. Wallace, South- 


"Petzold. 


sea, 
Boult. Elliott & Clark. 


J. Gabbott & L. Hol- 
brook, Nottingham. 

8. Keeton, Leaton, 
Notts. 

P. Ruffani, Dresden. 
W. &B. Taompson, 


Dundes. 
0. Williams, Liverpool. 


| 
| Manufacturing horn and bone strips. 
' — rate of water consump- 


| .... for warping, spooling, &c., 

| yarn. (Complete specification). 
Pulleys for trausmitting motion. 

Paper-fueding devices, 

| specification). 
Bottles and stoppers. 
Extinguishing tire in ships, &c. 

ion lamps. 

Hammerless-guns, &o, 

Weaving carpets, &c, 

{ 
| Manufacture of carpets, rugs, &c. 

| Malleable iron and steel. 

| © artridge pouches, 
Refining, deodorizing, and purifying 
oils and fats, &c. 

| Tobacco pipes, 

Stereotype matrices, 

Machinery for spinning. 

| Looms for weaving. 

Detaching, &c., ships’ boats. 

Portable travelling desk, &c, 

Coach and carriage axles. 
and printing. 

Domestic fire-escapes. 

Coupling buffers, 

Sawing machines, 

Furnaces for steam boilers, &c. 
(Complete specification). 

Catching soot. (Complete specifica- 


tion). 
Manufacture of nickel, cobalt, &c, 


Sword hilt guards. 


Wire rope tramways. 
Knitting machines, 


Draw bars and coupling apparatus, 


Card stands or holders. 
Ships’ decks. 


Dynamo-electric machines, 





1 
} 


| 


Red dye-stuffs suitable for dyeing || 





Dates. 


May 3 
|e 


(Complete speci-', 


May 5 
2285 
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NAMES, &c. 
OF APPLICANTS. 


ABBREVIATED TITLES, &. 





C. Weygang, London. 
een — 
J. Lea, Lond 


| T. Knowles, Solton, 
Lak 


6, Bladen. 


Haddan Houston. 
Edwards. Grandy. 
4, H. Arnold and F. 
H, Huguenin, Geneva. | 
W. * Moody, West Ham. 


T. Wood and G. Milton, | 
Stapleton. 

G. D. Terry, London, 

J. , Leeds. 


,L, Q. ‘and A. Brin, | 
Paris. 


P. Sjostrom, London. 


5 | King. Schulze-Berge, 


King. Schulze-Berge. 
A. Barham, Anerley. 
wo Vs Andersen, Lon-} 


don. 
8. W. “Wilkinson and 


J. Banham, Sheffi eld, 
| J. Herrburger, Paris. 


yonee Vanes. 
hs Hodgson, London.; 
. Musgrave and R. 
“Gee Bolton. 

H, Gerner, New York. 

Von Nawrocki. Bau- 


| Sizing paper and textile fabrics, 


| Treating blast furnace slag. 
| Galvanic batteries, 
| Weighing, &., counts of yarns, 
| | Rails for tram ways. (Complete 
specification). 
| stores 
Harness. 
| Chronographs. 
Oxide of strontium and h ite || 
of the alkalies. ain 
Hot weer heating apparatus. 
| Boxes or barrels, 


| Manufacture of leather. 
; Ammonia and nitric acid, &c, 


Navigating the air. 


| Production of designs on glass, &c, 
Productions of designs on glass, &c. 
Mowers, 

Measuring electric currents, 


Casting ingots. 


| Pianoforte actions. 
meee for — 
Life, &., 
Goverzors oe steam engines, 


{ 
Propelling sea-going vessels. 


Water wheels. 


motte & Nogyerathi 


G. Weston, Shettield. 
Lake, Monjou, 
Lake. Williams. 


| BE. a and 0. 
, Malmesbury. | 


air ¢ e , Bright, Lon- 
don. 
A. Clark. De Changy.| 


F. and 8. Pearn and | 


T. Addyman, Man- 


chester, 

2286 , R. F. Edbrooke, Liver- | 
pool. 

2287 | W. Lf aes Man- 


ches’ 
| J.B. Walker, Sheffield.| 


2289 | Hoffmann. Seeber, 
2290 | Abel, Clamond. 


2291 . E, Boutard, Leiston. 


| 2292 | Scott. 
2233 + -Haddan. 


(Complete | 


| 2294 | Boult. 
2295 , Edwards. 
2296 Bang. Dahl, 


wo. L a 
2300 =«2L.z —. 
2301 | W. Turnbull, 

Ham 
2302 | J. W. 


Langdale. 


and Yrigoyen. 
Deinhardt. 
Godot. 
Dahl, 
and Dahl. 

Garin- 


‘oy. 
Wiedershein, 


Man- | 


New 
=. 

larke, Guis- 
borough, Yorks. 


2303 | 8.C. Overton, London. 


230: Brewer. 


Anonyme des Ate- | 


| 9305 | 


2306 
2307 


2308 | 
2309 


La Société | 


liers de Construc- 


Gimenez | 


Man- | 


Sailing vessels, &o. 
Couplings or pagaaa 
ngs for p; 
| Seaptings * in 
Dynamo-électric machines, &c. 


Depolarising electrolytic baths. 
| Open-fire portable cooking ranges. 


| Cleaners for feeding bottles, 


2283  F. Cook, London. 
2284 | C. J. Appleby, London. ! Cranes 


Steam pumps, 


— points, &c., for tram- 
| cutting metals, 


Stands for I bottles, &c. 
| Tarkey red d 
| Producing he den nse white light. (Com. 
plete specification), 
_ Reversing the’ motion of steam, &e.,, 


| sseeeaetee, &c., velocity of natal 


Rendering textile fabrics fireproof. 
Treatment of hops, &c, 
Separating water from steam, 
| Manufacture of f dyes. 
| Frames, supports, &c., for shafting, 
&e. (Complete spe cisication). 
| Inkstand. (Complete specification). 
Monosulpho-acid of anthraquinone. 
Alpha and beta naphtol. 
, Combined steam and hot- air generator. || 
| Saddle bars. 
| Producing mural ceiling, &c., hang- || 


p.m regulation of electric cur-| 
— of the distribution of water, 


tion Mecanique et | 


@appareils Electri- 


ques, 

8. Fisher, London. 
Haddan, Delsart. 
W. White, London. 
J. Price, Liverpool. 
J. Fishwick, Barn- 


2311 | G. ». en Bal- 
sall Heath, 


ore. 


2312 H.C. Bull, Brooklyn, , 

2313 | T. Porkin, Hitchin, 
erts. 

2314 + M. D. Porter, Boston, | 
Mass., U. A. 

2315 | G. J. Bide, Wolver- 


hampt 


2316 | Mills, yo é, 


| Wall coverings. 
Safety-valvos for steam-boilers, 
Regulating the feed of steam-boilers. 
Heating or cooling liquids, &c. 
| Scraping the bottoms of ships. 


| Fastenings for gloves, &c, 
| Controlling, &e., the flow of gas, &c, 


| Manntaotare of illuminating gas, | 


C. 
Warming railway carriages, &c. 


Ships’ signalling apparatus. 
plete specification). 
| Baamelling cast-iron. 


| Packing and preserving sensitive 
| plates. 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents. 
1.—Announced May 4. 











3 
| 1252 








Name. No. | Name. | No. Name 
1833 18383 
Hale. 1481 | Kendall. 1730 | Spence 
(Mohlau). 








(Com- | 
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ti 
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i| 
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i| 
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No. | Name. No. | Name. No Name. 
1883 1 | 1883 
1738 | Parsons. 1821 | Baker. 1874 | Stevenson, 
1771 | Buchanan & | 1822 | Merry- 1875 | Maw, 
Brown, | weather, 1876 | Goad and 
1772 | Luther. 1823 | Joicey. | _ Chappell. 
1773 | Osborn. 1825 | Alexander 1877 | Crompton & 
1774 | Miller. | (Cowdery & Kapp. 
1775 | Henderson thomas). | 1878 | Smith. 
(Leblond). | 1826 Cullabine. 1879 | Johnson 
1778 | Nunan. 1827 | Coulson. (Jeanjean & 
1779 | Imra 1828 McHardy. | Jon). 
(Bisson). 1829 | Mills (Mac- | 1880 | Pieper 
1780 | Page. | kenzie). (Gritzner). 
1781 | Wood and | 1830 | Henderson 1881 | Edwards 
Wilton. | (Leblond). (Deschamps) 
1782 | Walker. 1831 | Cunliffe. 1882 | Brinsmead. 
1783 | Moffatt and | 1433 | Anson and | 1883 | Gilles. 
| Wardale. | ° Deeley. 1884 | VonNawrocki 
1784 | Pearson. 1835 | Butcher. (Kammer- 
1735 | Brewer 1836 | Archer. | wh). 
| (Arnould &] 1837 | Lawson and | 1885 | Dawsen and 
| Tamine). } Forrest. | Bluett. 
1786 | McLaren and | 1838 | Brewer (Le- | 1887 | Crowder. 
McLaren. | tailleur & | 1888 | Allen. 
1787 | Wise. | Scholtus). | 1890 | Lake (Cutten 
1788 | Meyer. 1839 | Rowland and | & Moore). 
1789 | De Overbeck Stidolph. | 1891 | Clark (Me- 
(Partly 1840 | Holland. Carroll). 
Hornung).| 1841 } Lane. 1892 | Bennett. 
1790 | Haddan 1842 | Tervet. 1896 | Hegyan. 
(Fleischer).} 1847 | Rogers. 1897 | Haddan 
1792 | Johnson 1349 | Groth. | (Leupolt), 
Gouget & (Bischof 44 1899 | Edwards 
“incent). | ieg). (Marty). 
1793 | Hamblin, 1850 | Richards. 1900 Milward, 
1794 | Tatham and | 1851 | Lewthwaite. | 1901 | Jeavons 
| Hollings. | 1852 | an (Vaylor). 
1797 | Johnson(Con- | (Parellada}} 1902 , Blakeney. 
dict). 1853 | Wadsworth. | 1904 | Singleton. 
1799 | Hamer. 1854 | Gardner. 1905 | Liddell, 
1300 | Hill, 1855 | Redfern Brierly, 
1801 | Parker. (Giraudon) Brierly, 
1302 | Justice 1856 | Dixon. Hirst, and 
| (Chambers).| 1857 | Favarger. Hamer. 
1803 | Justice 1858 | Boult 1906 | Hanna and 
| (Keegan). | (Seaton). | Shillington 
1804 | Hopkins. 1859 | Boult 1908 | Walker. 
1305  Mewburn | _ (André). 1909 | Lake 
| (Azapis & | 1861 | Leigh. | (Schulhoy 
| Azapis, | 1863 take (Grav).} 1911 | Houghton. 
1806 Walker. 1865 | Huth. 1912 | Rowell, 
1808 | Slack. 1866 | Lake (Foret).J 1913 | Jenkin. 
1810 | Downie and | 1867 | Kerr. 1915 | Jackson. 
| Sage. 1863 | Johnson 1916 | Bond, 
1811 | Healey. Griendl 4] 1917 | Imray 
1814 | Olark (Hoch- Poillon). (Michel & 
| reutiner & | 1869 | Wilson. | #rager). 
Boucher), 1870 | | Lloyd Wise | 1918 | Maitland. 
1815 | Eichler. (La Société} 1919 | Haddan 
1816 | Kirkaldy. Centrale | (Young). 
1817 | Thompson | pour U'utili-] 1920 | Spencer and 
(Bolin and | sation dela |  Bagshawe. 
Bohm) | Chaleur 1921 | Engel (Leser, 
1818 | Philip and | Solaire). | eser, and 
| Forrester. | 1871 | Lundberg. | _ Leser). 
1819 | Lake (Stoll- | 1872 | Bourne. 1923 | Snowden. 
| werck). 1873 | Attwood andj 1925 | Ward. 
1820 | Glyn. Barber. 1928 | Snowden, 
Il.—Announced May 8. 
| | 
No. | Name. No. | Name. No | Name. 
1883 | 1883 | 1883 | 
322 , Mori, 1954 | Johnson 1986 | Finch, Finch, 
501 | Sanderson. (La Société | and Finch. 
666 Marlow. de typoyra-] 1987 | Rettich 
1109 | McGovern. phie par (Schwint. 
1540 Clark | procédés zer— and 
(Bourcart). rapides). Graf). 
1600 | Martin. 1955 | Bailey. 1988 | Johnson 
1697 | Loder, 1956 | Houghton. @ usard & 
1710 | Wallace 1957 | Edwards. | ude), 
1732 | Baker, 1958 | Paterson. 1989 | Fox. 
1755 | Davey and | 1959 | Cochrane. 1990 | Crawford & 
| Davey, 1960 | Robey. | _ King. 
1791 | Wynne. 1962 Glaser (Stier) 1891 | Thompson 
1796 | Kinippie. 1963 | = and | _ (Cabvelia). 
1812 | Edmunds. iain | 1992 | Brown. 
1862 | Brewer. m... y (Dahl, 1995 | Gadsden 
1864 pa aa Dah!, and | (Foote). 
| _ & Phillippi. | Dahl). 1996 | Haddan 
1894 | Berry and 1965 | Phillipson. |  (Benazet). 
| Stuart. 1966 | Thornton. 1997 | Shepherd. 
1914 | Scott. 1967 | Tinn. 1998 | Webb, Jen- 
1929 | Pring. 1963 } Wilkie. sen, and 
1930 | Sprague. 1969 | Binswanger & | Jensen. 
1931 | Johnson | _Sarney. 1999 | Reynolds, 
(Willcox). | 1970 | | Henderson 2000 | Clark (Buri). 
1932 | Clarke. | _ (Perin). 2001 | Borland. 
1933 | Duncan, 1971 | Cooke 2002 | Miller. 
1934 | Adlard. | (Schlotterhos)} 2003 | Hannay. 
1935 | Schott. 1972 | Simon 2004 | Smith. 
1938 | Hamblin. (Schwei- 2005 | Ashmore & 
1939 | Speight. zerische In- McDonnell. 
1941 } Collier. dustrie | 2006 | Simon 
1943 | Moser. Gesellschast (Berlin- 
1946 | Boult (Hoyer} 1973 | Dunn. Anhal- 
& Cie.) 1974 | Lake (Bur- tische Maa- 
1947 | Wernicke. rows). chinendau- 
1948 | Mellor. 1975 Paul. Actien 
1949 | Galwey 1976 | Eaton. Gesell- 
(Depierre). | 1978 | Mather. schaft). 
1950 | Welch. 1979 | Clyne. 2007 | Alderson. 
1951 | Bell. 1981 | Aves and | 2009 | Haddan 
1952 | Abel (Ab- Moss. (La Banque 
dank-Aba- | 1982 | Bowman. Indus- 
kanowicz). | 1984 | Barrett. trielle de 
1953 | Johnson 1985 | Mewburn Belyique). 
(Herscher (Genty & [| 2011 | Magnusson. 
and Co.) | Deschamps)| 2012 | Taylor and 
} Leyshon. 
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| 
No. | Name. No, Name. No. | Name 
1882 1883 | 1883 | ; 
6180 | Hamilton. 547 | Dewrance. 973 | Hopkinson. 
6228 | Imray (Ocho- | 566 | Longsdon 1313 | Lake 
1883 rowicz). (Krupp). (Fuller). 
79 | Abel (Farb- | 664 | Abel 1347 | Lake 
werke vor- | (Thacher). (Fuller). 
mals: Mei-] 683 | Lake (Gog’). | 1375 ke 
ster, Lucius} 706 ( Levinstein, { (Fuller). 
and Bru- 724) Gardner. 
ning). 








FINAL SPECIFICATIONS FILED. 
April 28, 1888, Nos. 5154, 5159, 5178, 5179, 5180, 5203, 5206, 5221, 
5411, all of the year 1882. 

» 80, 4162, 5070, 5160, 5166, 5167, 5169, 5173, 5183, 
5184, 5189, 5191, 5193, 5194, 5195, 5196, 5198, 
5200, 5220, all of the year 1882. 


May 1, 
of the year 1882. 
5228, 5239, 5230, 5239, 5240, 5241, 5252, 5259, 
5286, 5313, all of the year 1882, and 44 of 
the year 1883. 
4693, 5192, 5299, 5244, 5247, 5250, 5253, 5254, 
5255, 5260, 5278, 5282, 5303, 5307, all of the 
year 1882. 
5264, 5266, 5267, 5270, 5272, 5273, 5275, 5276, 
5283, 5290, 5295, 5315, all of the year 1882. 


PATENTS WHICH HAVE BECOME VOID. 
1.—Throygh Non-Payment of the Third Year's Stamp Duty of 501, 
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~ 












































| 
No. | Name. No. | Name. No. | Name. 
1880 | 1880 | 1880 
1651 | Edwards 1691 | Edwards 1722 | Von Naw- 
(Van Riet- | (Van Riet- | rocki 
| wschoeten | schoten andl | (Biessel), 
| Howwens). Howwens).| 1723 | Stonehouse. 
1652 | Welch. 1693 | Dyson and | 1728 | Todd. 
1656 Mewburn | Stroud. 1729 | Young. 
Drow ers- | 1695 | Lake (Cooper)} 1730 , Macvay. 
“ernier). | 1699 | Clark and 1732 | Gandy and 
1658 | Bamforth. Ashwell. | _ Brittain. 
1661 | Beckton. 1700 | Young. 1733 | Fox, 
1669 Lake (Molera] 1701 , White, 1738 | Russell. 
& Cebrian),] 1704 Haddan 1739 | Shepherd. 
1674 | Barker. | (Bureau). | 1740 | Samson. 
1676 Hunt 1707 | Reddie 1741 | Kearsley and 
| (Sommer). |  (Caens). Whitworth. 
1677 | Jones. 1708 | Clark 1743 | Pitt (Herdie) 
1678 | Clark (Turner). | 1744 | Barrett. 
| (Whitney). | 1711 | Murray. 1745 | Messenger. 
1687 | Hill and 1714 | Edwards, 1750 | Garsides and 
{| Williams. !1719 | Whitby. Sewell. 
I1,—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 
| 
No. | Name. No. Name. No. | Name. 
1876 1876 1876 
1710 Avery. 1738 | Pearn and 1761 Fox 
1719 Lake Pearn. (Hopkins). 
(Scott). 1747 Weyde. 1769 Williams. 
1730 =Stunnah, 1751 | Bull. 1775 | Blunn. 
1760‘ Francis. 1787 | Ahronsberg. 





PATENTS LN RESPACT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50!, HAS BEEN PAID AND REGISTERED. 



































No. | Name. No. | Name. No. Name. 
1880 | 1880 1880 
1765 | Angell. 1808 | Lake (Com- | 1864 | Raggett. 
1772 | Smith. | pagnie Gé- | 1869 | Stead. 
1938 | Dutton | nérale des | 1888 | Aspinall. 
| (Vorwerk). | Horloges 1933 | Preston, 
2193 Southall, Pneumati- Prestige, 
Southall, & | ques). & Preston. 
| Barclay. 1834 | Mellor. 1832 | Moreing. 
1784 | Wright and | 1963 | Moss. 1846 | Clark 
Wright. 1965 | Wishart. (Batchelder) 
1796 | Gilmore and | 2039 | Howorth. 1875 | Lindley. 
| Clark. 1828 | Lake (Com- | 1898 | Lake 
1817 | Nevill. pagnie Gé- (Sewall), 
1822 | Nuttall. | nérale des | 1902 | Radcliffe. 
1840 Lake (Cling- | Horloges 2031 | Thompson 
| man). | Pneumati- (Robbiati). 
1848 | Lake ques). 1863 | Stanley. 
| (Waring). i 1984 | Collier. 
PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. oe 
No. Name. No. Name. No. Name. 
1876 1876 1876 | 
1823 Watkinson &] 1857 | Smith. 2276 | Newton 
Stafford, 1867 | Girdlestone. | _ (Good). 
1904 Solvay. 1944 Henley. 1907 | Frost. 
2143 Solvay. 2081 | Abel (Otto). | 1912 Gregg. 
1852 Hartnell. j 1972 | Musgrave. 
NOTICE OF APPLICATION FOR LEAVE TO FILE DISCLAIMER 
AND MEMORANDUM OF ALTERATION, 


Haseltine. (Smal). “ Punching, registering, and alarm appa- 
ratns for preventing fraud by railway aud other ticket collectors.” 
No. 124 of 1871. The Bell Punch Company has applied by peti- 
tion for leave to file a disclaimer and memorandum of alteration 
of certain parts of the specification of the said Letters Patent ; 
- person intending to oppose such application must leave parti- 
culars in writing of their objection with the Solicitor-General’s 
Clerk of the Patents, at Room No. 549 in the Royal Courts of 
Justice, London, within twenty-one days from the date of the 
London Gazette in which this notice is published. 
ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING MAY 5, . 

Abstracts marked with a * relate to applications not ded 
with. The number of Views given in the Specification awings 
ts stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 
Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 
Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mz. H. READER 


Lack. 881. 
5525. Dynamo-Electric Machines : W. H. Akester, 
Glasgow. {6d. 7 Figs.|—Relates principally to the construc- 





No. Name. No. Name. No. | Name 
1883 | 1883 1883 
2013 | Hedley. 2016 | Wilson. 2021 | Lake 
2014 | Greenhalgh. | 2017 | Tandy. (Beaumont) 
2015 | Greaves and | 2019 | Grover. 2022 | Dolberg 
Lund, 2020 | Saunders & (Wienke). 
| Brown. 2024 | Smith aud 
| | Brook, 
INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 
For Particulars see Corresponding Numbers in Liets of 
Applications for Patents. 
No. | Name. No. Name. No. Name. 
1883 | 1883 | 1883 | 
2204 | Pitt (Da/t). | 2218 | Lake (Carr). | 2242 | Glaser 
2205 | Pitt (Dayt). | 2220 | Ellery. | (Petzold). 
2206 | Haddan 2241 | Glaser 2255 | Lake 
(Minor). | (Petzold). | (Bladen). 
NOTICES TO PROCEED. 
I.—Time for entering Opposition expires Friday, 
May 25, 1883. 
No Name. No. | Name. No. Name. 
1882 1883 | 1883 
5429 | Dance. 29 | Hall. 1029 | Brown. 
6192 | Willoughby. 30 | Williams. 1560 | Hodgkin 
6207 Turner. 33 | Hahn. (Neuhaus), 
6210 Brydges 35 | Harfield. 1612 | Mitchell. 
(Lexow). 39 | Wavish and | 1661 | Clegg. 
6217 | Harrington. | _ Warner. 1667 | Fowler. 
6231 Royle. 40 | Clarke. 1671 | Tuke. 
6233 Fitch. 45 Andrew. 1740 | Portway and 
6234 Fitch. 252 | Haddan Walker. 
6235 Fitch \(Mallineckrodty 1758 | Huntington 
6237 | Lake 262 | Lake and Koch. 
1883 (Mondos). | (Cogsweil). | 1883 | Anson and 
7 Hoyer. 268 | Ralston. Deeley. 
11 James. 402 | Clark (Car- | 1902 | Blakeney. 
18 Simon | pentier), 1912 | Rowell. 
(Hagans), | 461 | Lake 1920 | Spencer and 
24 Williams, | (Blondel). | Bagshawe. 
26 Jenkin 846 | Macleod. 2011 | Sanson. 
(Partly 960 | Rogers 
Ewing). | (Gorham). J 
IlL.—Zime for om Opposition expires Tuesday, 
ay 29, 1883. 
No. Name. No. Name. No. Name. 
1883 | 1883 | 1883 | 
28 | Rowan. 168 | Perkins and | 1673 | Garroway. 
37 | Golay. Gilbert. 1797 | Johnson 
42 | Livesey. 192 | Smith and | (Condict). 
43 | Hardcastle, | _ Ambler, 1816 | Kirkaldy. 
47 | Heimann. 254 rank, 1819 | Lake 
49 | Rowan and 283 | Morris. (Stollwerck) 
Williams, 406 | Bruckner. 1875 | Maw. 
55 | Kellow. 459 | Stableford. 1913 | Jenkin. 
63 | Malin. 766 | Perkins. 2074 | Hotchkiss. 
64 | Cocker. 1010 | Andrew. 2084 | Lake 
68 | Phillips. 1163 | Dann | (Colby). 
80 | Carter. (Wartmann)| 2085 | Lake 
81 | Shaw. 1580 | Neupert, | (Solman). 
90 | Wirth 1603. Wade. 2143 Lake 
| _(Meidinger).} 1625 | Smith and (Macgeorge) 
114 | Brooks. Swann. 2204 | Pitt (Daft) 
1644 | Sellon. 2205 | Pitt (Daft) 
PATENTS SEALED. “one 
I.—Sealed May 4. 
No. | Name. No Name. No. Name. 
1882 1882 1882 
5282 | Wetter 5335 | Allen. 5771 Clark 
(Léveque). | 5349 | Thomas. (Gartner). 
5291 | Turner, 5383 | Tylor. 5845 | Keats (Partly 
5294 | Blum. 5386 | Lehmann. 1883 Keats). 
5296 | Von Naw- 5483 | Fischer. 21 Woodhead. 
rocki 5485 | Clark. 429 | Hewitt. 
(Schaefer). | 5531 | Loewenberg. | 686 | Walker. 
5299 | Hope. 5556 | Lake 827 | Whiteley. 
5304 | Mayhew. (Gardner).] 866 , Birley ( Yule). 
5308 | Lake (Gath- | 5557 | Keats. 927 | Lodge and 
| __ mann). 5561 | Mildred, | Pattinson, 
5310 | Whyte. 5575 | Abel (Lissa- | 944 | Scott. 
5318 | Lake (Mills). garay and 
5319 | Whitehead. Leplay). 
5324 | Nash. | 
1l.—Sealed May 8. 
No. | Name. No. | Name. No Name. 
1882 | 1882 | 1882 | 
4707 | Vaughan and] 5392 | Hall, 5536 | Jensen 
| Walton. 5396 | Gillott. (Betche, 
5058 | Page & Nunn] 5399 | Huntington. Zeppernick 
5353 | Shalders. 5413 | Schmidt. and Hartz) 
5354 | Littlewood. | 5414 | Allen. 5547 | Zwierchowski 
5358 | Brydges. 5441 | Stuart. 5573 | Pitt (White). 
(Grove). 5444 | Sowlerand | 5592 addan 
5362 | Ungar. | _ Pattison. (Brodie). 
5370 | Thompson 5445 | Wetter 5594 | Abel 
(Closset). (Bowenger (Abdank- 
5376 | Wetter 5474 | Taylor. Abakano- 
(Gretschel | 5491 | Wetter wicz and 
and Heine- (Ronchin). Roosevelt). 
mann). 5514 | Morgan (Le- | 5598 | Greatrex. 
5377 | Wetter |  vavasseur).| 5617 | Lake 
(Gretschel | 5518 | Abel (Martinier) 
and Heine- | _ (Brasseur)] 5642 | Allison 
mann). 5519 | Imray (Turner). 
5380 | Preston, Pres- | (Abdank- | 5692 | Levinstein. 
tige, Pres- | Abakono 5819 | Whittaker. 
ton, Cornish! | wiez and | 5900 | Lake 
& Simmons. | Roosevelt). | _(Duhayon). 
5387 | Allen. 5532 | Haddan 5942 | Barnsdale. 
5388 | Parkes. (Lapeyre). | 6108 | Fletcher. 
5389 | Sugden. 6130 ark 
. ! (Laurent). 











5202, 5207, 5211, 5215, 5219, 5225, 5249, 5285, | 





sectional side elevation, Fig. 2 a plan, Figs. 3 and 4 transverse 
vertical sections, Fig. 5a diagram showing the mode of connect- 
ing the coils, and Figs. 6 and 7 are face view and section of a soft 
iron piece held in the armatures by the copper wire coils. The 
shaft 10 has fixed on it, near each bearing, a boss formed with 
spokes 13, having flanges at their outer ends on which are fixed 
the armaturerings. Inthe drawings two armatures, each made 
up of three rings, are shown, The rings are fixed by thin wedges 
of wood driven in between the flanges of the spokes and the thin 
metal plates protecting the coils, Each ring consists of a ring 14 
(Fig. 4) of soft iron wire wound with a number of coils of insulated 
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copper wire 15, which each bind down a soft iron piece 16 (Figs. 4, 
6, and 7), the flange of which projects outward, and has its outer 
edge flush with the coils. The connexions for continuous currents 
are indicated in Fig. 5, and the commutator for one of the com- 
pound armaturesis shown in Fig. 3. The brushes are adjustably 
fixed to slotted brackets 19 bolted to a wooden block and con- 
nected by wires to the terminals. The field magnets consist of 
two horizontal bars placed parallel to and on opposite sides of 
the shaft 10, and connected by pole-pieces 27 formed with con- 
cave cylindrical surfaces. The field magnets are so magnetised 
by the coils 28 that the N and S poles of one, face the S and N 
poles of the other. The pole-pieces 27 are formed (Fig. 2) so that 
the exciting coils 28 may be continued to some extent behind the 
pole-pieces 27. Two or more pairs of magnets may be arranged 
equidistantly round the shaft 10, the N andS pole-pieces being 
arranged alternately. The pieces 16 may have projecting parts 
at both ends. (December 17, 1831). 


1882, 
2396. Lampsand Oil Feeders, &c.: J. H. Radcliffe, 
Ol 8d. 26 Figs.|—The lamp is constructed of cast iron 


or malleable cast iron. 
May 22, 1882), 


3261. Spinning and Twisting: J. Myers and B. 
Berry, Bradford. [¢d.5 Figs.)—The rings employed in spin- 
ning and twisting are constructed with inside projecting ring 
flanges formed on the top of ordinary rings, so that the yarn passes 
under the bottom edge of the cap in the usual way and over the 
— of the flange before winding on to the spool, (July 10, 
882), 


(Provisional protection not allowed. 


4138. Deodorising and Disinfecting Apparatus: G. 
Nobes, London. (td. 5 Figs.)|—A second cistern is combined 
with the ordinary flushing cistern. This second cistern contains 
the disinfecting liquid and has attached at its bottom a holder to 
measure the charge of disinfecting liquid. The holder is provided 
with two taps, one between it and the disinfecting cistern and 
another between it and the flushing cistern. The two taps are 
opened by the rising and falling of a ball in the flushing cistern, 
the lower tap being open when the ball is in its lowest position 
and the upper when the ball is in its highest position. Ina 
modification the hold 
the ordinary pull rod 
and presses th 
the taps being 


er is fitted with a piston which is raised by 
and wken let go descc1 ds by its own weight 
e disinfecting liquid to the article to be disinfected, 
dispensed with. 
Machine 
:S.T. 


(August 20, 1882). 


for Distributing Water or other 


4301. 
Liquids + Foot, London, [(d. 3 Figs.|—A hose is con 








nected to and coiled around a reel fitted toa frame on wheels in 
such a manner that the free end is connected with the supply of 
water, which passes through the entire length of hose (coiled and 
uncoiled), through a revolving elbow joint and to the delivery jet. 





tion and method of winding the compound armature, Fig. Lisa 





Referring to the illustration, the reel F is revolved by the cogged 
wheels fitted with a disconnecting 


lever E. (September 9, 1882), 























453 _ 








May 11, 1883.) 


.* Telephone Receivors or Transmitters: C. A. 
reoke, cae \4d. 9 Figs.J—One pole of the magnets of 
the receivers or transmitters forms the vibrating medium which 
vibrates before the other pole or the vibrating medium is formed 
on the neutral part or parts of the magnet, and vibrates between 
or before the poles. The ordinary diaphragm or tympan is thus 
dispensed with. The coils are wound in cable form, six wires 
being twisted together, four being connected to the local battery 
circuit, and the other two forming the induced current for the 
line. (September 9, 1882). 

4323. Vegetable Parchment: H. Hymans, Lon- 
don. [4d.)—The vegetable parchment is treated with a solution 
of carbonate of potash or caustic potash either alone or in combi- 
nation with oleic or stearic acid (alone or together), and with 
glucose, gloy, or other suitable equivalent, by which means the 
material becomes supple, elastic, and very tough. (September 12, 
1882). 

4330, Looms for Weaving, &c.: T. Blezard and 
Ww. Nelson, Darwen, Lanc. (6d. 6 s'igs).—The tappets 
are mounted on a short shaft carried in a bracket fixed to a 
cross rail at night angles to the low shaft, on which they are 
usually mounted. The short shaft is operated by bevel gearing 
from the low shaft and the levers lay lengthwise of the 
loom instead of from back to front. Figs. 1 and 2 illustrate 
this part of the invention. A is the ordinary low shaft carry- 
ing the picking tappets B and a bevel wheel gearing with a 
bevel wheel on the short shaft E carried by the bracket F. The 


treading tappets HI are mounted on the short shaft, and the levers 
Relates also to the break 
to receive a 


J are mounted on the fulcrum rod K. 
arrangement, the break wheel being grooved 


Fig. }. ri 
ck <a 
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P - pelea: a 


curve | metal strap, attached by a rod to a bell-crank lever hinged 
inside the breast beam so as to come under the operation of the 
strap guide. A notch in a plate on the end of the low shaft stops, 
by means of a lever provided with a projection, theloom in the 
same position every time. Relates further to mechanism for the 
prevention of cracks or thin places liable to occur in the fabric 
when the weft breaks. When the loom stops, the two ordinary 
catches, which are connected together, are lifted automatically 
out of gear, and an extra catch holds the setting up wheel after 
it has turned back one or more teeth according to the length of 
an adjustable slot in the lever which carries the third catch. An 
apparatus is described for indicating the length of the piece woven. 
September 12, 1882). 

4339, Manufacture of Wire Card Points : T. Morgan, 
London. (/'. Gillet, Aiz-la-Chapelle). (6d. 4 Figs.j)—Two 
shaping wheels guided in long slots rotatein opposite directions, 
and one can be moved towards the other by means of a lever and 
slide, The lever is turned by an eccentric and pusher, and the 
wheel is driven back by a spiral spring. The end of the pusher bar 
presses On a spring of a vice securing the wire during the process 
of sharpening, the distance being regulated by a set screw. The 
connecting wire having received a circular excavation on both 
sides is led by a guide before the knife of the card manufacturing 
machine, and cut in the middle of the excavation. The wire 
pieces are then bent into prongs and present two sharpened ex- 
tremities having a surface on both sides. (September 12, 1882). 

4340. Knitting Machinery: S. Lowe and J. W. 
Lamb, Nottingham. [1ls. 6d. 26 Figs.}—The action of the 
fashioning points on opposite sides of the ‘‘ divisions” of the ma- 
chine is adjusted so that they shall alternately transfer the loop 
from the needles to other needles. The sliding stops and cam 
plates are automatically shifted by means of two shogging rock 
shafts and connecting mechanism, thus controlling the traverse 
of the thread carrier, and shifting the fashioning points alter- 
nately in and outof position. (September 12, 1882). 


4377." Lock-Stitch Sewing Machines, &c.: L. 
Silverman, London. ([2d.)—The thread is wound so as to 
form a hollow cylindrical coil or cop which can be unwound from 
the inside as in the ordinary ball of twine. The shuttles are 
formed of a somewhat C-shape, so as to receive the coil or cop. 
The shuttle carrier is adapted to receive and drive the shuttle by 
an intermittent rotary motion, so that after the shuttle passes 
through the loop it shall remain stationary for a short period, 
(September 14, 1882). 

4387.* Apparatus ‘for Aerial Navigation: U. Green, 
London. (|2d.)—Relates to the passage of buoyant vessels with 
their propelling mechanism and load in the air between any two 

ints by means of a pulley engaging with a rope stretched 
oosely along so as to allow of a portion of the rope being con- 
tinuously taken up and dropped during the passage. (Sep- 
tember 15, 1882). 

4391, Preparation of Plates for Secondary Bat- 
teries: N. C. Cookson, Newcastle-on-Tyne. (6d. 
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1 Fig.)}—Melted lead in considerable quantity is placed in a deep 
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vessel, and passes out by a number of perforations, and becomes 
consolidated into a number of filaments which are collected on a 
revolving drum, and consolidated by pressure. Referring to the 
illustration, a pipe B terminating ina flange, to which is attached a 
loose perforated flange C, is connected to the vessel A, which is pro- 
vided with a valve. A Bunsen burner D regulates the tempe- 
rature in the pipe B. EE are two rollers having an endless 
cloth band revolying inthe direction of the arrows at a slightly 
less speed than the issuing stream of lead, which is rolled upon the 
drum F, and cut off by cuts parallel to the axis and pressed. 
Strips of clean lead placed parallel or at right or other 
angles are introduced between two layers, and the whole com- 
pressed by passing between rolls. A series of thick lead wires 
inay be employed outside a single or double sheet of the filament 
fabric, and the wires or strips (or both if used together) are pro- 
longed and united to binding screws. (September 15, 1882). 


4394." Fronts of Shirts: G. W. von Nawrocki, 
Berlin. (8. Stern and Son, Bielefeld, Germany). (2d.)—The 
shirt is made with a double front consisting of two front flaps, 
the closure being on one side or the other of the front according 
to which flap is placed outside for wear. (September 15, 1882). 


4397.* Ore Crushing and Amalgamating Machine : 
S. Wekey, London. (2/.)|—The lower dise has circular con- 
centric grooves, the outer edge of which is slightly higher than the 
inner, and has a perforated water pipe round the outer edge of the 
first groove, Hard chilled iron balls are placed in these grooves 
and effect the grinding of the ore. The upper disc has projections 
to prope] the balls, and is cast with cog teeth on its periphery. The 
ore falls through apertures in the outer edge of the upper disc 
into the outermost groove of the lower disc. (September 15, 1882). 


4100. Separating Tin from Scrap or Waste Metal: 
C.D. Abel, London. (F. A. Reinecken and L. Poensyen, 
Dusseldorf, Germany). (6d. 8 Figs.|—The separation is effected 
by means of a liquid, which dissolves the tin, and by means of a 
series of revolving drums, through which the metal is made to 

ass consecutively and automatically. The liquid employed is a 
5 consisting of hydrate of soda or potash, to which oxide of lead 


has been added in excess. (September 15, 1882). 


4103," Protection of Stamps and Papers from 
Fraud: S. Pitt, Sutton. (/. A. Vapponnier, Paris). (2d.)— 
The stamps aro made in two layers; one is ordinary paper to 
carry the adhesive mixture, and the other, a transparent silk 
paper, forms the face to receive the impression, and is coloured at 
the back in water colour, and applied by a very thin starch paste 
to the cther surface. (September 15, 1882). 


4409. Apparatus for “Coupling” Railway Car- 
tiages, &c.: T. A. Brockelbank, London. [tid. 2 Figs.) 
—Kelates to improvements on Specifications 3876 of 1873 and 2945 
of 1877. Referring to the annexed drawings, the draw hook a is 
made with a projection or stop piece whereon the jointed auto- 
matic coupling hook ce, which is jointed to the draw bar in the 
rear of the draw bar hook, can rest at a suitable angle, so that 
when two vehicles come in contact the two adjacent hooks shall 
automatically engage with each other. The rear of each coupling 
































hook is formed with a bifurcated portion secured by a pin or bolt 
to and embracing the draw hook. The central portion of the 
coupling hook is single and is provided at its freeend with a plate 


f, forming a horizontal T head bevelled downwards at its extreme 


end, on the under side of which there are two hooks disposed 
duplex fashion in a suitable angle or curve. The coupling hooks 
are released by a lever fixed on the ends of a horizontal bar 
carrying a bent lever, which can pass down and move freely by 
the side of the coupling and by means of a projection can raise 
the coupling. The horizontal bar cannot be turned until the 
pawl p has been raised by means of the handle n, a horizontal 
bar, a lever 0, and a stop on the pawl. (September 16, 1882). 


4412. Locking Points and Sea by Electricity: 
S. Brear and A. Hudson, Br ‘ord. (6d. 6 Figs.|—The 
train locks the siguals as it passes one signal box and unlocks the 

same when the train } asses 
r the next box. The illussra- 
| tion represents diagramma- 
tically the arrangement. 

Two sets of magnets B are 

fixed near to the ground, 

one set are stationary, and 
the other movable, and 
secured to a cross - plate 
and ar C, which slides 
freely through a hole and 
passes into a box which 
contains a spring between 
the collar on the bar C 
and the end of the spring 
bolt D. Supposing the 
signal to be lowered and 
the train to pass over the 
lever E, the magnets B come 
into contact and are kept 
together by an electric cur- 

rent, and the spring bolt D 
~ presses ayainst the sliding 

plate until the signal is 
raised, when it will pass into a hole. When the train passes 
the next box it breaks the current and the weight W pulls 
the manegets apart and releases the sliding plate from the 
spring bolt. Relates, secondly, to locking signals that are 
raised and lowered by electricity. A toothed rack is formed on a 
portion of the vertical rod for working the signal and gears with 
a catch or pin when the signal is up, thereby locking the signal. 
When required to lower the signal the pin is removed by me.ns 
of the electric current. (September 16, 1882). 















4413.*  Fastenings of Ties and Scarves: H. Lenn, 
London. [(2d.}—A slot of Y shape is cut in the top end of a 
small metal plate, which is attached to the tie by two small pro- 
jections. The slot is slipped under the head of the collar stud or 
button. (September 16, 1882). 


44115, Automatic Re tor for Revettag, he 
Motion of Leather Rolling Machines: E. m, 
Exeter. (6d. 2 Figs.)—The apparatus consists of two small 
rollers or feelers arranged so that they are alternately caused to 
rest upon the leather and travel in front of the roller, and upon 
passing over the edge of the Jeather, the feeler in front of the 
direction of the travel of the roller is caused to drop automati- 
cally, the motion so obtained being utilised to act upon any suit- 
able arrangement of reversing mechanism. (September 16, 1882). 


4416. Increasing the Illuminating Power of Gases, 
&c.: A. M. Clark, London. (\’. Popp, Paris). (6d 9 Figs.|— 
The supporter of combustion is mixed with the combustible gas 
before its arrival at the burner, whereby the air current supplied 
at suitable pressure carries the gas along and becomes thoroughly 
mixed with it before arriving at the burner. The air and gas 
supply may, be regulated in various ways; for example, by two 
cocks having two toothed wheels upon their plugs, gearing with 
the same pinion provided with a handle, index, and graduated 
scale. (September 16, 1882). 

4417. Friction Clutches: W.A.Barlow, London. (7. 
Datmler, Constatt, Wurtemberg). (6d. 8 Figs.]—The driving part a 
and thedriven part ) are keyed respectively into their shafts cand e, 
and thus prevented from moving in the direction of theirlength. The 

4 shaft e is hol- 
low, and pro- 
vided with a 
spindle and two 
loose bevel, 
hand or brake 
wheels, gearing 
with an inter- 
mediate wheel. 
The handwheel 
iis prevented 
from dropping 
out by means 
of the adjusting 
is movable together with 








the shaft, and 
with the boss an, to which it is screwed on the spindle f, to which 


Ting 1 screwed on 


itis keyed. If the wheel i be turned to the right, the spindle f 
screws itself into the head of the driving shaft, and the coupling 
is effected. If the handwheel A is moved in the same direction, 
the other handwheel i is turned backward, and the coupling dis- 
connected, and the freed coupling disc, together with its shaft, 
is moved by means of the key n in the bearing from the other 
coupling disc. Other arrangements, in which the shaft e is not 
bored throughout its length, are described and _ illustrated 
(September 16, 1882). 

4419. Electric Arc Lamps: J. Brockie, London. 
{6d. 4 Figs.)—A dash-wheel is used to prevent the too sudden 
approach of the carbons. The dash-wheel (Figs, 1 and 2) consists of 
a hollow disc or drum divided by partitions D communicating by 
small openings near the circumference, and large ones near the axis. 
The disc is connected to the upper carbon-holder by a pinion and 
rack as shown. The disc contains mercury or other fluid, or shot 
orsand. Referring to Fig. 3, the dash-wheel is operated by means 
of a solenoid wound either in the main or in a shunt across the 
arc, or differentially as shown. The core H lifts a cam lever 
L, preferably made heavy. A stop T limits the descent of the 
lever K. When no current passes the lever K will rest upon the 


a 
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stop T, the pawl will be off the wheel, and the carbons will 
meet, and, on the current being passed, the core H will be 
drawn up, the carbon-holder rod C raised, the arc established, 
and the carbons will be fed as the core descends. In another 
arrangement the lever L could be lifted by the core, and a weight 
or spring be applied to the lever K to keep the pawl on the wheel 
until lifted off by the stop T. The periphery of the disc may be 
eovered with an elastic material, or cut with teeth. The pawl 
may be replaced by an eccentric or similar device, as in Fig. 4, 
where two pairs of carbons are shown, the two upper rods being 
rotated by the two discs, the two cam levers K of which are lifted 
by a single core H, the stops T being arranged at different heights 
so that one paw! will grip before the other, or one carbon-holder 
may be locked by a lever, which is withdrawn by the carbon- 
holder of the first pair when it arrives at acertain point. (Septem- 
ber 16, 1882). 


4421. Telegraphic and Telephonic Apparatus: A. 
C. Brown and H. A. C. Saunders, London. (8d. 6 Figs.) 
—Relates to improvements on Specification 1896 of 1882 (vide page 
534, issue of December 1, 1882). In place of transmitting the 
actuating currents by successive movements of the operator's 
finger key, the current is produced automatically by means of a 
transmitterstarted by asingle current passed into the line when the 
operator presses his key, which ther sends a series of alternating 
currents more than sufficient in number to produce a complete 
revolution in all the instraments on the circuit, but which cay 
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be siopped simultaneously in any position by increasing the 
resis ance of the circuit, which is effected by the operator releasing 
the finger key. The key passes beyond the earth contact so that 
only 8 momentary current passes, although the pressure is con- 
tinued. This current causes a magnet to attract an armature, 
and the movement of a lever causes the line wire to be put to 
earth and the return of the lever is delayed by means of a flat disc 
of.india-rubber, which when the spring attempts to draw the 
lever back ,creates a vacuum beneath the disc and resists the 
springs. The step-by-step instruments are all made to stop at 
the zero position, a notch being omitted at the zero point of the 
ratchet, the first movement of the armature being longer than the 
rest, which is obtained by means ofa sucker like disc resting upon 
a flat surface. (September 16, 1882). 


4422. Telephonic Telegraphy: C. A. McEvoy and 
J. Mathieson, London, [6d. 4 Figs.|—The portable tele- 
graph has for its transmitter a finger key operated upon an arma- 
ture, which it causes partially to rotate in front of the poles of a 
permanent magnet and induce a current in the coils, which passes 








al 


id z+ 
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ve 


into the line wire, and gives rise to a sharp click in the telephone, 
which are readily read according to the Morse code. Fig. 1 shows 
an elevation partly in section of the key transmitter. A curved 
spring tends to hold the bobbins in the position shown. Fig. 2 
shows the entire telegraphic system. A pair of transmitters are 
shown at either end of a telegraphic line A; t¢ are ordinary re- 
ceiving telephones, and k k earth plates. (September 16, 1882). 


4123. Composition for the Preservation of Wood 
and Stone, &c.: . R. Lake, London, (A. Buzolich, 
N. Carlton, and T. K. Smith, Prahram, Victoria). [4d.]—The pro- 
cess of manufacturing consists in (1) heating the oil which forms the 
basis of the composition ; (2) destroying all animal life in it by a 
poisonous acid ; (3) refining it by chemical admixture and me- 
chanical filtration; (4) adding a material which will neutralise 
the action of the alkali and acid ; (5) strengthening its body and 
preventing its coagulation ; (6) to poison it sufficiently to destroy 
all insect and vegtable life when used ; and (7) increasing its ad- 
hesiveness. One example consists of one gallon of sced or nut oil ; 
1} oz. of hydrochloric acid; and 3 oz. of phosphoric acid; and 





> 


before completing filtration } 0z. of chrysophanic acid, or 1} 02. | 
of sulphuric acid ; 20z. of shellac with 1 oz. of resin ; 14 0z. each | 


of waite and blue vitriol; 7 0z, of chromate of potash ; 3 oz. of 
bees-wax ; and 16 oz. of garlic. (September 16, 1582). 


4424." ty ae Sy Deposit of Sand, Mud, &c., 
in Rivers, &c.: W. R. Lake. London. (//. LE. Hargreaves, 
Rio de Janeiro, Brazil). (2d.]—Perforated tubes are laid at the 
depth required to be maintained and are connected to suitable 
machinery for forcing water through them. (September 16, 1882). 


4425.* Attaching Screw Stoppers to Bottles: A. E. | 


Nicholl, Streatham. ([2d.)|—The screw plug provided with 
an eye or loop is connected by links to an eye or loop of a collar 
fitted loosely to the neck of the bottle below the rim. (September 
16, 1882). 

4426. Pumps: T. Willoughby, Leeds, [2d.]—The 
bucket is composed of expansion rings or segments with valve or 
valves fitted in or on the bottom of the bucket. The expansion 
rings are worked by the natural action of the liquid in use with- 
out the aid of any spring or other mechanical contrivance. The 
bucket does not fit tight in the working barrel, and during its 
descent the water passes through apertures in the bottom, and 


in the ascent the weight of the liquid causes the rings or segments | 


to set themselves out to the sides of the barrel. (September 18, 
1882). 

4429. Incandescent Electric Lamp Globes: J. 
Crowder, London. (2d.)—The shank of an ordinary glass 
globe, as delivered from the glass factory, is drawn out to a fine 
stem, and by means of a suitable iron wire two or more tubes are 
formed on opposite sides of the bulb portion by forcing inwards a 
portion of the glass upon either side of the shank or neck of the 
globe. The conducting wires are placed within the tubes and 
hermetically sealed around and the shank cut off to enable the 
carbon and filaments to be mounted, and the two edges of the 
shank are brought together and joined to each other. The advan- 
tage claimed is that by reversing the shank and inserting a fresh 
filament the globe can be used again. (September 18, 1882). 


4430. Water-Closets: J. Imray, London. (2. H. Lecky 
and J. Hay, Pittsburgh, Penn., U.S.A.) [6d. 4 Figs.}—The 
pan of a water-closet is made in one piece with the service cistern 
at the side of it and with a lateral guide for the pull. The upper 
flange of the pan is made with a face slightly sloping towards the 
pan, and the bottom of the pan is made witha neck having a face 
inclined from 30 deg. to 45 deg. downwards, and against this pan 
fits a flap valve which when opened hangs nearly vertical and is 
worked by toggles. The service valve is governed by a float. 
(September 18, 1882). 

4431. Seconda: Voltaie Batteries: A. Watt, 
Liverpool. (6d. 3 Figs.j—A stream of molten lead is subjected 
to the action of a jet of steam or of air or other gas which may 
be superheated, or of a jet of water, so as to disintegrate the lead 
and carry it forward in the form of spray. Referring to Fig. 1, 








the stream of lead is driven by the action of the steam jet against the 
board, framework, or fabric C, from which the lead is collected in 
the form of a porous sheet of any desired thickness which can be 
detached from the board, or can be retained in union with its 
backing of open framework or fabric so as to constitute a plate. 





Fig. 2 represents a plate cut from the sheet of lead deposited as 
descri above. The sheet lead Dis burned or cast on to its 
upper edge to form the connexion. Fig. 3 shows the plates 
arranged parallel to one another in an oblong vessel of stoneware 
and kept apart by strips of non-conducting material. The alter- 
nate plates are connected together and the vessel is charged with 
sulphuric acid or other suitable liquid. An alloy of lead and 
zinc may be substituted for the lead and the zinc be removed or 
replaced by spongy lead. (September 18, 1882). 

4432." Holders for Bouquets, &c.: C. M. Tate, 
London. (2d.]}—The holder consists of a receiver fitted with 
springs, capable of being partly withdrawn, to grip the stalks of 
the flowers. The holder may be fitted or hinged to the back of a 
broach. (September i8, 1882). 


4433. Knife-Cleaning Machine: C. W. Spong, Lon- 
don. [6d. 3 Figs.|—The tray er slab which supports the knives 
whilst being cleaned is provided with a reversible clamp between 
the jaws of which the knives to be cleaned are held. (September 
18, 1882). 

4434.* Galvanic Batteries: S. H. Emmens and S, 
Mason, London. [2d.)—A rotary or reciprocating movement 
is given to the electrodes or fluids or both, so as to cause an alter- 
nate or continuous emerging or submerging movement of the 
electrodes. The electrodes may be fitted upon an axis, revolved 
by the battery power or other means, in the form of arms or 
cylindrical cages, or the electrodes may be rotated on a vertical 
axis, no emergence taking place, or be attached to oscillating 
crossbars. According to one arrangement circular plates of carbon 
and zinc properly insulated are mounted on an axis arranged 
above a series of cells arranged side by side. The cells are 
arranged in multiple arc or in series, and the current is collected 
by brush or roller contacts. (September 18, 1882). 


4435.* Cans or Boxes: J. F. Story, London. (2d.J— 
The handle is fitted to slide vertically in a groove provided at the 
sides of the can, and the cover is provided with suitable packing, 
so that it may be hermetically sealed without soldering. (Sep- 
tember 18, 1882). 


4438. Blind Roller Furniture: J. W. Andrews, 
Whittlesea, Cam. [é¢d. 6 Figs,)—The blind cord passes 
overa pulley, on one end of a lever pivotted between lugs on the 
bracket holding the rollers, and down between the lever and an 
inclined bevel on the bracket. The weight of the blind acting on 
the upper part of the lever jams the cord between the bracket and 
the lower part of the lever. The cord is released by a releasing 
cord attached to the lever. (September 19, 1882). 


4441. Apparatus for Use in Coupling and Un- 


don. (2d.]—The last hook of the coupling chain is grasped at a 
| point between its two ends, and also at the point within the ad- 
} Joining link and raised and passed over the hook of the adjoining 
| carriage. (September 19, 1882). 

43:3." Combined Spade and Pick: H, McC. Alcx- 
jander, Castle Rowe, Coleraine, Ircland.  [2/.]—The 
| blade of the spadean! the pick are made inone piece. A socket 
| placed about midway between the two tools is fixed in the handle, 
| and the combined tool is pivotted in the jaws ofa hinged piece 
attached to the socket. (September 19, 1882). 


4444. Nails andScrews: S. Beavin, Campinas, 
Brazil. [2:.]—Ileadless wood screws are manufactured from 
| uniformly twisted triangular or fluted wire. (September 19, 1882). 

4445.‘ Gas Chandeliers: E. Horton, Birmingham. 
(6d. 7 Figs.J|—Instead of using the ordinary counterbalance 
weights and chains, a spring and wire rope are used. The chan- 
deliers, on being drawn down, coils up the spring and uncoils the 
wire rope, and vice versd. (September 19, 1882). 


4447. Treatment of Bark for the Manufacture of 
Paper, &c. : W. M. Riddell, London. (6d, 3 Figs.|—The 
bark is enclosed in a steam-tight tank and subjected to the pro- 
cess of steaming and washing, after which it is subjected to the 
action of a tearing roller contained in a steam-tight closed tank. 
| (September 19, 1882). 
| 4451.* Appliances for Ventilating Tramway Car- 
| riages, &c.: G. W. von Nawrocki, Berlin. (Dorn and 
| Co., Berlin). [2d.J]—An exhaust fan is worked by means of an 
| endless cord from the axle of the carriage and is connected by 
pipes to the interior of the carriages. (September 19, 1882). 


4457. Connecting Lamps to the Shafts of Bicycles, 
&c.: J. Lucas, Birmingham. (sd. 36 Figs.]|—A tubular 
collar made in two halves hinged or jointed together is fixed on 
the shaft, and a light tubular frame made in two halves jointed 
together slides on the collar. (September 19, 1882). 


4461. Dynamo-Electric and Magneto-Electric 
Machines: J. W. Swan, Newcastle-upon-Tyne, (2d.)— 
A flat spiral ring of copper whose, diameter greatly exceeds its 
thickness, is cut with radial slots extending alternately from the 
exterior and interior of the ring part way across the width. 
Additional radial slots are sometimes cut in the ring to lessen the 
tendency to heat, but they do not extend either to the inner or 
outer edge. The successive convolutions are electrically insu- 
lated from each other, and mounted on a dise of wood which is 
rotated between the poles of magnets arranged on each side in a 
circular form. The ends are connected to two insulated metal 
rings fixed on the axle, and the current is collected by two 
brushes. If electro-magnets are used they are excited by an in- 
dependent source of electricity. (September 19, 1882). 


4462.* Chimney Tops, &c.: J. McPhail, London. 
(6d. 10 Figs.|—The top is formed with double outlets, which 
curve or branch off at opposite angles from the main outlet passage 
near the topof the chimney flue, or a chimney-pot may be formed 
in like manner with double outlets. A cover is supported above 
each outlet, and the covers are connected together, and carried by 
an axis upon which the covers are balanced. (September 19, 1882). 


4463.* Buttoned Boots: C. Chambers, London. [2d.] 
—A single piece of leather is ‘‘ blocked” to fit the foot. (Sep- 
tember 19, 1882). 

4464. Apparatus for Driving Screw Piles: T. 
Wrightonand W. Clark, Stockton-on-Tees, [6d. 3 Figs.) 














coupling Railway Vehicles: C, C. Braithwaite, Lon. | 





—The apparatus consists of a ring which can be dropped over the 
head of the pile and a crosshead mounted upon the ring. Re- 
ferring to the illustration, the ring is formed so as to engage 
with flanges upon the pile, but can turn within the cross- 
head. The crosshead C is secured to anchors. Ram _ pistons 
within the cylinders K K fixed to the crosshead actuate pawls 
which engage with ratchet teeth on the periphery of the ring, 
or frictional nipping pawls may be employed. On the valves 
being opened the pistons make a stroke, and on closing the valves 
and opening the exhaust, the pistons make the return stroke, 
pressure being always maintained upon a small area on one side 
of the piston. The advance of one piston may take place at the 
same time as the return of the other. The apparatus may be 
— or rest upon a collar on the pile. (September 19, 


4465. Machinery for Manufacturing Biscuits: G. 
Baruch, Podgorze. [4d. 3 Figs.|)—The dough is guided 
between intermittently revolving rollers and passes in two strips 
by guide rollers to a movable wooden table, and toward a vertically 
reciprocating crosshead, carrying the knives, which cut the two 
strips into regular squares. (September 19, 1882). 


4467. Joiningand Supporting the Ends of Rails on 
Railways, gc.: E. E. bot, London. (6d. 8 Figs.)— 
Holes (preferably rectangular) are formed in the ends of the rails 
for the reception of bolts, and another hole is formed partly in 
each, and around the lower flange and central part or web of the 
rail a sheet-iron casing is fitted and is firmly bolted to the rails, 
and melted cast iron or other suitable metal is poured into a 
mould around them and secures the whole firmly together. (Sep- 
tember 19, 1882). 


4469.* Vases for Flowers: F. Barford, Hemel 
Hempstead, Herts, [2d.)—Tho vases are manufactured of 
straw plait, Sennett plait, or Panama straw, which is interwoven 
upon a block or mandrel. (September 20, 1882). 


4489. Gas Motor Engines: F. W. Crossley, Man- 
chester. [6d. 5 Figs.)}—Relates to means of igniting the com- 
bustible charge of a gas motor. Figs. 1 and 2 are respectively an 
end view and a sectional plan of the igniting apparatus, and 
Fig. 4 shows a sectional plan of a modified arrangement. The 
middle part of a (J tube M, which may be of platinum, is 
heated by an external flame and opens at its ends into two com- 
partments (by the mouths K and L) formed in the passage by 
which the combustible charge enters the cybinderof the engine. 
One of these compartments is open to the cylinder, and the other 
communicatss with it by a hole in the partition which separates 





them. A small plunger G worked by the enginc passes through 
packing iu the side of the tirst compartment, and through the 
hole of the partition, it making part of its instroke at the moment 
of ignition, Usually the hot part of the bent tube is occupied by 
the products of the previous combustion, and remains so until 
the two compartments are charged with combustible mixture, but 
when the plunger makes its instroke passing through the hole in 
the partition, it causes a portion of the combustible mixture con- 
tained in the inner compartment to pass through the tube, by the 
heat of which it is ignited. The combustible mixture is supplied by 
the pipe D through the check spring valve. In Fig. 3 the mouths 
of the U tube are situated at opposite sides of a part of the 
cavity which fits the plunger G, and the plunger is made witha 
notch at one side and a passage at its other side. (Septeinber 20, 
1882). 


4497. Gas Lamps: J. Spielmann, London. [4d. 
1 Fig.}—Around a central chimney is fixed a horizontal grating or 
disc of perforated metal, the circular exterior of which is an 
annular tube —— with gas from a pipe descending the 
chimney and provided with a number of small tubes projecting 
radially inwards and inclined somewhat downwards, formin 
flames directed nearly horizontaily towards the chimney. 
reflecting disc of refractory material is fixed over the flames, and 
an air deflector is fixed under the radial tubes, and has its inner 
lip turned upwards. The air enters the space in the casing above 
the grating through which it passes, and along the surfaces of the 
deflectors. (September 21, 1882). 

4510. Lamps Burning Mineral Oils: J. Imray, Lon- 
don, (R. Ditmar, Vienna). (6d. 6 Figs.|—A mixture of the 
combustible vapour of the oil with air is introduced into the 
middle of the flame. The air ascends partly outside the burner, 
partly up an annular space immediately within the wick tube, 
and ee 6 through the upper heated part ofa reservoir and upan 
inner tube into a spheroidal cap. The inner tube carries a tube 


filled with some capillary subst ( 21, 1882), 





1883. 
204. Agporetes Employed in the Classification of 
. J. Mills. 


Colour: , London. (J. Pettiort, Lyons, France). 
(4d. 4 Figs.]}—The apparatus is composed of a number of cylinders 
mounted so as to be capable of receiving a rapid rotary motion. 
The primitive colours are printed upon the surface of these 
cylinders in longitudinal bands of variable widths, and the rapid 
rotation of one of these cylinders by compounding these colours 
presents to the eye a tint varying from end to end of the cylinder, 
and the colour is observed through an eye-piece sliding on a 
graduated scale. (January 13, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

ey oe with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford 
street, Strand 
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By J. Ricwarps. 
BEARINGS FOR SLIDES AND SPINDLES. 

Ir is strange that several ages of experience have 
not served to determine the matter of material for 
the bearings of machinery. Something must of 
course be allowed for the discovery of new alloys 
and new uses that arise, also for new mechanical 
arrangements of bearings ; yet, after all, one may 
find a great variety of opinions among engineers 
and mechanics respecting the value of different 
kinds of material. In America this is still more 
confused by the extensive use of soft lining for 
bearings, poured in a melted state around shafts to 
secure alignment without boring ; a common 
opinion being that the use of such alloys is to pro- 
vide a suitable or better material than iron for 
shafts torun upon. It is true that those firms ex- 
tensively engaged in making line shafts and their 
fittings do not employ soft lining for bearings, and 
in that respect seem to have gone a step in advance 
of European makers, who employ brass, but even 
this example has not much disturbed the rule of 
soft metal bearings for all the cheaper kinds of 
machinery. 

The determination of this problem of material 
for bearings would be exceedingly difficult if at- 
tempted. Time, high speed, pressure, the quality 
of fitting, added to the great variety of material to 
be experimented upon, make an appalling array of 
‘‘ factors,” which no single firm can be expected 
to deal with in an experimental way ; so we must, 
for a time to come at least, look to empirical sources 
for information. Inrespect to machine tools the 
problem of bearings is less difficult than in the case 
of many other kinds of machinery, in so far as avoid 
ing heat or abrasion, but more important in regard 
to maintaining alignment or wear upon the surfaces. 
We think it may be assumed as a general rule, that 
the harder the material for bearings the better. This 
is proved by the large proportion of cast-iron 
bearings employed and the good results such bear- 
ings give in working. In planing, shaping, and 
slotting machines, the sliding bearings are nearly 
always of cast iron, and run at a speed equal to 
the tool movement. These bearings are more 
exposed than in the case of spindles, yet they, asa 
rule, give no trouble and are expected to last for 
long service. 

Why there should be one rule for flat and 
another for cylindrical bearings is not clear. The 
stress upon cylindrical bearings of lathe spindles, 
for example, is greater than upon the slides of 
planing and other reciprocating machines, but the 
speed is slower in most cases, the diameter of the 
work exceeding that of the spindles; yet it seems in 
modern practice that a different kind of material is 
required for flat and round bearings. It will seem 
a strange proposition that a cast-iron spindle on a 
cast-iron bearing is one of the best next to hardened 
steel, yet the experience of any one who has had 
opportunities of observation must admit this to be 
the case. Cast iron has much to recommend it. It 
is the cheapest material for bearings, as hardened 
steel is the most expensive; it is easily worked 
and fitted, and may be varied as to texture and 
hardness, the same as brass or other alloys. 

As before remarked, there has been during some 
years past quite a change of opinion respecting the 
value of cast iron for machine tool bearmgs. Mr. 
John Sincock, manager of Tangye’s Machine Tool 
Company at Birmingham, some time since ex- 
pressed the opinion that the choice of material 
rested between cast iron and hardened steel, and 
the same opinion is asserted here. 

The commercial cost of hardened steel bearings 
must always limit them to a restricted use in 
common machine tools ; of their excellence there 
can be no doubt ; long experience has proved that 
a lathe spindle mounted in such bearings will 
maintain its alignment for a lifetime. After iron 
hard brass or phosphor-bronze is the most suitable 
material for bearings. The last, if properly com- 
pounded, gives good results. It is, as before said, 
mainly a question of hardness. The difference of 
material between a spindle an‘its bearing is one of 
those opinions that may be safely disregarded ; at 
least, it does not, so far as we havé been able to dis- 
cover, have much to do with the performance of 
running surfaces. The difference of granular con- 
struction and the ‘‘interlocking” of such surfaces 
because of their uniformity, will not apply when a 
film of oil is interposed, as there must be and is in 
all cases unless a bearing is hot or ‘‘ grinding.” 


MODERN MACHINE TOOLS.—No. VI. 











For slow speeds, such as are required in ma- 
chine tool action, the abrasion of spindles and 
slides is not so much to be considered as in the case 
of high speeds, wood-working machines for example, 
when there are good reasons for having the bushes 
of material softer than the spindles, so the former 
will be cut and the latter preserved in case of acci- 
dent. The quality of fitting has most to do with 
the performance of bearings where they are sub- 
jected to great strain. The surfaces, especially for 
spindle bearings, are made as small as possible, 
there being no requirement of area for stability, as 
in the case of slides, and the pressure is apt to 
exceed the endurance of the surfaces unless all parts 
bear. This has been the principal obstacle to the 
employment of cast iron, because bearings of that 
material must be carefully fitted to begin with and 
kept in line afterwards. Soft brass or other alloys 
may be pressed into shape, or soon worn to a fit, 
but iron is more obdurate. 

The mechanical construction of cylindrical bear- 
ings although rarely considered as a matter of 
importance, is nevertheless one of principal diffi- 
culty to contend with in any case where journals 
require to fit their seats. If no wear takes place 
and a perfect fit is secured at the beginning, 
there is no difficulty to contend with ; but if com- 
pensation is necessary, as is almost always the 
case, there is only a choice between plans, none 
of which are perfect, and some of which are wholly 
unsuited. Among the latter we must venture to in- 
clude the split or half bushes, or ‘‘ boxes” as they 
are called in America. These close as two semi- 
circles, and are compensating in one direction only. 
The least wear destroys the fit, and the wonder is 
that lathes with their spindles so mounted will per- 
form accurate work, a matter which must be 
assumed, because a very large share are made in 
that way. In America it is only during recent years 
and by one or two firms that whole bushes, set firmly 
in the headstocks, have been employed, the almost 
universal custom being to insert two half boxes in a 
squared seat, with a cap to hold them down. These 
caps are held by two screws, which receive all 
cutting strains in nearly the same degree as_the 
tool supports. 

It is not always considered that there should be 
as much strength provided to hold a lathe spindle 
‘*down” as there is to hold the tools “up,” but 
such are the requirements in working. One advan- 
tage, and a very considerable one, in favour of split 
or half boxes is that a spindle can be put in place 
or removed after its driving wheels or other gearing 
are in place. It is true, work well fitted may be 
put on and taken off a number of times without 
injuring a fit, yet a part subjected to such strains 
as the main wheel on a lathe spindle is as well to 
remain after being pressed on. 

Fig. 35 shows the common split bush or box, 
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Fig. 36 a split collar that is for some reasons pre- 
ferable. The collar a can be placed on a spindle 
previous to fastening on other parts, and need not 
be removed except it receives injury by use. The 
shell being split on one side and containing within 
itself some rigidity, closes or expands with a degree 
of concentricity, and in the same degree preserves 
a fit around the spindle. 

The conical or tapering bearings shown in Figs. 
37, 38, and 39 are well-known forms, and constitute 
in method the only means of concentric adjustment 
that will be seen in modern practice. The tubes ¢ 
on Figs. 37 and 38 serve to hold the bushes e e and 
as oil ways, the top receiving a cap to keep out 
dirt. In milling machines, where the cutting has 
in many cases to be done by an overhanging spindle, 
a bearing as in Fig. 40 seems to operate better than 
a simple taper like Fig. 38, but a fair inference is 
that the gain is from an increased diameter rather 
than the form of the bearing. 

Brown and Sharp’s milling machines are made 
with the front spindle bearings something in the 
form shown at Fig. 41. It is not clear what ad- 
vantage is gained by having two tapers of different 
degrees, unless, as remarked in respect to Fig. 40, 








it is the increased diameter of the spindle at its 
forward end. Parallel bushes, which form a large 
share of the bearings in machine tools, are commonly 
made of brass, which, if hard and of good quality, 
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wear very well, but not solong as cast iron. Brass 
is preferable in any case when alignment is not 
assured, especially in machines with built-up frames 
that are not rigid. When, however, a frame or the 
supports of bearings are inflexible, and when boring 
is carefully done, cast-iron bushes will last longer, 





and in every way give satisfaction. The expansion 
by heat is only half as much as brass and the 
danger of ‘‘nipping” from that cause proportionately 
less. We are well aware that in these remarks upon 
machine bearings there is much that will be dis- 
sented from, especially the recommendation of cast 
iron as a material in machine tool practice. Con- 
firmatory of the opinions expressed, however, is 
the gradual adoption of such bearings. It is not 
long since none of the kind were employed, and cast 
iron was not thought of for the purpose. 

There are some obscure conditions attending on 
the action of rubbing surfaces in machinery ; 
‘* metalline” bearings are a casein point. These 
operate without lubrication, the surfaces becoming 
glazed, and in some cases performing very well. 
An example of this method is seen in sharpening 
tools on oil stones. If used dry the surfaces become 
glazed and abrasion stops; if oil is applied the stone 
becomes clean and abrasion begins. The writer 
some years ago was astonished to see in Sweden 
waterwheel shafts supported on bearings of granite 
stone, and was informed that the iron gudgeons 
stepped in that manner wore well. There is un- 
doubtedly much yet to be learned in the matter. 








THE IRON AND STEEL INSTITUTE. 
Burast Furnace Economy. 


WE have now to conclude our notice (see page 
446 ante) of the last week’s meeting of this Institute. 
On Thursday the 10th inst. the meeting com- 
menced with the reading of a paper by Mr. William 
Hawdon, of Middlesbrough, ‘‘ On a Comparison of 
the Working of a Blast Furnace with blast varying 
in Temperature from 990 to 1414 deg. Fahr.” This 
paper, which we shall publish in extenso in an early 
issue, was an account of the economy that had been 
effected in the working of a blast furnace by the 
substitution of Cowper brick stoves for the previous 
pipe stoves as a means of heating the blast. 
The furnace upon which the trial was made, was 
part of the plant at the Newport Iron Works, of 
Messrs. B. Samuelson and Co., Middlesbrough, 
and was 29,410 cubic feet in capacity, and had 
yielded during the seven weeks preceding the 
experiment, 400 tons of pig iron per week, with an 
expenditure of 23.8 ewt. of inferior coke, the 
temperature of the blast being 990 deg. Fahr. 
After the alteration had been made and the tuyere 
muzzles had been increased to 5} in. diameter, 
the yield during seven weeks was 461 tons per 
week, with a consumption of 22.8 cwt. of coke, 








ENGINEERING. [May 18, 1883, 





and a temperature of 1328 deg., and a further 
trial, embracing two weeks with an_ increased 
burden, showed a still lower consumption of 22.3 
ewt. The silicon in the iron appeared to increase 
with the higher temperature, and so a half-hundred- 
weight per ton of limestone was added to the 
charge. The cost of the new stoves was 2200I. each, 


without the foundations and the chimney, and the 
annua] saving effected by their use amounted to 
1018]. 2s. 6d., without counting the saving of gas 
and the profit on the extra make. 


INCREASED TEMPERATURE OF Bast. 

This was followed by a paper by Mr. Lowthian 
Bell, ‘‘On the Value of Successive Additions to the 
Temperature of the Air used in Smelting Iron.” 

Mr. Bell, in his communication, said that it often 
happened in discussions upon the increase of 
efficiency caused by brick stoves that old furnaces 
with dilapidated hot air apparatus had been 
contrasted with renovated furnaces, fitted with the 
most perfect means of heating the blast with which 
we are acquainted, but that Mr. Hawdon’s com- 
parison was based upon the performances of one 
identical furnace, doing the same work, but sup- 
plied with air at different temperatures. He had 
been so often obliged to combat the exaggerated 
statements of authors of papers upon brick stoves, 
that some of his friends had come to regard him as 
being opposed to the principles involved in their 
use, and he therefore took the opportunity of ex- 
plaining his views with regard to them. The office 
of the fuel in the blast furnace was dual, it had 
not only to fuse the ore, but also to act chemically 
upon it. The ultimate product of the combustion 
in the hearth was carbonic oxide, the result being 
that only three-tenths of the heat was produced 
that would have been evolved if the product had 
been carbonic acid. If hydrogen were used as fuel 
it would be burnt to water vapour at the tuyeres with 
great evolution of heat, but most of this heat would 
disappear by its subsequent reconversion into 
hydrogen accompanied by a large amount of the 
reoxidation of the iron. If carbonic oxide were 
fed to the tuyeres as fuel the result would be similar 
in principle. The generation of carbonic acid in 
the blast furnace was due to the action of carbonic 
oxide on the ore, by means of which the reduction 
of the iron oxide was effected, and to asmall extent 
by a change in which carbon is precipitated. It was 
estimated that carbon in its highest state of oxida- 
tion is generated by these two processes to a weight 
of 6.78 cwt. for each ton of pig-iron made. If to 
this be added the heat required to smelt the iron 
and the slag, and the carbon that is absorbed, the 
total amounted to 12 ewt. per ton of iron. Asa 
matter of fact, however, it required about 22 cwt. 
per ton, the reason being that there was a limit be- 
yond which the action of carbonic oxide, the reducing 
agent, was annihilated by the admixture of the re- 
sulting carbonic acid, which had an opposing ten- 
dency. This limit appeared to be attained when one 
volume of carbonic acid was mixed with two volumes 
of carbonic oxide. It was, however, seldom that this 
limit could be reached, and the smallest possible ex- 
penditure of fuel could be stated to be 24 cwt. to 
the ton of pig, with a blast at the temperature of 
0 deg. Cent. 

In the old cold blast furnaces 40 cwt. of coke was 
considered a fair consumption. This arose from the 
small size of the furnaces ; the gases escaped before 
they had time to impart their heat to the material, 
and before the ore had time to saturate them with 
oxygen. The writer then went on to an examina- 
tion of the work of two furnaces of different di- 
mensions, one of 6000 ft. and one of 11,500 ft., both 
blown with hot air of the same’temperature, and the 
sum of the disadvantages worked out to 12.71 per 
cent. against the smaller furnace. To this was to 
be added 16.93 per cent. for the superior heating 
effect of each unit of coke in the larger furnace, and 
consequently the total saving was nearly 30 per 
cent. The larger the furnace, he said, the lower 
the temperature of the escaping gases ; but after a 
capacity of 15,000 the fall in temperature for each 
succeeding increase was very small. Likewise a 
great economy was effected by heating a cold blast, 
but as the heat was raised by successive increments 
the gain became smaller and smaller. The result 
of many calculations gave 19.58 units of coke, as 
being the consumption to be expected, per 20 units 
of iron, when burnt with air of a temperature 
1652 deg. Fahr. 

The remainder of the paper was devoted to a 
record of the results obtained at the Newport Fur- 


nace to which the Cowper stoves had been applied, | two stoves 55 ft. by 22ft. He had recently erected 
and to a comparison of the actual gain as compared | his stoves at Jarrow, and they had effected a saving 
with that which might have been predicated from | of 3 cwt. of coke per ton of iron, and he could quote 
an analysis of the escaping gases. The increase of | many similar cases if it were necessary. He wag 
output was 55 tons per week, of which the writer | surprised, however, at the large amount given by 
said 18 tons only could be produced on the reduced | Mr. Hawdon as the cost of the stoves. His firm 
consumption of coke, and the remainder must be | had erected 700 or 800 stoves in this country at an 
credited to an enlargement that had been made of | average cost of 1200/. each. The cost of cleaning 
the muzzle at the tuyere. them was about 2I., and the time occupied in the 

At the commencement ef the discussion Mr. | operation was about eight hours. With regard to 
Crooke stated that the latest results obtained by | the Massick and Crookes stove, it had the advantage 
the use of the Massick and Crooke stove at Working- | of a central combustion chamber and the Whitwell 
ton had been a production of 800 tons per week ; system of sinuous walls, and its performance would 
with 19} ewt. of coke, the temperature being from | depend upon the heating surface and the regularity 
1300 deg. to 1350 deg. Fahr. | with which it was fed. 

Mr. Charles Cochrane related how in January,, Mr. Hickworth asked Mr. Cochrane what was 
1868, he had stated that iron could be smelted | the average performance of his large furnace. He 
with 7.43 ewt. of coke, and how ten weeks later) thought that the results obtained during two 
he corrected the figure to 17.90 ewt. In May last | particular months might be in some way abnormal, 
he succeeded in smelting iron with 18.14 ewt., | and that it would be satisfactory to learn results 
which was substantially a fulfilment of his pre- | extending over a longer period. Experience gained 
diction, as the standard of quality had been raised|in South Staffordshire showed that furnaces of 
in the mean time. In a paper read before the | large capacity were irregular in their action. 
Mechanical Engineers he showed how he had; Mr. Williams said that as one of those who were 
effected a saving of 3.64 cwt. of carbon (equal to | endeavouring to gain a living by the manufacture 
4 ewt. of coke) by raising the blast from 1000 deg. | of pig iron, he thanked both Mr. Bell and Mr. 
to 1422 deg., and using a furnace 76 ft. by 23 ft. | Cochrane for their friendly rivalry in investigating 
That gain was accounted for thus: (1) Saving in| the action of blast furnaces. His experience, 
extra heat carried in by the blast; (2) the reduc-|! however, did not bear out the statement that 
tion in escaping gas due to decreased blast ; (3) re-; economy in working resulted from increased 
duction of the moisture on account of the dimi- capacity. He was working nine furnaces, two 
nished amount of coke ; (4) reduction in ash to be | narrow ones and seven somewhat wider, and the 
fused; (5) reduction in slag, owing to less lime-| former gave rather the better result. If he were 
stone being necessary ; (6) reduction in carbon re- | commencing a works he would put down brick stoves, 
quired for the decomposition of the limestone; (7), but as he already had pipe stoves he had been 
saving on carbon in limestone; (8) improved | building others of the same kind. He confessed 
chemical action. He denied that the work of the | that he could not work with only 22} ewt. of coke 
fuel could be calculated in the manner adopted by | per ton of pig, and he never knew it to be done 
Mr. Bell. One hundredweight of carbon gave 8080 | except at the Ormesby furnaces. He thought 
calories when burnt to carbonic acid, but if recon- | 23 cwt. was a fair average consumption on Cleve- 
verted to carbonic oxide it was at the expense of | land ore, and 20 cwt., or rather less on hematite. 
an additional quantity of 3.27 cwt. consumed at} He knew of no better practice than this even with 





the tuyeres, and it was the non-appreciation of this | 


fact that has misled Mr. Bell. 


It was obvious that when less coke and limestone | 
were used there was room for an increased weight | 
of ore, and this had been attained at his works by 


the use of Cowper’s stoves. He had the testimony 
of Mr. Whitwell that a like saving of 4cwt. of coke | 
per ton of iron had been made at the Consett | 
Works, and a gain of as much as 8 ewt. or 9 cwt. 
had been obtained at small furnaces by raising the | 
blast 400 deg. or 500 deg. The influences of large | 
capacities and high temperatures work together, and | 
it was necessary that due credit should be given to! 
each. The months of May and January last had | 
been the most successful at the Ormesby furnaces, | 
the savings amounting to 2.72 ewt. and 2.75 ewt. of | 
carbon respectively. Applying his method of 
calculation to the case set forth in Mr. Hawdon’s 
paper, there appeared no reason why the Newburn 
furnaces should not work as well as his own, and a 
consumption of 19.50 ewt. of coke might be looked 
for. In one instance he had reduced the consumption 
of a furnace from 25 cwt. to 21 ewt. by moving the 
tuyeres six inches back, the blast having previously 
gone up the centre instead of through the whole 
mass. This had reduced the effective capacity of 
the furnace, and it seemed probable that some such 
cause might be at work at Newburn, as the yield did 
not reach its theoretical limit. The speaker then 
returned to the question of Mr. Bell’s calculation, 
stating that the supposed limiting proportion of 
carbonic acid to carbonic oxide was incorrect, and 
thattherefore results based upon that hypothesis were 
misleading. The results obtained in the Styrian 
furnaces were proof of this, and hence Mr. Bell 
had failed to give a satisfactory account of their 
manner of working. 

Mr. Whitwell bore testimony to the value of the 
two papers. The firebrick stove had been shown to 
have an advantage of 1000]. a year, besides that 
arising from the increased production. He would 
remind the meeting, however, that such a question 
as this could not be discussed entirely upon the 
basis of Cleveland practice ; there were other dis- 
tricts interested in the matter, and therefore no 
universal limit of efticiency could be laid down for 
firebrick stoves. He admitted that Mr. Bell’s cal- 
culations were correct upon his assumed premises, 
but under different conditions the results would 
vary. This was the first time, however, that a satis- 
factory comparative trial had been made, and the 
evidence was most satisfactory. At Consett they 
were producing 800 or 900 tons a week by aid of 





brick stoves. He had changed a furnace from 
hematite to Cleveland ore, and at the same time 
increased the diameter of the bosh 18in. and the 
capacity by 5000ft., and the result had been an 
increased consumption of coke, with an enlarged 
production, the temperature of the blast being 
1000 deg. He did not see the reason of Mr. Bell's 
rule that a furnace should turn out 30 tons per 
week for each 1000 ft. of capacity. He considered 
that it was better to diminish the cost than to 
increase the output. 

Mr. Richards stated that he had just finished 
twenty-three brick stoves, and was building others 
as rapidly as possible toreplace pipe stoves. With 
high furnaces they saved 24 cwt. of coke, and with 
low ones 3cwt. With a pair of stoves 17 ft. by 
72 ft. he had produced 1000 tons of grey Bessemer 
iron per week with a consumption of 193 cwt. of 
coke, and a temperature of blast of 1200 deg. He 
had tried drawing back the tuyeres, as mentioned 
by Mr. Cochrane, but the result was not satisfac- 
tory 

Mr. Allison said that his experience was similar 
to Mr. Hawdon’s. Taking a period of fourteen 
weeks before the erection of Whitwell stoves, and 
a like period after, the figures were: increase of 
production 472} to 516 tons, decrease of consump- 
tion 24.27 cwt. to 20.32 cwt., and increase of 
temperature of blast 1000 deg. to 1440 deg. The 
fall of temperature on charging the stoves was 
80 deg. 

Mr. Martin stated that the substitution of Cowper 
stoves for pipe stoves at Blaenavon had reduced 
the consumption from 24 cwt. to 19 ewt. of coke, 
and there was a prospect of a still greater fall. 

Mr. Hanson pointed out that it was necessary to 
take account of the quality of coke in estimating 
the consumption. In the case before the meeting 
the coke was made by a quick process, which was the 
most economical when the ironmaster manufactured 
his own, but which did not give a product of high 
quality. When the furnace had been fed, as a 
matter of experiment, with bought coke, the con- 
sumption had fallen nearly a hundredweight. 

Mr. Markham wished to know what weight of 
slag was removed from the furnaces. 

Mr. Snelus stated that he had been trying a com- 
parative experiment with local and Durham coke, 
the respective consumptions being 22 ewt. and 193 
ewt. It was therefore necessary in discussions such 
as these to give the value of the fuel in carbon if any 
fair comparison were to be made. The position of 
the tuyeres must be such that the blast would be 
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fairly distributed, and there would be neither 
scaffolds nor pillars formed in the furnace. If the 
pressure of the blast were increased the hearth 
could be enlarged. 

Mr. Rogerson pointed out that the ironstone 
often varied in its composition, and this produced 
variations in the amount of fuel consumed. 

Mr. Wood called attention to the curious fact 
that Mr. Hawdon had increased the amount of 
limestone, while Mr. Cochrane under similar con- 
ditions had decreased it. He considered that 
economy resulted from the increased height, and 
not from the increased capacity of the furnace. 
Two furnaces of the same capacity, but 75 ft. and 
8) ft. in height respectively, varied in their per- 
formance by | ewt. of fuel. 

Mr. Stevenson bore evidence to the improved 
quality and increase of production obtained by the 
use of brick stoves, but could not give any exact 
figures. He employed a Siemens pyrometer to 
measure the temperature of the blast, and would like 
to learn what instrument other members employed. 

The Chairman (Mr. Samuelson) dissented from 
the idea that furnaces should be driven up to some 
arbitrary standard of production. No doubt a loss 
of output was a sacrifice, and he should like to learn 
exactly what it cost, but if a large yield were obtained 
at the expense of more fuel, it appeared to him that 
the game was not worth the candle. It must be 
remembered that the furnaces referred to in Mr. 
Hawdon’s paper had been at work ten years, and 
that, as was usual, the consumption of fuel was 
greater than it had been ; once it was as low as 
21 ewt. Mr. Whitwell had spoken of the relatively 
small cost of his stoves as compared with Mr. 
Cowper's, but it must be remembered that they 
occupied more space, and hence were not always so 
applicable. Mr. Cochrane had pointed out that 
while Mr. Hawdon had increased the proportion of 
limestone, he himself had decreased it under 
similar circumstances, and therefore the speaker 
would like to know what was the percentage of 
silicon in Mr. Cochrane’s pig iron. 

Mr. Cochrane : 2.20 to 2.35 percent. in No. 3. 

In replying, Mr. Bell said that he quite admitted 
the saving that Mr. Cochrane claimed to have 
effected, but he disputed his explanation of the 


cause of the economy. He then went on to say | 


that Mr. Cochrane had misunderstood him, for ten 
years ago he had published facts of which Mr. 
Cochrane now appeared to think him ignorant. In 
reply to Mr. Whitwell he denied that heat intro- 
duced by the blast was more effective than that 
produced by combustion in the furnace. No one 
was justified in drawing conclusions except from 
observation, and he had seen equally good results 
obtained in furnaces blown at low as at high tem- 
peratures. At the same time he was no enemy to 
tirebrick stoves, which were often of great use. He 
had been asked why he fixed the production of a 
furnace at 30 tons per week per 1000 cubic feet 
capacity. The reason was that there was a point 
at which the sum of the fixed expenses and work- 
ing expenses was a minimum and he believed that 
to be it. Suppose there was a profit of ten shillings 
per ton on iron, would not manufacturers drive 
their furnaces to the very limits of their capacity, 
irrespective of the consumption of coke? He 
doubted whether the addition of limestone men- 
tioned by Mr. Hawdon was necessary. 

In his reply Mr. Hawdon said that analysis 
showed the coke to contain 88 per cent. of carbon, 
He attributed the increased yield of the furnace to 
the action of the superheated air, which favoured 
the production of carbonic oxide. The effect of a 
large capacity of furnace was to utilise a great pro- 
portion of the heat of the escaping gases. He had 
been obliged to use a greater quantity of limestone, 
because he found the silicon in the iron augmented 
with the higher temperature. He had found that 
the tuyeres needed to be often moved, sometimes 
inwards and sometimes outwards, depending upon 
the working of the furnace. The amount of slag 
produced was 1.3 times the amount of iron. 

In the afternoon a paper was read on the 

NortHAMPTON Iron Orne District, 
by Mr. W. H. Butlin. An abstract of this will be 
published in our issue of next week. 

Mr. Markham opened the discussion by stating 
that the price of Northampton ore had increased 
during the last twenty years, as there was an impres- 
sion that it was becoming exhausted, but in all pro- 
bability there was plenty of ore left, and the dis- 
trict might become as important as Middlesbrough. 
Mr. Blair took exception to the amount of fuel 








stated to be used in smelting the ore. Instead of 
23.13 cwt. per ton he had found it to be 29 ewt. 
But perhaps the figures gave the fuel reduced to 
the basis of coke. He should like to know what 
proportion of slack was used. The amount of 
silicon in the iron, as shown by the analysis, was 
very exceptional. 

Mr. Lloyd said that the amount of moisture de- 
livered with the Northampton ore was very variable, 
and sometimes amounted to 20 per cent., upon 
which, of course, carriage had to be paid. The 
quality of the ore varied immensely, and within a 
hundred yards its character would change from 
very good to very bad. 

Mr. Bauermann stated that the ore taken from the 
centre of a mass often contained a greater quantity 
of phosphorus than that which has been more ex- 
posed. It appeared as if this element became 
washed out at the edges of the bed. 

In reply, Mr. Butlin said that the fuel was 
estimated at its value in coke, that was at 60 per 
cent. of its weight. He did not use any slack now. 

THE EstIMaTION OF CARBON IN STEEL. 

On Friday morning the first paper read was one 
by Mr. J. E. Stead, ‘‘On the Estimation of Minute 
Quantities of Carbon by a New Colour Method,” 
and this was followed by an account by the same 
author of ‘‘ A New Chromometer,” which we pub- 
lish on page 459. 

Mr. Atkinson opened the discussion by stating 
that he had tried Mr. Stead’s method, and found it 
very satisfactory. 

Mr. Bauermann asked if the standard solutions 
were stable, and if the author had any experience 
of their use with irons containing oxidised graphite 
products. 

Mr. Cowper thought the process would throw a 
light upon the difference of constitution of hard and 
soft steel. The Institute of Mechanical Engineers 
was investigating this question, and Professor Abel 
had already demonstrated the existence of a 
carbide of iron. 

In reply Mr. Stead said the solution remained 
good about a month, much longer in fact than nitric 
acid solutions. It was an organic acid, but he was 
not able to give the exact constitution of it. 
Professor Abel’s researches were most interesting 
and were much in the same direction as his own, 
and he hoped the two together would clear up the 
subject. 

GasrEous FUEL. 

The next paper was by Mr. Sutherland, and was 
entitled ‘‘On the Production and Utilisation of 
Gaseous Fuel in the Iron Manufacture.” An abstract 
of it will be published in an early issue. 

Sir Henry Bessemer, in opening the discussion, 
said that in the year 1856 he had, in the endeavour 
to remove phosphorus from iron, blown nearly every 
possible gas into the converter, both singly and in 
combination, but with no good effect. Any metal 
containing manganese might be used successfully in 
obtaining iron in the converter, provided sulphur 
and phosphorus were absent. About one month 
before the reading of his paper at Cheltenham he had 
blown some metal at the Woolwich Arsenal that was 
absolutely decarburised, and was pure iron. This 
had been cut and piled, and he had a bar of it, 
which he kept as a curiosity, This showed that 
perfectly good material could be produced in the 
converter blown with air only, without any gases as 
recommended by Mr. Sutherland. 

Mr. E. A. Cowper produced a patent specification 
showing that he attempted the manufacture of pro- 
ducer gas in 1857, but he did not prosecute his 
experiments very far. 

Mr. Cochrane pointed out that Mr. Sutherland’s 
remark that the lower the temperature the greater 
the amount of carbonic acid produced was a curious 
confirmation of his theory of the chemical opera- 
tions within a blast furnace. It had been pointed 
out that carbonic acid cannot exist at the tempe- 
rature at which carbonic oxide is formed. Hence 
the latter gas must be accounted for dissociation 
and not by absorption. It was only at a low tem- 
perature that carbonic oxide could be transformed 
to carbonic acid. He then described an explosion 
valve in his own works, consisting of an iron cover 
placed over a water seal; when an explosion 
occurred the cover was blown off, and further mis- 
chief prevented. He had found the force on one 
occasion to be equal to 56 lb. on the square foot. 

Mr. Lloyd said that gaseous fuel had been 
adopted at his works ten years ago for welding thin 
tubes, and when the work was tested to destruction 
it never failed at the joint. The danger from 





explosion was insignificant—personally he had 
never seen one. When it was first proposed to 
utilise blast furnace gases people were deterred by 
the fear of explosions, but that difficulty was now 
got over. A small manufacturer in Birmingham, 
who formerly used town’s gas at a cost of 300/. a 
year, now made his own by this process for 1001. 
If it only became universal the price of ammonia 
would fall to 15l. a ton, and a surprising improve- 
ment in the agricultural industry would follow. 

Mr. Massenez bore testimony to the good results 
obtained with gaseous fuel at different places on 
the Continent, especially at Essen. A company 
was being formed in Germany to supply water gas 
on a large scale. The cost at Essen was 1.4 to 1.5 
pfennig (0.12 penny) per cubic metre, and there 
was an expectation that it would be still further 
decreased. The coal in that part did well for water 
gas, but did not contain lighfing gas in any 
quantity. 

Mr. Lowthian Bell said that he had been to 
Germany to see a plant for the manufacture of 
water gas, and had found it wonderfully simple and 
perfect. It was not possible, however, to work it 
continuously, as the steam cooled the carbon below 
the point where the reaction would take place, and 
then the combustion had to be set up to heat it. 
The introduction of such gas into our houses for 
heating purposes would create quite a revolution. 
Mention had been made of the poisonous nature of 
carbonic oxide, but he did not consider it worse than 
lighting gas in that respect, but the latter had the 
advantage of being readily smelt. He did not 
think any advantage would follow from blowing 
carbonic oxide into Bessemer converters. It would 
probably be dissociated into carbonic acid and 
carbon, the latter of which would be absorbed by 
the metal, and the result would be steel. The dis- 
sociation spoken of by Mr. Cochrane as taking 
place in the blast furnace was difficult to prove. 
No doubt the temperature was high enough at 
certain parts for this to occur, but at the entrance 
the temperature was low, and it was very possible 
carbonic acid might be formed there. 

Mr. Riley thought that coal gas was not 
poisonous, but was merely suffocating, while its 
smell gave instant indication of its presence. He 
had seen a water gas plant that was worked con- 
tinuously by having two stoves, one of which was 
being heated while the other was in operation. 

Mr. Bauermann said that the Lundin condenser, 
invented in Sweden for the purpose of purifying 
gas made from wet sawdust, was very similar to 
Mr. Sutherland’s. He considered that carbonic 
oxide was very poisonous. In India he had noticed 
that the natives in their small forges always lighted 
it to prevent its diffusion. 

The Chairman (Mr. Samuelson) asked if Mr. 
Sutherland had taken interest and depreciation 
into account into his estimate, and if a penny per 
thousand feet ought not to be added on this 
account. There was, he said, an enormous demand 
for the ammonia that would be obtained in gas 
making, but he did not know what would be done 
with so much tar. 

In reply, Mr. Sutherland said that the question 
was whether carbon in iron was in an amorphous 
state, or different from what it was in steel, or 
whether the difference between wrought iron and 
steel depended upon substitution of carbonic oxide 
for carbon, and in either case the injection of an 
excess of carbonic oxide into the metal would, from 
his experience, produce the requisite conditions for 
the attainment of either of these twostates. Then, 
he went on to say, in puddling with a blast blown 
forcibly on to the metal so as to drive it about 
almost as in a converter, he found that with an 
excess of air the metal could be wasted one-half, 
and when taken out was worthless, but with an 
excess of gas the waste was as little as usual, 
while the iron was equal to charcoal iron, and 
was used for wire rods. With all respect to 
Sir H. Bessemer’s experiments, which he had 
carefully studied, and which caused him to give 
up the idea of making wrought iron in a converter, he 
was of opinion that the differences which produced 
success or failure were so minute, and the result of 
experiments he had made were so different in form 
from those of Sir H. Bessemer, that he was justi- 
fied in adhering to his theory. The carbonic oxide 
simply might be said to lengthen out the wrought 
iron period and enable it to be produced with a 
certainty at present not attained. As regards 
explosions of gas they did not occur oftener than 
once in six months, but they were very powerful, 
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the pressure rising sometimes to 112 lb. per square 
inch. The explosion valve was simply an india- 
rubber disc which was blown or cut out by the 
flame. The domestic use of water gas would be 
not only advantageous but also profitable, for the 
coal could be distilled as at present for lighting pur- 
poses, and then 30s. per ton could be made out of the 
coke by manufacturing water gas from it. He had 
had much experience of the physiological effect of 
various gases, and he had never experienced any- 
thing worse than a headache from carbonic oxide, 
while the unpurified producer gas brought on a 
stupefied sensation that lasted for days. It was the 
heavy hydro-carbons that were poisonous, he 
thought, as they threw a great amount of work 
upon the lungs before they could be oxidised, while 
carbonic oxide was partly oxidised already. The 
Lundin condenser was quite different from his own. 


As regards interest and depreciation, one halfpenny | 


per thousand feet was a sufficient estimate, while 
the amount realised from residuals would write off 
the cost of the plant in two years. When his pre- 
sent orders were completed there would be 10,000 
to 15,000 tons of coal treated in his apparatus per 
week. 

The proceedings then terminated with a vote of 
thanks to the Institute of Civil Engineers for the 
use of their premises. 








BROTHERHOOD’S AIR COMPRESSORS. 

Iv our article upon Mr. Peter Brotherhood’s works 
(p. 390 ante) we mentioned that he was the largest 
manufacturer of air compressors for the torpedo service. 
On the present and opposite pages we give three views 
of three varieties of his apparatus embodying the same 
principles, although varying in appearance. In every 
case it will be noticed that the pressure is transmitted 
direct to the pump without passing through the 
crankshaft, which only serves to work the steam 
valves and regulate the motion. The compression is 
accomplished at three stages, the air first being drawn 
into the top of the cylinder, then delivered into an 
annular space between a plunger and the cylinder 
wall, and finally into a still smaller space in a 
contracted portion of the cylinder. The pump 
cjlinler is surrounded by a tank of water, while an 
extension of the piston-rod acts as a pump to draw 
water into the plunger, and force it out again; thus 





the air is continually surrounded by cold surfaces, 
and as its volume is diminished the relative refrige- 
rating area grows larger, so that all tendency to heating 
is avoided. In Fig. 1 the piston rods take hold of a 
steel crosshead, which, acting as a beam, works the 
central or pump piston. This compressor is intended 
for use on first-class torpedo boats, and is designed to 
deliver 10 cubic feet of air per hour at a pressure of 
15001b. to the square inch. The steam cylinders are 5in. 


| by 4 in., the speed 350 revolutions per minute, and the 


weight 5cwt. Fig. 3 shows a treble compressor with 
the steam cylinders arranged below the pumps, both 
pistons being on the same rod. The capacity is 30 cubic 
feet of air per hour at 1500 lb. pressure, its weight 15 
cwt. and the diameter of its cylinders 9in. The appa- 
ratus shown in Fig. 2 was designed for use in large 
ships and on land stations. It will deliver 60 cubic feet 
of air per hour at 1000 lb. pressure, and weighs 2 tons 
6 cwt. In this view the pumping arrangements for 
keeping the cylinder cool are visible. 








THE DIAMOND FIELDS OF SOUTH AFRICA. 

At the meeting of the Institution of Civil Engineers, 
held on the 8th of May, Mr. Brunlees, President, in the 
chair, the paper read was ‘‘Onthe Diamond Fields and 
Mines of South Africa,” by Mr. James N. Paxman, 
Assoc. M. Inst. C.E. 

The author commenced by stating that Kimberley was 
situated in Griqualand West, above 700 miles north-east 
from Table Bay, and 450 miles inland from Port Elizabeth 
and Natal on the east coast. Lines of railway were in 
course of construction from Table Bay and Port Elizabeth 
to Kimberley, and were about half completed. In Griqua- 
land there were several diamond mines, the principal of 
which were Kimberley, De Beer's, Du Toit’s Pan, and 
Bultfontein. 

In the Orange Free States there were also two mines, 
viz., Jagersfontein and Koffeyfontein, the first of which 
produced fine white stones, The mines were all divided 
into claims, the greatest number of which were to be 
found in the Du Toit’s Pan mine. Bultfontein came 
next. 

The deepest and most regularly worked was the Kim- 
berley mine. The next deepest was De Beer's, which, 
however, was very unevenly worked. Then followed Du 
Toit’s Pan and Bultfontein. The Du Toit’s Pan mine 
ranked next in importance to Kimberley mine. Dia- 


monds were first discovered in 1867 by Mr. O'Reilly, a | 
trader and hunter, who visited a colonist named Van | 


Niekirk, residing in Griqua. The first diamond, on being 


sent to the authorities, was valued at 500/. Considerable | 


excitement was caused throughout the colony, and the 
natives commenced to look for diamonds, and many were 


found, among which was one of 83} carats, valued at 
15,000/. In 1868 many enterprising colonists made their 
way up the Vaai River, and were successful in finding 
a good number of diamonds. The centre of the river 
diggings on the Transvaal side was Klipdrift, and on the 
opposite side Pniel. In all there were fourteen river 
diggings. Du Toit’s Pan and Bultfontein mines were 
discovered in 1870 at a distance of twenty-four miles from 
the river diggings. The diggers took possession of these 
places. Licenses were granted giving the first diggers a 
right to work. In 1871, De Beer’s and Kimberley mines 
were discovered, and, in 1872, Mr. Spalding’s great 
diamond of 282} carats was found at the river diggings. 

The mines were of irregular shape, and were surrounded 
by reef. The top reef wasa loose shale, and had given 
great trouble from the frequent slips. Below this were 
strata of trachytic breccia and augite ; the formation was 
then seamy to an unknown depth. 

Within the reef, the surface soil was red, and of a 
sandy nature. The next stratum was of a loose yellow 
gravelly lime, and the third blue, of a hard slatey nature. 
This last was the real diamantiferous soil. Large stones 
had been found in the ‘‘ yellow,” but the working of this 
generally did not pay. Kimberley mine, however, had 
paid very well all through. The method of working in 
deep ground was determined by roadways running north 
and south. The soil was hauled up to these roadways, 
and taken to the sorting-tables. The roadways decaying 
shortly after exposure to the atmosphere, a system of hand 
windlass was adopted, which worked very well for atime 
until horsewhims were introduced in 1873. The depth of 
the mines increasing, horsewhims had to give way to 
steam-engines in 1876. 

The first diggers treated on an average ten loads per 
day each party. At the present time, the least taken 
out by any engine, when fully employed, was 250 loads 
perday. The cost of working, with present appliances, 
the first 100 ft. in depth, was 3s. 6d. per load; the second 
100 ft. (mostly blue) 5s.; the third 100 ft. 8s., and the 
fourth 100 ft. 1ls. Through scarcity of water a system of 
dry-sorting nad to be resorted to for several years ; but it 
was superseded by theintroduction of washing machinery, 
which was now generally employed. 

At the commencement, through inexperience, many 


| serious mistakes wereimade. When the first diggers reached 


the bottom of the red sand, they thought no diamonds would 
be found in the next stratum. When, however, diamonds 
were found in the second stratum, the diggers had again 
to remove the débris, and so also when the ‘“ blue” was 
reached. Someof thé claims in the Du Toit’s Pan amd 
Bultfontein mines were irregular in shape. The other 
mines, however, had been properly and regularly laid out. 
One or two shafts had been connected with the mines by 
underground galleries. These galleries were convenient 
in the case of fallsof reef. Labour, at first, was cheap ; 
but from 20s. per month, wages rose to 30s. per week, and 
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food. The yellow soil offered no difficulty in working, 
being loose and broken, but the blue soil required blasting. 

Several methods were adopted for extracting the soil 
and carrying it from the mine before steam was intro- 
duced. The cost of wood for heating purposes was a 
serious item, but good coal had now been found at 160 
miles from Kimberley, costing 13/. per ton; another 
serious item of expense was the transport over natural 
roads only, costing from 18/. to 30/. per ton. 

The machinery designed by the author for this industry 
was described. A 16 horse-power direct-acting winding 
engine was introduced for hauling up loads at the rate of 
about 1000 ft. per minute, and a 25 horse-power geared 
engine, for hauling up heavier loads at the rate of from 
600 ft. to 700 ft. per minute. 

Water was dear, and water-heaters were fitted to each 
engine, by which 33 per cent. of the water was again used, 
thus saving one-third. The boilers were of the locomotive 
type, mostly of steel, to save weight, and thus reduce the 
cost of transit. The fireboxes were also made of steel of 
very soft and ductile quality. A semi-portable engine 
was made for driving the wash mill. The engine was so 
arranged that it might be removed from the boiler and 
placed separately. The boiler was made to work at a 
pressure of 1401b. per square inch. Automatic cut-off 
gear was fixed to each engine, and the governors were 
provided with a spiral spring for adjusting the speed. A 
screen, or cylinder wash mill and elevator, were used 
for dealing with the diamantiferous soil, and were de- 
scribed. Standing wires were fixed at the back of the 
machinery, and passed over a frame fixed at the top of the 
mine, the end of the mine being secured to strong wooden 
posts. After the blue soil had been blasted and collected 
into trucks, it was placed in tubs, which ascended the 
standing wires. It was then emptied into the —— 
box. The yellow soil might be put into the wash mil 
direct, also that portion of the blue which had passed 
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coupled with the great boon of railways to the Fields, and 
the advantage of a law recently passed for the prevention 
of illicit buying, a great and prosperous future was in 
store for the Diamond Fields. 





STEAD’S CHROMOMETER. 
On a New Method for the Estimation of Minute Quantities 
of Carbon, and a New Form of Chromometer.* 
By J. E. Sreap, Middlesbrough. 
Part I.—EstTIMATION OF MINUTE QUANTITIES OF CARBON. 
As is well known, it is impossible to determine with 
accuracy minute quantities of carbon by the ordinary 
colour method, owing to the colour of the nitrate of iron 
present. It has been, however, found that the colouring 
matter whichis produced by the action of dilute nitric 
acid upon white iron and steel is soluble in potash and 
soda solutions, and that the alkaline solution had about 
| two and a half times the depth of colour possessed by the 
acid solution. 
The method in use is conducted as foilows: 
Standard solution of nitric acid, 1.20 sp. gr. 





Standard solution of sodium hydrate, 1.27 sp. gr. 
One gramme of the steel or iron to be tested is weighed 
| off and placed in a 200c.c. beaker, and after covering 
| with a watch-glass, 12 c.c. of standard nitric acid are 
|added. The beaker and contents are then heated to 
about 90 deg. to 100 deg. Cent., and allowed to remain 
until dissolved ; say, ten minutes. At the same time a 
| standard iron, containing a known quantity of carbon, is 
| treated in exactly the same way, and when both are 
dissolved, 30 c.c. of hot water is added to each, and 
13 c.c. soda solution. 

The contents are now well shaken, and diluted till 
they occupy a bulk of 60 c.c. After ten minutes’ in- 
terval they are filtered through dry filters, and the 
| filtrates, only a portion of which is used, are compared. 
This may be done by pouring the two liquids into two 
separate measuring tubes in such quantity or proportion 





| century. It was believed that the main bed of diamonds 


| were merely shafts leading to it. Now that the water 





through the screen fixed over the depositing box. The 
remainder of the blue, which was spread out tc a thick- 
ness of 4in. or Gin. on the depositing ground some 
distance from the mine to dry, was delivered into the 
upper part of the screen. The return water from the 
elevator, with a portion of fresh water, was also dis- 
charged at this point, and operations were thus greatly 
facilitated, the soil becoming thoroughly saturated, and 
passing more easily down the shoots. The large pieces 
which would not drop through the meshes of the screen 
were discharged into trucks at the lower end and carried 
away. The smaller pieces with water, in the form of 
sludge, fell through into a shoot, and thence were con- 
veyed into the wash mill pan, and there kept in constant 
rotating motion by agitators. The diamonds and other 
pieces of high specific gravity sank to the deepest part of the 
pan, and the remainder of the sludge was forced over the 
inner ledge to the elevator. The sludge was then lifted 
and thrown upon an inclined screen and down the shoot 
over the side of the bank. The residue left in the pan at 
the end of the day’s work was passed through a pulsator, 
in which, by the force of water, the mud and lighter 
particles were carried away, leaving behind the diamonds, 
agates, garnets, and other heavy stones. It was the 
practice occasionally to put a few inferior stones in the 
soil, to test the efficiency of the machinery. 

In 1881 the author paid a visit to Kimberley, and found 
the industry a large one. The Post Office return showed 
the value of diamonds passed through the office in one 
year to be 3,685,000/. Lilicit diamond traffic had hitherto 
been a source of great trouble at the fields. It was a 
question whether this industry would ever cease ; in any 
case there was no doubt but that it would last for over a 


had not yet been reached, and that the mines in operation 





works were finished, with a bountiful supply of water, 














that upon looking down the tubes the colours appear to 
be equal. 

Thus if 50 m.m. of the standard solution is poured into 
one tube, and if the steel to be tested contains say half 
as much as the standard, there will be 100 m.m. of its 
colour solution required to give the same tint. The 
carbon is, therefore, inversely proportional to the bulk 
compared with the standard. 

Experiments were made upon a steel which contained 
0.11 per cent. carbon to ascertain what the influnce 
would be of heating the nitric acid solution for an in- 
creasing length of time after dissolving on the bath. 

The results showed that the carbon colour is not 
materially affected by heating the acid solution twice as 
long as is necessary for completely dissolving the carbon 
compound, but that although the iron is dissolved in five 
minutes, it is evident that some of the carbon compound 
at first formed escapes solution in that period, and the 
process needs to be continued for at least ten minutes. 

The next point was to ascertain what effect the use of 
an excess of nitric acid in dissolving the steel would have 
on the colour matter. 

To determine this, five separate portions of steel were 
treated respectively with 12, 15, 18, 21, and 25 c.c. of 
nitric acid, and it was found that 6c.c. acid in excess 


* Abstract of paper read before Iron and Steel Insti- 
tute May 11, 1883. 
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does not materially affect the determination ; but, when 
this is exceeded, the colour is reduced in quantity. 

It now became important to know if a greater or less 
quantity of soda solution would have a different solvent 
power on the colouring matter. 

To ascertain this, four separate portions of the soft 
steel were treated alike in dissolving, but to the solutions 
different quantities of soda solution, viz., 13 ¢.c., 5c.c., 
18 c.c., and 21 c.c., were added, and it was seen that, as 
before stated, 13 c.c. sodium hydrate solution is capable 
of effecting solution of the colouring matter. By using a 
less amount, however, by experiment it was found that 
the colour is precipitated with the iron oxide. 

It is very well known that in the old acid colour method 
very slight traces of hydrochloric acid, if present, alter the 
character of the colour to such an extent as to make the 
colour determination unreliable. It therefore was of in- 
terest to ascertain if the same would occur in the alkaline 
method. Four portions of steel were treated as usual. 

The colour in each case was the same in quality, 
although differing in quantity, showing (1) that the 

»xresence of chlorides is harmless, and (2) that nitro- 

ydrochloric acid, even in small quantities, prevents the 
formation of the full amount of colour matter capable of 
being produced by nitric acid alone. 

When high carbon steel is heated to redness and 
chilled, it is well known that the colour from the chilled 
steel is very much less in quantity than that from the 
same steel before hardening. The difference, however, is 
not nearly so marked when there is little carbon present 
in the steel, as was proved by the following results, 
viz. : 

Several samples of iron and steel after being drilled 
were heated to redness and chilled in water, the results 
before and after being as follows : 

Per cent. 
Soft steel = soft ... 2 = 68) 
»» chilled in cold water 0-158 0.010 per cent. 
s, chilled in hot water 0.168 
Staffordshire square iron l 
0.110 Lo 010 


bar Shs a ve 
Stafforshire square iron 
bar chilled... rae .. 0.100, 
Staffordshire flat iron bar —) 
” ” N 
galled, . 0.069 J 
Soft stee << OTF 
» Chilled "Ord + 0.006 per cent. 

It is not often that soft iron or steel is chilled before 
being placed in the hands of the analyst, but it is satis- 
factory to know that even if they were, the results by 
colour would not be rendered useless. 

When using the new method, I have found that some 
steels give a much yellower colour than others, and in 
course of investigation have discovered that there are 
present in all nitric acid steel solutions two distinct colour- 
ing matters, which I have separated and obtained in a 
nearly pure state, one of which is bright yellow, re- 
sembling potassium chromate, the other being of a dark- 
brown red colour. In some steel solutions the yellow 
colour preponderates, and in others the brown. 

I expect and hope that the investigations I am working 
at will eventually throw some light on the true constitu- 
tion of hard and soft steel, and I trust also that before 
long I may have the pleasure of bringing their results 
before you. 

Part II.—A New Form or CHROMOMETER. 


In comparing colour solutions there are two methods of 
procedure. The first is that generally adopted in making 
determination of the carbon by the acid colour process, 
in which the darker solution is diluted with water until 
the colours of the two solutions are equal in density—that 
is to say, untid the colour is equal per cubic centimetre. 
The diluted volume is then noted, and the amount of 
carbon read off in 0.1 per cent. per cubic centimetre. In 
the alkaline method it is better to use the second method, 
already described in this paper, of comparing directly the 
relative density of the colour solution without dilution, 
and ascertaining the lengths of the two columns of liquids, 
which, when examined from the surface, give the same 
depth of colour. The carbon in this process is, as com- 
pared with the standard, inversely proportional to the 
length of the liquid column. 

The instrument I have arranged is extremely simple 
and easily constructed. It consists of two parallel tubes, 
which may be of any suitable diameter, one of which is 
contracted at a point 9 in. from the top, and is open at 
both ends. The lower end passes through an india-rubber 
cork to the bottom of a 4-0z. bottle, which contains the 
standard colour solution. A second tube of smaller 
diameter also passes through the cork into the bottle, the 
outside end of which is in communication with a large 

yringe. 

"san above the contracted part of the first-mentioned 
tube a small glazed cylinder of china clay rests. By 
pressing the syringe the liquid can be forced from the 
dottle below up this tube. The second tube is about 9 in. 
ong, and is closed at the lowerend. At this end a small 
glazed clay cylinder is also placed. When this. tube is 
placed parallel to the first, the length from the open 
upper ends to the flat surfaces of the clay prisms is equal 
in each. A small looking-glass at an angle of 45 deg. is 
fixed above the open ends of the tubes, and the standard 
tube is graduated into 0.01 parts to 0.15 parts. 

The method of working with the apparatus is very 
simple. The colour solution to be compared is placed in 
the second tube, with which it is filled up to a certain 
fixed mark. 

It is only now necessary to squeeze the syringe and 
force the liquid up the first tube until the colours in the 
two columns are equal, as can be seen by looking into the 
mirror above. The height of the standard svlution is 


Difference. 


one, 





read off on the graduated scale, which will be the per- 
centage of carbon in the steel or iron under examination. 

The diagram on the preceding page illustrates the 
instrument. 


THE EFFICIENCY OF GUIDE-BLADE 
PROPELLERS.* 
By J. I. THornycrort. 

Dvrine the years 1879 and 1880 I made experiments 
with guide-blade and other propellers, using models of 
small dimensions. 

These models indicated some advantages to be derived 
from the use of guide-blade propellers, and my firm has 
since fitted H.M. torpedo vessel Lightning with a pro- 
peller of that kind, and built a shallow steamer for the 
Congo, with a hull specially formed to suit the require- 
ments of the propeller when used for very shallow draught. 
I now propose to give a short account of the results 
obtained with the models, and afterwards with the pro- 
pellers as titted to the vessels before named. 

The models used were from 5in. to 11 in. in diameter, 
and were adapted to use from } to 1 horse-power, at a 
speed of 44 knots. 

In order to experiment with these models, a launch was 
fitted with a small shaft projecting directly forward from 
the bow into water which might be considered as almost 
undisturbed by the motion of the launch through the 
water, and the small shaft was driven by an engine with 
suitable gearing, to allow the turning moment exerted on 
the shaft to be continuously recorded, the shaft at the 
same time being free to move lengthwise a short distance, 
without hindrance, and allow the thrust of the propeller 
to be measured simultaneously. 

The launch was propelled principally by another engine, 
driving a screw at the stern, and the speed of this latter 
was found to measure the speed of the launch very nearly. 
A distance of 300 ft. was measured on the bank of the 
river; the time running this distance, the revolutions of 
the main and experimental propellers, the turning moment 
and thrust of the model, were all recorded on a sheet of 
paper held on a drum, which was independently driven, 
while short intervals of time were marked on the paper by 
aclock. A great many experiments were made with this 
apparatus, which was found to work well, and in order to 
compare the efficiency of the guide-blade models with 
simple screws under as near as possible similar conditions, 
models of screws were made of larger diameter than their 
rivals, in a proportion that would use about the same 
power when working at their best speed. The results 
obtained will be found in the Table No. I. 

In this Table the particulars of some of the propellers 
tried are arranged for each propeller in vertical columns, 
and headed by a number by which each propeller will be 
known. Nos. 2 and 11 are described as common pro- 
pellers, and are of uniform pitch throughout their pro- 
pelling surface, having an oval-shaped blade as in common 
use, and these were made for comparison with the other 
propellers tried, as a sort of standard by which the merits 
of the other propellers could be measured. 

Nos. 3 and 10 are screw propellers with the blades 
thrown back, and the radial centre line of the blade is 
convex on the driving face. These are described on the 
diagram Table as Thornycroft No. 1. Nos. 6, 7, and 9 are 
guide-blade propellers, having blades and guides much 
like those proposed by the Hon. Richard Parsons, but 
having also another feature which is important to insure 
success. This consists in a large boss, which gradually 
contracts the area of the stream flowing through the 
propeller, and is followed by a body which gradually 
allows the accelerated stream to unite. 

This Table only contains the results of a portion of the 
models tried, but they have been selected as being thoseof 
the greatest interest and giving the highest efficiency. 
The first column in the Table will, I hope, explain itself 
for the most part, but in itthere are some terms used which 
require explanation. I believe Mr. Froude was the first 
to show that there was a particular speed of running for 
any screw propeller which gave the best results, and 
that this speed corresponded to that whieh gave about 
20 per cent. slip. This speed of turning is recorded on 
the Table in the line marked ‘‘ revolutions at maximum 
efficiency,” and is calculated for a speed of 4} knots, at 
which speed the launch was run in the experiments given. 

The line ‘thrust at maximum efficiency” is the thrust 
of the propeller available for the propulsion at the before- 
named rate of turning and speed through the water. But 
the figures in this line refer to propellers of various dia- 
meters, and cannot therefore directly give any relative 
idea of the thrust of the several propellers. Another 
line has therefore been prepared, marked ‘‘ thrust due to 
2 in. diameter,” and gives the relative performance when 
the diameters are equal. 

The line marked ‘velocity due to pitch of leading 
edge” is of interest, as it shows how far the idea has been 
realised of making the leading edge of the propeller cut 
the water without striking it. 

In comparing the three types of propellers experimented 
on, it will be seen that the efficiency does not vary much 
between them, the lowest being the simple screw with uni- 
form pitch. The experiments, however, do not show clearly 
which propeller should take the highest place in efficiency, 
for although No. 3 propeller gives .705, No. 10 of the 
same type gives only .635 on one hand, and .64 when tried 
again; while No. 6,, 6; and 6, give respectively .665, 
.663, and .644. 

The propeller No. 3 had long narrow blades, which 
were inconvenient, and did not allow the engines to be 
run as fast as has since been found necessary to fully 
utilise the capacity of the engines in the first-class torpedo 
boats, which are now fitted with propellers having wider 





* Read at the twenty-fourth session of the Institution 
of Naval Architects. 
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and shorter blades, giving greater speed for the same boat 
and engines. 

No. 10 is a model of the propeller now used in the 
second-class torpedo boats built by my firm, and was tried 
against a model of the common screw of the same size, 
No. 11 in the Table; the result being considerably in 
favour of No. 10, which gave an efficiency of over .635. 

Propellers similar in form to these models were tried on 
the second-class boat No. 104, and the results obtained 
with the boat verified the model experiments on these two 
propellers. 

In the comparison of efficiency if we may exclude No. 3 
and take only those propellers that may be run at a high 
turning velocity, the guide-blade propellers are the best, 
and Nos. 64, 6; give above .66. These propellers require 
to run too fast for the engines if fitted to the first-class 
torpedo boats, and the Lightning was fitted with one of 
the form of which 6 is a model, the efficiency in this case 
being about .64. 

Having found that the guide-blade propeller, fitted 
with large boss to contract the stream, gave such good 
results, i made some experiments with bosses and bodies 
fitted to the propeller No. 10, but the results obtained 
were unsatisfactory, and I was obliged to abandon the 
hope that the high duty obtained from the guide-blado 
propeller shown could be obtained by the much more 
simple means of fitting a suitable body behind a large boss, 

The experiments on No. 3 in Table indicate the same 
propeller as No. 3, but the trim of the experimental launch 
was altered so as to allow the ends of the blades to just 
break the surface of the water, as described by Professor 
Reynolds in one of his papers read at this Institution. 
The result in the experiment I made is, I now find, worse 
than I had imagined, for although, as I have previously 
stated at the Institution of Civil Engineers, there is a 
point reached at a very high number of revolutions, when 
the efficiency reaches about .49 the thrust is then very high, 
and to obtain this result in an actual ship and propeller 
would be far beyond the capacity of the engines of the 
vessel. 

If this propeller is used to do the amount of work it can 
do best, when properly immersed (namely, exert a thrust 
of 6} Ib. at 44 knots), when breaking the surface of the 
water and giving the same thrust, it will require to run 
at 910 revolutions instead of 600, and the efficiency will 
be only .36, or about half its proper value for the propeller. 
It is of course uncertain what effect increase of size has 
on the amount of this loss, which it probably diminishes, 
but great improvement is required, or the loss of etticiency 
will still be very serious, even in large propellers, 

In examining the velocity due to the leading edge of 
the various propellers, No. 10 has a slight excess over the 
undisturbed stream, with stream is equal to 44 knots, and 
in No. 10,, in which the form is changed so ag to give a 
greater increase of pitch in the width of the blade, the 
speed of the forward edge is less than 44 knots, but the 
efficiency is reduced. ‘This may perhaps be explained 
by the action a screw has on the water which is imme- 
diately in front of its disc; the water is here accelerated 
by the loss of pressure the blades cause, and arrives at 
the propeller with almost as high a velocity as it leaves it. 
In my guide-blade propeller this cannot be the case. 
There must be an increase of velocity within the instru- 
ment due to the amount of contraction given by the boss. 

In the guide-blade propeller the speed of forward edge 
is greatly less than the initial speed of the stream in which 
they work, except in one of large diameter (No. 7) designed 
for a lower thrust, the contraction of the stream being 
less as the same size of boss was placed in a larger tube. 
As, however, lessening the contraction did not appear to 
bring any improvement, the opposite course was tried by 
again using the same size of boss, but in a smaller tube. 
This also resulted in a reduction of etticiency, although, 
as might be expected, a very high thrust was obtained. 

It would therefore appear that the amount of contrac- 
tion obtained in the models 6 and 9 is that best suited to 
propellers where a high efficiency is required, which 
cannot be sacrificed to give increased thrust. 

I am not prepared to say the figures given represent the 
exact efficiency of the models given, but I do believe they 
may be trusted as to the relative value. 

The apparatus used was frequently tested, but the 
amount of friction in the propeller shaft was always con- 
siderable, and unfortunately variable in amount to some 
extent, and thus liable to lead teerror. The launch no 
doubt disturbed the water slightly, but this would affect 
all the models to about the same extent. 

I have now to ask your attention to the Table No. IT., 
which gives some particulars of the Lightning. The first 
column relates to the vessel when fitted with No. 3 pro- 
peller, and the other columns to the same vessel as after- 
wards fitted with No. 6, propeller, No. 6; in the second 
column having three blades instead of two. 

It will be observed that coefficient obtained with the 
new propeller is good except in the last experiment, and 
Iam informed that the Admiralty intend repeating this 
experiment, as there appeared to be some considerable 
falling off in speed during this trial. With regard to 
steering, the improvement is very marked, and the power 
of turning the boat against any extra resistance, which 
the trials do not show, is even more marked. I would 
call attention also to the great reduction in the diameter 
of the propeller used, 5 ft. 10 in. reduced to 3 ft. There 
is some doubt as to the original propeller being fully 
immersed even at full speed. This makes the comparison 
possibly unfair for the No. 3 propeller, but there was no 
appearance of racing except when the rudder was put 
over to a considerable angle. 

The arrangement of the propeller as fitted to the Light- 
ning is shown in the diagram exhibited", where the pro- 





~ * The guide-blade propeller of the Lightning was illus- 
trated and described by us on pages 651 and 652 of volume 
xxxii. of ENGINEERING. 
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TABLE I.—DIMENSIONS OF MODEL PROPELLERS, AND RESULTS OBTAINED. 


NAME OF PROPELLER. No. 2. | No 11. 


No. 3. No. 3,. | No. 10. No. 10.,|No. 103., No. 103. | No. 105. | No. 10. 


No. 64. No. 65. No. 7}. No. 9%. | No. 92. No. 69. 




















” 





oe ae eerie 


| Stokes Bay. 

| 

No. 3 Propeller. 
| May 22, 1887. 


Displacement .. 28 tons 
Indicated horse-power ee ia -! 400.8 
V3 Dé 

LI.P. nt ; 147 
Revolutions of engines per minute ‘“ 354 
Speed in knots a ae ae py 18.54 


( $3-—15) Full 
) P3—15 ) Power. 

| S$ 3—13) Half 
| P 3—48 ) Power. 


Time required to make complete circle .. 


; Prey are 155) Half 

Diameter of circle in yards 9 Peel 

Diameter of propeller 

Number of blades . <a es 

linmersed surface per ton displacement ) 
at 34 tons displacement. j 


5 ft. 10 in. 
3 


Tasie I1.—H.M. Stream Torrepo Vesseu ‘‘ LIGHTNING. 


j 


Thames. | Stokes Bay. 


| No. 65 Propeller. } No. 6y Propeller. . te 
April 26, 1881. | June 2, 1881. Jan. 1880, No. 6y Propeller. 


| - — 
oa, { tons | § tons | 84 to 
&*{ about | 34) about 4 tons. 
384 | 477 428 
151 | 151 113 
| 
390 423 | 
17.7 19.02 16.65 
| } S 1—53 
| ) P 1-34 
he S 1—3 
| (p13 
(104) Full 
92} Power. 
94) Half 
( 94) Power. 
3 ft. 3 ft. | 3 ft. 
3 2 2 
24.1 24.1 24.1 











peller is enclosed to a tube which carries the guide-blades 
within its after end, and the part which has been described 


as a body by the rudder, of which it forms a part. In order | 
to insure ample steering power, the tube was fitted with | 


two curved pieces fitting against the outside on either 
side, and these were so actuated as to come out and form 
an additional rudder when the helm was put over to any 
considerable angle, remaining in their places, however, for 
small angles of the tiller. 

As may be seen from the drawing, this involved com- 
plicated mechanism, which in itself was undesirable; 
and, further, the increased thickness of the tube necessary 
for thisconstruction increased the resistance of the pro- 
pelling apparatus, and thereby damaged its efficiency. 

The diagram exhibited represents a shallow river 
steamer,* propelled by two guide-blade propellers, the hull 
being specially formed to adapt the propellers to a very 
shallow draught. A hull of such dimensions has a very 
large immersed surface for the displacement, being in this 
case 61.3 square feet per ton, and very unfavourable to the | 
displacement co-efficient. When this fact is allowed for, 
I think we must consider that this boat gives a good 
result, but the most curious thing connected with this 
shallow steamer is this; when one engine and propeller 
only are used, and the other propeller is still on the boat, 
and not turning, the performance of the vessel with one 
propeller appears be better than when both are used ; at 
the same time, their very small diameter must be re- 
marked, and also the moderate speed of engines required. 
But in order to attain this last result, it was necessary tuo 
use a form of blades with exceedingly long pitch (see 
Table No.I., No. 69); this entailed reduced etticiency of only 
.577, and rendered the action of the propeller very imper- 
fect when going astern, but the way of the boat could be 
stopped in about two lengths. 


The mean pitch in a guide-blade propeller does not give | 


a correct idea of the acceleration to be expected, and the 
same is true of any screw with a great increase of pitch. 
It is necessary, in order to compute the action of one por- 
tion of the surface, to consider the effect that has been 
previously produced by the surface that has already acted 
on a particle of the water, and to illustrate this Diagram 
3 has been prepared. 

I consider that there are two kinds of vessel where the 
guide-blade propeller might be used with advantage: 
they are sea-going vessels which often run in ballast, and, 
consequently, in their light trim do not properly immerse 
acommon propeller, and the other vessels for navigation 
where the draught of water is limited and necessitates 
the use of paddles or guide blades. In this case it would 
appear that the guide-blade propeller may be more advan- 
tageously used than the paddle where high speed is re- 
quired, owing to the reduction in the weight of the 
machinery, consequent on the increased number of revo- 


lutions that may be used, at the same time retaining the | 


light draught due to the paddle wheel, and having the 
further advantage of not increasing the extreme width of 
the vessel, which is an important feature in inland 
navigation. 

In conclusion, I have the pleasure to acknowledge the 





~* The shallow draught steamer here referred to is illus- 
— and described on pages 463 and 466 of the present | 
number. 


assistance given me by Mr. Sidney Barnaby in making 
the experiments, which form the most important of this 
paper, and to thank my other assistants for the great 
pains and care with which they worked out the results. 


TaBLE III.—Shallow Draught River Steamer. 


{ 


Date . 


Displacement si “a 9.23 tons | 9.2 
Slip .. - « 44.1 p.c. | 
we Di ia ' 

= iis 0.2 } 112 
LHP. eo) ee #8 . 
Revolutions per minute .. -.| 480 | se 
Speedin knots... ; mal 10.49 8.8 
Diameter of propeller, No. 9% .. 16 in. | 16 in, 
Number of blades oe ‘ 2 | 4 
Immersed surface per ton dis- ) 

placement at 9.8 tons dis- f 61.3 sq. ft. 61.3 sq. ft. 


placement. 





NOTES FROM THE SOUTH-WEST. 

Steel Works at Swansea.—It is stated that new steel 
works will shortly be started in the neighbourhood of 
Swansea. The works will produce steel of the highest 
kind for cutlery, blooms for tin-plate manufacture, and 
plates for shipbuilding. 

London and North-Western Railway.—On Wednesday 


the directors of the London and North-Western Railway | 


arrived at Cardiff by special train from Merthyr, and 
afterwards proceeded to the docks. The object of their 
visit was to make an inspection of the rolling stock goods 


sheds and other property of the company in the neigh- | 


bourhood. The directors also visited Newport for the 
purpose of inspecting the Alexandra Dock and judging 
of the facilities afforded for shipping. 


South Wales Coal and Iron.—The shipments of both 


' coal amd iron from the South Wales ports in April were 


large ; those from Cardiff, Newport, and Swansea were, 
indeed, the largest yet recorded. The foreign coal ship- 
ments from Cardiff were nearly 100,000 tons in excess of 
the shipments for April, 1882. The shipments last month 
from Cardiff to foreign parts were 581,536 tons; New- 
port, 137,402 tons; Swansea, 89,2000 tons ; Lianelly, 
6449 tons. Last year the shipments were: Cardiff, 
487,683 tons; Newport, 102,011 tons; Swansea, 73,472 
tons; Llanelly, 9129 tons. The coastwise shipments 
were: Cardiff, 98,071 tons; Newport, 86,920 tons; 
Swansea, $2,479 tons; Llanelly, 9845 tons. The coast- 
wise shipments for April, 1882, were: Cardiff, 70,799 
tons; Newport, 66,444 tons; Swansea, 64,082 tons; 
Llanelly, 8982 tons. The shipments of iron were: 
Cardiff, 6626 tons ; Newport, 24,027 tons; Swansea, 462 
tons. Coke shipments: Cardiff, 6032 tons; Newport, 
213 tons ; Swansea, 238 tons. From Cardiff were shipped 
last month 5935 tons of patent fuel; from Swansea, 28,202 
tons. The total quantity of coal shipped from Cardiff to 
April 30 this year to foreign parts was 2,139,112 tons ; 
Newport, 511,561 tons ; Swansea, 319,504 tons. 

The Barry Dock.—The preamble of a Bill promoted in 
Parliament to authorise the construction of what is known 





October, 1882. |October 18, 1882. | 











‘ : P {| July, | July, July, | June, July, | July, | August, | August, , August, , Sept., | Sept., | Nov., | April, | April, | June, 
Date of experiment “ os <& “Ea | sae | eee ef 1880 | 1880 | 1880 1880 1880 isso | 1879 | 1879 | 1879 isso. | 1880 | 1880 
Type of propeller Common. | Thornycroft first patent. : : : : ; Thornycroft second patent. __ ; 
Diameter of propeller .| Jz in. '11.82 in.) Qin. Min, {11.32 in./11.32 in.)11.32 in. 11.32 in. 11.32 in. | 11.32 in. 8 in. 8in. 8t m. | 8in. 8 in. 8 in. 
Pitch on forward edge ‘a a {104 in. | 14in, | 9.42in.| 9.42in.) llin. | 12in, | 11 in. llin. | 11 in, | diin. | 10in. 10 in. 17.75 in. | 12.23 in. 12.23 in. 10 in. 
after a aa a or -| 104 in. | 14in. |11.14 in.}11.14 in, 13.64 in.| 15 in. | 144in. , 13.64 in. 13.64 in. | 13.64 in. 19} in. 194 in. 21.25 in. | 71.6 in. 71.6 in. | 194 in. 
Number of blades , | eae ae ee Ord 3 3 3 3 3 3 | 638 2 3 — | 2 ts Fos 
Length fe vs in| .. lin. lin. | 2hin. | 2hin, | 2hin. 23 in. 2 in. | 2} in. 34 in. 3$in. | 2) in. Sin. | Sin. | 3$in. 
Obliquity of guides .. we. Owe aires ea ce es ss ie | ae es sin. hin. yin. yr in. yr in. | gin. 
Number ” oe *e e ee ol ee ne 2 Lo 6 6 | ,8 a8 
Length a ite mr “e ta sis Pe ae ae in, | 2in. 1} in, 1}? in. | 1} in. 1}3 in. 
casing x AC ee ee oe ae - “ ag és a od “s *: 4} in. 43 in. 3} in. 6jin. | 6fin. | 64 in. 
. Diameter of boss. se ee oe 2hin.; 2hin. | 2fin. | 2hin. | 2hinm. | 2hin. | 2} in. 3 in. 2 in. 4hin. | 42 in. 4h in. 4tin. | 4hin. | 44 in. 
Length of body from maximum diameter a gate) bens JEN tay on ue ee ae 33 in. -- | 124 in. 12} in. 12} in 12jin. | 12jin. | Sin 
Velocity due to pitch of leading edge, in knots 6.04 5.17 4.65 a 4.62 4.7 4.43 4.75 | 46 | fl 3.62 | 5.83 3.52 | 3.77 | 3.7 
Thrust due to 12 in. diameter vs --| 12.6 12.1 12 eo. | WAS 23.4 16.8 19.1 16.3 | 31.5 | 26.4 21 32.6 | 50.6 | 22.5 
Revolutions at maximum efficiency ee ..| 700 450 600 1100 | 510 475 490 525 510 500 | 440 400 350 | 3875 | 450 
Thrust at ditto. . ne “s ‘ 5t 1b. 10} 1b. | 6¢1b 17} Ib. | 144 Ib. | 205 Ib. | 15 Ib. 17 Ib. 144 Ib. 14 Ib. 11} Ib. 11jIb. | 143 Ib. 22.5 | 101b. 
Maximum efficiency .. 659 -616 705 A9 635 63 614 63 64 -665 -663 -645 | -577 | -53 | 644 


locally as the Barry Dock was on Friday declared proved 
| by a Committee of the House of Commons. 
Cardiff Water Supply.—A committee of the Cardiff 
Town Council asks the Council to instruct it to make the 
, necessary arrangements for proceeding to Parliament 
next session in order to obtain power for new works in the 
Taff Fawr. This source of supply was reported upon by 
the borough engineer and Mr. Bateman; and the com- 
mittee now recommends the construction of a reservoir, 
| with all necessary works and mains, at Llanisben, as pro- 
posed by Mr. Williamsin his plan B. This plan provided 
for the construction of one of two large storage reservoirs 
| at Crew Isaf to begin with, of a new storage reservoir at 
Llanisben, and also the utilisation of the existing reservoir 
at Lisvane for the Taff water. By this plan it is esti- 
| mated nearly 5,000,000 gallons per day of Taff Fawr 
water could be supplied at a gross cost of 255,172I., or, 
| after deducting saving by ceasing to pump at Ely, 
| 230,172., being at the rate of 46,034/. per million gallons 
| perday. But if the immediate demand for more water 
should necessitate the construction of a new reservoir at 
Llanisben at once, and the storing of all the water that 
| could be obtained from the present gathering ground 
| until the storage reservoir and works in the Taff Fawr 
Valley could be completed, it would be necessary to 
construct the new filters and other works near the Heath, 
at a cost af 15,190/., which would increase the gross cost 
to 270,362/., and after deducting the saving at Ely, the 
net cost would be 245,362/. for five million gallons of 
water per day. 


Water Supply of Swansea-—On Friday Mr. Smith, C.E., 
one of the Local Government Board inspectors, held an 
inquiry at Swansea respecting an application made to the 
board to borrow 20,000/. to enable the Town Council to 
construct a new conduit from the Lliw Reservoirs to 
Morriston. 

Swansea.—Another busy week has just closed, resulting 
in 31,673 tons of steam coal and 10,200 tons of patent fuel 
being cleared. At a meeting of the Chamber of Com- 
merce held on Friday, the question of the establishment 
| of a public graving dock was discussed, and a resolution 

was proposed and carried calling upon the Harbour 
| Trustees to provide such a dock capable of accommo- 
| dating large vessels. The iron trade remains quiet. Steel 
| rails, in view of the forthcoming requirements of some of 
the home railways, are firmer. he Great Western 
Railway Company is in the market for 25,000 tons, the 
greater portion of which is expected to be supplied by 
Welsh makers. Tin plates are steadier. 

The Forest of Dean.—The Forest of Dean coal trade 
continues brisk, and prices are well maintained. Crude 
iron is neglected, and prices are weaker. In manufac- 
tured iron an improved demand is noticeable. 








PREVENTION OF FirEs.—A public meeting will be held 
at the Society of Arts on the subject of the prevention of 
fires in theatres. The report of acommittee of the Society, 
which has for some time been investigating the question, 
| will be brought before this meeting for its consideration. 

The precise date has not yet been decided, but it will be 
| held the end of the present month. Further particulars 
will appear in future numbers of the Society of Arts’ 
} Journal, 





Lone Steet PLaTes.—Some long steel plates have just 
been rolled by the Otis Iron and Steel Company, of Cleve- 
land, Ohio. The plates were 50 ft. 6 in. in length when 
sheared, 51 in. wide in the centre, and Zin. thick, and 
the ingots from which they were rolled weighed 4400 Ib. 
each. They were made for Messrs. Morgan, Williams, 
and Co,, of Alliance, Ohio, and they will be used in the 
construction of a large travelling crane which the above 
firm are building for the Dickson Manufacturing Company 
of Seranton, Pennsylvania. 

ENGLISH CoAL IN Brrpao.—The following figures show 
the quantity of English coal and coke imported into Bilbao 
during the past five years : 


Coal. Coke. 
1878 45,777 12,477 
1879 59,119 13,077 
1880 40,209 42.366 
1881 55,693 46,850 
1882 86,395 66,219 


| It will be seen that during this period the total demand for 
| English fuel has nearly tripled, and it is believed that in 
1883 the total imports will reach 200,000 tons. 
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FOREIGN TECHNICAL LITERATURE. 

From the Scientific American (New York, April 28) 
it appears that great results are expected from the 
development of the Deer Creek Coalfields in Arizona. 
Although discovered in 1881, active operations only 
commenced last March. Fifty seams have been 
opened, seven shafts have been sunk in different 
places, showing seams varying from 6 ft. to 25 ft. 


From the Army and Navy Journal (New York, 
April 28) it appears that the report of P. A. Engineer 
John A. Tobin, U.S.N., on the subject of ‘‘Steam 
Engineering in Great Britain,” which was ordered by 
Congress to be printed, has been delayed in production 
by tlaws in some of the illustrations, which have in 
consequence to be reproduced. It is said that there 
is already a great demand for the report from engineers 
abroad as well as from those in the United States. 

The Railway Review (Chicago, April 21) announces 
that the Baldwin Locomotive Works have received an 
order for twelve narrow-gauge locomotives from the 
Leopoldina Railway Company in Brazil. The foreign 
trade of these works promises to be very heavy this 
year, orders having already been received from all 
quarters of the globe. Last year the foreign demand 
tormed one-fifth of the whole business of the firm, or 
about 112 locomotives. 

From the American Engineer (Chicago, March 30) 
it appears that the total production of iron and steel 
rails in the United States for 1882, was 1,688,794 net 
tons, being a falling off—as compared with 1881—of 
155,306 tons. No rails were made during the year in 
New Jersey, Virginia, and Georgia, all of which States 
made railsin 1881. Of the entire output, 155 tons 
were Bessemer rails, 227,875 tons iron rails, and 
22,765 tons open hearth steel rails. Pennsylvania pro- 
duced $50,907 tons; Illinois, 362,250 tons; Ohio, 
113,806 tons ; New York, 105,201 tons ; and Missouri, 
85,528 tons. 


The Army and Navy Journal (New York, April 14) 
says that the United States Naval Bureau of Ordnance 
have ordered two 18 in. steel guns in the rough from 
Messrs. Whitworth for one of the proposed cruisers. 
The 6 in. rifled steel gun, turned out by the South 
Boston Iron Works, is now in process of trial at 


Annapolis, and the results so far are stated to be | 


extremely satisfactory. The Chief of the Ordnance 
Bureau is at the present time considering the question 
of the means to be adopted by the United States 
Government for obtaining the guns which it requires. 
He says that the alternatives are the establishment of 
State gun factories or the subsidising of private enter- 
prises, and he is evidently in favour of the latter. 

A correspondence is proceeding in the Giornale dei 
Lavori Pubblici (Rome, May 9) on the question of con- 
structing a steel bridge over the Strait of Messina. 
Engineer Giambastiani has presented to the Minister 
of Public Works a plan for the colossal bridge, to be 


CONSTRUCTED BY MESSRS. 





built in five spans, three of which would measure one | 


kilométre (.621 of a mile) each. 


favourably received by Signor Baccarini. Engineer 


This design has been | 


A. Cokran (of the Impresa Industriale) now writes to | 


point out that he had himself prepared a plan for such 
an enterprise as far back as the year 1866, and that it 
is perfectly practicable, if the cost can be met. The 
question of foundations presents the chief difficulty, 
on account of the great depth of the Straits (about 
196 ft. being the minimum), and this he suggests 
meeting by founding the piers of the bridge upon sub- 
merged pontoons, anchored at a depth of about 35 ft. 
below the surface. He appears to doubt, however, 
whether the enormous cost of the undertaking would 
be worth incurring. 

The People’s Budget and Railway Service Gazette 
(Allahabad, April 14), publishes a letter from its Aus- 
tralian correspondent, in which are given a number of 
statistics with regard to the Australian, and more espe- 
cially New South Wales railways. It appears that in 
the latter colony there are nearly 1000 miles of line, 
all of which (with the exception of about 45 miles) 
were constructed by the Government. Although the 
cost of their working is far higher than in India, yet in 
1881 they earned a profit of 5.31 per cent. as against 
an average of 5.15 on all the Indian railways. The 
Government locomotive engineer, who is going home 
on leave, via America, has been instructed to investi- 
gate on his way the working of the leading American 
and European railways, more especially as regards 
Jabonr-saving machinery. The New South Wales 
Government is erecting works for the repair of loco- 
motives and construction of rolling-stock, and he is 
to note any information or suggestions which may be 
of value. 





Tue Atrock Bripce.—The last span of the girders of the 
Attock Bridge over the River Indus was successfully 
laced in position on March 3, and the bridge will pro- 
Pably be open to traffic early in the month of June. 


MacCOLL’S RIVETTING 


MUIR AND CO., ENGINEERS, 


MACHINE. 


MANCHESTER. 


a 


ae ¢ 
VARARAN nT 














WE annex two views of one of MacColl’s patent rivet- 
ting machines, constructed by Messrs. William Muir 
and Co., of Manchester. Its distinguishing peculiarities 
j} are that the pressure to be brought to bear upon the 
| rivet can be instantly varied to suit any class of work, 
and that the stroke of the die is self adjusting to any 
| thickness of plate. The ram is moved by a steel 
eccentric, operated by powerful gearing and a small 
engine fixed to the frame, and is divided into two parts 
A and B, coupled by a sliding bolt D. The space 
between the two parts of the ram is filled with water 
or other suitable liquid, and communicates by a pipe, 
fitted with a loaded pressure valve, with a small 
cistern. The back part of the die B has thus a 
positive and constant stroke imparted to it by the 
eccentric, while the motion of the front part A is 





exceeds the limit to which the valve is set. Its stroke 
is thus self-adjusting to the thickness of the plate 
inserted between the dies. On the back stroke the 
return valve is kept up by a cam F on the large wheel 
to allow the return of the water that may have 
forced out of the cylinder. 
handle H the return valve may be raised at any time 





and the motion of the die arrested. 


variable, ceasing when tl ressure of the water | ; a : 
; Posen: oR ose | Selig, Sonnenthal and Co., of 85 Queen Victoria-street, 


been | 
By drawing forward the | 


Rimering gear is fitted to these machines in a con- 
venient position, as shown in the illustration, and by 
its use punched holes can, at a nominal cost, be 
cleaned out as fair as if drilled in place, and at the 
same time all excuse for drifting is abolished. A con- 
siderable number of these machines, which are made 
in two sizes, are in use with most satisfactory results. 





IRRIGATION WorkKS IN Ecypt.—It is stated that the 


| Khedive has applied to the Government of the North- 


Western Presidency of India for the services of an ex- 
perienced canal officer, to take charge of the irrigation 
works in Egypt. The salary offered is 2000/. per annum. 
The application is under consideration. 


TANITE EMERY WHEELS.—Weare informed that Messrs. 


and Lambeth Hill, London, E.C. have accepted the sole 
agency for Great Britain and Ireland for the 'Tanite Com- 
pany’s solid emery wheels and emery grinders. _ These 
now celebrated wheels were first introduced by Messrs. 
Selig, Sonnenthal and Co. into this country about ten 
years ago, and the trade in them is steadily increasing ; 
they are used by many of the leading firms here and 


| abroad in preference to others, 
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THORNYCROFTS WATER-TUBE BOILER. 


CONSTRUCTED BY MESSRS, JOHN I. THORNYCROFT AND CO., ENGINEERS, CHISWICK. 
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A FEW months ago (vide page 418 of our last volume) 
we noticed briefly the construction by Messrs. John I. 
Thornycroft and Co., of Chiswick, of a shallow draught 
steamer of exceptional design, intended for missionary 
service on the River Congo. We are now, through 
the courtesy of Messrs. Thornycroft, enabled to 
illustrate this interesting vessel on page 466 of the 
present number, while on the present page we give 
engravings of the boiler with which the boat is fitted, 
and which constitutes one of her special features. 

The boat, which is built of steel, is 70ft. long by 
| 10ft. 6in. beam at the water line, while her draught 

is but 12in. As will be seen on reference to our 
| engravings on page 466, the engines and boiler occupy 
| @ space amidships, while forward and aft of this space 
good cabin accommodation is provided, the whole vessel 
from end to end being, moreover, covered by a light 
awning carried by suitable stanchions, and provision 
being made for hanging nettings from the awning to 
resist boarders in the event of any difficulty arising 
with the natives. 

The boat is propelled by twin-screws, these being 
two-bladed, and 16in. in diameter. On reference to 
Figs. 5 and 9, on page 466, it will seen that these 
screws are situated in tunnels or channels formed near 
the stern of the boat; the form of these channels, 
in longitudinal section, and the position of the pro- 
pellers, being shown by Fig. 3, which is a section on 
the centre line of the starboard engine. The pro- 
pellers have their lower edges only 11 in. below the 
water line, so that under ordinary conditions the 
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blades would be out of the water at each revolution. 
The effect of the tunnels is, however, such that the 


propellers havea full stream of water to act upon when | 


the boat is running. 
tunnel directly above each propeller enables the latter 
to be readily cleared in the event of its becoming 
clogged by weeds, Xe. 


At the same time a door in each | 


The propellers are of the guide-blade pattern, | 


patented by Mr. John I. Thornycroft, and applied to 
H.M. torpedo boat Lightning. 
propeller of the Lightning in detail some time ago 
(vide page 651 of our thirty-second volume), while on 
another page of the present number we publish a 
paper on these guide-blade propellers, read by Mr. 
Thornycroft at the last session of the Institution of 


Naval Architects, and, under these circumstances, we 


SPEED SCALE f- 100 FEET. 
SCALE FOR LH. PXE=10.1.4.P. 
SCALE FOR COEFF E=10. 


Fig. 72. 
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~ REVOLUTIONS PER MINUTE 


We illustrated the | 


| 


| separator answers its purpose admirably, the boiler 
| yielding good dry steam. 


The feed water is delivered 
into the bottom ring. 

Of course, this boiler having an exceedingly small 
water contents in proportion to the heating surface, 
generates steam very rapidly, the getting up of steam 
from cold water being but the work of a few minutes. 
As such a boiler would be liable to very sudden aug- 
mentation of pressure in the event of the engines being 
stopped at a time when a fierce fire was in the grate, 
an exceptional amount of safety valve discharge area 
has been provided. This has been obtained by _— 
making the top of the separator one large safety valve 
(see Fig. 12) held down by a central spring. ‘The 
boiler is enclosed by a light sheet-iron casing, which 
takes apart for carriage, as do also the tubes forming 


i 
Fig. 17. 
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need not enter into any special description of the 
arrangement here. In the boat under notice each 


7 
6xxors 


39 4280-468 «50 
Uxwors Banore Samors Gxmors Kenors Janars 
the coils, so that the whole is admirably suited for 


| transport. The excellent results which this boiler 


propeller is driven by a single non-condensing engine | gave during the trials of the boat under notice, promise 
with a cylinder 6} in. in diameter with 8in. stroke, a | well for its application in other cases. 


air of indicator diagrams from one of these engines | 


eing given in Fig. 18 annexed. 

The boiler by which the engines are supplied with 
steam is a new pattern, patented by Mr. Thornycroft, 
and it is illustrated in Figs. 10 to 16, on page 463. It 
consists of a tubular ring situated at about the grate 
level, there being attached to this ring a large number 
of steel tubes lin. in external diameter, and these 
tubes being coiled spirally so as to form a dome-shaped 
firebox overlapped by an outer coil of similar form, as 
shown in Fig. 11, the effect being that the products of 
combustion escaping through the central opening at 
the summit of the first dome-shaped coil are made to 
pass under the lower edge of the second dome-shaped 
coil before rising up to the chimney. The firegrate, it 
will be noticed, is very large, the boiler being intended 
for wood fuel. 

From the upper edges of the two dome-shaped coils 
the various tubes composing them rise upwards ver- 
tically as shown in Fig. 11, until at their upper ends 
they are curved inwards to join the separator, the con- 
struction of which is shown in detail by the larger 
scale views Figs. 12, 13, and 14. From these views 


and from Fig. 11, it will be seen that the separator is | 


a cylindrical vessel into which the tubes above men- 
tioned enter laterally, the mixture of steam and water 
discharged from them striking against a cylindrical 
screen which is fixed within the upper part of the 
separator. The upper edge of the screen fits the 
separator closely, and thus the mixture of steam and 
water can only pass downwards. 
the mixture is acted upon by a series of spiral guide- 
blades formed on the exterior of the screen, these 
giving to the downward current a rapid circular 
motion, and thus causing the water to be separated 
from the steam by the action of centrifugal force. 
The water thus strikes against the side of the separator 
and falls to the bottom, while the steam turns inwards 
under the edge of the screen and rises to the per- 
forated upper end of the steam pipe shown in Fig. 12. 

Referring now to Fig. 11, it will be seen that a large 
pipe extends from the bottom of the separator to the 
bottom ring from which all the 1 in. pipes forming the 
coils spring, this large pipe completing the circuit and 
returning the unevaporated water to the bottoms of 
the coils. Owing to the coils being filled with a mix- 
ture of steam and water much lighter than water itself, 


while the large return pipe is outside the casing of the | 
boiler and hence not exposed to heat, the circulation | 


through the coils is exceedingly energetic, while the 


In taking this course | 


Fig. 17 annexed, is a diagram* showing the results 
|of some experiments made with the vessel under 
|notice. In this diagram the horizontal distances 
| on the base line represent revolutions of the screw per 
| minute, and against the various numbers of revo- 
| lutions are marked the speeds in knots to which these 

revolutions correspond. The dotted lines refer to ex- 
| periments made with only one screw running, and it 
| will be noticed that whereas a speed of eight knots was 
| attained with both screws running at 339 revolutions, it 
| required the one screw to be driven at 422 revolutions to 
| give the same speed. For aspeed of nine knots the revo- 
| Coslons under the two conditions were 393 and 468 
| respectively. It is interesting to notice that by 
| drawing a line through the points representing the 
| indicated horse-power developed by the engines when 
| linked up, and another line through the points corre- 
| sponding to the power developed by the engines when 
| worked throttled, that a distinct difference is shown 
| in the powers required to produce a given speed under 
| the two sets of conditions, the power required when 
| the engines were worked throttled being in all cases 
| the lower. This isa result which may be either due 
to the internal friction of the engines being greater 
| under one set of conditions than under the other, or it 
| may arise from the engines (which, it must be remem- 
| bered have each but a single cylinder) giving less 
| equable turning when working linked up. In any case 
| the point is, as we have said, a very interesting one, 
| and it is worthy of further investigation. 

In the diagram Fig. 17, the points relating to the 
revolutions and indicated horse-power, plot very fairly, 
but the speed curve is scarcely so satisfactory, this 
| being very probably due to the fact that the large 
| awning exposed so great a surface to the wind as to 
materially affect the results obtained. A very in- 
teresting fact shown by the diagram is that, with but 
one screw running, a higher displacement co-efficient 
was attained at a speed of nine knots than when the 
two screws were at work, and this notwithstanding 
that the idle screw had to be dragged through the 
water. The highest speed recorded during the trials 
on the measured mile was 10.49 knots, this being 
attained with both screws running at 480 revolutions. 
This result was a most excellent one for such a shallow 
| boat, and we believe that it has never before been 
| approached by a screw boat of such small draught. 
The steering of this boat, during its trials on the 
| * This is the diagram referred to in Mr. Thornycroft’s 
| Paper, which we publish on p. 460 of the present number. 











Thames, was very good, and it appeared to turn in the 
shortest time when going full speed ahead with both 
engines ; but when the space to turn in was limited it 
was found that a smaller curve could be made by using 
only the propeller on the side towards which the turn 
was to be made. This mode of turning is, of course, 
contrary to that followed in managing twin-screw 
boats generally, but its effectiveness in this case was 
very marked, the strong stream projected aft against 
the rudder appearing to swing the stern of the boat 
round, 


Altogether the little steamer we have been de- © 


scribing is a very interesting and successful vessel, and 
her builders, Messrs. Thornycroft and Co., are to be 
congratulated on the results they have obtained with 
a boat of such novel design. 








ELECTRIC LIGHTING 
ACCUMULATORS. 
To THE Epiror of ENGINEERING. 

Srr,—In the Daily News of the 12th inst. a telegram 
appeared from their special correspondent at Vienna 
stating that ‘‘ the day previous the electric light was tried 
in the Opera House there with complete success. 200 
accumulators fed 1236 lamps distributed all over the 
theatre.” 

Since then I have had many communications pointing 
out that this telegram showed the existence of a success- 
ful rival accumulator. 

May I therefore beg you to be kind enough to announce 
that the complete success arrived at in the Opera House 
in Vienna was aohieved by Faure-Sellon-Volckmar accu- 
mulators constructed in that city by Mr. Lewis Volckmar, 
one of our electrical engineers, under the auspices of the 
Anglo-Austrian Brush Electrical Company, Limited. 

I am, Sir, yours faithfully, 
T. M. Cotter, General Manager, 

4, Great Winchester-street, London, May 15, 1883, 


WITH 








THE ELECTRIC LIGHTING AT 
NOTTINGHAM. 
To THE Epitor OF ENGINEERING. 

S1r.—The tone of your article on ‘* The Electric Light- 
ing in Nottingham” in last week’s paper would rather 
lead your readers to suppose that the tender of the Tele- 
graph Construction and Maintenance Company, which 
you therein comment on and analyse, was likely to be 
adopted by the Nottingham Corporation, or had at least 
been prepared at their request. Knowing Nottingham 
well and knowing something of the views of its Town 
Council on the lighting of the town, I was greatly sur- 
prised by this. Upon inquiry at Nottingham after the 
facts of the case, my suspicions as to the genuineness of 
this business were confirmed, and I have very good 
grounds for saying that so far from this tender being 
accepted, it will not even be brought before the Council 
nor discussed in any way, and probably no notice what- 
ever will be taken of it. 

The corporation of Nottingham have the gas works in 
their own hands, and are working them very successfully 
and profitably. Some two years ago they did hesitate 
before spending money in extensions owing to the then 
promising appearance of electric lighting, but they have 
since decided against the latter for the present, have 
extended their works, improved their street lighting up toa 
very efficient point and concluded to stand by gas until 
thorough practical experience in other towns A electric 
lighting J sone that it may be unhesitatingly and _ profit- 
ably adopted in Nottingham. The map, appended 
to the specification of the area to be lighted, has not 
been reproduced by any paper publishing the latter 
so far as I have seen. Had it been, those who know 
Nottingham might be tempted to ridicule a scheme 
involving an outlay of 220,000/, for lighting so small 
a part of the town. It istrue that the area contains 
a number of warehouses, and the market-place with 
its important shops, but it contains scarcely a single 
dwelling of the well-to-do or any mill or factory at 
all. For myself I quite look forward to the electric light 
being largely adopted in Nottingham some day, but the 
production of this tender is hardly a step in that direction 
on the part of the town. It seems to one only right that 
this fact should be known as widely as the specification, 
in order that those who read the latter may be enabled to 
judge for themselves whether ‘‘ it may assumed that this 
offer represents a genuine business project,” or whether 
it does ‘‘ in any sense partake of the nature of an ad- 
vertisement.” 


May 15, 1883, 


Yours truly, 
Civis, 





THE HAMMOND ELECTRIC LIGHT 
COMPANY. 
To THE Epitor or ENGINEERING. 

S1r,—In your kind criticism upon our accounts you say 
that there is one point left open upon which the share- 
holders would like to be enlightened, namely, the manner 
in which the value of the shares was calculated, as it 
forms such a considerable asset in our accounts. As this 
has led to one or two inquiries we venture to ask you to 
allow us through your columns to make public the fact 
that the 52,1627. shares in sub-companies is the par 
value, and you will notice that as this amount was kept 
in a separate column, and not added to the enumera- 
tion of our assets, the figures show this amount of profit 
to the good for future realisation. 

Yours truly, 
Paiuip A. Latruam, Secretary, 
110, Cannon-street, London, E.C., May 15, 1883, 
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ELECTRIC MOTOR. 
To Tur Eprror or ENGINEERING. 

Sir,—Pray extuse my calling your attention to an 
error into which you seem to have inadvertently fallen 
in your article on the “‘ Electric Light at Nottingham ” 
in your issue of 11th inst., in which you state that “up 
to the present no motor has been devised that will work 
with alternate currents.” . 

It is well known, and on reflection you will easily see, 
that every electro —— motor proper must work with 
alternate currents the same as single, because an electro 
magnetic dynamo machine, when used as a motor, will 
run in an opposite direction to the dynamo machine 
which produces the current, i.e., against the brushes ; 
whichever way you oy on the current, of course, sup- 
yosing they are equally coiled and connected. Again, a 
omens electro dynamometer, or Watt meter will de- 
flect in the direction for winding up the torsion spring, 
whichever way you drive the current into it. The reason is 
obvious. 

Hence, both currents producing the same effect upon a 
dynamo motor it is bound to spin round, whether single 
or alternate currents are supplied. And so they do, for 
I have tried it repeatedly. Without advocating their 
adoption in favour of direct currents. 

Iam, Sir, yours faithfully, 

May 16, 1883. G. R. 

{Our assertion had reference to the practical and not to 
the theoretical possibilities of the case. The rapid alter- 
nation of polarity, caused by the alternation of the 
current, would heat a dynamo machine until the insula- 
tion was destroyed. Siemens electro-dynamometer con- 
tains no iron, and neither does the armature of the alter- 
native current generator.—Ep. E.] 





——— 


GAS EXHAUSTERS AND ENGINE. 
To THE EpITOR OF ENGINEERING. 

Str,—We should feel obliged by your allowing us to 
explain that the illustrations on page 441 of your last 
yublication show two exhausters and an engine, or one- 
half of the plant we have recently erected at the Effing- 
ham-street Works of the Sheffield United Gas Light 
Company. These exhausters are made on our patent non- 
fluctuating principle, of which you give a general descrip- 
tion on page 440, and are each made to pass 50,000 cubic 
feet of gas per hour ; but the small exhauster exhibited at 
the Crystal Palace, which is designed to pass only 15,700 

cubic feet per hour, is not included in the illustrations, 

We are, Sir, for Gwynne and Co., 
May 15, 1883, W. J. E. 











PATENT LAW. 
To THE Epitork oF ENGINEERING. 

Srr,—As I see this important question is to be well 
ventilated, might I make a few remarks on the question 
of the difficulty of procuring competent examiners should 
strict examinations be decided on in the new Bill. 

It would appear that persons drawn from the ranks of 
the civil service would be utterly unfitted for the work. 
It is only the training gained by long experience in 
searching the patent indices, as well as in preparing 
reports, and actually drawing specifications that would 
make a competent examiner. 

It appears to me the only gentlemen from which princi- 
pal examiners could be drawn are the prominent patent 
agents, and for sub-examiners, their employés; but, 
would these gentlemen care to relinquish theis practices 
to obtain such appointments ? Certainly I cannotconceive 
of aman whose practice brings him in say 20002. per annum 
accepting a post worth say 300/. And then the services 
of many of the employés of these gentlemen are to them 
too valuable to be dispensed with. 

It is true the United States Examiners are not well 
paid, from the fact that the profession of patent agency 
in that country has been very largely recruited from the 
examiners, ex-commisioners, and other officials of the 
patent office, these gentlemen appearing to find private 
practice more remunerative than a Government appoint- 
ment. Further is the United States examination infalli- 
ble? I think not ; the examination proposed by the Society 
of Arts Bill appears to meet the case more fully. Now is 
the grand chance to improve the profession of patent 
agency by providing for the registration of existing 
practitioners, for their suspension in case of misconduct 
or fraud, also for a special examination for future 
candidates for the profession. It is true when the Bill 
passes that a great number of persons utterly unacquainted 
with patent law and practice will start as patent agents, 
and this would appear the only protection to the present 
members of the profession and the public. 

DyYNAMO, 








SAND PUMPS. 
To THE EpiTor oF ENGINEERING. 

Srr,—Can any of your readers inform us the name and 
address of makers of special machinery for raising sand 
from the bottom of a river by means of combined suction 
and force pumps ? 

Yours truly, 
SAND. 








Society or Arts.—The Society of Arts annual con- 
versazione will be held this year in the buildings of the 
International Fisheries Exhibition. His Royal Highness 
the Prince of Wales, President of the Society, has inti- 
mated his intention of being present. The precise date 
will be hereafter announced. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

The Glasgow Pig-Iron Market.—The pig-iron market 
was quiet during most of last Thursday, but the close 
showed no change in prices. There were transactions 
during the forenoon at 47s. 3d., 47s. 2d., and back to 
47s. 3d. cash, also at 47s. 5d., 47s. 4d., and again at 
47s. 5d. one month, the close being sellers at 47s. 3d. 
cash and 47s. 54d. one month, and buyers near. In the 
afternoon the market opened at 47s. cash, after which a 
large amount of business was done at prices ranging up 
to 47s, 3d. cash and 47s. 5d. one month, sellers remaining 
at the higher figures, and buyers near. Friday’s market 
opened quietly, but became firm towards the close, and 
prices recovered 3d. per ton. On the week, however, 
there was a decline to the extent of 1$d. perton. The 
forenoon market was steady, with transactions reported 
at 47s. 2d. and 47s. 24d. cash, also at 47s. 4d. and 47s. 44d. 
one month, buyers at the close offering 47s. 24d. cash 
and 47s. 44d. one month, with sellers near. The market 
was stronger in the afternoon, with business reported at 
from 47s. 24d. up to 47s. 5d. cash, and from 47s. 5d. up to 
47s. 7d. one month ; and at the close there were buyers 
at 47s. 5d. cash and 47s. 7d. one month, and sellers near. 
There was a total suspension of business in the pig-iron 
market on Monday, as the iron merchants and_ brokers 
have now resolved on making Whit Monday a holiday, as 
in the southern portion of the kingdom. The market was 
firmer yesterday, and a good demand set in. Transac- 
tions were reported on the forenoon ’Change at from 
47s. 7d. down to 47s. 5d. cash, and there were buyers at 
the close offering 47s. 5d. cash and 47s. 7d. one month, 
with sellers near. Business was done in the afternoon at 
from 47s. 6d. up to 47s. 74d. cash, also at 47s. 74d. up to 
47s. 84d. one month, sellers at the close wanting 47s. 7d. 
cash and 47s. 84d. one month, and buyers near. These 
prices show an advance of 2d. per ton over those prevail- 
ing at last week’s close. Business was reported this fore- 
noon at from 47s, 64d. down to 47s. 5d. cash, and at the 
close of the market there were buyers offering 47s. 5d. 
cash and 47s. 64d. one month, with sellers near. In the 
afternoon some transactions took place at 47s. 5d. to 
47s. 6d. cash, also at 47s. 74d. one month; and subse- 
quently there were sellers wanting 47s. 64d. cash and 
47s. 84d. one month, with buyers near. A good deal of 
unsettledness is still showing itself now and then, and 
yet any feeling of depression that may arise is not very 
lasting, as a rule. Only a very moderate demand for 
Scotch iron is reported from America and the Continent, 
but the home trade remains pretty brisk, and without 
any material change. It is probable, | eins that a rather 
quieter feeling prevails. There are now 115 blast furnaces 
in operation, an additional one having been blown in at 
the Eglington Iron Works. At this time last year there 
were 109 furnaces in operation. The hematite pig iron 
market is still very flat, the quotation for equal propor- 
tions of Nos. 1, 2, and 3 being 50s. per ton f.o.b. at 
Cumberland ports, but special brands realise somewhat 
higher prices. Last week’s shipments of Scotch pig iron 
amounted to 16,296 tons, as compared with 13,198 tons in 
the preceding week, and 14,982 tons in the corresponding 
week of last year. To the United States there were 
shipped 2650 tons; to Canada, 1725 tons; to South 
America, 130 tons ; to Australia, &c., 430 tons ; to France, 
740 tons; to Italy, 1510 tons ; to Germany, 1220 tons; to 
Russia, 2095 tons ; to Holland, 960 tons ; to Belgium, 355 
tons ; to Spain and Portugal, 230 tons ; and lesser quan- 
tities to other countries. The stock of pig ironin Messr&, 
Connal and Co.’s public warrant stores stood at 579,484 
tons yesterday afternoon, as against 580,229 tons yester- 
day week, the reduction for the week being 745 tons, 


The ‘‘ City of Rome.” —This magnificent vessel excited a 
very great degree of interest amongst Clyde shipbuilding, 
and shipowning people, more especially, during the past 
few days, while in the graving dock in the harbour of 
Glasgow, and at the Tail of the Bank opposite Greenock. 
Yesterday she had some trial runs on the measured mile 
and ‘‘ between the lights,” when she attained the extra- 
ordinary speed of 184 knots, two of the runs showing a 
speed of even 18.7 knots. Such results certainly show 
that the fleet Guion liner Alaska is not to be without 
a competitor in the immediate future. The City of 
Rome has left the Clyde this afternoon for Liverpool, 
where she is to take up her berth for New York, 
under the Anchor Line flag, starting on her voyage 
to that port this day week. With the additional boilers 
that she has been supplied with, and other improve- 
ments, she has now been able to develop about 12,000 
horse-power, as against 8000 horse-power, which was all 
that her engines could be got to indicate a short time 
since. 


The Cunard Liner ‘‘Aurania.”—A most successful trial 
trip was made to-day by this really colossal and splendid 
steamer, a vessel which has a breadth of beam of 57 ft.. 
thus making her the broadest-beamed vessel afloat in con- 
nexion with the Atlantictrade. Unfortnately, Mr. John 
Burns, the Chairman of the Cunard Company, was 
unable to ‘‘assist” at the trials, being at present in 
America; but immediately that the party of guests came 
ashore a telegram was despatched to him to inform him 
that inherrun from the Cambrae Lighthouse to Ailsa 
Craig she had attained a speed of close upon 18 knots 
per hour; it is understood that her greatest speed 
during the trials was 18.7 knots, whereas her guaran- 
teed speed was 16? knots per hour. She is also leav- 
ing the Clyde for Liverpool to-night, but she will not 
set sail from that port on her maiden voyage to New York 
for fully a month ; but in the interim she will have the 
final touches given to her in her internal arrangements, 
including electric lighting appliances, &c. The Aurania 
is a vessel of 470 ft. in length by 57 ft. breadth of beam, 
and 38} ft. indepth of hold, and of 7500 tons, while her 





indicated horse-power is 10,000. Two such vessels as 
the City of Rome and the Auraniain the Clyde at the 
same time may be spoken of asa very remarkable circum- 
stance. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Strike at the Alexandra Dock, Hull.—The men who 
came out on strike at the Alexandra Dock works have 
returned to their employment on the old terms. The 
contractors have not therefore conceded the men’s 
demands. 


The Restriction of Output and the Coal Trade.—At a 
council meeting in connexion with the Yorkshire Miners’ 
Association, held at Barnsley, the deputation which re- 
presented the Association at the Birmingham Con- 
ference on the restriction question, stated that reports 
were submitted from the various districts respecting the 
matter. The action of the Mining Association of Great 
Britain in refusing to entertain the question of restric- 
tion was condemned, and the conference was adjourned 
until the 30th inst., at Manchester, to finally decide the 
matter, on receiving further reports from the various 
districts. 


Opening of a New Coalfield in South Yorkshtre.—The 
following is from a high authority: At South Kirby, 
situate a few miles to the east of Barnsley, the second 
shaft of a colliery, now the deepest in Yorkshire, has been 
sunk to the well-known 9 ft. coal. The depth of the 
shaft is 640 yards, and that depth has only been 
exceeded by three other collieries in the kingdom; Ashton 
Moss being 900 yards, Rose Bridge, Wigan, 815 yards, 
and Duckenfield, Cheshire, 789 yards. But the new 
colliery proves that the Barnsley seam, and that of good 
quality, extends to one of the largest of the unworked seam 
fields in the West Riding, comprising an area of several 
square miles of virgin ground, which in all probability 
will now be opened out in several places, for the coal will 
be found going in an easterly direction until it reaches 
the magnesian limestone at Hickleton and Doncaster, 
under which there are vast deposits of coal which have 
not as yet been tapped. It forms a portion of the immense 
tield extending from South Kirby to Lincolnshire, the 
centre of the basin being at Ackworth, near Pontefract. 


Serious Lock-Out in the File Trade.—For some time past 
the condition of the file trade has been such that in order 
to obtain orders the masters have had to accept very low 
prices, and competition having become exceedingly keen, 
they have been compelled to ask the workmen for a re- 
duction of 10 per cent. from the “‘ statement” list. The 
men objected, and the result is that 1600 of them were on 
Saturday last discharged, and are now ont of employment. 








HUNGARIAN State Rartways.—The net profit realised 
in 1881 upon the Hungarian State lines was 681,4187. This 
was equivalent to a return upon the capital engaged in 
the lines at the rate of 2.40 per cent. per annum. 





GOULBURN AND Cooma Rattwax.—The Government of 
New South Wales has accepted the tender of Messrs, 
Topham, Angus, and Co., for the construction of the 
portion of the Goulburn and Cooma Railway from Goul- 
burn to Bungendore. The distance is 39 miles 32 chains, 
and the amount of the contract is 232,508/, 


TELEGRAPHY IN Cu1NA.—The establishment of a tele- 
raph line was recently authorised between Shanghai and 
ientsin. This line is now to be extended to Pekin, 
Telegrams are to be forwarded in French or English. 
Two mandarins have been appointed to keep a rigid 
surveillance over all telegrams, so that they may not in 
any way compromise the seeurity of the State. 





THe METEOROLOGICAL Socrety.—The usual monthly 
meeting of this Society was held on Wednesday evening, 
the 16th inst., at the Institution of Civil Engineers, Mr. 
J. K. Laughton, M.A., F.R.A.S., President, in the chair. 
F. A. Bellamy, T. A. Mercer, Rev. H. J. Poole, and 
A. Wise, M.D., were elected Fellows of the Society. The 
following papers were read : 1. ‘‘ Composite Portraiture 
adapted to the Reduction of Meteorological, and other 
similar Observations,” by G. M. Whipple, B.Sc., F.R.A.S. 
It has often been remarked that one of the main, if not 
the chief, of the difficulties the meteorologist has to 
contend with, is the enormous amount of preliminary 
labour which has to be expended, in the not very pleasing 
task of forming the observations he may wish to discuss 
into tables, casting the columns of figures so obtained and 
then computing the means. With the view of arriving 
at results, by a shorter cut, the author has been led to 
consider the possibility of employing a method, suggested 
by « consideration of the highly ingenious system of com- 
posite portraiture, invented by Mr. Francis Galton, 
F.R.S., and utilised in his anthropological studies. 2. 
‘* Note on Atmospheric Pressure during the Fall of Rain,” 
by H. Sowerby Wallis, F.M.S. The author discusses 
the condition of atmospheric pressure while rain was 
falling, during 1882, and finds that out of a total of 136 
rainy days (which were available for his purpose) on 54 
per cent. the rain was accompanied by diminishing 
pressure ; on 27 per cent. by increasing pressure ; and on 
19 percent. by steady pressure. 3. ‘‘ New Method of 
Reading a Thermometer and Hygrometer at a Distance 
by Means of Electricity, by Arthur W. Waters, F.G.S. 
4, “An Integrating Anemometer,” by W. F. Stanley, 
F.M.S. 5. ‘Observations on the Force of the Wind at 
Sea,” by D. W. Barker, F.M.S. 6. “‘ Meteorological 
observations at Zanzibar, East Coast of Africa, during 
1880 and 1881.” By Surgeon-Major C. T. Peters, M.B. 
7. * Diurnal Rainfall at Bangkok, Siam,” by Captain 
G. H. Inskip, F.R.G.S. 
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NOTICES OF MEETINGS. 

Tue Institution oF Civi, ENGINEERS.—Ordinary meeting, Tues- 
day May 22nd, at8 p.m. Papers to be read with a view to discus- 
sion: ‘* Account of the Edinburgh Water Works,” by Mr. Alexander 
Leslie, M. Inst. C.E. ; ‘‘ The Water Works of Port Elizabeth, South 
Africa,” by Mr. John George Gamble, M. Inst. C.E.; ‘‘The Water 
Supply of Peterborough,” by Mr. John Addy, M, Inst, C.E. 

Puysicau Society.—On Saturday, May 26th, at3p.m. “Onthe 
Graphical Representation of Musical Intervals,” by G. Griffiths ; 
‘“‘On a Phenomenon of Molecular Radiation in Incandescent 
Lamps,” by J. A. Fleming. 

Tue Society oF TELEGRAPH ENGINEERS AND OF ELECTRICIANS.— 
The next meeting will take place at 8 p.m. on Thursday, May 24th, 
at 25, Great George-street, when the following paper will be 
read: ‘On the Cause of Magnetism” (illustrated by experi- 
ments), by Professor D. E. Hughes, F.R.S., Vice-President. 
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THE INSTITUTION LECTURES. 
Nor only to English engineers but to their 
American and Continental brethren generally, the 
term ‘‘ Institution” is sufficiently explicit without 
stating further that it applies to the Institution of 
Civil Engineers established by afew English engineers 
sixty-five years ago ‘‘for the general advancement of 
Mechanical Science.” Similarly the phrase “‘Insti- 
tution Lectures” will, it is to be hoped, be as widely 





understood in the future to refer to the series of 
lectures on Mechanical Science inaugurated this 
session by the half-dozen admirable disquisitions on 
the Applications of Electricity. The abstracts which 
we have published of these lectures must necessarily 
fail to convey any idea of the immense amount of 
solid information communicated, or of the thought 
and labour devoted to the preparation and illustra- 
tion of the discourses. It is satisfactory to learn, 
therefore, that the lectures with the diagrams will 
be published in full in a separate volume for pre- 
sentation to the members of the Institution, and 
we shall be much surprised if Mr. Forrest is not 
overwhelmed with applications from scientific men 
outside of the Institution, for copies of so unique 
and valuable a production. 

Whenthe eminenceof thelecturers isremembered, 
the unexampled interest evinced in the lectures is 
easily understood. It was formerly alleged that no 
man was a prophet in his own country, but the 
Institution of Civil Engineers is clearly not of that 
opinion. When the Members wished to be ‘‘ posted 
up ” in electricity, they simply glanced through the 
list of their own colleagues and selected half a dozen 
names without thinking for a moment of solicit- 
ing an outsider to come to their assistance. If it 
had been necessary to do so, that fact itself would 
have been sure evidence that the spirit of the 
Charter had not been regarded by the governing 
body of the Institution. Not to have found the 
proper men on the list of members would have been 
evidence that the Institution was actuated by 
unworthy and narrow-minded motives, and that it 
had excluded from membership men who in the best 
sense of the words were civil engineers, though 
they may never have dragged a chain or directed the 
shifting of a yard of earth in a railway cutting. 
Possibly we B wea not have to go many years 
back to find a time when the risk of such a 
state of affairs arising at the Institution, was 
within measurable distance, but happily that 
danger is past for ever. Even now, there is 
a species of Darwinian survival in the forms of 
application for election into the Institution where 
much greater weight is attached to a man having 
been a “ resident engineer” on some works than to 
his scientific attainments, though in many instances 
a semi-imbecile might be safely entrusted with the 
duties of ‘‘resident” if he could be persuaded to 
devote his energies to ‘‘beer and skittles” and 
not interfere with the contractor’s engineers. 

It cannot fail to be gratifying to engineers to 
find that men whomthey are proud to regard as 
representative members of the Institution are held 
in equally high esteem elsewhere. Thus every one 
of the half-dozen lecturers on the Applications of 
Electricity is entitled to affix the envied dis- 
tinctive letters F.R.S to his name, and it is in- 
teresting to note that whilst two of the members 
—Sir William Thomson and Sir Frederick Bram- 
well—had previously received the honour of knight- 
hood, two others, Sir William Siemens and Sir 
Frederick Abel, were knighted during the progress 
of the series of lectures. It was the fashion at one 
time to ridicule the distinction of knighthood 
because it is so often conferred on fussy provincial 
mayors and nonentities as a payment for dinners 
and other civilities. It would be about as reason- 
able to decry the distinction of a medal on a 
soldier’s breast because a hardly distinguishable 
piece of silver had been presented to the happy pro- 
prietor of the fattest pig at the Agricultural Hall. 
Surely it is the occasion of the distinction and not 
the token of it wherein the honour lies, and we are 
glad therefore to see that this silly prejudice 
against knighthoods as a ‘‘ hall mark” for scientific 
men has died away. 

We have said that an unexampled interest was 
maifested in the first series of ‘Institution Lec- 
tures,” but we think that many members residing 
abroad will hardly realise how representative the 
audiences were. The hall of the Institution would 
not contain nearly the number presenting themselves 
for admission, and many engineers who had only 
allowed a few minutes’ margin of time were sur- 
prised to find their places already occupied by 
members of the House of Peers and of the House 
of Commons, distinguished barristers, and scientific 
and literary men of all classes. Each lecturer 
differed in the mode of treating his subject, and 
in style of delivery, but the variety thus attained 
added to the interest. Mr. Preece is an ex- 
perienced lecturer thoroughly at home with his 
audience and able to ‘feel its pulse” and adapt 
himself to its varying moods, and above all things 








careful not to ‘‘ talk over its head.” He delivered 
the first of the series of lectures, and it was a 
happy choice, for no one could predict what sort of 
an audience the lectures would call together nor 
what mixture of dry science and popular illustra- 
tion would best suit. The lecture was universally 
admitted to be a great success, and the apparatus 
illustrating it was of the most interesting character. 
On the whole, perhaps, the impression prevailed 
that Mr. Preece was rather too much afraid of 
boring his audience, who were prepared to 
assimilate more dry scientific nutriment than he 
gavethem credit for. That Sir Frederick Bramwell’s 
lecture on the telephone was admirably treated in 
every way goes without saying. Dr. Hopkinson 
did not attempt to popularise his subject-matter to 
the same extent as Mr. Preece, but inclined towards 
a purely scientific treatment and made a most 
valuable contribution to the literature of electric 
lighting. Sir William Siemens is so popular at the 
Institution and so much believed in by everybody 
that had he only appeared and made his bow it would 
have been pronounced an admirable performance. 
However, he did not discount his popularity but gave 
as much timeand thought to the preparation of his 
lecture as did any of his colleagues, and his success 
was complete. Sir Frederick Abel has a fine dramatic 
instinct, and his appearance at the lecture table 
surrounded by mysterious batteries, chemicals, and 
explosives, forcibly recalled the opening scene in 
‘‘ Faust.” Already impressed by the knowledge that 
there was enough gun-cotton lying about to blow 
them all into dust, the audience by a simple ex- 
pedient was reduced to a state of abject submission to 
the lecturer within two minutes of the commence- 
ment of the lecture. Sir Frederick attached a 
‘* time” fuse to a balloon and charge, and proceeded 
quietly with his lecture, when just as every one had 
forgotten all about it the charge exploded with a 
report which would have warmed the heart of an 
O’Donovan Rossa, but which chilled the marrows 
of the quietly-disposed audience. 

The last lecture of the series by Sir William 
Thomson was both learned and original, and much 
humour was infused into an apparently incur- 
ably dry subject. Sir William’s practical illus- 
tration of the way to recover the length of an 
inch or a yard, a few million years hence on 
another planet was followed with the greatest 
interest, as indeed were all of the experiments by 
the different lecturers. 

The unprecedented success attained by the first 
series of lectures is the best evidence that could 
be afforded of the fact that they supplied an 
undoubted want not met by the ordinary papers 
read at the Institution meetings. So long as 
the supply of able lecturers can be maintained, 
the success of the ‘Institution Lectures” is 
assured, and this success will be largely attributable, 
as all of the lecturers have generously acknow- 
ledged, to the untiring energy of the secretary, Mr. 
James Forrest. 








PRIVATE BILL LEGISLATION. 

Inthe Manchester Ship Canal inquiry the evidence 
heard last week, was, as before, restricted to the 
practicability of forming a communication between 
the termination of the canal and the deep water in 
the River Mersey. Mr. James Deas, engineer to the 
Clyde Trustees, attended under a Speaker’s order, 
and stated that, having been applied to for informa- 
tion by the promoters of the scheme and by some 
friends in Liverpool who were opposing it, he was 
perfectly impartial in his feelings on the question. 
The works that had been carried out on the Clyde, 
with which he was identified, had been most suc- 
cessful in their effects ; the depth of water at Glas- 
gow had been increased from 4 ft. to 25ft., and 
from 1 ft. 6 in. to 15 ft. at high and low water 
respectively. These results had been obtained by 
deepening, widening, and straightening the river 
under the general powers of Acts obtained at vari- 
ous periods, and, as in the case before the Com- 
mittee, the applications for these powers were unac- 
companied by the deposit of plans defining the 
works to be carried out. The improvement of the 
channel was originally brought about by the con- 
struction of rubble training walls locally termed 
dykes ; these were at first carried up only to the 
level of half tide, but eventually, for the purpose of 
reclaiming land and to provide a space for the 
deposit of the dredged material, were raised to a 
height of from 2 ft. to 3 ft. above high water. For 
the purpose of carrying out these works ip the Clyde, 
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dredging to the amount of 16,000,000 cubic yards 
had been executed, and the cost according to the 
latest returns had not exceeded 54d. per cubic yard, 
which sum included raising the material and carry- 
ing it twenty miles to the depositing sites. 

Mr. James Abernethy, the consulting engineer 
to the scheme, next followed. He stated that he 
had been for forty years engaged as engineer-in-chief 
or consulting engineer upon works connected with 
the improvement and regulation of rivers, including 
the rivers Tyne, Ribble, Clyde, and Danube among 
others, and that upon the Tyne as carried out by 
Mr. Messent training walls were first formed, and 
the dredging executed subsequently. He considered 
that the proposed works on the Mersey were pre- 
cisely analogous to those which had been so suc- 
cessfully carried out on the Tees, the only ditfere:ce 
being that in the latter case the river had been 
trained the whole distance to the bar; in the 
present case it was only intended to train that 
part of the river where the shoals rendered it 
necessary, and the carrying this out would not 
have the effect, as suggested by the opposition, 
of forming a bar in the deep water interven- 
ing between the termination of the trained chan- 
nel and the bar at the mouth of the Mersey. 
The exact determination beforehand of the course 
of a channel to be formed by training walls ap- 
peared to him impossible, for it often might 
happen that it would be difficult and unadvisable 
to force a channel during the operation of training 
within hard and fast lines of river walls laid down 
upon plans before commencing the work; such 
being the case, it was his opinion that no one could 
state as an absolute fact that work so laid down 
could be carried out without such deviations as to 
vitiate altogether the definition attempted. The 
depth of water which he thought it at first desirable 
to obtain, should be sutticient to allow vessels of the 
maximum tonnage having crossed the bar, to pass 
from Garston to the canal entrance during a flood 
tide ; a depth of 12 ft. at low water he considered 
ample for the purpose under such conditions. 
With the experience derived from the execution of 
similar works, it was his opinion that the proper 
mode of operation to secure this result would be 
to commence training works at the upper part of 
the channel, and gradually extend them down- 
wards until the whole length should be defined be- 
tween the walls ; when that was done the dredging 
operations would be commenced at the lower end, 
and be gradually carried upwards, and until the 
channel was so formed and fixed it would be im- 
possible and useless to give the necessary information 
in a sufficiently definite form for the preparation 
of Parliamentary plans. 

In Group 3, the Staines and West Drayton Rail- 
way Bill has been passed. The object of the 
scheme is to improve the junction of this line with 
that of the London and South-Western Company 
at Staines, and to make a short branch into the 
latter place so as to form an independent station. 
The length of lines is a little over a mile, and 
additional capital to the extent of about 50,000I. is 
proposed to be raised. The railways of the com- 
pany authorised in 1873 are now nearly completed, 
and when opened are to be worked by the Great 
Western Railway Company. 

In Group 4, with some amendments relating to 
the amalgamation and finance, the Bill of the 
Swindon and Cheltenham Railway Company has 
been passed. By it it is proposed to construct a little 
over sixteen miles of railway, and deviate about 
three-quarters of a mile of the authorised line in the 
county of Gloucester, the object being to connect 
this system vid Tetbury, with the Stonehouse and 
Nailsworth branch of the Midland Railway, and 
thus by means of the Severn Bridge Railway, 
introduce the South-Western interests into 
South Wales at an estimated cost of nearly half a 
million. The Great Western Railway Company 
opposed, and denied the necessity of the line on 
the ground that if sanctioned and made it could 
never, by reason of its bad gradients, share in the 
steam coal traffic of South Wales which it was 
contended would soon be passing vid the Severn 
Tunnel by the best and shortest route to Southamp- 
ton. 

_ In Group 11, after sittings extending over a 
month, the preamble of the Barry Dock Bill has 
been passed. The principal arguments in favour of 
this Bill have been that by it, and the railways con- 
nected therewith, a great impulse would be given 
to the Rhondda district coal trade; that serious 
delays now experienced at Cardiff, amounting, as 





given in one instance, to the detention of a 2000 
ton steamer for fifty hours, would be avoided ; that 
the entrance being near deep water would much 
reduce the sea-going risks ; and that the docks and 
railways at Cardiff were too much gorged with 
traffic to do justice to the trade, obliged for want 
of a competitor, to go to that port. 

Group 12. On the conclusion of the opposition 
to the Midland, Birmingham, «c., Railway Bill, the 
Committee stated that the preamble was proved so 
far as the main line from Craven Arms by Bridg- 
north to Wolverhampton and Willenhall, and the 
connecting branches, with the exception of Railway 
No. 2; all the running powers between Craven 
Arms and Milford were also struck out. Facilities 
were given for the use of Willenhall Station of the 
Midland Railway, as well as clauses against the 
Great Western and London and North-Western 
Companies for through traftic. 

Group 14. The Committee of which Mr. F. Fol- 
jambe is chairman, has now been sitting nearly a 
fortnight upon the Glasgow and North-Western 
Railway Bill, and the promoters’ case is not yet 
finished. This Bill is for the incorporation of a 
company to construct railways of an aggregate 
length of more than 167 miles, at an estimated cost 
exceeding one and a half millions, through the 
Western Highlands of Scotland, from Glasgow to 
Inverness. Such a work, if sanctioned, traversing 
as it does a district as wild and as rugged as any 
yet invaded by undertakings of the kind, would, in 
the words of the counsel for the promoters, ‘‘ prove 
of immense advantage to an exceedingly suffering 
population by giving them employment and open- 
Ing up districts to which all markets are at present 
inaccessible.” In addition to this, a western 
through route to the north of Scotland, traversing 
some of the loveliest scenery in the world, would be 
afforded in competition with that of the Caledonian 
and Highland Railway Companies. The proposed 
line commences near Inverness by a junction with 
the Highland Railway, taking a southerly course 
parallel to and about a mile from the Caledonian 
Canal; it then transverses the rich agricultural 
country to a place called Dores, thence following the 
margin of Loch Ness and passing through Foyers, an 
important place for tourists, it reaches Port 
Augustus, a town of considerable importance at 
present without railway accommodation. Proceed- 
ing onwards still taking the line of the Caledonian 
Canal, and on the margin of Loch Oich and Lochy, 
which that work connects, the line is carried 
through Fortwilliam, the centre of another im- 
portant district near which are situated the cele- 
brated Ben Nevis distilleries. This, like the other 
towns on the route, has very bad means of com- 
munication (a mail-cart drive, at times completely 
stopped with snow, of fifty miles, being all that is 
available in winter) with the outer world. From 
Fortwilliam, following the coast line of. the Lochs, 
the line proceeds to Ballachulish, celebrated for its 
slate quarries, and at the mouth of the Leven, from 
which the tourists set out by coach for Glencoe ; 
into this valley the line is carried, but in order to 
accomplish this and pass the Leven at its nar- 
rowest part, a considerable detour is made, and 
steep gradients of 1 in 50, with sharp curves of 
15 chains for asemicircle are introduced ; traversing 
Glencoe for its whole length, the inn, called the 
King’s House, is reached; from this point to 
Tyndrum, a distance of about twenty miles, the line 
is carried along the most favourable route which 
could be fotnd, but to follow which sharp curves 
and long detours have to be made. The course of 
the River Fillau is followed from Tyndrum to 
Crianlarich, but on the opposite side to that on 
which the Callander and Oban line is constructed ; 
thence the line proceeds vid Glen Falloch to the 
head of Loch Lomond, and along its eastern shore 
to Balmaha; it then strikes inland, and at the 
161st mile joins the Dumbarton line of the North 
British Railway near Maryhill, and thence by 
running powers over that line the communication 
with Glasgow is completed. There are also other 
jnnctions which effect the connexion of the scheme 
with the North British Railway system. 

Considerable advantage would accrue to the 
country traversed by this railway, principally from 
the value it would give to the cattle trade, enabling 
lean cattle to be brought to the rich pastures at 
present inaccessible, then to be fattened and taken 
to the markets of the south. Similarly the sheep 
farmers, raising within range of the line some 
half a million sheep, would be immensely bene- 
fitted ; the conveyance of timber would also be 








a considerable source of revenue, that article, 
through the inaccessibility of the markets, being 
practically valueless, in fact not worth the removal. 
Though in competition with an excellent steamboat 
service, the promoters of the line count upon a very 
large tourist trafic. The time at present occupied 
by a steamer from Inverness to Fortwilliam, a dis- 
tance of sixty miles, is, owing to the locks to be 
passed, no less than ten hours. This, to business 
travellers, is an objection ; but it can hardly, from 
a tourist puint of view —if the weather be fine—be 
considered otherwise than as an advantage. As an 
alternative route to the north it is alleged to be 
superior to that existing, especially in winter, when 
the latter is frequently blocked by snow, from 
which the former route is practically free. In addi- 
tion to the hostile petitions of the Highland and 
Caledonian Companies, there are several from land- 
owners, including the Duke of Montrose, the Earl 
of Breadalbane, and the Master of TLovat, who 
object to the proposed interference with their resi- 
dential properties or deer forests. The engineer 
has been severely cross-examined as to whether his 
knowledge of the district was sufficient to enable 
him to give due importance to the special difficulties 
of carrying a line along the route chosen, traversing, 
as it does, the steeply-inclined sides of valleys, and 
crossing courses of mountain torrents, down which, 
in flood time, are carried immense quantities of 
rocky débris, which require to be treated with great 
liberality in the way of free passage, otherwise, as 
is frequently the case now, the roadway would be 
completely blocked up, and all communication 
stoppdd. 





' MASTING SHIPS OF WAR. 


A LECTURE under this heading was delivered last 
Friday at the Royal United Service Institution, by 
Captain, G. H. Noel, R.N., who introduces his 
subject-by expressing his strong opinion that ‘‘ in 
ignoring such a powerful element of propulsion as 
the wind, we are neither scientific nor judicious.” 

In treating of the masting of ships, he divides the 
fleet into three groups as follows: 

I.—1, Coast service ironclads. 
II.—2. Special cruisers or despatch vessels, 
3. Small swift vidette vessels, 
III.—4. Ocean service ironclads, 
5. Armoured cruisers. 
6. Unarmoured cruisers. 
7. Small coasting cruisers, 

He considers that— 

Group I. requires no masting, beyond that neces- 
sary for machine gun mounting and observation ; 
since they will not require to be alone on foreign 
service, and should never be exposed to the risk of 
running short of coal. 

Group II. should have sufficient sail power to 
steady the ship. Fore and aft sails are suggested 
for these vessels, as they would necessarily be of 
great power, and continually employed running 
about at full speed, when square sails would be of 
little use. 

Group III., which as we see is composed of ocean 
service ironclads and cruisers, should be capable 
of spreading a large amount of canvas. The avowed 
object of this is to economise coal, by utilising 
their sail power, and Captain Noel looks upon 
this sail power as a valuable auxiliary to steam, in 
increasing the speed of the ship on occasions. With 
reference to the masting of this latter class, he says 
that masting must be of such a nature that, while 
thoroughly serviceable for setting a large quantity 
of sail, it can be quickly, easily, and effectively 
reduced when the ship is required to steam head to 
wind, or before going into action. 

With reference to the employment of sail power, 
he speaks as follows: ‘‘It is undoubtedly the fact, 
that with steamers of great power and considerable 
speed, square sails are of little or no use,” and he 
quotes the experience of many of the leading ship- 
building firms and owners of the principal lines of 
steamers, as confirming this statement. Spars offer 
a great resistance when steaming against the wind. 
This latter Captain Noel takes to be really the only 
objection that can be urged against masting ships 
having a moderate rate of speed, such as those 
comprised in Group III. On the other side of the 
question the following points can Ve urged : 

(1) One mast (at least) is essential in a ship for 
military purposes (observation and machine gun 
fire), and since this one mast and the funnels must 
be there, the resistance is but little increased by 
having more, especially if by means of ingenious 
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contrivances their resistance can be reduced to 
nearly the same as that offered by the one mast. 

(2) Where judicious precautionary measures are | 
taken, it will seldom be necessary to send ships of | 
war to distant stations at great speed, and even if | 
such a necessity should arise, it would be no use | 


their appearing at the place of danger with bunkers | 


empty (which must result from a long steam 
passage), and unaccompanied by colliers. 

(3) Sail power could be used when ships are 
guarding neutral ports, small swift vessels being | 
attached to keep them informed of the enemy’s | 
movements. | 

(4) By the judicious use of sail power, coal is | 


when required can be so reduced as to be out of the 
way, and to offer but little resistance to the speed 
of the vessel, then, as the author remarks, there 
can be no reason why we should throw away such 
a powerful auxiliary as the wind might prove to be. 
Space will not permit us to enter fully into the 
details of the plan proposed by Captain Noel, but 
we will endeavour to lay the salient points before 
the reader. 

The great innovation proposed is the introduction 
of telescopic masting. The height of the lower 
mast (Captain Noel takes as an illustration the 
lower mast of H.M.S. Calypso) to be increased 
about 3 ft., the topmast, topgallant mast, and if 


economised and the coal capacity and consequent | necessary the royal pole, to be all in one, and to 
increase in the size of our cruisers need not be so | be so fitted that when housed they go right inside 
great. | the lower mast. He enters into details as to 

The lecturer then proceeded to investigate the | strength, &c., and as far as can be seen, no ob- 
relative weights of coal carried and sail propelling | jections can be raised on this score, as the proposed 
gear, in some of these cruiser type of ships, such | system appears to be quite as strong as that now 
as the Alexandra, Nelson, Shannon, Canada, &c., | in use. The standing rigging and a great portion 
and pointed out that the former is on an average | of the running rigging is to be of flexible steel wire, 
about .15 of the whole displacement, while the | thus reducing the size, number, and area of resist- 
latter is .03 only. | ance of the necessary roping. 


Captain Noel contended, that in future construc- | 


tion we should stick to this proportion in oursea- going 
cruisers, and not, as some naval oflicers advocate, 


remove all spars, &c., from the ship, and substitute | 
He further remarks that the | 


their weight in coal. 
rising young naval officers of the present day, 
having as arule but little experience of sailing, are 


very apt to underrate it, that it is quite possible | 


for a good steamer to be at the same time a good 


sailing vessel, and that a vessel (here he quotes | 


the late Mr. Froude) need not be of great length 
in proportion to her beam, in order to have high 
speed. 


He then dealt with the matter as it affects the | 
number, efliciency, and discipline of the crews, and | 
maintained that masts and sails are essential for the | 


education of officers and men in seamanship, which 
latter he defined in the case of the officers as an 
experienced and masterly knowledge of how to 


manage a vessel under any conceivable circumstance, | 


and for the men, intelligence, activity and adroitness 
in the manipulation and management of all matters 
appertaining to seafaring life. 

A consideration of the proper system of masting 
may be: 

1. The area of canvas that it is desirable that 
each class of vessel should carry. 

2. How that canvas can best be spread. 

3. What improvements can be introduced in the 
means of spreading canvas, so as to render the mast- 
ing not only efficient for this purpose, but also 


A cap backstay amidships supports the lower 
masts from abaft, thus allowing the two after- 
shrouds to be dispensed with, and admitting of the 
lower rigging (taken to bolts in the lower masts) 
being placed somewhat lower down on the mast, so 
as to permit the lower yards to be braced nearly 
fore and aft. 

The lower yards would be fitted with a special truss 
arrangement to enable them to be braced nearly 
into the fore and aft line. This truss deserves 
special attention, as it could be readily fitted to 
ships as at present rigged, and is, we think, a de- 
cided improvement, both on the chain trusses of men- 
of-war, and the patent trusses of our merchant ships. 
It consists of two standing steel wire rolling pen- 
dants, secured to bolts on the side of the mast, 
taken round the fore part (of the mast), and set up 
to bolts on the opposite quarters of the yard. These 
pendants prevent motion of the yard in the athwart- 
ships direction, and do not in the least impede the 
bracing up of the yards. They are made to work in 
a groove so as not to slip off. The yard is kept in 
| position by a centre truss pendant secured to a bolt 
| on the upper part of the after side of the yard in 
| its centre ; the pendant passes through a ninepin 
| block in the saddle on the mast, and down the fore- 
| part of the mast, being worked on deck by a small 
| purchase. This pendant would have to be eased 
| slightly when the yard is braced forward, and set 
taut when the brace is belayed. 

The lecturer concluded by saying that he did not 


serviceable for steamships, where it is advantageous | unreservedly advocate telescopic masting ; the ad- 
that the resistance offered to wind by spars and | vantages claimed for it are, that it is the only 
rigging should be reduced to a minimum when | feasible plan of housing a topmast at sea ; that the 
occasion requires. | topmast and topgallant mast once housed are out of 
Part 1. Captain Noel arrives at the desirable area | the way, and so housed that they might possibly 
of canvas by a careful weeding of the sails carried | prevent thf fall of the lower mastif severely wounded 
by the different types both of men-of-war and | in action; and, lastly, the topmasts being housed, 
merchant steamers, the result of his labours being | and consequently its backstays out of the way, the 
given in the following Table. It will be observed | lower yards can be placed nearly fore and aft, and 
that he takes as a standard of comparison the ratio | the courses set with advantage wherever they will 
of the area of sail carried (A) to the two-thirds | stand. ; 
power of the displacement (D3). | In the discussion which followed, Captains Columb 
Part 2. With regard to how the canvas should be | and Harris, R.N., were the principal opponents of 
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spread, the lecturer had little to say. He con- | the measure. Their arguments were confined more 
siders that the present general principle of masts | to the general question of masting versus no mast, 
and yards cannot be bettered, but suggests im-| and little was said as to the special system pro- 
provements in material, and an additional square- | posed. ; . : ‘ 
ness in the upper yards of men-of-war. Captain Columb quoted his experience as captain 
Part 3. The actual construction of the masts and | of H.M.S. Thunderer, and gave several instances 
yards, the plan on which they should be rigged and | where in his opinion mastless ship had proved 
worked, and the gear for handling sails. | herself superior to her masted fleet mates. One of 





This was the main point in the lecture, and we | 
think that it is here the whole matter hinges. If | 
the masting can be so arranged that when neces- 
sary a large area of sail can be spread, and yet 


these was that when at anchor in a gale of wind 
masted ships (fitted with the same anchors as the 
Thunderer) were dragging their anchors, while her 
cables were eomparatively slack. He held this 





up as an instance of the great resistance offered by 
spars. 

Another case quoted was, when cruising with the 
fleet a fair wind sprung up, and the masted ships 
made sail. On arriving at their destination it was 
found that the coal consumed by the Thunderer 
was not greater than that used by the masted ships 
who had been assisted by their sails. Captain 
Columb further considers that there is not sufficient 
room for the stowage of a very large crew in the 
modern ships, and as he occupies the position of 
captain of the Steam Reserve at Portsmouth, he 
can well be taken as an authority on the subject. 

Captain Harris, who delivered a lecture a short 
time ago on ‘‘ Maritime Power and its Probable 
Employment in Time of War,” was greatly against 
masts, did not consider them necessary for the 
development of our seamen, and thought that in 
considering the matter the accidents which not un- 
frequently occur at sail drill should be taken into 
account. 

Admiral Boys was very much in favour of masts, 
stating that when he was on H.M.S. Warrior she 
had made 17} knots under steam and sail. Healso 
compared the behaviour of the Warrior and Devas- 
tation, when the former, with the assistance of her 
sails, ran away from the latter, though unable to do 
so before. With reference to the special fittings 
proposed by the lecturer, he did not think it very 
desirable to have the yards capable of being braced 
up too sharp, and he instanced the loss of the 
Captain as having probably resulted from this 
cause. 

We think that there can be no doubt that Captain 
Noel has a very strong position, strong enough to 
authorise a practical trial of the system he advo- 
cates. There is no doubt that our fighting ships 
must have masts (one or more) both for the purpose 
quoted, namely, machine gun mounting and obser- 
vation, and what is of even more importance, 
ascertaining distances. This being granted, why 
not utilise these masts, provided that when neces- 
sary the upper masts can be stowed away securely 
and without lumbering, as Captain Noel’s plan 
certainly seems to promise ? 

In Captain Columb’s comparisons of masitless 
and masted ships, he appears to have forgotten in 
the case of the Thunderer’s anchors holding better 
than those of the masted ships, that the resistance 
offered by the hull of these ships was greater, we 
might say much greater than that offered by the 
hull of the turret ship he commanded, and so the 
dragging could hardly be put down to the effect of 
masting alone. Again, with reference to the 
Thunderer having expended only the same amount 
of coal on the voyage as the ships with sail power, 
a better opinion as to the value of sail power could 
be formed, if we knew what was the relative con- 
sumption of coals in the Thunderer, and the 
masted ships was when no sail was used. 

Another thing to be considered in this com- 
parison is that the masted ships in question were 
some of the heaviest ironclads in the service, and 
would not be affected by sail power in the same 
way as lighter ships. 

A vital point on which there was a difference of 
opinion was, that Captain Noel stated it was quite 
possible to have great speed beth for sailing and 
steaming with a comparatively short ship, while 
Captain Harris (we think it was) maintained that to 
have great speed you must have great length. On 
this point and the resistance offered by spars the 
question seems to hinge, for if ships must be made 
very long to insure speed, then we can hardly 
expect to be able to mast them efficiently without 
making the spars too clumsy and cumbersome ; 
and if spars do offer such great resistance as com- 
pared with that of the hull (both in the water and 
above it), the advantages offered by their reten- 
tion might be overbalanced by the disadvantages. 
The former is a question for the naval architect, 
while the latter could be settled by a few practical 
experiments. 





MACHINERY AT THE FISHERIES 
EXHIBITION. 


ConsIvERING the great extent and variety of 
machinery that is employed directly and indirectly 
in the fishing and allied industries, the collection of 
mechanical appliances at the International Fisheries 
Exhibition is very limited and disappointing. 
Scattered through the various courts may be found 
at rare intervals a few machines employed in the 
preservation and packing of fisli, and in the pre- 
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paration of products from fish material, while in | taining cold by the vaporisation of ether in vacuo | 


the court set aside for machinery in motion, the 
display is very meagre, and, with a few exceptions, 
uninteresting. In an adjacent annexe consider- 
able, and—taken as a single exhibit—a very 


fine display of steam power will before long be seen 


in motion. This is the electric light station, about 
which we shall have a good deal to say, when it is 
completed and in operation ; but this result cannot 


| keeps a temperature of 40 deg. Fahr. in a room 


be hoped for till probably the middle of next | 


month. 
the whole of the power has been furnished by 


Meantime it will be sufficient to state that | 
| they are especially arranged for the storage of fish. 


Messrs. Davey, Paxman, and Co., of Colchester, | 


and that it comprises two fixed engines collectively of 
550 horse-power, three semi-fixed engines and 
boilers of 25 nominal horse-power each, a 20-horse 


semi-portable engine, and five boilers of the loco- | 
| doubt have an interesting display when they have 


motive type. In the same building will be placed 
the various dynamo machines referred to in a 
previous article, and the intermediate shafting 
from which they will be driven. 


Fic. 


The principal feature in this part of the Exhibi- 
tion is the refrigerating machinery, of which there 
are six exhibits. The first to claim attention on 
entering the building is that of Messrs. J. and E. 
Hall of Dartford, who show a cold dry air machine 
of a type recently introduced by them, and already 
illustrated and described by us. The air compress- 
ing and expanding cylinders are placed opposite each 
otheron a cast-iron base, and are inclined towards the 
shaft at an angle of 45 deg., so that the connecting 
rods, which work in trunks, engage on one crank- 
pin above, the crankshaft being supported by cast- 
iron frames. The arrangement gives a compact 
machine, all the working parts being easily acces- 
sible. The machine exhibited is driven by an 
Otto gas engine and is suitable for shops or other 
light work. 

The Haslam Foundry and Engineering Company, 
Limited, of Derby, exhibit a refrigerating machine 
designed for fishing smacks, and several of these 
machines have already been fitted for this purpose. 


The one shown is said to be capable of delivering | 
4000 cubic feet of air per hour at a temperature of | 
40 deg. below zero; the air is compressed to an | 


average pressure of about two atmospheres, and 
about 10 I.H.P. is required for this duty. The 


compactness of the machine, which is self-contained, | 


will be a recommendation for its use afloat. 

Messrs. Siebe, Gorman, and Co., of Westminster 
Bridge-road, exhibit one of their universal cold air 
machines. The general arrangement is simple and 
compact, the two cylinders being placed close 
together tandem-wise, and occupying little room. 
The machine exhibited will deliver 2000 cubic feet 
of cold air per minute, and can be driven by one 
of Crossley’s two-horse power gas engines. 

Messrs. Siddeley and Co., of Liverpool, show a 
refrigerating apparatus of a different type to the 
above, in which the well-known principle of ob- 


| form of frost, so that the atmosphere is always dry. 


is utilised. Strong brine having a saturation of | 
2 1b. 10 oz. per gallon, so as not to freeze at the 
necessarily low temperature required, is cooled 
down, and becomes the vehicle for transmitting 
the cold by means of circulation through pipes titted | 
in the cooling chambers. The machine exhibited | 


8 ft. by 8 ft. by 12 ft., and maintains three freezing 
lockers at a temperature of about 29 deg. Fahr. 
The arrangement of these lockers is ingenious, and 


One of the advantages claimed for this system is 
that any moisture in the chambers is immediately 
deposited on the refrigerating brine pipes in the 





The Bell-Coleman refrigerating Company will no 


‘completed their arrangements, but at present their | 


| stand is in a very chaotic state. 


The system they | 


employ is well known to the readers of this journal. ' 


3. 


Of steam capstans and winches there are a few | 


examples, some of a rather primitive description. 
The stand first in the building containing ma- 
chinery of this nature, is that of Mr. E. Hindley, of 
Bourton, Dorset, who shows a hoisting engine, a 
force pump, and some other machinery of his usual 
well-known type. | 
Messrs. Ruston, Proctor, and Co., of Lincoln, 
exhibit a capstan engine especially designed to meet | 
the requirements of smack owners, the aim having | 
been to procure an arrangement simple as possible, 
and at the same time to provide ample strength in 
order to allow for the rough and unskilled usage 
such machinery is likely to meet with. The boiler 
is of the ordinary vertical type, the engines being 
attached. The capstan is placed on the deck above 
in the present instance, the stand being fitted to re- | 
present the deck and hold of a vessel. Hand gear | 
can be easily applied should steam power not be re- | 
quired. There are some other specimens of ma- 
| chinery on this stand, and the whole of the work- 
manship, as might be expected from this firm, is of | 
a high standard of excellence. 

The Vulcan Iron Works Company, of Hull, show 
a capstan with hand gear at top, and some other 
machinery. 

Messrs. Rose, Downs, and Thompson, of Hull 
|and Grimsby, amongst other machinery, have a 
| laying on gear, worked bya double clutch in a man- 
| ner somewhat similar to that used in an ordinary 
| planing machine. The arrangement appears to have 
| been carefully thought out. 

Messrs. Davis and Co. (Limited), of 24, Moorgate- 
| street, have a very good display, consisting of a 
| steam windlass and steam steering gear, the latter 
| being oneof a number made to the order of Messrs. Sir | 
| William Armstrong, Mitchell. andCo. (Limited). The | 
| engine is fitted with a special arrangement of valve, | 


| winch for wire trawl warp, fitted with automatic | 


and the general design would seem to promise great 
steadiness in working, which, so far as could be judged 
by the performance of the gear exhibited, the claim 
of the makers, that it is noiseless, would appear 
likely to be borne out in practice. -The power is 
transmitted through wormwheel gearing, and, as 
in some other well-known steam steering machinery, 


| the kick of the rudder comes on the worm instead 


of on the engine. This gear, however, admits of 
being easily disconnected for applying hand power 
if necessary, and it is the novel combination of 
these two features which the makers put forward 
as its claim for favourable consideration. The 
steam windlass referred to is in some respects 
similar to the steering gear. It is especially de- 
signed for tugs, and is suitable for ordinary ship’s 
work, and at the same time is powerful enough for 
outside work such as warping, and purposes of a 
like nature. 

Mr. J. W. Brooke, of Lowestoft, shows a small 
pump of somewhat novel design. It is suitable 


Fic. 2. 


for general purposes such as laundries, breweries, 
brickyards, &c. The valves, we were informed, 
are leather clack valves of a new type. A three- 
inch pump exhibited appeared to be throwing a 
fair stream of water upon a small expenditure of 
power, the motor being a Bisschop gas engine. 

Messrs. Willans and Robinson promise what will 
no doubt prove a very interesting collection of 
models, drawings, and engines, but at the time of 
our visit, their stand contained only models of 
Mr. Robinson’s boat disengaging gear. Messrs. 
Willans and Robinson appear to be the only firm in 
this section who are exhibiting engines suitable for 
propelling fishing vessels, and no doubt their dis- 
play, when it arrives, will be examined with inte- 
rest by the owners of such craft, as the special 
features claimed for the Willans engine would be 
highly appreciated on steam trawlers and other 
fishing vessels. 


Mr. C. S. Barton, Providence Works, Great 


Grimsby, has a collection of ice breakers worked 


by hand and steam power for the use of fish- 
mongers and on board fishing vessels. In these 
apparatus the block ice is fed into a hopper, and 
broken into pieces small enough for packing pur- 
poses, by drums armed with teeth, the ice being 
drawn between the breaking drums by the revolu- 
tions of the latter. 

Messrs. Alfred Bateman and Co. show a good col- 
lection of marine boiler fittings, emery wheels, &c., 
which appear to have but a remote connexion with 
fish interests. By far the most interesting exhibit 


| in the annexe is that of Messrs. Allan Ransome and 


Co., of King’s-road, Chelsea, who show a plant for 
making herring barrels. It is unfortunate that 
sufficient space has not been allotted to this firm, 
the consequence being that the various machines are 
crowded together, so as tointerfere with a proper de- 


| monstrationof the processesof manufacture. Messrs. 


Ransome and Co. have brought these machines to a 
high state of efticiency, the small plant exhibited 
being sufficient to turn out 1000 barrels per week 
when suitably arranged. The problem which they 
undertook to solve some years ago, that of turning 
out perfect barrels without skilled labour, and with 


| far less expenditure of time and material than are 


incurred in making casks by hand, was not an easy 
one. Aninspection of the tools in operation at the 


_ Fisheries Exhibition will show how thoroughly they 


have succeeded. The wood employed varies ac- 
cording to the purposes for which the barrel is 
required. Jn the herring trade the commoner sort 
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of larch is used, the wood being delivered in narrow 
pieces, though varying in width, and of the desired 
thickness. After these staves have been cut to 
length, the first special operation is to shape them 
to the proper profile, so that when laid to- 
gether they shall form a barrel of smaller diameter 
at the ends than in the middle, and at the same time 
that the plane of junction of two contiguous staves 
shall be radial to the vertical axis of the barrel. These 
two operations are effected simultaneously by a stave 
jointing machine, which consists of a face plate 
mounted on a horizontal rotating spindle, and pro- 
vided with four plane irons projecting through radial 
slots. The plate is not flat, but is hollowed to a 
curvature corresponding to the bulge to be given to 
the stave, and the edges of the plane irons follow the 
samecurve. Each stave is laid on an adjustable rest 
attached to a hinged carriage, on which it is brought 
up to the face of the disc, and there rapidly cut to 
shape. Two lads working a double machine will to- 
gether joint twelve to fifteen staves, averaging 20 in. 
long, ina minute. In connexion with this process, 
some distinct advantages as compared with hand- 
made casks may be pointed out. In the first place 
the faces making the joint are cut absolutely true to 
shape, with practically no waste of wood, which is 
impossible when the staves are fashioned by hand ; 
again, they are left of the same thickness through- 
out, and are not hollowed as in hand-made casks. 

The number of staves required for a barrel are 
placed together in a circle, and are secured at one 
end by a temporary hoop, while at the other they 
stand, owing to their peculiar shape, like a crown 
of spikes. The wood from which the staves are 
made being delivered in irregular widths, such 
pieces are chosen in making up a barrel as will com- 
plete the circle withinthe hoop. After having been 
warmed on the inner side to increase their flexibility, 
they are taken to the trussing machine to be bent 
tothe shape of a barrel. Until recently this process 
of warming was very crudely effected by placing 
the assembled staves over a brisk fire of shavings, 
but a very neat device is now employed. It consists 
of a truncated cone of sheet iron, the larger end of 
which stands on a cast-iron bed, air spaces being 
left around the bottom. In the plate forming the 
top of the cone, a hole is formed, and this is covered 
with a hood balanced with counterweights, so that 
it can be easily raised and lowered. A chimney 
communicates with this hood to carry off the smoke 
from the wood fire made on the bedplate within the 
cone. When the lath has been heated in this 
manner, the circle of hoops is placed over it, and 
kept there during a few minutes, until it has be- 
come sufticiently softened to be placed in the bend- 
ing machine. This consists of a hydraulic press, 
with the head in the form of a hollow cone, made 
in two parts hinged together. Inside the cone are 
three circular groeves, in which trussing hoops are 
laid ; the inner periphery of these hoops exactly 
corresponds with that of the cone, and _ practically 
forms part of it while the staves are being com- 
pressed. The circle of staves is placed in the table 
of the press beneath the cone, resting on the tem- 
porary ring that holds them together, the other and 
open end just entering the lower part of the cone. 
The table is then raised, and when the operation is 
complete, and the cone is opened, the hoops remain 
on the barrel, and retain the staves in position 
and their ultimate shape. As the table of the press 
rises the upper ends of the staves enter the cone 
and are bent inwards and forced into close contact 
at their edges. After this has been done the posi- 
tion of the barrel is reversed and it is forced up 
again into the cone to complete the bending of the 
staves and the forming of the cask. 

The barrel body is then taken to the chiming, 
crozing, and howelling machine to have its ends 
prepared for the reception of the heads. It is 
placed between two conical chucks, which can be 
made to slide towards each other on a lathe bed 
until they obtain a firm hold upon its taper ends, 
and is slowly rotated by them. At the same time 
a rapidly rotating cutter head is brought up to its 
inner periphery at each end, for the purpose of 
trimming off the ragged ends of the staves, cutting 
the groove in which the head is fixed, and the taper- 
ing portion beyond the groove. As the two cutter 
heads stand at a fixed distance apart it follows that 
the lengths of all the barrels, and the distance 
between the heads, is a constant quantity. With 
this machine forty to sixty barrels can be finished 
per hour. 

There now only remain the heads to be made. 
These are each in two pieces of timber, planed at the 





junction, glued and secured by wire dowels. They 
are cut to the circular shape by being held between 
two plates and slowly rotated while a dished circular 
saw and a cutter, upon the same spindle, bring 
their edges to the taper form requisite to fit 
the groove in the barrel end. So great is the 
speed at which this portion of the work is 
done that the piece-work price for the whole 
manufacture of a head is only one-tenth of a 
penny. The heads are then fitted to their places, 
the truss hoops replaced by the permanent barrel 
hoops, and the manufacture is complete. Thus by 
the aid of a few machines, none of them of an 
elaborate or complicated character, the production 
of barrels is reduced from a handicraft needing 
special skill and long training, to one that can 
be carried on by boys. The objection that has 
always been urged against cooperage machinery is 
that it needs specially selected and sawn timber, 
and that it is unable to work with the irregular 
wood which coopers use, but Messrs. Ransome and 
Co. have shown that this difticulty is not experienced 
with their plant, which they say is capable of 
manipulating the ordindry material used in the 
trade. 

A drawback to the complete usefulness of this 
mode of making barrels lies in the prejudice that 
exists in fishing trades against the use of iron hoops, 
which are cheaper than the wooden bands always 
employed in deference to this prejudice, and which 
can be applied much more quickly. In spite of this, 
however, the dictates of the trade have to be re- 
garded, and herring barrels are finished by hand- 
made wooden bands, the fashion and fixing of 
which is slow and costly. We should mention that 
the extremely ingenious heating apparatus used for 
softening the staves preliminary to bending them, 
was schemed by Messrs. Petit, Wilson, and Co., of 
Boulogne, and is exhibited by them in the French 
section of the Exhibition. 

Messrs. Priestman Brothers, of 52, Queen Vic- 
toria-street, London, and Hull, have a very good 
exhibit of dredging machinery for harbour work, 
comprising a large crane, from which one of their 
grabs is shown in operation lifting gravel from pits 
provided for the purpose. Detached from the crane 
there are also shown different forms of excavators. 

The South Hants Engineering Company, of 
Portsmouth, show one of Captain Cator’s fog 
alarm buoys, which we illustrate on page 470. It 
is arranged something like aship’s log, and is towed 
astern of avessel in the same manner. The motion 
causes the screw upon the buoy to rotate, the 
number of revolutions varying, of course, with the 
speed of the ship. Connected to the spindle of 
the screw is a hammer which strikes a gong. A 
number of these buoys are used in the Navy, their 
special object being to denote to another vessel 
astern, the speed of the one ahead. This is readily 
ascertained by counting the beats on the gong per 
minute. They are intended to be used during the 
prevalence of fog, and although they may be 
serviceable for squadron evolutions, would not, 
we imagine, be of much good to the passenger 
marine. 

We may conclude this article by a brief notice of 
some of the exhibits lent by several manufacturers 
to the Exhibition Committee, and which therefore 
fall somewhat outside those objects included in the 
catalogue. Messrs. Merryweather and Sons, Green- 
wich-road, E., have supplied two steam fire engines 
with fittings and hose complete, for service in the 
building, and a third for pumping water through 
the tanks of the aquarium. They have also sent a 
number of manual engines, extincteurs, fire buckets, 
hose, &c., which together form a very eflicient pro- 
tection against fire for the building and its contents. 
This is supplemented by Messrs. Shand, Mason, and 
Co. with one steamer, four manuals, and several 
small pumps, with buckets, hose, and other ap- 
pliances. There are also fifteen extincteurs contri- 
buted by Mr. J. Sinclair, 104, Leadenhall Street, E.C. 
The Victoria Stone Company, Kingsland-road, have 
paved the fish market and the entrance hall of the Ex- 
hibition with their patent slabs, and Messrs. Josiah 
Moore and Sons, Clerkenwell, have fitted the 
market throughout with glass louvre ventilators. 
Messrs. J. C. Humphreys and Co., Albert Gate, 
S.W., have supplied the whole of the corru- 
gated sheds upon the ground. The principal of 
these are the machinery annexe, 318 ft. by 
90 ft. ; the lifeboat shed, 300 ft. by 30ft.; the 
Spanish and Russian buildings, each 200 ft. by 


3U ft. ; the goods shed, 150 ft. by 30 ft. ; and the; 


Board of Trade building, 218 ft. by 14 ft. The 


oe > 








cooking stoves and appliances for the lecture hall 
are lent by Messrs. B. Giles and Co., Blackheath. 
The Aolus Water Spray and General Ventilating 
Company have a number of their ventilators fitted, 
besides models of the same apparatus adapted for 
ship and other ventilation. Mr. P. A. Maignen, of 
Great Tower-street, lends filters, and the Atkins 
Water Softening and Purifying Company has con- 
tributed filtering apparatus capable of dealing with 
2000 gallons an hour. Finally, we may mention 
among these complimentary exhibits, the large orna- 
mental fountain in the main promenade, sent by the 
Coalbrookdale Company, who also, as well as Messrs. 
Barnard, Bishop, and Barnard, have lent a large 
number of iron garden seats, chairs, vases, and 
other horticultural and conservatory fittings. 








NOTES. 

ARTIFICIAL LEATHER FROM LEATHER WASTE. 

AN artificial leather, consisting of leather waste 
mixed with from five to ten per cent. of sinew, and 
pressed in sheets like ordinary card-board, has 
recently been made in Germany. Both materials 
are prepared separately ; the leather pieces are 
washed, cut, boiled in alkaline lye, torn, neutralised 
with hydrocloric acid, and finally carefully washed 
once more to remove all traces of acid ; the sinews 
are treated similarly, but steamed in an acid bath 
until they begin to assume the consistence of glue. 
The materials are then mixed, pressed into sheets, 
moistened on both sides with a concentrated solu- 
tion of alum, and the upper surface is finally treated 
with a thin coat of a solution of caoutchouc in carbon 
bisulphide to increase its resemblance to leather. 


THE TRANSMISSION OF SOUND IN GASES. 

M. Neyreneuf has communicated to the French 
Academy of Sciences the results of experiments 
made by him on the intensity of sonorous vibra- 
tions transmitted through different gases. He 
placed a sound source on one side of the gaseous 
chamber, and a sensitive flame on the other, and 
observed the action of the flame. The gases tested 
thus far are air, carbonic oxide, lighting gas, and 
carbonic acid. Air and carbonic oxide have a trans- 
missive power about equal. Air and lighting gas 
give very unequal results, probably because of the 
hydrogen in the latter. The results vary much with 
the chemical constitution of the coal gas employed. 
The transmissive power through carbonic acid is 
much greater than through air. The results show 
that Hauksbee’s law is not correct, and the author 
is continuing his researches with a view of throw- 
ing further light on the dynamical theory of gases. 


Tue RapiaTion oF SILVER IN SoLipiryine. 

At the international congress of electricians in 
1881, M. J. Violle proposed, and M. Dumas, the 
famous chemist, seconded, the use of an absolute 
unit of light consisting of the radiation emitted by 
a square centimetre of platinum in melting. At 
the instance of M. Cochery, the French Minister 
of Posts and Telegraphs, an investigation of the 
subject has been begun by M. Violle, and his first 
experiments have led him to some observations on 
the radiation of silver in solidifying. A bath of 
pure melted silver was placed under a thermo- 
electric pile connected with a mirror galvanometer. 
The radiation from the bath fell normally on the 
battery through an aperture in a double-walled 
screen kept cool by circulating water. As the bath 
cooled the pile showed that the radiation slowly 
decreased until the instant just before solidifying, 
when there was a slight increase, preceding the 
final decrease after solidification. 


Zinc CoaTine FoR Iron. 

Attention has recently again been drawn to MM. 
Neugean and Delaite’s process of protecting iron 
surfaces against rust. A very fine powder of metal- 
lic zinc is mixed with oil and a siccative, and 
applied to the iron by means of an ordinary brush. 
In many cases one coat is sufficient ; two coats are 
at any rate guaranteed to secure a protection 
against the corrosive action of the atmosphere as 
well as of sea water. The zinc coating gives the 
iron a steel grey appearance, and it dves not inter- 
fere with subsequent painting. MM. Neugean and 
Delaite received a diploma at the Paris Electric Ex- 
hibition of 1881, and now recommend their process 
for iron structures, bridges, lamp posts, &c., and 
also for iron ships. If this process really affords 
the protection it claims, nothing need be said in 
recommendation of it, since it can hardly be sur- 
passed in simplicity and cheapness, and is capable 
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of application in cases where galvanising, the 
Bower-Barff, and similar processes would hardly be 
practicable. A good mixture of which only the 
necessary quantity ought to be prepared, consists 
of 8 parts by weight of zinc, 71 of oil, and 2 of a 
siccative. 

Lake WINNIPEG. 

Recent exploration and levelling shows that 
the surmise of General G. K. Warren to the effect 
that Lake Winnipeg once discharged itself into the 
Mississippi on the south instead of Hudson’s Bay on 
the east, is correct. Mr. J. D. Dana, the well 
known geologist, ina paper on the American Jowr- 
nal of Science, fully discusses the evidence and 
shows that the change was due not to a barrier of 
ice or earth, but to a change of level over a wide 
area. The geological facts he adduces point to the 
following succession of events: the lake deposits 
being underlaid by unstratified drift show that 
before the great lake existed, a glacier had moved 
southward over that region and deposited moranic 
material. The high level prairie on either side of 
the lake region and of the Minnesota valley is 
made up of this unstratified drift ; but the generally 
level surface in the part next the lake valley and 
the stratification in the material show that the 
floods from the melting ice levelled it. This 
period of floods was followed by the era of the 
great lake, that is to say of quiet waters and gentle 
deposits, with a slow discharge over the Lake Tra- 
verse region, which appears to have been brought 
about by a diminution in the slope of the general 
surface, which was part of a great change of slope 
which went on, as General Warren has explained, 
until the land was reduced to its present inclination 
and the stream to its present courses. 


MarkINE SIGNALLING APPARATUS. 

Sailors have in the ‘‘ International Signal Book” 
a most complete code for the interchange of signals, 
but as the signs are given by flags the system is use- 
less in the dark, or in fogs. To remedy this defect, 
Mr. C. Vreede, an officer in the Royal Dutch Navy, 
has invented an apparatus, using signals based upon 
the same system, whereby information may be trans- 
mitted to a distance by means of light flashes, or 
the blasts of a whistle or horn. According to his 
invention, a metal ring is caused to rotate at a uni- 
form circumferential speed of one inch in five 
seconds by clockwork, and to carry removable cams 
or toothed projections, which pass under a lever, 
and so effect the flashing of a lamp or the sounding 
of a steam whistle. There are eighteen signals in 
the code, which, in Mr. Vreede’s system, are 
represented by intervals and flashes. The intervals 
are all the same length, but the flashes are of vari- 
ous lengths of 4, 8, 12, and 16 seconds, thus the 
signal representing C is given by 4 seconds flash, 
4 seconds interval, and 4 seconds flash again; Q is 
given by 12 seconds flash, 4 seconds intervals, and 
8 seconds flash, and so on. The message is first 
arranged on the metal ring, which is put into the 
apparatus, and the information is then automatically 
signalled. A record is obtained by the observer by 
aid of an apparatus, in which a paper tape is kept 
moving at a uniform rate. When he sees the flash 
he presses upon a pencil, and maintains the pres- 
sure as long as the light is visible, and when it 
disappears he removes his hand. The result is that 
the tape bears a record in strokes of various lengths, 
separated by intervals, and these can, if the ob- 
server have no skill in reading the signals, be inter- 
preted afterwards by comparison with the instruc- 
tions of the code. 


THE Boarp or TRADE RU Es For Borers. 

In a leading article under the above heading we 
recently (vide page 276 ante) expressed ourselves 
strongly in antagonism to what we then understood 
to be the position of the Marine Department of the 
Board of Trade in respect to their rules for boilers. 
The action of the Institution of Naval Architects 
under the able guidance of Lord Ravensworth has 
brought to light facts which we must in fairness 
admit quite exonerate the Board of Trade from any 
reproach of ‘‘ indifference.” Our readers remember 
that in 1876 a Committee of the'Institution of Ship- 
builders and Engineers of Scotland was appointed as 
a deputation from the marine engineers of the Clyde 
district to memorialise the Board of Trade on this 
subject. We published that memorial on page 561 
of the twenty-first volume of ENGINEERING. Re- 
ferring to this we said, in our recent article : 
‘Seven years ago the strongest representations 
were made to the Board upon the subject, by engi- 
neers whose scientific eminence and practical expe- 





rience entitled them to a respectful and con- 
siderate bearing ; but they might as well have 
been made to the stone walls of the building 
in which they were received. The effect produced 
was nil.” It appears that we were unintentionally 
in error in writing this; the result was a report by 
the Surveyor in Chief, forwarded along with the 
letter which we reprint below, and which we think 
clearly leaves the ball with the Clyde engineers, 
and we understand it lies with them yet. Mr. 
Jamieson replied, acknowledging receipt of the 
copies of the report and saying that he had sent 
one to each of the gentlemen who signed the 
memorial. Did Mr. Jamieson give publicity to the 
Board’s reply? We cannot at present understand 
how such a cry has been raised against the depart- 
ment if this letter was known to the Clyde engineers. 
It is impossible to conceive a more courteous reply 
or a more sensible proposition for the settlement 
of all questions in dispute. The letter was as 
follows : 
Board of Trade, Marine Department, 
hitehall Gardens, S.W. 
[Copy.] December 2, 1876. 
Steamships. 

Sir,—With reference to your letter of the 17th June, 
forwarding a communication from the deputation of 
magine engineers who attended at this office in February 
last, containing their remarks on the instructions issued 
by this department to their surveyors, I am directed by 
the Board of Trade to transmit to you eight copies of the 
communication in question, together with the report made 
thereon by their Engineer Surveyor-in-Chief. The Board 
of Trade are fully sensible of the importance and difficulty 
of some of the questions raised by the memorialists, but 
they are of opinion that as to most of them a substantial 
agreement might be arrived at if a meeting took place be- 
tween the memorialists and the professional advisers of 
the Board of Trade. I am, therefore, to propose to the 
memorialists that they should nominate one or two repre- 
sentatives, and that at some time which may be fourtd 
mutually convenient a conference should be held with 
those gentlemen and an equal number of representatives 
of the Board of Trade 

If there remained any important questions as to which 
a difference of opinion still existed, the Board of Trade 
would be willing to consider the best means of submitting 
them to the decision of some independent and impartial 
authority. 

I am, Sir, your obedient servant, 
(Signed) EpWARD STANHOPE. 
J. L. K. Jamieson, Esq., 
12, Centre-street, Glasgow. 

We may add that at a meeting of a committee of 
the Council of the Institution of Naval Architects 
appointed to consider the propriety of seeking to 
bring about a modification of the Board of Trade 
Rules concerning the construction of marine boilers, 
held on Monday the 7th inst., the following resolu- 
tion was passed unanimously, viz. : ‘‘ This meeting 
is glad to be reminded by Mr. J. MacFarlane Gray, 
that the Board of Trade, in reply to the Deputation 
of the Marine Engineers of the Clyde in 1876, ex- 
pressed a desire to meet representative engineers 
for the purpose of discussing the Board of Trade 
Rules respecting the construction of marine boilers, 
and this meeting is glad to find that the Board of 
Trade is still of the same mind, and would there- 
fore be glad to know when and how this proposed 
conference can best be carried out.” 








NOTES FROM THE UNITED STATES. 


PHILADELPHIA, May Sth. 

AT present writing a general depression in the bar 
iron market west of the Allegheny Mountains is 
probable. A conference was held on Thursday, at 
which all hopes of a compromise were dissipated. 
Manufacturers desire a restriction of output and will 
insist upon a reduction of wages, even though it 
involves a three months’ suspension. An improving 
demand for finished iron will be developed at once, and 
the downward tendency in pig iron will be strength- 
ened. Present quotations for fe undry iron are 20 dols. 
and 22 dols., and forge 19 dols. to 20.50 dols. Shipping 
port quotations ; 3 @ restriction in furnace output will 
take place, and already a few have gone out. The 
stronger companies are reducing prices to serve their 
own interests. The accumulated stocks will compel 
the blowing out of about twenty furnaces in Pennsyl- 
vania. Bessemer pig is without any activity, and the 
best offers are at 21 dols. to 21.50 dols. Scotch iron is 
entirely neglected. Spiegeleisen is offered at 32 dols. 
to 32.50 dols. at tide-water. No sales are heard of. 
Crop ends are light in stock, and offered at 23 dols. 
Bar iron ranges from 2 dols. to 2.25 dols. A decline 
has taken place in structural iron, plate and tank, but 
small lots of beams and channels are sold at 3.50 dols. 
Large transactions have been closed in steel rails on a 
basis of 39 dols. to 40 dols. according to location of 
mill. Tee rails are selling in spot lots at 24 dols., 
summer deliveries, 23.50 dols.; double-heads, 27 dols.; 
cargo scrap, 25 dols. The out-look is for improvement 





in the retail demand in finished iron in consequence 2 of 


a probable restriction of output of 25 per cent. The 
ore question is still unsettled, and blast furnaces refuse 
to place orders. Southern blast furnaces will be able to 
run and make money under conditions which will drive 
some Pennsylvania furnaces out. There is a feeling of 
apprehension of still lower prices which nothing but a 
wide-spread suspension in mills will prevent. 12,000 
miners are on the strike, and the number will be 
increased. 100,000 workmen in the west will be 
affected by the suspension likely to take place on the 
Ist day of June. There is a general unrest amongst 
the working classes throughout the country in conse- 
quence of the inequality between wages and the cost 
of living. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Pig-Iron Market.—Nothing new can be 
reported this week, for business is almost suspended on 
account of the holidays, and the deliveries are consider- 
ably below the average, as so many of the mills and 
foundries have been standing. But makers will not re- 
duce their quotations, which are still on the basis of 40s. 
for prompt for the deliveries of No. 3 G.M.B., and they 
are not able to get more, neither are the merchants in a 
position to force prices down any further. Some few 
holders of warrants have had to place their iron upon the 
market for sale at the best price that could be got, and 
this was about 39s. 9d. for Connal’s No. 3, but generally 
no one will let warrants go under 40s. It is noticeable 
that the stock in the warrant stores and also in makers’ 
stores is steadily decreasing, and the stocks are thus 
getting more into the hands of the producers, a circum- 
stance from which they should benetit, if any improve 
ment in the trade should spring up. The local deliveries 
have been reduced considerably during the present week 
owing to the stoppages for the holidays, and the exports 
are certainly not what they should be at this time of the 
year, in fact they fall short of those of last month, and it 
may be that the stocks will not at the end of May show 
so favourably as atthe end of April. The output of basic 
iron has been increased, Messrs. Samuelson and Co., at 
Newport, having started a furnace. The North-Eastern 
Steel Works will shortly be in operation, and will require 
a supply. Hematite is less largely produced, and the 
price is weak in sympathy with the rates on the West 
coast. Less Spanish ore is coming into this district. 

The Manufactured Iron Trade.—No improvements are 
recorded, and prospects are not good. Sales have been 
about ni/ this week ; indeed, with one consent, business 
has been nearly suspended. The producers have a fair 
share of contracts, and they are stiffer in their prices than 
might have been expected, considering the few orders 
they have taken lately. The restriction has not helped 
prices up, though it is now universally adopted, the 
= employed by Messrs. Dorman, Long, and Co. 

aving decided not to act contrary to the desires of the 
general body of their fellow-workmen. As three rolling 
mills are stopped also, viz., the Bishop Auckland, the 
Skime, and the Teeside, manufacturers should be able to 
command better prices, instead of letting all the profit 
fall into the hands of the shipbuilder. Ship plates are 
down to 6/. 2s. 6d. less 25 percent ; ship angles 5/. 12s. 6d., 
and common bars 5/. 17s. 6d. less 24 per cent. 


The Eston Grange Iron Works.—The site of these works 
was to have been sold on Tuesday in the board-room of 
the Royal Exchange here, but as a company could not be 
gathered together, the property could not be disposed of. 











CoKE IN PENNSYLVANIA. ~— Theextent of the coking coal 
region in Pennsylvania is estimated at 69,673 acres, and 
the number of coke ovens at 10,050. In addition, the 
section of 3000 more has been decided on, and some of 
them are now in course of construction. 


Water Works AT Cotompo.—Extensive engineering 
works are in progress for supplying this town with water. 
An artificial lake is to be constructed at Labugama, 26 
miles from Colombo. From this point the water will 
flow to a reservoir on the top of Maligakander, a hill 
occupying a central position in the town. It will be 

200 ft. square and 60 ft. deep, and when the water con- 
tained has a depth of 40 ft. will hold a supply of 8,000,000 
gallons. The distribution will be made thence by means 
of two large pipes, of 27 in. and 20 in. in diameter respec- 
tively, to the northern and southern divisions of the 
town. 

Krine’s Coiiecr, Lonpon.—A testing machine has 
recently been presented to King’s College by the Cloth- 
worker's Guild; it is of the well-known Kirkaldy type, 
made by Messrs. Greenwood and Batley, of Leeds, and 
is capable of exciting tensile strain up to 50,000 lb. T his 
new testing machine was erected some time ago in the 
basement near the metallurgical laboratory, and it has 
been placed under the charge of Professor A. K. Hunting- 
ton. This machine goes towards completing a good col- 
lection of tools and apparatus for the students in metal- 
lurgy and engineering, comprising a variety of cupolas for 
foundry work, workshops containing a large number of 
lathes, shaping, drilling, and other machines driven by 
steam power, a spacious pattern or carpenter’s shop, 
and a torsion testing machine of Professor Thurston’s 
design, made by Messrs. W. H. Bailey and Co., Man- 
chester. Evening classes form an important branch of 
the technical education at King’s College, and it is to be 
hoped that many young engineers and metallurgists will 
avail themselves of additional facilities in their studies 
due to the enlarged plant now available at King’s College. 
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ILLUSTRATED PATENT RECORD. 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
MAY 14, 1883, 


In the Cases of Inventions communicated from Abroad the’ } 
Names, &c., of the Communicators are given in Italics 
after the Applicants’ Names. 





2340 
2341 


2343 
234 


2366 
2367 


2369 
2370 
2371 
2372 
2373 
May10 
2374 
2375 
2376 
2377 
2378 








NAMES, &c., 
OF APPLICANTS, 


ABBREVIATED TITLES, &c, 





| Reddie, Jonson. 1 
| H. C. Paterson, Glas- Consuming smoke, &c., in furnaces. 


gow. 
D. Skeoch, Stewarton, 


yr. 
Davies. 
tig: gs, 
B. Hes, 
Germ 
Hayes po § Beckwith, 
Baxter. 
J. Adams, Liverpool. 
H. Barron, London. 


_—- 


Walker and 


ae 


Meyer and 


and Heinzerling. 
M. Hart, London. 


| Embroidery machizes. 


| Holding, &c., toilet paper. 
. C. Davidson, Bedfast., Poles for lawn tennis nets. 


Spindles and flyers of spinning 
frames. 
| Submarine torpedo boat. 


Manufacture of artificial stone, 


Transmitting and receiving tele- 


hones. 


(Complete specification). 


Coloured semanas pictures, 


{ Peramb 


ating sanitary toilet, &c., 


car, 
Pedal harp with double action. 
Haddan. Moldenhauer, Purifying glycerine. 


8. C. Davidson, Belfast.! Holding tennis rackets and balls, 
Magneto-electric, &c., machines, &c. 


A. Clark, Glasgow, 

Brewer, Weber, 

T. Colby, Pantyderi, | 
Blaenffos, Pem broke. 

Whiteman Frasch. 


W. Sugg, soe, 

i Parkin and C. J, 
Reynolds, London. 
A. Shedlock, 
York, U.8,A 
Lake, Basto, 


Lake. Palmer and 
Loryea. 

Lake. Milligan, 

Lake. Eddy. 


York, U.8. 
E. Marechal, , 


don. 
Abel. 
Edwards, 


H. J. Fitch, London, 


M. Jenkinson, Grant- | 
am. 
A. Marix, Paris. 
N.C. Cookson, New- 
castle-on-Tyne, and 
J. Swinburne, Gates- 
head. 


Mannilicher. 


Richard. 


G. Downie, Salinas, 
Cal., U.S.A, 
E. 8. Shepherd, Lf 
don, & J, L. As 
als, 


wall, Nantlie 
Carnarvon. 


| 


| Microphones. 


Sheds for the protection of ricks, 


Evaporating salt brines, &c. 
C. i” aed Trini-| Manufacture of vegetable oils, 


| Lighting by 
| Fastenings | feniiwer carriages, &c., 


doors. 


New | Electric lamps. 


|| ca 


i and | 
| Dates. 


| 


Electric tramways and vehicles there- 


or. 
| Dynamo-electric machines. 
| Self-levelling ships’ sleeping berths. 


| 


| | Fatty acids and glycerine, 


| 
| 
| 
| 


| 


| Vulcanising, &c., caoutchouc, 


&e. 


(Complete specification). 
R. ane. New | | Cutting double-woven piled fabrics. 


| Packing for pipe, &c., joints. 
R. Chipperfield, Lon- | | Signalling mechanically. 


| Repeating firearms, and cartridge 


magazines therefor. 


| or an alarm and igniting alamp 


le. Se Soe See 
emovable protecting 
books. 


| Reaping machines. 


Electric batteries. 


cover for 


a and prevention of scale in 


ilers. 


(Complete specification), 


| artical stone and cement. 


A. 8. Hamand, Lon- | Fish joints for rails, &¢. 

Application of liquid metals with 
steam or gas as motive power. 

Outside seats of tramway cars, 


Self-acting readers for the jacquard. | 


on. 
0. Trossin, London, 
H. C. Clanahan, Man- 
chester. 
. \.. Sutleffe, Lon- 


a. Rothrock, 
A. Partz, London. 
* P. "Hope, Edin- 


urgh. 

W. 8. Honywood, As- 
ton, and G. T. Cash- 
more, Handsworth, 
Warwick. 

J. Walsh, Cardiff. 

G. J. Hone, London. 

Spence, Braconnier, 

M. Grieve, Leicester. 

J. E, Price, Wrex- 
ham, 

A, Tuck, London. 

W. C. Kipling and 8. 
W. Brown, London. 

Lake. Guggenheim’s 
Sons, 


J. Warner, London. 
M. Clarke, A. Mason, 
= R. Scott, Lon- 


on. 
Lake. Buck, Tubbs, 
F and Selkirk, 


Manton, Pro- 


vidence, R.I., U.S.A. 


8, Woolf, Mexborough. 
Yorks. 


W. Wright and T. 
— Birming- 
J. x5 ” Jack, Hgin, 


J.B. Hannay, A eae 
put Sta 
M. Black, tum. 








Locomotives. 
Secondary batteries. 
Tramways. 


Tricycle and bicycle saddles. 


Graving docks and gridirons, &c. 
Elevating and discharging grain, &c. 


Manufacturing cast-iron. 


Knitted under-shirts. 


Bearings for bicycle pedals, &c, 


Easels, 
ed for weaving, &c., figures 


on 


Anrengunent of strips of embroi- 
dery, &c., to facilitate measure- 


ment, &c, 


Incandescent electric lamps. 
Manufacture, measuring, and cutting | 


of paper. 


Supplying sand to moulds used in 


the manufacture of bricks. 


Ship windlasses, 
cation). 


Insulating supports for wires. 


| Garden frames, 


boat's capstan, 
Corrosion of water pipes. 


Millstones and roller mills, 
Checking the receipt of money. 


May 10 
“B19 | 
2380 | 
2381 | 
2382 
2383 


2384 | 
2385 
2386 


2388 
2389 
2391 
2392 

Mayll 
2393 
2394 
2395 | 
2396 | 
2397 
2398 
2399 


2400 


+ onag | 


2427 | 
2428 


2429 


| | Mayl4! 
2830 | Lake. Ahlert, Ahlert,'| | Velocipedes, 


(Complete specisi- 


2431 | 





| 
oF ee ths, | ABBREVIATED TITLES, &c. 
| 
GH. Hodgson, Brad | Looms, 


8. ‘sion, Leicester. 
~o . Brewster, Lon- 


A. , wa 7 
Lowe and 


Lamb, Nottinghaw. | 


J. Cross ‘and &. I. J 


Wells, Widnes, Lanc. 


Edwards. Stevens. 
J. Cross and G. I. J. 


Wells, Widnes, Lanc.! 


J. Arthur, Harthill, 


Lana. 

H. P. Miller, London. 
A. J. Lehmann, 
West Hartlepool. 

Abel. Body. 


Lake. Bridgman. 
J. L, Hancock, Lon- 


W. E. Ayrton and J. 
Perry, Lordon. 

A. Hoster, London. 

H. a a Lon- 


De Pass. Delille, 


Saint-Mary. 


| Crushing, breaking, &c., machines. | 
Buoyant’ contrivances for saving | 
{| 


| _ life, &e, 
| Cupola and blast furnaces, &c. 


| Game of skill 


Extracting silver, lead, &c., from 


bluestone, &c. 
Blast furnaces, &c. 


Sighting apparatus, 


Knitting machinery, 
| Treatment of ores or metallic mix- 
tures. | 


Shearing and punching metal — 


| trolytic action. 
| Belts, corsets, &c. 


| Obtaining gold, silver, &., by elec: 


Holders for cigars, &c. 


Rotary engines 
| Distilling apparatus 
| 


| Pencil, &c., holders. 


Measuring tape. 


Contact boxes on electric railways. 


Casting railway carriage, &c., haya 
0. Reynolds, Rockland Store-room for stowing ensilage, &c 


E. Lucas, Balsall Heath. Looms for weaving wire. 
Breech-!oading firearms. 


T. Nordenfelt, London. 
J. C. Merry weather, 
Green wii 


| ch. 
W. Dow oma T. Frame,| 


Glasgow. 


Wheels for vehicles. 


| 


Lace blinds, &c. 


W. G. Attree, London.| Holder for lawn tennis bats. 


H. Lane, London. 


don, 


|W. Cochrane, New- 


castle-on-Tyne. 
A. Gern, London. 
Lake. Huré. 


J. B. Blythe, Bor- 
deaux, France. 

i Rumpf. 

E. J. Reed, London. 

| >on Birken- | 


J. Matthews, London. 
J. Illingworth, White- | 
lee, Yorks. 

¢ Steffen, Vienna. 
R. 


Whitehouse, Tipton. 


Howarth, Wolver- 
hampton. 
F. Foster, London. 
Von Nawrocki. 
Poekel, 
J. Morton, London. 
Boult. Contant. 


| Boult. Pradines, 
J. Files. Sheffield. 
| T._ Parkinson, Black- 


burn 

R. Lister, Keighley, | 
orks, 
J. Gorz, "Berlin. 


unnels 


| Construction of steam- boilers. 
f. BR. Crampton, Lon- | T 3 


| Breaking up and disposing of slag. 


| Organs, &c. 
| Milling machines. 


| Treating wood for seasoning, &c. 


Colouring matters. 


| Construction of ships of war. 


| Spacing and marking for rivet, &c., 


holes 


Lamps ‘for mineral, ee oils. 


Disinfecting rags, 


Extracting sugar. 
Stench traps. 


— animals causing injury | 


to light fencing. 


Filling, corking, and syruping bottles. 
| Apparatus for lighting fires. 


| Fountain pens. 


| Taking = examining samples of | 


| Rengemt for testing wines. 


| Teapots, &c. 
| Water-closets. 


Pickers employed in weaving. 


| Manufacture of sugar. 


R. Punshon and R.R. | Utilising an explosive compound. 


Vizar, London. 
Clark. Sterling. 


and Ahlert 
‘y. C. Stevenson, Liver- | 
pool 


| Rock drills, &c 


NOTICES TO PROCEED. 
1.—Time for entering Opposition expires Friday, 





| 
| 
| 


} 


1] 
1 


|| 
| Compound maintaining promo 


pparatus. 








GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


No. 
1883 | 





882 
1190 | 
1276 


1361 
1599 | 





IL —Announced May 15. 

















Name. No. | Name No. Name 
1883 1883 
| Lake 1640 | Von Naw- | 1843 | Oakley. 
(Harvey | rocki 1844 | Oakley. 
Screw Co.) (Richter). | 1845 | Oakley. 
Foster. 1683 | Clark (Leeds | 1846 | Oakley. 
Rowan. Manufac- | 1924 | Sellon and 
Haddan | turing Co.) Sellon. 
| (Piper). 1684 | Lumley. 2055 } Bonneville 
Gaussen. 1687 | Roberts, Faucheuz). 
Andresen. 1832 | Swan. 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 
For Particulars see Corresponding Numbers in Lists of 
Applications for Patents. 


No. 





1883 
| 2290 | 
Combined net-hauling machine and‘; 


2297 














Name. No. | Name. No. Name. 
1883 | 1883 
Abel 2293 | Lake 2322 | Hayes and 
(Clamond). | (Wieder- Beckwith 
Johnson sheim). (Baater). 
(Garin- 2314 | Porter. 2341 | Lake (Eddy). 
Moroy). | 2351 | Downie. 
2372 | Manton. 











i] 
| 


| 
| 
| 
i] 
| 


i 
1} 
I} 
| 


i 











June 1, 1883. 
| | 
No. | Name No. | Name. No. Name. 
1883 | 1883 883 
74 | Betjemann. 200 Hadfield. 1428 | Eli. 
82 | Johnstone. 260 | Justice 1511 | Davis. 
84 Lang & Lang. | (Birch). 1663 Allison 
87 Catz(Libin).| 266 Williamson. (Powell). 
93 | Hodgson. 277 | Clarkson & | 1766 Goodson & 
97 | Weldon. | Ross. Goodson. 
99 | Weldon. 303 Adams. 1802 Justice 
102 | Peters. 327 Johnson (Chambers). 
107 | Brewer. (Galland &] 1821 Baker. 
110 | Allison Chaunier). | 1853 Wadsworth. 
(Messervey) 413 Coates. 1867 | Kerr. 
115 | Belling. 414 , Coates and 1869 Wilson. 
131 Abel (Kaiser Coates. 1877 | Crompton 
= Brocklehurst.] 438 | Thomas and and Kapp. 
147 | Crabtree. Twynan. 1878 | Smith. 
149 | Barwell and 580 Garnier. 2012 Taylor and 
| Johnstone.| 624 Lake (Skene Leyshon. 
152 | Thompson & Kuhmaier) 2241 | Glaser 
(Bosse and} 804 Barnett. (Petzold). 
Freise). 897 Twynan. 2242 laser 
153 | Thompson 926 Turner. (Petzold). 
(Mathieu). ] 935 | Justice 2290 bel 
179 | Alabaster & (Thomas), (Clamond). 
Gatehouse. } 1014 | Smith. 2297 | Johnson 
180 | Gatehouse & | 1084 Zeyen | (Carin- 
Alabaster. (Botter). Moroy). 
184 Lake 1198 Lever. 2322 | Hayes and 
(Menges). | 1369 | Down. | Beckwith 
| | (Baxter). 








11.—Time for entering Opposition expires Tuesday, 


June 5, 1883. 


















































No. | Name. No. Name. No. Name. 
| 
1882 | 1883 1883 
5779 | Fergusson. 201 | Wells. 782 | Dolby. 
1883 209 | Lane. 836 | Imray 
140 | Smith. 213. Showell and (Schweizer). 
142 Walker. | Turner, 1791 | Wynne, 
144 | Groth(Ram- | 225 | Haddan 1806 | Walker. 
| berg). (Cross). 1831 | Cunliffe. 
146 | Gubbins. 251 | Haddan (Du-| 1908 | Walker. 
151 | Thompson | jour et 1931 | Johnson 
| (McCormick Bianchi). (Willcoz). 
162 _ Shaw and 264 | Clark(Barse).]| 1948 | Mellor. 
Milan. 272 | Von Naw- 1954 | Johnson (La 
165 | Dathis. | rocki | Société de 
166 Dathis. | (Swiecian- tupographie 
167 | Haddan | Owski). par procédés 
(Hurst). 285 | Unger. rapides). 
174 Biertumpfel. | 291 | Leprince. 1975 | Paul. 
178 | Edwards 317 | Haddan 2024 | Smith and 
(Viet). | (Boettcher). Brook. 
181 _ Richardson. 337 | Haddan 2218 | Lake (Carr). 
185 | Craddock (Schmaltz | 2220 | Ellery. 
189 | Alexander, | and Loewig) 2255 | Lake 
197 Thompson 338 | Hebler. (Bladen). 
(Lasherandj 341 | Trier. 2298 | Lake (Wied- 
Bradford). | 344 | Tweedale and ersheim). 
198 ay ae and | Hitchon. | 2314 | Porter. 
Appleton. | 650 | Pierce. 2351 | Downie. 
PATENTS SEALED. 
1.—Sealed May 11. 
No. Name. No. Name. No. Name. 
1882 1882 1883 
2338 | Jones. 5623 Hornsby andj] 587 | Potter and 
2339 | Ingham. Edwards. Higgin. 
5395 | Tuck. 5643 Biden and 604 Molesworth- 
5403 | Bolton and Biden Hepworth, 
| Wylde. (Pigeon). 920 Davidson and 
5405 | Stephens. 696 Imray (La Speir. 
5410 | Duncan. Société 1037 Clark 
5433 | Hulme. Anonyme (Archereau) 
5435 | Stevens. des Matizres| 1047 | Gilmore. 
5437 | Pohl and Colorantes | 1059 | Crossley and 
| Pohl. et Produits Emmott. 
5440 | Brydges Chimiques | 1332 , Clark 
(Anderson de St. Denis (Nichols, 
& Hansen). and Roussin| Nichols, & 
5446 | Austin. and Rosen- | _ Herreshof). 
5456 | Pratt. stiehl). 1340 | Lake(Feister) 
5457 | Berry. 5724 Sheward andj 1345 | Lake 
5458 | Scourfield. Jones. (Tibbles). 
5470 | Whitfield & [5755 Greig and 1355 | Allais(Partly 
Whitfield. Leck. Pillard). 
5482 | Young. 5817 | Carter. 1448 | Lake 
5515 | Wolff. 5873 | Hannay. | (Johnston) 
5543 | Pilkington &| 5902 Hannay. 1458 | Adams. 
Forrest. 5932 Oster. 1462 | Redfern 
5593 | Smyth. 5970 | Mowat. (Goodell). 
5607 | Weldon. 6125 Terry and j 1494 ke 
5609 | Abel (Perret) Scott. (Raymond). 
Il.—Sealed May 15. 
] 
No. Name. No. Name. No. Name. 
= | 1882 1882 
5452 | W —— and] 5487 Hattersley &] 5581 | Hughes. 
Edwards. Greenwood] 5585 | Dobbs and 
5463 | Edwards 5508 Groth(Partl, Davis. 
| (Marzari, Mineur). 5634 | Lake 
Manucei, | 5509 ; Groth (Giford). 
| and Noce). | _ (Gratzer). | 5637 | Sanders. 
5465 | Longmore, 5533 | Friedlaender]} 5693 | Hunt 
5469 | Squire. | (Honour | (Hunter). 
5476 | Pawley. | and Fried- 5699 | Von Naw- 
5478 | Heppenstall. laender). | yrocki (Hir- 
schfeldt). 
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ENGINEERING. 


[May 


et 
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No. Name. Name. 








1 

Lake (Thiele 

and Holz- 

hause), 
Allen. 
Johnson 

(Gallois). 
Lloyd Wise 


1882 
$728 | Haddan 

| _ (Unterilp). 
5729 Witte. 
5733 | Kerner. 5899 
5735 | Broadbent &] 5 

| Broadbent. 
5739 | Randall. 
5743 | Clark | 


| Bullivant). 
588 | Patterson. 
630 | Wallace. 
880 | McFerran. 
1046 | Johnson 
(Y Urell (Reckendorfer) 
and y 1468 | Justice 
Nogues). | (Matzeliger, 
Lake (Pike & | Delnow, 
Collings). Nichols, & 
Clarke | Forbush). 
(Gerard & | 1562 | Pitt (Miller 
Bonsor), | and Diehl), 


son and 
|  Pirrie. 
5798 | Wood and 
| Richmond. 
5816 | Burrell. 5163 | Lake 
| | (Johnston). 


FINAL SPECIFICATIONS FILED. 
Nos. 5212, 5288, 5289, 5291, 5292, 5294, 5296, 5298, 
5299, 5300, 5308, 5312, 5319, 5330, 5499, all 
of the year 1882. 
5304, 5309, 5310, 5316, 5318, 5322, 5334, all of 
the year 1882. 
4707, 5058, 5109, 5324, 5327, 5332, 5337, 5339, 
5342, 5381, 5432, 5511, all of the year 1882. 
5344, 5346, 5349, 5353, 5354, 5355, 5357, 5358, 
= 5376, 5483, 5554, 5642, all of the year 
1882, 














May 5, 1863, 


5360, 5362, 5363, 5365, 5366, 5367, 5368, 5369, 
5370, 5373, 5377, 5412, 5417, 5443, all of the 
year 1882. 

2339, 5375, 5380, 5383, 5384, 5385, 5387, 5388, 
5389, 5390, 5395, 5399, 5402, 5413, 5426, 5462, 
all of the year 1882 


PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non- Payment of the Third Year's Stamp Duty of 50l. 








No. 
1880 


No. 


1880 
1786 


No. 


1880 
1813 


Name. Name, Name. 





Gedge 
(Hamilton 
«& Earl), 

Braby. 


Bowden 
(Royer and 
Royer). 

Scott and 1788 ) 
Donaldson.} 1792 | MacFarlane 

Caswell. (Partly 

Abel Tuerk). 

(Vautherin).] 1794 Broad. 

Wilson and | 1797 Bonneville 

Wilson, (Faur). 
Lak 


Lawrence e 
(Walton), (Southan). 

Cheesman. O'Halloran 

Thompson (Jenkins). 
(Leycuras). Keen. 

| Mills Siebert. 

(Harney). McGregor. 

Gray. Engel 

Rider. (Weekmann). 

Wilson. Allender. 

Hay. Sanger and 

Savage. 


II.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 


Hartley and 
Campbell. 
Locke. 
Jones. 
Skinner, 
Bauer 
(Rozan). 
West. 
Gordon. 
Lake (Hill & 
Harrison). 
Waddington. 
Dewhirst & 
Barker. 
Hargreaves, 
Sachs. 
Sachs. 
Tweedale. 
Branson. 
Clark 
(Sonn). 


1814 
1815 
1818 
1819 


1821 
1826 
1829 
1798 
1831 
1799 1835 
1800 
1802 
1804 
1807 


1837 
1838 
1839 
1841 
1842 
1809 1845 
1812 








No. | Name. No. | Name. 

| 
1876 
1809 | Brewer 

| (Marquet). 
1811 | Erskine. 
1820 | Gervais. 
1822 | Lake | Haslam and 

| (Johnston). { Marshall. 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 








Pratt. 

8 Ward. 

2 | Ward. 
Thomas. 


Denton, 
Fenby. 
Dowie. 
Lake 
(Rogers). 








No. 
1880 


1974 
1982 


No. | Name. No. Name. Name. 
0 | 1880 
1874 | McCaw, 2056 
| Stevenson, 
} and Orr. 
1893 | Barker. 
2346 | O'Halloran 
| _ (Pocher), 
| Brewer 
| (Carpentier 
Sykes. 
Sachs. 
1955 | Engert. 
1976 | Whitehouse 
| and White- 





Lake 

(Chase). 
Hunfrey. 
Irvine. 
Howell. 
Binns. 
Turnock. 
Bourry. 
Churchill. 
Brotherhood. 
Gandy, 
Bebro. 
Johnson 

(Anders & 
| Watson), 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 


Waite. 


1921 
1927 
1929 
1973 
1985 
1987 
2287 
2300 
9393 
1917 
1958 


(Pobuda). 
Snape and 

Noel. 
1912 


1909 


2120 | Milward and 


house. Richards. 

















No. 


1876 | 

2152 | Deeley. 

oS Bats is 2039 Williamson. 
NOTICE OF APPLICATION ate PROLONGATION OF LETTERS 
A. Moncrieff, Culfargie, Perth, will apply by petition ror a pro- 

longation of theterm of Letters Patent No. 2539 of 1869, for ‘‘ Means 

and apparatus for absorbing, storing, and utilising the force of 


recoil of ordnance, and in applying and working covers, roofs, or 
shields to gun platforms.” 


NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER 
AND MEMORANDUM OF ALTERATION. 

C. E. Kelway, Portsea, Hants. “ Ascertaining the speed of 
vessels,” &c. No. 2292 of 1877. C. E. Kelway, F. Dyer, and T. G. 
Graham, London, have applied by petition for leave to file a dis- 
claimer and memorandum of alteration of certain parts of the 
specification of the said Letters Patent ; any person intending to 
oppose such application must leave particulars in writing of their 
objections at the office of the Solicitor-General, at Room No. 549 
in the Royal Courts of Justice, London, within twenty-one 
days from the date of the London Gazette in which this notice 
is published. 


No. Name. No. Name. Name. 


1878 
1966 





1876 
Berryman 2066 | Whitwell. 














ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING MAY 12, 1883. 

Abstracts marked with a * relate to appiications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of 8 may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
queen of price and postage, and addressed to Mr. H. READER 
ACK. 


1880. 

926. Machinery for Introduc 
Waters and other Liquids into 
Howard, Luton, Beds, [4d.|—The first three claims are 
disclaimed. They are as follows: 1. Performing the operation of 
securing the bottle in place, and of inserting the air tube therein 
consecutively and by the foot, or by one hand, by combining the 
parts for producing said operations substantially as described, 
2. The lever having shifting fulcrum, substantially as and for the 
purpose described, 3. The combination of parts, substantially as 
described and shown, whereby the air tube and the syrup pump 
are operated by the same moving part of a bottling machine. 
(Disclaimer and memorandum of alteration, April 7, 1883). 


&c., Aerated 
ttles: R. L. 


1882. 

3296. Preparing Sheet Lead Electrodes of Secon- 
dary Batteries: A. M. Clark, London. ((. Planté, 
Paris). [{4d.]—The cells made from sheet lead are immersed in 
nitric acid diluted with from once to twice its volume of water for 
about twenty-four hours. The cells are then emptied, thoroughly 
washed, and filled with water acidulated with one-tenth of sulphuric 
acid, and the current is then passed through them. (July 11, 
1882). 

3481. Printing Machinery: W. C. Kritch, Leeds. 
{Sd. 9 Figs.])—Refers to Specifications 1062 of 1875, and 4549 of 
1876. The platen is caused during its reciprocating motion to 
and from the type bed, to maintain a parallel position in relation 
thereto, in lieu of receiving a tilting motion during its recession 
therefrom. The reciprocating carriage or bridge to which the 
platen is attached is provided with a pair of housings and rollers, 
The rollers have an intermittently rotating motion imparted to 
them by suitably arranged mechanism for feeding the paper to 
be printed upon, froma continuous roll carried by the machine. 
The reciprocating carriage is also provided with guide rollers 
for conducting the paper fairly on to the surface of the platen 
and rollers for conducting it from the platen to the feeding rollers. 
An inclined plane or fixed cam is provided for actuating the 
frisket fingers for holding the paper into the platen during 

















the taking of the impression, and for releasing it previously to the 
commencement of thefeed. Shears actuated by suitably arranged 
mechanism are applied to the machine for cutting off the printed 
paper into sheets and depositing them into a receptacle provided 
therefor. Theillustration is a sectional elevation showing the 
inclined plane t. The feed rollers ware mounted upon a pair of 
housings, and receive motion by means of rack, pinion, pawl 
and ratchet wheel; cd are guide rollers for leading the paper 
fairly into the platen, and the roller e guides it to the feed 
rollers u. The frisket fingers are attached to the lever s acted on 
by the inclined planet. (July 21, 1882). 


4336. Governor for Motive Power Engines: A. 
Beverley, and A. Sykes, Stanley, Yorks. (6d. 4 Fiys.) 
—A number of weights having inclined surfaces are provided in 
a cylindrical vessel secured to a vertical rod, and when this vessel 
is revolved the weights are forced outwards against the resistance 
of a spring, and their inclined surfaces being thus forced against a 
second inclined surface, raise it. (September 12, 1882). 


4385. Manufacture of Nails and Screws, &c.: 
T. J. Sloan, Paris. (6d. 9 Figs.|—The screw threads are 
formed by means of a pair of cylindrical rollers provided with 
helica) grooves and rotating at different circumferential speeds, 
the rollers being arranged with their axes parallel to that of the 
screws. The heads and other parts may also be formed at the 
same time. (September 14, 1882). 


4404. Electric Lamps, &c.: H.H. Lake, London. 
(S. F. Van Choate, New York, U.S.A.) [ls. 2d. 19 Figs.J—This 
specification comprises arc lamps, post, hoods, reflectors, con- 
nexions, circuits, switches, and lightning arresters. Two auto- 
matic feed movements are employed for regulating the distance 
between the carbons, the one acting without magnetic influences 
and the other acts under the restraint of magnetic action. The 
magnets, coils, and circuits are arranged so as to offer a low re- 
sistance to the passage of the current through the lamp. The 
arrangement of the reflectors, supports, and casings are also 
described. This somewhat lengthy specification contains seventy- 
nine claims. (September 15, 1882). 


4418. Motors Worked by Combustible Gas, Vapour, 
&c.: J. Watts and H. E. Smith, Bristol. (6d. 11 /igs.|— 
Relates to means by which a current of air can be created to 
effectually clear the cylinder of burnt gases, which current may 
also be used for purposes of ventilation. (September 16, 18&2). 

4137.* Fastenings or Catches for Blind Cords and 
Wires: S. C. C. Currie, London. (2d.)|- Th» cord is 
secured between the serrated edges of astop and asiuular edge on 
one end of a knee-shaped piece of metal, the other end of which is 
weighted. (September 19, 1832). 

4139.* Printing Fabrics: J. Ingleby, Manchester. 
(R, Anke). [2d.]—Liquid colouring matters are intimately mixed 





with clay and then formed in platesand dried. The patterns are 
either cut out of the various plates or each plate may be cut 
into a number of small squares. (September 19, 1882). 


4446, Electrical Meters: T. J. Handford, London. 
(1. A, Edison, Menlo Park, N.J., U.S.A.). (6d. 3 Figs.J—A 
body capable of rotation is placed between the electrodes of an 
electrolytic cell forming part of the circuit betwéen them, and is 
caused to revolve by the increase of weight occasioned by deposi- 
tion on the side adjacent to the anode and the decrease of weight 
on the other side. Referring to the illustrations, the connexions 
of the anode and cathode with the service circuit are clearly 
indicated. The metal cylinder B revolves on a_ shaft }, pre- 
ferably of glass and working in centres in hard rubber pins 
passing through the standards C, also of hard rubber. The 


Fig. 1. 
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paddle blades D extend to the inner surface of the cylinder and 
assuming the electrodes and cylinder to be of amalgamated zinc 
the cell is filled with a solution of sulphate of zinc, in which the 
blades D revolve. An arm E, attached to the shaft b, strikes the 
arms f and moves a pointer which thus records the number of 
revolutions on a dial plate. A wire resistance R! is placed in the 
shunt 3, 4, which containsthe cell and compensates for changes in 
the resistance of the liquid. (September 19, 1882). 


4448. Hermetically Sealed Vessels for Liquids: 
W. A. Barlow, London. (4. Luger, Vienna). (6d. 16 Figs.)— 
The cover is secured to the upper part of the handle by means of 
crosspiece, a clasp, grasping the handle and hinged to the cross- 
piece, enters with its annular projection into the mouth of the 
vessel, and an elastic ring around this projection secures a 
perfect joint. The lid is secured by a latch or link hinged to the 
cover. (September 19, 1882). 

4449. Combined Range and Register Grates 
W. Y. Stevens, Bristol. (id. 1 Fiy.|—The range is made 
with a sunk grate between the boiler and oven, which grate has a 
solid base ridged on the inner or fire side, and perforated with 
draught holes. The bottom bar is cast hollow and perforated on 
its inner side, and isconnected with the gas main. Thetop of 
the oven is fitted with atmospheric gas burners connected with 
the main, (September 19, 1882). 


4150. Porcelain and other Insulators: W. E. 
Langdon, Derby, and J. C. and G. Fuller, London. 
(4d. 3 Figs.|—The surface of the insulators (especially those 
known as “No. 8,” ‘* No. 11,” and ‘*Z”), is serrated with con- 
centric rings, and the space between the bolt of the insulator and 
the point at which the wire isattached is increased. (September 19, 
1882). 

4452. Guard Rails for Fishing Boats, &c.: J. 
Gunn, Golspie, Sutherland. [éd. 12 /iys.)—Portable 
guard rails, which can de folded down in sections, so asto leave 
the bulwarks clear, are fitted in fishing boats and other vessels. 
(September 19, 1882), 

4453." Swivelling or Revolving Chairs: R. Cruik- 
shank, Jun., Denny, Stirling. (2d.)—A sliding action of the 
seat is combined with the usual swivelling motion which admits 
of the chair being adjusted in relation to the table. (September 19, 
1882). 

4454. Transmitters for Gpentins Telephones: W. 
P. Thompson, London. (G. /'. Milliken, J. W. Brown, and 
H. D. Hyde, Boston, Mass., U.S.A.) (6d. 5 Figs.]|—The intervening 
distance between the surfaces of two separated electrodes which 
constitute the opposite terminals of an otherwise uninterrupted 
circuit is varied by imparting to one or both of the electrodes a 
form of motion whereby the distance between them is varied by 
increments and decrements similar to those of the sonorous air 
waves but of diminished amplitude. (September 19, 1882). 


4455. Feed Cups for Lubricants: R. Baird, Glas- 
gow. [6d, 3 Figs.|—The flow of the oil is stopped by a valve 
which is opened when the engine is started, being connected by a 
nut, collar, lugs, and lever to the starting or other gear. (Sep- 
tember 19, 1882). 


4458. Carbon Conductors for Electric Lamps: 
W. R. Lake, London. (/. Weston, Newark, N.J., U.S.A.) 
(4d.]—Cellulose (that is to say, cotton, cotton waste, linen, or 
paper) is subjected to the action of a mixture of sulphuric and 
nitric acid, and the explosive substance produced is dissolved in 
a mixture of ether and alcohol, producing collodion, or by treating 
it with solvents such as benzol, naphtha or camphor, celluloid is 
produced. These substances are treated with reducing agents 
such as ammonium, sulphide, protochloride of iron, or sulphate of 
iron, and from the substances produced the conducting strips are 
stamped and carbonised in the ordinary manner. (September 19, 
1882). 

4459. Machines for the Treatment of Middlings: 
W. R. Lake, London. (C. Brown, St. Louis, Missouri, U.S.A.) 
{6d, 8 Figs.J}—A cylinder, the surface of which is covered with 
fine wire gauze, is attached to ashaft revolving in suitable bearings 
in a frame, which is provided with a casing and hopper. A 
flexible concave is held against the gauze by means of supports 
and is vertically adjustable. The crushed middlings fall between 
the gauze surface of the cylinder and the concave. (September 
19, 1882). 


4460. Batteries for Generating Electricity: G. G. 
Skrivanow, Paris. (6d. 4 /igs.|—A carbon plate covered 
on both sides with chloride of silver, constitutes the electro- 
negative element and is immersed in a solution of hydrate 
of potassium or sodium, the quantity of hydrate amounting to 
from 30 to 40 per cent. of the weight of water. A plate of zinc 
immersed in the same bath in close proximity to the carbon plate 
constitutes the other element. The carbon may be wrapped in 
asbestos paper or cloth, or placed in a porous cell. When the 
battery is exhausted the carbon is plunged into a chloridising 
bath in order to reconvert the metallic silver into the chloride. 
The bath is composed of nitric acid and hydrochloric acid, or 
chloride of sodium dissolved in water or chloro-chromate of 
potassium and nitric or sulphuric acid may be employed. The 
hydrates may be dissolved in glycerine. (September 19, 1882), 
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4166. Apparatus for Closing, Fastening, and Ad- 
justing ovable Ventilator and Window Frames, 
&c.: E. Edwards, London. (A. Descaves and D. Halut, 
Paris), [6d. 9 Figs.|—Consists of adrum or cylinder having 
helical teeth round its circumference, and caused to revolve in its 
casing by an endless screw having its front axis brought through 
a movable shield covering the front of the casing and having a 
sunk centre in which across handle upon the axis turns. The 
prolonged axis of thecylinder carries two spheres fitted into a cy- 
linder provided at the inside end with two small semicircular bars 
which fit grooves inthe sphere. (September 19, 1882), 


4468. Nut Locks: C, A. Snow, Washington, U.S.A. 
(L. Triplett, Mount Jackson, Virg., U.S.A.) (4d. 3 Figs.|—The nut 
is screwed down against a washer provided with studs strengthened 
by areinforce, and taking into recesses on the plate, and the 
corners of the washer are turned up against the nut. (September 19, 
1882). 
® 4470.* Tricycles and Bicycles: D. Pidgeon, London. 
(2d.J)—By a system of gearing connected with the divided axle 
of the machine, both driving wheels always receive equal impulses 
from the rider’s feet. The hub of the wheels is made in two parts 
united by an axle-box screwed with a right and left-hand thread. 
(September 20, 1882). 

4171.° Powder for Absorbing and Cleaning Grease 
from Tin and Terne Plates, &c. :T.M. Pickford, New- 
port, Mon. (2d.}—Consists of wood sawdust (dried and charred 
or roasted and reduced to a fine state of division), 80 parts and pre- 
pared chalk or other fine absorbent dust, 30 parts, (September 20, 
1882). 

44172. Working Tram Cars Propelled by Ropes: 
C. Hinksman, London, (sd. 20 Fiys.|—Kelates to means for 
gripping and releasing the rope and in case of obstruction upon 
the track, for severing the connexion of a portion of the appa- 
ratus from the car, or the car may be backed to a box and the 
gripper raised on a set of hinges. (September 20, 1882). 

4173. Bicycles and Tricycles, &c.: C. Clarke, 
Westmoreland, Jamaica, (tid. 3 #iys.|—The rider stands 
on a footboard, the saddle beiug dispensed with, so that he can 
utilise the whole weight of his body. (September 20, 1882). 

4474." Washing, Straining, and Drying China 
Clay, &c.: J. F. Lackersteen, London, = (2d.|—The 
washing and straining portion consists of a hollow vessel com- 
posed of a framework on which is spread wire gauze, and tcon- 
nected to an air pump and to a vessel below containing the china 
clay, The sifter is completely immersed in water. The drier 
consists of a hollow cylinder heated in the interior and revolving 
in a trough containing the sifted clay. (September 20, 1882). 


4475." Preventing Noise of Sewing Machines At- 
tached to Stands by Hinges: I. Hain, New York. 
(J. B. Hain, Newark, Ohi). (2d.]—Both sides of the flange to be 
attached to the stand are covered with india-rubber. (September 
20, 1382). 

4176. Wheels for Railway Carriages: G. W. von 
Nawrocki, Berlin. (i. Sydow, Arnaw, Germany.) (6d. 
11 Fiys.J)—The tyre is combined with the wheel rim by means of 
a clamping ring on each side having a projecting rim fitting in a 
comesponding dovetail groove inthe tyre. (September 20, 1882). 


4477. Manufacture of Soap used in Fulling, &c,: 
J. Glover, Silcoatss, Yorks, (2d.|—Rags, shivvy, flocks, 
hair, &c., containing wool or hair, are treated with caustic soda 
and other alkali and washed, the water being run off and treated 
with an acid, the animal inatter being precipitated, after which it 
is again re-dissolved in a caustic alkali. (September 20, 1882). 


4478. Self-Acting Tackle Hooks: J. T. Roe, London. 
(6d. 7 Fiys.|—Two levers are jointed together on a common 
axis, and the long arm of one when pulled causes the short arm 
of the same to press against the short arm of the other. (Sep- 
tember 20, 1582). 

4479." Appliances for Securing Windows: W. 
MeNicol, Leith. (2/.)—A short bolt is fitted loosely in a 
tubular recess in the inside sash, and attached at its back to a 
spiral spring fitting in the recess and secured to a hinged plate. 
(September 20, 18382), 

4180." Tablet Diaries: J. W. Cochrane, Glasgow. 
(2d.}—The diary is formed from sheets of twice the length of the 
finished tablet, which are stitched through transversely at the 
centre of their length, a wire being passed through the folded 
payes and formed intoa loop, which is large enough for the sheets 
to pass through. (September 20, 1882). 


4481. Decoration of Ceramic Ware, &c.: A. 
Wenger, Hanley. (2d.)—The colours are sprinkled upon the 
surface of water, which is then stirred, and the article immersed 
and the water run off, the floating colours being deposited on the 
ware. (September 20, 1882). 

4182. Handles for Table Cutlery: H. and T. W. 
Hall, Sheffield. (2d.)—The handles are made of cast or 
pressed annealed (toughened) glass suitably coloured, (Septem- 
ber 20, 1882). 

4483. Spring Packings for Metallic Piston Rings- 
J. Duffield, Dore, Derby. (2d.)—The packing consistsof one 
or more rings of india-rubber. (September 20, 1832). 

4184." Resistance Coils for Electrical Purposes: 
J. H. Johnson, London. (P. Uzel, Paris). (2d.)—A wire 
having a resistance slightly less than the cequired resistance is 
divided into two parts and the four ends are connected to four 
binding screws, two of which are connected together by a piece 
of copper having (practically) no resistance, and the resistance of 
the whole after the wire is insulated and perfectly cool is measured, 
and the deficiency made up by a coil having a very small re- 
sistance which is combined with the two wires. (September 20, 
1882). 

4485. Shields for Protecting, Sosnetening, or 
Concealing Buttons and Button Holes, &c.: W. P. 
Thompson, London. (D. Sauget, N. A. Aubertin, and V. 
Granyier, Paris). (6d.7 Figs.)—The shield made of paper, cloth, 
or other fabric ornament or not, is affixed to the desired place by 
moistening the inner side, which is coated with adhesive mixture. 
(September 20, 1882). 

4186." Manufacture of Biscuits, Cakes, &c.: T. C 
8S. Cook, Reading. (2d.)—The dough is subjected to the 
direct action of steam preferably under a high pressure. (Sep- 
tember 20, 1882). 


4487. Treatment of Phosphorites for the Manu- 
facture of Manures, &c.: J. Imray, London. (L. 
Daudenart, Brussels). (4d.]- Relates to the treatment of phos- 
phorites, so as to separate from them carbonate ot lime and obtain 
tricalcic phosphate suitable for being converted into a phosphate 
Pg in water or in organic ammoniacal salts. (September 20, 

2), 


4488. Hair-Pins, &c.: F, Kingston, St. Johns, Kent. 
[6d. 4 Figs.|—The two prongs are formed with a helical twist. 
(september 20, 1882), 


4190. Secondary or Accumulator Voltaic Bat- 


teries: A. Khotinsky, London. (4d.)—The battery con- 
sists of alternate layers of a carbonaceous character, or perforated 
sheet or network of leadand spongy lead, platinum or palladium. 
The carbonaceous layer, which may be previously soaked in 
starch water containing a little borax or silicate of soda, is pre- 
pared by pressing together several thicknesses of canvas or other 
vegetable fabrics, preferably perforated, and exposing them toa 
red heat in a closed vessel, in which they are piled up with alter- 
nate layers of porous carbon. A stream of combustible gas may be 
passed through the carbonising box. The spongy lead is pre- 
pared by coating one side of a plate of zinc with insulating 
material, and immersiyg it, at an angle of about 30 deg. with its 
‘insulated side downwards, in a pure solution of acetate or nitrate 
of lead, and a layer of spongy lead is deposited which is then re- 
moved and compresed between surfaces having projecting ribs. 
A number of layersof either the carbon or the perforated or net- 
work of lead is placed alternately with cakes of the spongy lead, 
and the whole subjected to pressure and surrounded with bands 
oflead. (September 20, 1882). 


4492. Aqgensie for Producing and Raguietins 
Electric Currents, &c.; A. R. Sennett, Worthing, 
Sussex. [ls. 6d. 55 Figs.)—The final specification contains 
twenty-one pages of closely-printed matter, thirty-eight claims, 
and five sheets of drawings. The armatures are in the form of | 
hollow chambers, the sides of which are not continuous, and the 
surface is indented or corrugated. The conductor is preferably 
formed of sheets of metal punched out to the form of the rmg and 
slipped thereon, or if a wire is used it is drawn into the indenta- | 
tions by bands of diamagnetic substances. The field inagnets | 
have hollow cores, the sides of which are discontinuous, and are | 
surrounded by an iron sheathing. The conductor is arranged s0 | 
that each side is utilised in inducing the required polarity in the 
field magnets, and a certain portion of the coils on the armature 
is employed for producing an initial and independent field of 
force. The commutator is also described and claimed. The 
electrical energy is governed by the differential velocity of a body 
moving under the control of the electric energy, and another 
moving with a constant velocity. Electric accumulators are used 
in conjunction with a governor for regulating the electric energy, 
or the conductor upon the field magnets is applied in sections, 
and suitable governors couple up the sections as required. 
Several other arrangements of regulating electric energy are 
described. Apparatus for measuring and recording the consump- 
tion of electricity, the method of forming and connecting incan- 
descent lamps, the construation of switches, arrangements of arc 
lamps, and methods of distributing the rays of the arclamps, are 
also described. (September 20, 1882). 

4193. Registering Padlocks: W. R. Lake, London. 
(R. G. Usher and C. C. Dickerman, Boston, Mass., U.S.A.) 
8d. 26 Figs.]—Relates to the form, construction, and arrange- 
ment of the locking and securing devices and of the registering 
devices in the shell. (September 20, 1882). 

44194. Manufacture of Gra Sugar or Glucose, | 
&c.: W. R. Lake, London. (W. 7. Jebb, Bufalo, N.Y., | 
U.S.A.) [6d. 7 Figs.|—Relates to the methods of and apparatus | 
for converting starch into glucose or grape sugar, preparing the | 
grape sugar or glucose for the market, and the wet offal produced | 
tor use as a food for animals. (September 20, 1882). 


4195. Manufacture of Bricks: W. R. Lake, London. 
(H. R. Dickenson,*Hamilton, 1li., U.S.A.) (6d. 3 Figs.)—Relates 
to machines for compressing nearly dry pulverised clay into | 
bricks ready for ‘‘ hacking up” or making into piles for drying. | 
(September 20, 1882). | 

4498. Sugar Mills: E. Death and J. Ellwood, | 
Leicester. j6d. 6 Figs.}—The crushing rollers and their | 
actuating gear are so arranged as to be all carried by or mounted 
on the same bracket, the whole constituting a self-contained | 
crushing mill adapted for ready attachment, when required for | 
use, to the stump of a tree, upright post, or other support. (Sep- | 
tember 21, 1882). 

4199. Stitching Machines: B. Hague, Notting- 
ham. [6d. 10 Figs.)—The fabric is stitched, the superfluous | 
fabric cut off by a pair of cutting blades, and uncurled by two | 
plates, above the pins carried by a ring plate. (September 21, | 
1882), 

4500. Machinery for Doubling, Winding, and) 
Twisting Fibrous Yarns or Threads: J. and J.) 
Horrocks, Manchester. (6d. 








7 Figs.j\—Relates firstly to | 
machinery for doubling and winding threads on to spool without 
heads and consists in a modification of the machine described in 
Specification 3132 of 1881. Secondly to machinery for doubling, | 
winding, and twisting where the winding and twisting of the | 
thread is stopped when a thread breaks or is absent, and con- | 
sists of a modification of the arrangements described in Speci- | 
fications 3132 of 1881, and 4278 of 1879. (September 21, 1882). | 


4502. Aggteeen to be Used for the Riggings of 
Boats or Ships’ Masts: G. Hughes, Wolverhampton. 
(4d. 2 Figs.)—The lower end of the standing rigging is fitted 
with a screw having a box with a right and left-hand screw into 
which two eye bolts are fitted, the one containing a sheave into 
which a stud is inserted, and having through the stud an aper- 
ture to carry the rope or chain of the stanchions, and the other 
made oval to reeve the eye of a shackle used to connect the 
rigging screw with a chain plate, to which it is applied. (Septem- 
ber 21, 1882). 


4503. Apparatus for Governing Electric Currents: 
J.S. Beeman, W. Taylor, and F. King, London. [6d. 
3 Figs.|—Two or more conducting plates, all or some of which are 
movable, are placed in a trough and moved and retained in the 
desired position in the trough, in which the electrolyte is main- 
tained at a constant level, so that by bringing the plates or sets of 
plates nearer together or immersing them more in the liquid, the 
current is increased, and vice versé. The plates are moved and 
retained either by rods attached to the plates and working in a 
stuffing-box or by a rack and pinion, by springs or by counter- 
balanced weights and pulleys, or by other equivalents, the 
appliances being actuated automatically by a solenoid and spring, 
or by an electro-magnet releasing its armature and causing an 
electro-motor to work the appliances. In one arrangement, when 
the current is below the normal an electro-magnet no longer 
attracts its armature, which falls back and completes a circuit 
througha mercury cuptoasmall motor, through which the current 
passes ‘‘in series,” which lowers the plates or lowers and causes 
them to approach by means of an inclined screw. If, now, the 
current increases beyend the normal, two electro-magnets attract 
their armatures, the first one (i.e, the one before mentioned) 
breaking circuit and the second completing the circuit through 
the motor as ‘‘a shunt” by means of two contact points, and 
thus causing it to rotate in the opposite direction and draw out 
the plates. (September 21, 1882). 


4504. Apparatus for Monmnrtag Electric Force 
and Currents: J. 8S. Beeman, W. Taylor, and F. 


King, London. [6d. 6 Figs.|—An electro-magnet provided 
with acounterbalancing, [spring or an electro-motor, operates a 











pencil pressed in contact with a strip of paper actuated by clock 
The clock mechanism is 


mechanism or by an electro-motor, 





arranged sothat when the clock is turned on it closes a circuit 
so as tosenda current along a main wire. The clock may be set 
going by completing the main current which attracts a detent 
which gives an impulse to the balance wheel, and is kept clear of 
the toothed wheel by the attraction of the electro-magnet. A 
governor actuated by the motion of the clock may by means of a 
mercury cup complete the main circuit. (September 21, 1882). 


4505. Wheels and Axles for Railway and Tram- 
cars: W. Morgan Brown, London. ((. W. Miltimore, 
Chieago, U.S.A.) (6d. 2 Fiys.|—Relates to improvements on 
Specitication 5285 of 1879. The wheels are provided with boxes 
bearing directly on the stationary axles and with comparatively 
short sleeves into which supplemental sleeves are forced by 
hydraulic or other pressure. A tube keeps the wheels apart, and 
allows each to turn independently. The'tube is provided with 
collars against which the sleeve bears. The inner end of the sup- 
plemental sleeve forms a shoulder against which an annular 
nut, when screwed on to the end of the tube abuts, and is locked 
bya pin. (September 21, 1882). 

4506.* Combination Nut Crackers: W. Brown and 
D. Robertson, Glasgow. (2d.)—Beyond the joint of the nut 
crackers, the levers are formed with projecting pieces which close 
iike shor} scissors and serve for unfastening wires from cham- 
pagne, &c., bottles. A short lateral web is formed on one of the 


| projecting pieces forming, with the other gripping piece, grape 


scissors. (September 21, 1882). 

4507. Leather Paring Machines: E. G. Brewer, 
London. (H. Mayer, Paris) (6d. 6 Fiys.|—The appyratus 
comprises a paring cylinder having a roughened surface, a bear- 
ing bar for holding the leather to be pared against the paring 
cylinder, a sliding carrier for feeding the ieather, a binding device 
for holding the latter on the carrier, a lever for moving the carrier, 
and means for adjusting the movement of the various parts. 
(September 21, 1882). 

4509. Drain Pipes: F. H. Noott, London. [4d. 2 
Figs.)—Each end of a drain pipe is formed with a half flange or 
faucet, so that each alternate pipe can be directly lifted out and 
replaced. (September 21, 1882). 


4511. Apparatus for Storing, Measuring, and 
Re ting Electricity : J. D. F. Andrews, Glasgow. 
(6d. 3 Figs.}—The elements are enclosed in a gastight casing, 
and in som2 cases no free space is allowed for the escape of the 
gases. The pressure within the accumulator is indicated by a 
gauge, and serves as a measure of the electrical charge. Referring 
to the illustration,two accumulators A and B are successively 
charged and discharged into a third accumulator C. Two electro- 
magnets E and F are connected one with each of the accumu- 
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lators A and B, and are attracted in opposition to one another, 
when the accumulator which is being charged overcomes the 
resistance of the discharging one and changes the contacts, the 


| number of which changes is registered by a counter, and indicates 


the quantity passed into the third accumulator; four contact 
levers (one of which has a tumbling weight) are hinged to the frame 
D, and are actuated by the electro-magnets E, F. An electro- 
magnet O excited from the accumulator C when its potential 
attainsa certain point moves a catch lever M, and prevents the 
contacts of the two former accumulators from completing cir- 
cuits, and cuts them out of circuit until] its potential falls below 
a determined amount. (September 21, 1882). 


4512. Portable Voltaic Batteries: J. Mackenzie, 
London. [4d. 2 Figs.)—Relates to the construction and 
arrangement of a chloride of silver battery. A short cylindrical 
tube of copper is fitted with a cap of the same metal screwed en 


| one end, and a cover of insulating material screwed on the other 


end. The interior of the metal cap and cover is electro-plated with 
silver, and on this is fused a layer of chloride of silver. A zinc 
pin is screwed through the insulating cover, and to the head of it 
(which is inside) is secured by a zinc rivet, a tube of zinc or amal- 
gamated zinc, which extends nearly to the bottom of the cell, 
which is charged with a suitable exciting liquid such as sodium 
chloride or sulphate, or zinc chloride. The conducting wires are 
attached to the zinc screw and to the exterior of the tube, (Sep- 
tember 21, 1882). 


4513. Potato Planting Machines: H. Gardner, 
London. (2. Wuensche, Herrnhut, Saxony). (6d. 2 Figs.}—The 
flat broad rim of the planting wheel passes through the lower part 
of the hopper and is provided with bell-shaped cavities at equal 
and short distances apart. A roller prevents too large potatoes 
getting into the cavities. The cavities are provided at the bottom 
with round concave plates rivetted to studs passing through 
bosses in the body of the wheel crown and provided with heads. 
Spiral springs are placed between the heads and the bosses and 
keep the plates fixed to the studs, which are pressed down by a 
roller and push the potatoes out. (September 21, 1882). 


4514. Temporary Partitions or Screens for Class- 
Rooms, &c.: J. W. Cook, London. [éd. 6 Figs.)—The 
room is divided in partitions by means of sliding or folding flaps 
attached to chairs, desks, or other articles of furniture. (Sep- 
tember 21, 1882). 

4515. Looms: W. Smith, Heywood, Lanc. [éd. 
4 Figs.|—Three lay barrels, which have their bearings in adjust- 
able levers, replace the usual single lay barrel, and can be brought 
by means of a hand lever opposite the jacquard springs. The 
box motion is stopped by means of twocarrier wheels on a stud, 
which wheels either turn together or can be disengaged and 
transmit motion from a pinion on the crankshaft to the box 
motion ; any one of the shuttles may thus be used. The stud on'the 
tappet chain lever which lifts the picking shaft so that the bowl 
may be moved laterally in order to bear on the cam, which is 
connected to the chain wheel, is lengthened. This gives a plain 
picking motion. (September 21, 1882). 

4516. Construction of Firearms: W. W. Greener, 
B ham. (6d. 14 Figs.)—Relates (1) to the construction 
and arrangement of the lock mechanism of hammerless guns to 
allow of the gun being more readily stripped and put together; 
(2) to the construction of a swing pivot in the barrel lump for the 
purpose of cocking the lock mechanism, and so arranged as to be 
self-acting ; (3) to the construction of automatic transversely 
pivotted swing cams for the purpose of automatically bolting the 
lock mechanism of hammerless guns ; and (4) to the construction 
of twisted gun barrels without a weld. (September 21, 1882). 
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4517.* Hay Bogie: R. Swann and J. Batie, Bed- 
lington, Northumberland. (2d.)—The axle is mounted 
upen a carriage, and can be brought either below the centre ef the 
bed or below its front end, so as to facilitate the tipping. (Sep- 
temb@r 21, 1882). 

4519. Ventilating Rooms of Ships: J. and J. K. 
Leather, Liverpool. (6d. 6 Figs.|—The air ts forced by 
means of a fan or other suitable appliance through passages and 
is discharged in an upward direction, as described in Specification 
3486 of 1882, by means of adjustable or regulating deflectors. 
(September 22, 1882). 

4520. Button-Hole Attachment for Sewing Ma- 
chines: I. Nasch, London. [6d. 23 Figs.)—Relates prin- 
cipally to the means for communicating a horizontal reciprocating 
motion to the needle and means for increasing the extent of the 
horizontal movement when a button-hole is to be barred. (Sep- 
tember 22, 1882). 

4521.* Sizing Machines: W. Whalley, Amsterdam. 
[2d.]—An additional trough, provided with an agitator and a float 


connected with the valve of a supply pipe. is placed near the size | 


trough and is supplied with steam to boil the size. This trough is 
formed with acurved bottom. Near the delivery end of the ma- 
chine is placed a cylinder heated by steam and around which is 
passed the yarn. (September 22, 1882). 

4522.* Spring Mattresses) J. Lokie, Glasgow. [6d. 
4 Figs.)—The mattress is constructed with wire springs of the 
well-known volute or spiral form, which are connected together 
by short wire links and combined with a supporting and binding 
framing, which consists in one modification of two light elastic 
frames with round bent corners of open rectangular form, which 


are parallel to each other and held apart to the extent of the | 


depth of the springs by transverse spring stays or tie bars. 
tember 22, 1882). 

4523. Malted Farinaceous Food: J. Schweitzer, 
London, [6d. 2 Figs.)—The flour is mixed with a small per- 
centage of acid such as hydrochloric, citric, er tartaric acid, and 
is subjected whilst baking to the action ef high-pressure steam. 
The acid after the flour is baked is neutralised by the addition of 
soda, y otash, or other suitable alkali, and mixed with the malt 
flour. September 22, 1882). 

4524.* Gas and Oil Stoves: J.S. Willway, Bristol. 
[2d.]—The cover is formed of two shells, the inner one being per- 
forated at the crown or bellied part, and the outer one, at or near 
the lower part, atthe back and front. The outer shell may be 
covered with a non-conductor of heat. The lower part of the 
stoves, of metal or wood lined with tin, serves as a warming 
receptacle, and has a close-fitting hinged flap. (September 22, 

RQ” 
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4525. Manufacture of Secondary Batteries or 
Accumulators: F.M. Lyte, London, [4d.)—The electrodes 
are constructed in two distinct parts, consisting of a porous carbon 
plate, a network of carbon or a built up tissue, or network of 
carbon, which is surrounded with a firmer and more selid frame, 
preferably of carbon or lead. The plates are prepared as follows : 
A network of string or fibre treated preferably with sulphuric 
acid is dipped in a streng solution of sugar or other suitable 
hydro-carbon, and carbonised in a closed box, and, if necessary, 
again dipped and carbonised. The frame is composed of a mixture 
of one part pounded coke and two parts of peunded coal, with a 
suitable agglomerant, which is moulded, compressed, dried, and car- 
benised. The plates may be placed ina vacuum apparatus to facili- 
tate the absorption of the agglomerant. In making the electrodes 
of lead the central portion is formed by a tissue or network of 
lead, which is set in a framework of lead. The frames are dipped 
on three sides with melted sealing-wax, or lac, or paraffine, or other 
suitable non-conducting varnish, the top side being left un- 
varnished. (September 22, 1882.) 


4526.* Apparatus for Preventing Shocks to Ships: 
B. C. Le Moussu, London. (2d.]—Consists according to one 
arrangement of a cylinder provided with a pisten and rod, around 
which rod is a spiral spring abutting at one end against the piston 
and at the other against a collar on the said rod. (September 22, 
1882). 

4527. Electro-Magnetic Engraving Machines: B. 
J. Carter, London. (G. McK. Guerrant, New York, U.S.A.) 
{6d. 4 Figs.]—The article to be engraved is attached te a carriage 
capable of a slight to-and-fro motion in a carriage below it, and a 
me having ene edge curved to the required shape is attached 

y screws to this first-named carriage. The edge of the plate 
bears against a pointer and springs retain the plate against the 
pointer. A pantograph or means for adjusting the size of the 
engraving relatively te that of the type to be copied and several 
other details, are also described. (September 22, 1882). 


4528. Frosted Glass: W. H. Beck, London. (4. 
Bay, Paris). (4d.)—A thick layer of liquid or pasty flux mixed 
with a few grains of flux is placed on a sheet of glass which is 
passed over a fierce fire, and is drawn out when red hot and 
suddenly cooled by a current of air, jet of cold water, or other 
means. (September 22, 1882). 


4529. Manufacture of Paper pulp from Marine 
Plants, &c.: W, R. Lake, London. (H.V. J. L. Gorges, 
Paris). (2d.)—Consists essentially in successively rolling or com- 
pressing, separating, steeping in lye, compressing, washing, bleach- 
ing, and drying the fibres. (September 22, 1882). 


4530. Coupling Apparatus for Railway Carriages: 
A. W. L. Reddie, London, (Compagnie des Appareils 
Automatiques pour <Accrocher et Décrocher les Wagons des 
Chemins de Fer). (6d. 4 Figs.}—To the end frame of each car- 
riage is fixed a box or casing currying the necessary coupling 
gear having a spreading mouth and divided into three compart- 
ments. The ordinary coupling hook is passed through the 
central one and one end of a drawbar is secured to one of the side 
compartments, and the other is fitted with an automatic coupling 
bolt. (September 22, 1882). 

4531.* Perambulators, &c.: W. J. Ingram, London. 
[2d.]—The body is so connected to the wheels that the whole may 
be readily put together or taken to pieces without the use of tools of 
any kind. (September 22, 1882). 


4532, Regulating Currents from Voltaic Cells and 
to and from Secondary Batteries, &c.: W. E. Ayrton 
and J. oy « Lendon. (8d. 16 “igs.|}—In commutators for 
charging or discharging variable numbers of accumulators or 
voltaic cells, the contact maker is made in two pieces connected 
together through a single resistance coil, or placed at the two ends 
of a double cable. The illustration shows clearly the method of con- 
necting the cells and the arrangement of the contact-pieces. The 
pieces m 7 are attached to the same movable arm, but pressed in- 
dependently on to thestuds. pand gare similar contact-pieces 
on the return wire. If the studs of the commutator project above 
the weod, a stopis attached to each piece of the contact-maker 
to prevent its sinking much below the level of the upper surface 
of thestud, when itis between twostuds of the commutator. If 


two or more sets of accumulators in series have to be charged or 
discharged in parallel circuit, the corresponding cells in each of 
the rows are connected with separate studs of the commutator, 





| anda single contact-piece is employed, which is large enough to 
touch at the same time as many studs as there are rows of 
cells used in parallel circuit ; thus, if the contact-piece be moved 
on an additional cell is added to er subtracted from each of the 
rows, and at no time is the circuit broken or the cell short- 
circuited. In order to makeit impossible to leave the handle in 
the wrong pesition a small roller attached toa movable handle is 
pressed down on a rail, on which are a series of hollows, into which 
a spring tends to force the roller. The object ofthe second part 
of this inventien is to give a nearly constant amount of pewer to 
the lamps or metors however much the mechanical seurce of 
power may vary. In the case in which the energy is being 
stored in the accumulators slowly in comparison to the rate 
at which the energy is being supplied to the motors or lamps, 
the brushes of the dynamo are fixed to a frame constrained 
by springs to place itself near the mean position, in which 
position the brushes are arranged not to make contact with 
the external circuit. When the speed of the dynamo increases, 
a weight attached to its shaft by a spring is forced outward 
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and comes into contact with the inner surface of a cylin- 
drical piece and its friction causes the two arms fastened to the 
brush frame to move around in the direction of the rotation, so 
that the brushes makecontact with the terminals of the external 
circuit, and have a certain lead which will be greater as the speed 
of rotation is greater, or an ordinary ‘‘governor” may be em- 
ployed to increase the lead of the brushes. If the accumulators 
are joined up as in the illustration, and the leads from the 
dynamo connected to the contact-pieces, the contact-pieces are 
attached to the ends of two arms which enable them to receive 
the required sliding motion, and the arms are actuated by any 
suitable form of speed governor, so that they are brought 
closer together as the speed decreases. The two arms are carried 
respectively by an inner brass sleeve and an outer brass sleeve 
which are separated by the governor as the speed increases, and by 
means ofa spiral slot on oneside and astud on the other, the lead 
is increased. The outer sleeve hasa slow rotation given to it by 
means of a worm on a countershaft, the direction of rotation of 
which is changed by astop on the wormwheel acting ona tumbling 
lever, which throws one bevel wheel owt of gear with the shaft 
driving the worm shaft and throws another one in which reverses its 
motion. Ifthe rate at which energy is being stored in the accu- 
mulators iscomparable with the rate at which energy is supplied 
to the lamps er motors, then when the dynamo is running the 
accumulators are arranged partly in series and partly in parallel 
circuit, and when the dynamo stops, more of the accumulators 
are put in series and less in parallel circuit, As an example, 
suppose two accumulators, which when the dynamo is running 
have their positive poles connected to one lead and the negative 
to the other or return lead, then when the dynamo stops the 
positive pole of oneand thenegative pole of the other accumu- 
lator are each disconnected from the leads and connected together. 
(September 23, 1882). 

4533. Construction and Housing of Ships’ Anchors: 
J. Scott, Helensburgh, Dumbarton. [sd. 30 Figs.)— 
Relates to the construction and housing of anchors of the self- 
canting and stockless class, and consists as regards the housing 
| in dispensing with a chamber or case formed in the bow of the 
| ship. The anchers can be lifted up entirely over the bow or 
under the main upper rails and laid directly upon the fore upper 
main deck or forecastle deck. (September 23, 1882). 


4534." Railway Couplings, &c.: R. Lansdale, 
Liverpool. (2d.)—A piece of steel or iron of suitable shape is 
fixed to the centre of the ends of the framework, and has a loop 
| placed flat ina horizontal position. A harpoon-shaped link rests 
on the loop of one carriage, and when the two carriages are 
brought together takes into the loop of the other carriage. (Sep- 
tember 28, 1882). 

4535. Dynamo-Electric Machines: F, C. Glaser, 
Berlin, (C. Zipernowsky and M. Deri, Budapest, Austria). 
(10d. 20 Figs.}—This is an alternating current machine which 
excites its ewn field magnets, The field magnets are prismatic 
iron cores arranged radially on the driving shaft, and wound 
with insulated wire so that the space available between the cores 
is effectually utilised. Fig. 1 is a longitudinal section and Fig. 2 
half end elevation and half transverse section. The cores of the 
field magnets are strengthened by polar plates and are secured to 
the prismatic bess n by screws as shown, and are further stayed 
by metallic end plates S which have numerous openings. The 
coils of the field magnets are arranged in series or parallel arc so 
that N. and 8S. poles alternate. The number of the induction 
coils is preferably equal to, or, if two sepawate{main circuits are 
formed, double, the number of field!magnets. The induction 


cylinder is formed of zig-zag shaped thin ribbed cast iren carefully 
annealed. The larger interstices between the ribs are filled out 
with wooden blocks, and perforated sheet metal plates are secured 








to the broad sides and fixed to weeden blocks wedged in between 
the bobbins. The cores are wound with insulated copper wire or 
stamped copper plates, A number of wooden rings are slid on 
the induction cylinder corresponding to the wood blocks of the 
bobbin cores and the cylinder is provided with wood rings on 
each side. The spaces between the wood rings are filled in with 
iron wire or ringsd. The cylinder is fixed to the frames by means 
of bars screwed to the woed blocks through the rings. The 
alternating currents produced, branch from the terminals to the 
working circuit and to the contact brushes. The commutator 
consists of the same number of segments ss’ as there are field 
magnets, which are alternately connected tothe rings RR (Fig. 1), 
and separated by smallersegments connected alternately to annular 
insulated rings or to a middle annular piece. Inanother arrange- 
ment of commutator the alternating current branches off to the 
brushes and passes partly through the commutator and partly 
through a res stance. The commutatoris divided in its width into 
three parts, the middle one containing the sectors and the other 








forming uninterrupted contact rings on one of which one of the 
brushes slides, the other brush making contact with the sectors, 
thus short-circuiting the communication between tbe brushes at 
one time and at another forming the communication through the 
coils of the field magnets. The two above-described arrange- 
ments can be combined in one machine, the first arrangement 
consisting of a coil of fine wire arranged asa shunt across the 
translating devices, and the second of a coil of thick wire form- 
ing a part of the main conductor and opposed to the fine wire 
current, each magnet being wound with thick and fine wire, or 
the current passing through the thick wire may be a constant 
one from an independent source. (September 23, 1882). 


4536. Step Watches: H. J. Haddan, London, (0. F. 
Domon, Belfort, France.) (6d. 9 F'igs.)—Consists of a detent 
made with inclined surfaces and stops, combined with a movable 
impinging lever and forked springs fitted with regulating screws 
worked by a single train actuating a separate pinion in the centre 
controlled by a light brake or drag spring. Two cones work the 
stop handle, and allow of stopping and putting in movement. 
(September 23, 1882). 

4538. Purification of Gas, &c.: H. Symons, Totnes, 
Devon. (4d.]—Consists essentially in the use of superphosphates 
in combination with vegetable charcoal, preferably peat charcoal 
or pulverised peat, with or without sulphate or other compound 
of magnesia. (September 23, 1882). 

40.*° Harvesting Machines: J. Paul, Harvard, 
Dorset. (2d.}]—The grass is removed by a set of sliding teeth, 
and carried up an inclined plane and turned over into an end re- 
ceptacle where it is tossed about and converted into hay and 
raked, and formed in rows preparatory to stacking. The appa- 
ratus may also be used for corn or othercereals, (September 23, 
1882). 

4541. Breechloading Firearms: H. and E. Ham- 
mond, Winchester. (id. 7 Iiys,|—The safety catch is made 
preferably of one piece of metal, and extends back to the end of 
the trigger plate, where it issecured by the hand or trigger-plate 
screw of the stock. In some cases the catch is made in two pieces. 
Two slides pivotted to the top of the breech action indicate whether 
it is cocked or loaded, or uncocked and unloaded. (September 23, 
1882). 

4542. Pumps: J. S. Sawrey, A. Attwood, and H. 
Woodburne, Ulverstone,'Lanc. (6d. 7 Figs.}—Tubular 
rams work through stufling-boxes in achamber which is in con- 
nexion with the suction valve and pipe, and the plunger at the 
lower end isof greater diameter than at the upper, whereby a 
vacuum is formed when the plunger descends. A pipe provided 
with a tap operated by the pump gear connects the valve boxes. 
The water to be raised passes up the inside of the hollow plunger. 
Modifications of this arrangement are described. (September 23, 
1882). 

4544, Compound Atmospheric Funnels: E.\Wery, 
London. (G. E. Wery, Paris) (6d. 4 Figs.}—The funnels are 
constructed with internal spiral blades of increasing or decreasing 
area upwards, which are surrounded by one or more jackets, and 
provided with means for regulating the draught by controlling 
the admission of air into the funne]. (September 23, 1882). 


4545. Apparatus for Manufacturing, &c., Gas, &c.: 
J. Coley-Bromfield, Howe, Sussex, and G. Symes, 
London. (6d. 7 Fijs.}—One or more partitions are fitted to 
the retort of ordinary construction. An apparatus is provided 
which acts asa purifier and a governor, and serves for impregnating 
the gas with hydro-carbon. A reservoir of peculiar construction 
is provided for the reception of the hydro-carbon. An apparatus 
is described for mixing sewer gas or air passing through the sewers 
with hydrocarbon, which is then utilised for lighting purposes, 
(September 23, 1882). 


4546, Extracting Moisture from Air for Drying : 
W. R. Lake, London. (it. 8. Jennings, Baltimore, U.S.A.) 
(6d. 2 Fige.)—The moisture is converted into its gaseous con- 


stituents, and subsequently reduced in temperature to a blood 
heat, or lower degree of heat, and utilised for drying purposes. 
(September 23, 1832). 

4549. Metal Hurdles, Fencing and Gates: S. 
Bayliss and W. Bailey, Wolverhampton. (td. 7 Figs.) 
—A nitch is formed on each side of the bar, and a hole is punched 
through the upright corresponding to the section of the niched 
part of the bar, and a tongue having the full section of the bar is 
punched out of the upright, but so that it remains attached at its 
further end. The bar is passed through the hole formed by the 
tongue and moved into the first hole, and the tongue driven back. In 
another arrangement a hole is punched to the full section of the 
bar which is secured by awedge. (September 25, 1882). 

4550. Indicating the Presence or Absence of Water 
in Cisterns, &c.: J. Shaw and F. Milan, Lockwood, 
Yorks. (6d. 2 Figs.|—An apparatus indicates, by the pressure 
of the water on a hollow spring or diaphragm attached to a 
toothed section, the height of the water. (September 25, 1882). 


4551. Railway Wagon and Carriage Couplings: 
T. Archer, Jun., Dunston, Durham. (2d.}—Consists in the 
use of many separate strands ef small wire combined into sbort ropes 
with interlaced thimble eye-pieces secured therein at the ends, 
and adapted to the hooks. (September 26, 1882). 


4552. Painta and Compositions for Coating Ships’ 
Bottoms, &c.: A. B. Rodyk, London. (NV. B. Dennys, 
Singapore). [2d.]—One gallon of turpentine is mixed with 91b. of 
powdered resin, to which is added one-third its bulk of spirits of 
wine. This mixture is added to the fine greyish powder mentioned 
in Specification 3751 of 1881, and the whole boiled. (September 
25, 1882). 

4553. Injectors: H. J. Haddan, London. (VW. L£. 
Macdonald, Sandy Lake, U.S.A., and J. Morrison, Toronto, 
Canada). (6d. 6 Figs.]—The injector is provided with lifting and 
forcing tubes working independently of each ether, and a reser- 
voir is arranged to receive the surplus water as it passes from the 
lifting to the forcing tubes. (September 25, 1882). 


4554.* Loadingand Uninading, Carts, Wagons, &c.: 
F. Wheeler, East Cowes, Isle of Wight. (2d.)—An anto- 
matic apparatus is fixed to carts so that when drawn over cut 
grass, &c., it loads itself, clearing the ground as it travels. 
(Septsmber 25, 1882). 


4555. Dynamo-Electric Engines: A. Lalance and 
M. Bauer, London, ([4d.)—The axes of the field magnets are 
bolted to two frames, and are parallel to the axis of the machine, 
and the induced magnets are secured between discs keyed on to 
the shaft, and have their axes also parallel to the shaft. The wire 
is wound on bars of soft iron having conical ends, so that one side 
is positively and the other negatively magnetised, and a soft iron 
casing is fixed over the bobbins of such form that magnetic con- 
tact between the inducing and induced magnets shall be broken 
immediately the axis of both magnets are in line with the 
axis of the shaft. A commutator may be arranged on one side of 
the machine and a collector on the other. The commutator is 
composed of a number of insulated rings corresponding to the 
pumber of rotating bobbins, which are each in connexion with 





one of the rings, which has as many equidistant insulating notches 
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as there py inducing bobbins, the current being collected from 4586. Locomotive Brakes: W. M. Lendrum, 


the rings by a longitudinal comb. The rings are placed so that 
the notohes are stepwise ; or the commutator may consist of the 
game number of non-insulated rings as there arejnducing bobbins, 
each having as many imsulating notches as there are inducers. 
The cores of the induced bobbins of generators may be formed of 
iron wire, the ends of which are inserted and rivetted in holes 
formed in pieces of soft iron secured to the discs mounted on the 
shaft. (September 25, 1882.) 


4556." Pipe Mounts: E. Lorge, St. Claude, France. 
{2d.]—The mount consists of three pieces of metal, (1) a collar or 
simple plate cut externally to the exact shape of the stem; (2) a 
short tube, one end of which is provided with a collar, an internal 
screw and an external screw, which is permanently screwed into 
the stem attached to the bow]; (3) a piece of tube screwed into the 
mouth-piece, screwed to the second mount, and also provided 
with a shoulder. (September 25, 1882). 


4557. Looms for Weaving: H. Lomax, Darwen, 
Lane, (6d. 7 figs.|—A chain, one end of which is attached toa 
weighted lever, passes around the neck of the ‘ ruffle” any de- 
sired number of times, and its other end is attached by a hook to 
the pendent part of the chain above the weight. (September 25, 
1882). 

4559.* Steam Boilers and Furnaces: T. and J. 
Gilmour, Kilcattan, Bute. (2d.)—A casing is fixed on the 
front of the boiler and covers the firedoor (provided with valves 
or openings) and ashpit door, and the air is forced in through this 
casing by a fan. Relates also to a method of condensing the 
steam, so that the same water may be returned to the boiler, the 
operation being effected without the aid of anair pump. (Sep- 
tember 25, 1882). 

4560. Machines for Composing and Distributing 
Type: E. G. Brewer, London. (J. Delcambre and V. 
Riesz, Brussels.) (6d. 7 Figs.}—Relates firstly to the arrange- 
ments given to the inclined plane on which the type to be com- 
posed slides, and to the small hammer which pushes the 
characters after their arrival against the row of the series already 
placed. (September 25, 1882). 


4561. Secondary Batteries or Electric Accumu- 
lators: F.C, Hills, Deptford, Kent. (2d.)—‘‘ Feathered 
lead,” prepared by pouring molten lead, at a suitable tempera- 
ture from a considerable height, into water, is packed into frames 
of lead or an alloy of lead, and compressed therein. The plates so 

repared are packed in cells containing weak sulphuric acid. 
The plates may be painted with an oxide or salt of lead. Ora 
feathered alloy ef zinc and lead may be prepared as above and 
plaeed in a solution of a salt of lead and afterwards washed and 
pressed into cakes. According to another method of forming 
electrodes, long ribbons of lead are loosely coiled up like a watch 
spring, which are fused together at several places so as to keep the 
coilsin place, The lead may be coated with the oxide or mixture 
of the oxide, and sulphate of lead or a ribbon soaked with the 
composition may be wound between the coils. The composition 
may be mixed with sawdust or peat or coke. The ribbons of lead, 
if thick, are preferably perforated, indented, or fluted before 
coiling, and the spaces between the coils are packed with the 
oxide of lead or other suitable material. (Void, the patentee 
having neglected to file a specification. September 25, 1882). 


4562. Producing Relievos with Equally Deepened 
Excavations: L. H. Phillippi, Hamburg. (2d.)—A 
plate is covered with a layer of the material to be etched, which is 
covered with etching varnish, gelatine, or’printing ink, which is 
removed at the places to be etched, which are eaten away as far 
asthe plate. (September 25, 1882). 


4563." _ Break Mechanism for Carriages, &c.: A. 
Oliver, Hawhurst, Kent. (2d.)—An arrangement for ap- 
plying breaks to the navesof the wheels of dog-carts, &., and by 
means of a vertical screwed rod and a system of levers. (Sep- 
tember 25, 1882). 


4564.* Supports for Revolving Chairs, &c.: J. 
Unger, Stuttgart. (2d.]—Relates to the supperts for seats of 
music-stools and other like objects which are raised and lowered 
by means of a screwed spindle working ina nut. (September 25, 


4565. Bottles, &c.: A. Pullan,London. [10d. 120 Figs.) 
—Relates to the eonstruction of bottles and similar vessels and 
stoppers and valves for the same and to apparatus to be used in 
the manufacture of the bottles and other vessels and the stoppers 
and valves. (September 25, 1882). 


4567. Obtaining Mechanical Effect by Electrical 
Energy: E. L. Voice, London. [6d. 12 Figs.j]—This in- 
vention consists in the construction of electro-magnetic or electro- 
dynamic machines, whereby mechanical effect is obtained without 
mechanical appliances for the reversion, cessation, or otherwise 
varying the direction of currents in the machines or any part 
thereof. A number of iren blocks, bars, or rods, which are made 
to act as magnets by induction, are arranged preferably at an 
equal distance apart, and may be joined together and ——— 
by a nommagnetic substance such as brass, the blocks, bars, or 
rods being of a suitable shape and size to pass freely through one 
or more hollow bobbins or coils, and by reason of the magnetic 
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force caused by electric currents in the wires of the bobbins or 
coils, the blocks are acted upon. Figs. 1, 2, and 3 represent in 
end elevation and cross and longitudinal sections respectively 
one form of machine. The blocks D forming the armature re- 
volve within two flat hollow stationary bobbins A A! placed at a 
sufficient distance apart so as to allow the shaft to rotate between 
them, and held together by blocks of iron I I’, The poles S. and 
N. will be formed as shown, and N. will be attracted towards Il 
aniS. towards I. Ina modification the bobbins are attached to 
field magnets, which are wound to give N. polarity at one end of 
the bobbins and 8S. polarity at the other end. Several armatures 
may rotate in one bebbin, or several of these machines may be 
arranged side by side, the armatures being arranged on one or 
more shafts. The armatures may consist of radial bars having 
segmental pieces of iron attached to them. (September 26, 1882). 


4568. Apparatus for Heating Water: A. J. Billing, 
London, (4d. 2 Figs.J—A fire tube passes through a vertical 
eylindrical water holder, the outer casing of which is continued 
downwards so as to form an enclosed space within which is fixed 
& flat shallow, somewhat wedge-shaped, vessel connected to the 
ower part of the holder by a tube and fitted with a second tube 


passing up through the holder and serving asa vent. (September 
2). 
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4570. Machine: for Treating the Leaves and | 
Stalks of Plants, &c, : A.V. Newton, London. (The San- | 
ford Universal FibreCo., New York, U.S.A.) (6d. 6 Figs.J—The | 
fibres are caused to pass between a concave or bed and a cylinder 
both of which have roughened surfaces, the cylinder having a 
reciprocating motion either in a rotary er longitudinal direction 
to rub and separate the fibres, and also having a progressive rotary 
motien for the purpose of carrying the fibres along. Relates also 
to details in the construction. (September 26, 1882). 


4571." Lamps: N.T. Hewens, Wellinborough. ([27.) 
—The lamp (such as a Davy or othcr safety lamp) is fitted with a 
catch which holds a spring arm carrying a disc and fitted on the 
escutcheon carrying the axis of the lamp. (September 26, 1882). 


4573.* Portable Electrical Apparatus for Lighting 
Gas: J. Imray, London. (£. Arnould, Paris). [2d.)—By | 
turning the apparatus upside down, the elements ef a voltaic cell | 
which extend about half way down a cylindrical vessel become | 
immersed in the fexciting liquid and by means of the current 
generated a spiral of platinum is rendered incandescent. (Sep- 
tember 26, 1882). | 


| 

4574. Hydraulic Machines for Shearing, Stamping, | 
&c.: R. H. Tweddell, London. (6d. 4 Figs.J—In the | 
framing of the machine is formed a cylindrical cavity in which | 
an hydraulic piston works vertically and below the cylindrical | 
cavity, and eccentric with it, is formed a cylindrical guide fora ram | 
head projecting eccentrically from the piston and carrying the | 
moving tool. The eccentricity of the guide relatively tothe cy- | 
linder prevents the head from turning round, and thus prevents 
the toolfrom deviating angularly from its true position. The 




















guide is made of considerable depth, and supports the head and 
tool against such lateral strain as results from shearing. The 
head has its axis in frent of the axis ef the cylinder and the tool 
carried by the head is nearthe front of the machine. The stroke of 
the piston is stopped by a part of it which extends below the ec- | 
centric guide coming down on the bottom of the cylindrical cavity. 
The illustration isa verticalsection. The lower part B of the cy- 
linder is bored eccentric te and of smaller size than the upper part 
A, which is fitted with the hydraulic piston. The eccentric trunk | 
D slides through the part Band carries the shearing tool. The | 
small draw-back cylinder G is formed in the cylinder cover. (Sep- 
tember 26, 1882). 


4575. Propellers for Steamships, &c.: R. Gibb, 
Liverpool. {4d. 3 Figs.)—The blades are made with their 
junction to the boss at an angle of 45 deg. to the shaft, and all in 
one uniform spiral. (September 26, 1882), 


4576. Camp Stools or Folding Seats: J. C. Mew* 
burn, London. (W. Walcker, Paris). (4d. 3 Figs.]—The 
cainp stools are constructed with a prolongation at the lower part 
in the form of a leg, while at the upper part the two sides each 
have a handle coming together when the stool is folded. The 
stool is composed of two X shaped pieces. (September 26, 1882). 


4577. Stowing Wool, Hair, Jute, &c., Inboard 
Vv , and Formation of Chambers Thereby, with- 
in which Meat, &c., may be Preserved: H. M. 
Whitehead, London. (8d. 35 Figs.)—Bolted to the ceiling 
frames of a vessel between decks are a series of uprights provided 
with threaded rods which can be turned by levers. To the inside 
of the uprights are fixed vertical battens, against which the inner 
ends of the threaded rods bear, other timbers being mounted hori- 
— to bear against the bags of wool, &c. (September 
26, 1882). 


4578, Dredging Buckets: W. Clark, London. 
(W. H. Wood, New York, U.S.A.) (6d. 8 Figs.|—The bucket has 
double sides and ends forming water spaces, into which water is 
forced by a pump when the bucket cuts into the bottom, which is 
loosened by the water. The bucket is of the clam-shell pattern 
A balance weight keeps the hose taut. (September 26, 1882). 


4579. sepeeening Machinery: W. H. Beck, Lon- 
don. (G. Dubern, Calcutta). (Sd. 12 Figs.]}—Two pumps are 
used, one drawing the vapour from the vaporiser, producing 
a vacuum therein, the other drawing the vapour from the first 
ump and forcing it into the condenser. One pump may be used 
y constructing the piston longer than the stroke ; one end of the 
cylinder is used to exhaust the vaporiser, the other end serving 
to force it into the condenser. The pumps are jacketted, and 
the space is kept in connexien with the condenser by a small 
pipe. The condenser is composed of two large parallel pipes 
placed nearly horizontal, between which are a number of small 
coils. The vaporiser is composed of horizontal pipes, one of 
which acts as a dome to the others, the lower pipes have each 
a flat bottom, into which a number of small pipes are screwed, 
having their lower ends closed or connected together by a common 
channel. The valves are actuated partly by springs and partly 
by mechanical means. (September 26, 1382). 


4580. Decomposing Alloys by Electrolysis and 
Dialysis, &c.: W.R, Lake, London, (H. &. ri Aer New 
York, U.S.A.) [6d. 7 Figs.]—The metals to be treated are sub- 
ject to thecombined actions of dialysis and electrolysis. The 
electrolytic bath is provided with dialysing cells vertically 
arranged to separate the anodesand cathodes and their solutions. 
(September 26, 1882). 
4581. Removing Ink Stains from the Human Skin: 
G. F. Redfern, London. (H. Buczkowski, Vienna). (2d.)— 
Leaflets of paper, or other suitable material, are impregnated 
with asolution of oxalic, citric, or tartaric acid in alcohol. (Sep- 
tember 26, 1882). 

4582." Preparation of Crude Earth Wax for the 


Manufacture of Candles, &c.: F. E. Tucker, London. 
(2d.]—Consists of a method of refining earth wax combined with 











paraffine scales or other similar materials. (September 26, 1882). 





Blatherwick, Northampton. (S. C. Sloan, New York, 
U.S.A.) (6d. 2 Figs.]—Each driving wheel is provided withtwo 
brake-blocks, one on each side, arranged in the horizontal line of 
the centre of the wheel. All the blocks are connected with one 


| shaft and lever by which they are worked simultaneously. Each 


block has thrown on it an equal strain. (September 27, 1882). 


4588. Steam and Water Gauge Taps: T. Allison, 
Milnsbridge, Yorks. [6d. 4 Figs.|--A valve is employed 
which may be closed or opened as required by means of a cam or 
swell affixed to a spindle, and which bears upon the back of the 
valve. (September 27, 1882). 


4591. Machine for Pasting and Applying Labels 
to Bottles, &c.: F. Foster, London. (6d. 5 Figs.)— 
The pasting roller takes its supply of paste from a pad and delivers 
it to the labels arranged in wells from which they are delivered, 
one at a time, to the articles on which they are to be fixed. (Sep- 
tember 27, 1882). 


4593. Independent Car Wheels and Journal Bear- 
ings: H. J. Allison, London, (G. W. Fairman, W. H 
Gray,and W. R. Austin, New York, U.S.A.) (6d. 6 Figs.J— 
The bearing is formed of tapering semi-annular bushing pieces 
fitted tightly into the hub of the wheel, and having their concave 
journal bearing surfaces grooved to fit corresponding V-shaped 
circumferential grooves and ridges on the periphery of the axle 
jouraal. The outside securing nut contains a lubricating maga- 
zine provided with an inwardly opening check-valve. (September 
27, 1 

4597. Bicycles, ‘Tetepeten, &c.: T. Warwick, 
Birmingham, (8d. 22 /'igs.)—A strip of sheet steel is so 
fashioned by rolling or drawing that it has on one side a trough of 
nearly semicircular section, in which the tyre fits, and at its 
opposite side a nearly semi-elliptical figure, the edges of which 
overlap, and are brazed together. Relates also to means for con- 
necting the loose travelling wheel to and disconnecting it from 


| the driving shaft, which is operated from the steering handle. 


(September 27, 1882). 

4602. Vessels for Oils and Liquids: G. A. J. Schott, 
Bradford. (6d. 4 Figs.|—Consists essentially in improvements 
on ‘* Richter’s patent economiser,” by fitting the discharge pipe 
with interchangeable nozzle and constructing it in two or more 
telescopic sections. The discharge pipe is also fitted with a pres- 
sure filter. (September 28, 1882). 


4606 Compound Vacuum Pumps: J. H. Johnson, 
London. (W. Richter, Berlin.) (2d.)—The air pump has com- 
bined with it an ejector which draws off the air or vapour and 
discharges it into the atmosphere. When vapours are to be re- 
movedthe ejector works by a jet of water, and thus acts also asa 
condenser. (September 28, 1882). 


4607. Obtaining Extractor Soluble Portions from 
Materials, &c.; J. Hutchings, Warrington. 


anning 
(6d. 4 Figs.}—The vats are mounted on trunnions and arranged 


| in series so that the same motor can alternately oscillatethem. To 


aid the surging motion hanging frames dip into the vats, the 
bottoms of which are roughened. A system of spiked rollers is 
fitted near the bottom. (September 28, 1882). 


4608. Apparatus for Obtaining Artificial Light: 
J. Mayer, London. (6d. 14 Figs.|—The flame produced by 


| the combustion of oxygen and hydrogen is caused to impinge on 


a bedy composed of powdered marble moulded intoasuitable form. 
The flow of the gases is regulated by their passing through 
chambers having one of their sides formed as flexible diaphragms 
against which rest the enlarged ends of levers controlling the 
supply valves. The back flow of the gases or atmosphere is pre- 
vented by valves opening against springs. (September 28, 1882), 


4611.* Apparatus for Boiling Wort, &c.: D. W. 
Hamper and E. Harper, Sowerby Bridge, Yorks. 
(2d.}—Resting on the bottom of the boiler is a hollow truncated 
cone of copper, near the bottom edge of which are openings to 
allow of circulation. Bridging over this, isa plate supporting a 
lower bearing for a vertical spindle, to and around which is fitted 
a concentric tube, bell-mouthed at the bottom and having at its 
closed upper end radial projecting tubes fitted with adjustable 
curved extremities. The bell-mouth is fitted with radial bars to 
which are attached chains to ‘‘ rouse” the hops. (September 28, 
1882). 


4612.* Apparatus for Preparation of Finings for 
Wines and it Liquors: D. W. per and E. Har- 
per, Sowerby Bridge, Yorks. [2d.)—A central shaft working 
in a cylindrical vessel has keyed to it two or more perforated discs 
dividing the cylinder intotwo compartments. The first disc carries 
a vertical support fitted with horizontal cutters overlapping corre- 
sponding cutters projecting from the side of the compartment. 
The second compartment may be similarly fitted or contain a 
number of ioose balls. The last chamber is fitted with a tap. 
(September 28, 1882). 


4613.* Appenceae for Feed Wool to Carding 
Machines, &c.: R. Tatham, Rochdale, Lanc. [2d.)— 
A revolving brush is used to remove any wool, &c., adhering to 
the teeth of the revolving roller. The brush mounted on suitable 
bearings attached to the frame may be actuated by an eccentric 
or other device. (September 28, 1882). 


4614.* Clips for Securing Tyres on Wheels: F. R. 
Baker, Birmingham. (2d.)—The clip of steel in the form 
of an open jointed ring, the ends of which are turned over in- 
wards, is passed over the felloe from the inside, the cpen joint 
coming to the front and allowing the rubber tyre a free running 
surface. (September 28, 1882). 

4615.* Sewing Machines: C. P. Evans, Birmingham 
(2d.]—Twe or more needles are mounted on the needle bar. Their 
distance apart is adjustable. (September 28, 1882). 

4617.* Bullet Proof Shields fer Guns for Protec- 
tion of Gunners: J. B. Parkin, Woolwich. (2d.)— 
A series of steel bars are arranged side by side on a transverse bar 
which is attached to, but removable from, the gun carriage. The 
shield is set at the most favourable inclination. (September 28, 
1882). 

461s. Fire Grates or Stoves: E. Whillier, London. 
(6d. 4 Figs.j—The flues are constructed so that the air passage 
may be opened at the top, thus allowing the air to pass down- 
ward through the grate, or if required they may be opened at the 
bettem, causing the air to pass up through the fire. A combus- 
tion chamber formed at the back of the grate has openings lead- 
ing into the chimney and communicating with the flue. Valves 
are used for regulating the air supply. The grate is mounted on 
centres, and is reversible. (September 28, 1882). 

4619. Stays or Corsets; R. A. Young and R. 
Neilson, Bristol. (6d. 2 Figs.)—Two superimposed sets of 
“bones,” secured by lines of stitching, cross each other at an 
angle. (September 28, 1882). 

4620.* Safes or Boxes for Vaiuables: H,. Harris, 
Northampton. (2d.)—Achambered safe fitted with fireproof 
material has all its exterior edges and corners rounded, and the 
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whole outer surface burnished to prevent the attachment of any 
boring tools. (September 28, 1882). 

4821. Slide Valve, Expansion and Reversing 
Mechanism for Engines: W. Lake, London. (\. 
A. Bonnefond, Paris). (6d. 3 Figy.|—The slide valves are of 
piston form. The rod of the admission valves is combined with 
a slide link, which permits of reversing the direction of motion 
without varying the expansion. The distributing valves are 
moved by a cam keyed on the shaft, actuating a collar fixed to a 
rod operating a pivotted slide link ; the rod can only be arrested 
at one end of the slide link and is raised or lowered by a bent 
lever. The slide link hasa bearing at its upper end by which it 
actuates the stud of a rod connected to a parallel rod actuating 
a couple of piston slide valves ; these receive an intermittent 
motion and leave the exhaust ports open during 95 per cent. of 
the stroke. The rod controlling the admission valves is also 
actuated by the first-named rod by means of two pawls acting 
alternately in notches formed in the face of the parallel rod. Two 
springs of opposite curvature bring the rod to its central position 
after its release by the pawl. (September 28, 1882). 

4622.* Tobacco Pipes: T. E. Quick, St. Helier’s, 
Jersey. (2d.)—A chamber between the bowl and mouthpiece is 
filled with tobacco, through which the smoke passes. (September 
28, 1882). 

4624. Rolling Mills: W. R. Lake, London. (@. 
Erkenzweig, Hagen, Prussia). (6d. 17 Figs.|—Relates to auto- 
matically conducting the wire from one pair of rolls to the other, 
placed laterally to each other and rotating in opposite directions. 
To the standard of one pair of rolls is fixed a horizontal bar, on 
which is adjustably secured a bracket carrying a vertical spindle, 
on which turns a boss having an arm attached to the guiding 
piece consisting of a hollow block of iron bushed or lined. The 
guide is flare-mouthed at one end, and has at the other end a 
pivotted plate pressed against it by a weight and locked by a 
pawl operated by a spring. The spindle and boss have outside 
and inside screw threads, the pitch of which equals double the 
diameter of a roll, the whole being counterpoised by a weighted 
chain passing over a pulley. (September 2s, 1882). 

4626. Governors for Regulating the Speed of En- 
gines, &c.: P. B. Elwell, Wolverhampton. = [2d.]—An 
arrangement in which the motions of the governor are controlled 
by a clockwork escapement. (September 28, 1582). 

4628." Mechanism for Boring and Tapping Holes 
in Boiler Plates, &c. : R. Davi n, Glasgow. (2d.]— 
A pinion and spur-wheel are held in a pair of plates bolted 
togetherand formed with a long arm, the end of which is held to 
prevent the plates turning. The pinion spindle{has a square head 
to receive a winch handle, the spur-wheel having a square central 
hole in which is placed the boring tool, &c. (September 29, 1882). 

4629. Tricycles or Velocipedes: A. Gibbs, Birming- 
ham. [6d.8 Fiys.|—Consists of a covering to protect the 
rider from wet or dirt. (September 29, 1882). 





4630.‘ Hutches or Wagons: W. Cook,Glasgow. [2d.) | 


—Refers to thearrangement of the buffers, which are made of one 
length of steel plate placed horizontally across the end of the 


wagons, and having an outward bend from its central part. Guide | 


ins pass through slots in the extremities of the bent plate. 
(September 29, 1882). 

4634.* Steam Boiler Furnaces, &c.; A. G. Fenn, 
London. (2d.)—The bearing bar is suspended from one of the 
firebars by a’ lug and pin at the end farthest from the rocking 
bar. The nearer end of the bearing bar rests on a rack segment 
onthe rocking shaft. The movement is given by an arm keyed 
on the rocking shaft. The arms are connected to a reciprocating 
bar carried by suitable supports. (September 29, 1882). 

4637. Steering Gear: E. J. Harland, G. W. Wolff, 
W. H. Wilson, and W. J. Pirrie, Queen’s Island, 
Co. Down. (8d. 7 Figs.|—Springs are applied to the arms, 
spokes, or other parts of steering tillers, yokes, or quad- 
rants so asto form an elastic medium between the rudder head 
and the points of attachment of the steering chains, ropes, or 
rods, which, while permitting the chains to remain equally tight 




















on both sides, will allow the rudder to yield to sudden shocks. 
Figs. 1 and 2 show in plan and vertical section one arrangement. 
Five-out of the six arms of the tiller wheel each consist of two 
springs, each made up of a number of plain or corrugated temnpered 
plates of steel. The sixth arm C moves loosely between the 
plates of the rim, its travel being limited by the elastic stoppers 
K, and is provided with a suitable clamping screw D for clamping 
it when required. (September 29, 1882). 


4638. Steam Generators and Furnaces therefor: 
W.P. Thompson,London. (M. M. Momsanto, B. Odio, and 
F. Perozo, New York, U.S.A.) (8d. 3 Figs.)—Consists of a series 
of concentric coils vertically arranged and connected with a steam 
drum located above them, all contained in an enclosing shell 
which is surrounded by a second shell. The air has to pass through 
the space between the shells on its way to the fire. An outside 
stand-pipe is connected at its upper end with the steam drum, and 
at its lower end with the lower ends of the coils. (September 29, 
1882). 

4639." Umbrellas and Parasols: W. Pickin, Bir- 
mingham. [2d.)—Portions of the covers are arranged with 
semi-transparent parts to enable the user to see through them. 
(September 29, 1882). 

4643.° Converting Reciprocating and Rotary 
Motion: W. R. Lake, London. (J.J. Larroque, Paris.) 
(2d. 2 Figs.]}—The mechanism consists of a piston rod termi- 





nated by a guide frame in which a roller is free to move, and 
serves as a crank-pin, a slot being formed in the frame of suffi- 
cient size to receive at the end of the inward and outward strokes 
the shaft to which rotary motion isto be given. (September 
29, 1882). 


4644. Purification of Coal Gas and Obtaining 
Ammonia therefrom: C. F. Claus,' London. (sd. 1 
Fig.)—Relates to improvements on Patent 2838 of 1881, and con- 
sists in using a sufficiently large number of ‘‘ Woolf's” towers to 
avoid the external cooling as previously done. Crude gas liquor 
is treated with carbonic acid gas to decompose the sulphide of 
ammonia and convert it into a source of sulphide of hydrogen, 
and of carbonic acid practically unmixed with sulphide of 
hydrogen. Claims also: the separation from carbonated gas liquor 
of carbonic acid ; distilling gas liquor in a series of stills which 
will produce gaseous’ ammonia accompanied by vapours of car- 
bonate of ammonia at one end of the plant, whilst a liquid fre: 
from alkalinity passes from the other end; freeing the gaseous 
ammonia from carbonate of ammonia by passing them through 
condensing chambers before admitting the gaseous ammonia into 
the plant for the purpose of purifying coal gas. (September 29, 
1882). 

4655, Metallic Staircases: R. Hudson, Gildersome, 
Yorks. [td. 6 Figs.)—The “risers” and ‘‘ treads” are formed of 
metallic plates, each plate being long enough to form at least one 
‘*riser” and one “tread.” The plates bent to the required form 
are bolted or rivetted together by preference in accordance with 














the system of ‘bevel jointing” described in Specification 3782 
of 1878. The plates are then secured at their ends to string bars 
of suitable section which run in the direction of the flight of 
the steps. The illustration shows a ‘riser’ ¢ and ‘ tread” d 
formed out of one metallic plate, the junction of the plates being 
made at the internal angle. (September 30, 1882). 

4665. Electro-Motor: M. Immisch, London. [éd. 
11 Figs.|—There are as many contact brushes employed as there 
are field magnets, the number of armature coils being one more 
or one less than the number of pole pieces. The segments of the 
commutator are divided into two series. The illustration is a 
transverse section taken partly through the field magnets and 





armature and partly through the commutator, only one of the 
coils of each being shown. The commutator consists of twelve 
segments, the outer ends of the coils being connected respec- 
tively to alternate segments of the six and the inner ends to the 
three remaining segments, and these six are each (singly) in 
metallic connexion with one of another series of six, which is 


y:th of a revolution in advance. Each brush makes contact with 
the two series of segments; the positive (opposite in figure) 
brushes being connected together, as also are the negative. 
(September 30, 1882). 


4678. Regenerating Sulphur from Alkali Waste : W. 
Weldon, Burstow, Surrey. (21. )|—Consists in heating alkali 
waste with water under pressure, the following reaction taking 
place : 2CaS+2 Hy O=Ca Hz 0.+Ca Hy So. The solution of calcium 
sulphydrate is separated from the solid bodies present with it and 
then decompo: by hydrochloric acid or carbonic acid. The 
greater portion of the sulphur is thus obtained as sulphuretted 
hydrogen, which may be utilised by well-known methods. 
(October 2, 1882). 


4729. Tricycles and Bicycles, &c.: E, Brown, Bir- 
mingham, (sd. 5 Figs.|—The crankshafts are provided with two 
pairs of cranks, each of different throws. The seats are provided 
with aback and shoulder rest. (October 4, 1882). 


4781. Watches: J. A. Knott, Balsall Heath. [6d. 
3 Figs.}—The invention consists in securing, flat, on the plate of 
a lever watch, a fixed part having at its ends parallel arms pro- 
vided with adjusting screws, between which one end of the lever 
escapement vibrates. (October 7, 1882). 


5398. Hydraulic Lights, &c.: J. S. Stevens, C. G. 
Major, and T. W. Barker, London. [éd. 6 Figs.|—The 
cage is mounted on a ram sliding in a suitable cylinder, the 
descent of which serves to return to the source of supply some of 
the water used to elevate it, by means of an intermediate loaded 
receiver and subsidiary pumping engine. In a single lift the 
descending weight actuates a hydraulic pumping engine direct ; 
the stroke of the pumps is automatically varied according to the 
pressure. (November 13, 1882). 


1883. 

13. Machinery for Cleaning and Separating the 
Fibres of Tow, Oakum, &c.: F. C. Glaser, Berlin, 
(T. Calow and Co., Bielefeld, Prussia). (4d 3 Figs.|—The tow 
spread out on a table is fed over an inclined plate to a number of 
rows of vibrating teeth arranged in an inclined tube. The cleaned 
tow falls on toascreen. (January 1, 1883). 


247. Treadle Mechanism for Driving Sewing 
fachines, &c.: A.M. Clark, London. (4. B. Ward, New 
York, U.S.A.) (4d. 4 Figs)—A double rotating crankshaft 
having swivelled foot supports is used in place of the ordinary 
treadle. (January 16, 1883). 


261. Electro-Telegraphic Systems: P.M. Justice 
London. (7. M. Foute, ‘a N.Y., U.S.A.) (18. 4d. 
30 Figs.)—Consists of a receiving instrument in which two pens 
are operated alternately, one by electrical impulse over the line, 
and the other by a local force, whereby impulses of a {single 
polarity transmitted over the line are utilised to make a record in 
dots and dashes on one line, while other dots and dashes are made 
in the intervals between the impulses, and of a perforator for 
punching a fillet used in connexion with the receiving instrument. 
(January 16, 1883). 

325. Wood Screw: H. H.Lake, London. (The Harvey 
Screw Co., New York, U.S.A.) (6d. 2 Figs,|—The spiral rib 
forming the thread is raised from the body of the blank by rolling, 
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the point being formed by carrying the rib around the pointed 
part of the body. (January 19, 1883). 


364. Movable Torpedoes; S. Pitt, Sutton, Surrey. 
(C. G. Francklyn, Rome), (8d. 23 Figs.)—These are attached 
to cables actuated by engines placed on one or both sides of the 
river, &c., and are moved by them under the surface of the 
water, (January 23, 1883). 

487. Sewing Machines: R. H. Brandon, Paris. 
(The Morley Sewing Machine Comyany, Boston, Mass., U.S.A.) 
(Sd. 22 Fiys,J—Relates to that class of machines adapted to 
heavy fabric lap and butt seam work, the object being to make the 
needle feed-motions positive in both directions. Two inclined 
needle bars having differential motions are employed. One 
needle is eyed and the other isa hook, (January 29, 1882). 


535. Electric Motors and Dynamo-Electric Ma- 
chines: S§S. Pitt, Sutton. (/. B. Crocker, C. G. Curtis, and 
S.S. Wheeler, New York). (6d. 6 Figs,)|—The internal resistance 
of the field magnets and of the armature is varied at pleasure. 
The coils of the field,or armature (or both) magnets are wound 
with two or more independent conductors, the ends of which are 
connected to a circuit-controlling switch by means of which one, 
two, or more of the conductors may be readily connected in 
multiple are and placed in circuit with the current-supplying con- 
ductors, or the ends are connected to a switch by which they can 
be grouped in “ multiple are,” ‘‘in groups,” or ‘tin series.” The 








illustration represents in elevation one arrangement. The field 
magnets are each composed of four separate conductors, the sepa- 
rate wires being connected as shown to four studs on a switch 8, 
and at the other to one of the current-supplying conductors, and 
by means of the switch S the current can be made to pass through 
one or more of the four conductors in multiple arc, the first 
circuit being wound the nearest to the core of the magnets. The 
same method may be applied to the armature, the different layers 
being separately connected to strips on four commutators, the 
four similar brushes being connected to the four studs on the 
switch. In other arrangements by a suitable commutator the four 
conductors may be arranged (1) ‘‘ in series,” (2) in two pairs of two 
arranged in multiple arc, the pairs being arranged in series, or 
(3) in ‘‘ multiple are.” (January 31, 1883). 

621. Apparatus for Fining or Cleansing Malt 
Liquors, &c.: R.Dean,London. (4d. 3 Figs.)—Consists 
of a combined funnel and tray formed so as to fit on the cask, 
(February 5, 1883), 

UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGivggRine@, 35 and 36, Bedford. 
street, Strand 


FOREIGN AND COLONIAL NOTES. 

The Electric Light at Melhourne.—The Australian Elec- 
tric Light Company has extended its operations to North 
Melbourne and other suburbs of the Victorian metropolis. 
Two of the Bourke-street arcades, in addition to the 
Opera House and several shops, are now lighted by the 
company, and other contracts are in course of execution. 


The Tehuantepec Ship Railway.—Captain Eads’ claim 
to be the originator of this project is disputed by the well- 
known French engineer, Mons. A. Sebillot, who asserts 
that he fully described the scheme, with all details, in a 
pamphlet published in Paris in 1878. He says that the 
ship railway would cost far less, take less time to execute, 
and in general is a far more practicable, scheme than 
M. de Lesseps’ Panama Canal. 


Gunboats for Queensland.—The Queensland Legislative 
Assembly has issued 60,000/. for two gunboats. The 
Premier said that the boats would be of the type made for 
India and China, each having one 25-ton breechloading 
Armstrong gun, two 13-pounders, and one Nordenfeldt gun; 
each vessel would have adisplacement of 319 tons, with 108 
horse-power indicated, and a speed of 10knots. Itwas pro- 
posed to have one of them stationed at Brisbane, the 
other on the northern coast. The cost of these gunboats 
in time of peace would be about 2000/. a year each, but 
they could be used for many purposes. 


The Russian Fleet.—The Russian Admiralty has been 
considering a project for increasing the fleet of the 
Baltic, by the addition of some light cruisers, and for 
constructing a strong ironclad fleet for the Black Sea. It 
is reported that the following programme for 1883 has 
been drawn up: In all, nine war vessels are to be con- 
structed; seven for the Baltic and two for the Black 
Sea; two ironclads for the Baltic will be built at the 
Baltic works, and are estimated to cost 2,800,000 roubles ; 
one cruiser at the Nevsky works, to cost about 400,000 
roubles ; two cruisers at the Baltic and Nevsky works, 
to cost 800,000 roubles; and two gunboats at other 
yards in St. Petersburg, to cost 415,000 roubles. For 
the Black Sea, two ironclads are to be built, one 
at Sebastepol, by the Russian Society of Navigation 
and Commerce, and the other at Nicolievsk, the total 
cost for all the nine vessels being 7,469,643 roubles. 
Measures are also on foot for strengthening the forts at 
Cronstadt, 
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PHOTOMETRY.—No. X. 
Tue Eye as AN Alp IN PHOTOMETRY. 

Tue important part fulfilled by the observer's eye 
in almost every method of photometrical measure- 
ment, has, probably, not escaped the notice of 
readers of the articles on photometry which have 
appeared in recent numbers of this journal. Even 
when photography is brought into use, as in MM. 
Fizeau and Foucalt’s method (page 125), the eye has 
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ultimately to determine the value of the different 
effects produced. It is only in such purely chemical | 
methods as that of Bunsen and Roscoe (page 125) | 
that the eye does not play the part of a measure. | 
[It may, therefore, well be asked : How does light | 
affect the eye ; and within what limits can the eye | 
judge differences of illumination ¢ 

Light is given off from every visible surface ; 
being either reflected therefrom, transmitted through 
the substance of which it is a surface, or actually | 
produced by molecular vibrations of the substance, 
as in the case of light from the surface of molten 
iron. A luminous point gives off rays of light in 
every direction, and those rays travel in straight 
lines. This is obvious; for from whatever position 
a luminous point is viewed, it is visible so long as 
no opaque object is interposed ; but the rays do 
not travel by a curved line, and so pass round an 
obstacle. 

It will be obvious that a luminous point at the 
centre of a hollow sphere will illuminate every equal 
portion of the internal surface of the sphere to an 
equal extent. Consequently the concave surface of 
the segment A B, Fig. 1, of a sphere A B C will 
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receive from the luminous point G the same quantity | 
of light as the concave surface D E of the sphere | 
DEF; and that quantity will, if the outer sphere | 
be twice the size of the inner, be spread over an 
area four times as great; for the surface areas of 
spheres vary as the squares of the radii, the formula 
for ascertaining the area being 4 7 r?; so if r equals 
1, and +, equals 2, the surfaces would be as 1 to 4. 
Thus it is proved that the intensity of illumination 
of a surface is inversely as its distance from the 
source of light. 

Considering this law, it is, at first thought, strange 
that objects should appear of almost exactly similar 
brightness at a considerable distance as when near 
at hand ; but that they do appear similar is due to 
the fact that the areas of the images of such objects 
upon the retina likewise vary inversely as the squares 
of their distances from the observer; hence the 
physiological effect upon the portion of retina 
affected is similar, whatever the distance at which 
the objects may be from the observer. Any dif- 
ference in the apparent brightness to an observer | 
of two lights of similar size and brightness, but at 
different distances from him, is due to the absorp- 
tion of light by the medium through which the 
rays of light pass from their sources to the observer. 

In order the better to explain the construction of 
the human eye, a vertical section, Fig. 2, and a 





horizontal section, Fig. 3, are given. It will be. 
seen that the eye is a nearly spherical ball. The 
transverse diameter is said to be slightly greater 
than either the vertical or the longitudinal diameters, 





which latter are approximately equal. The eye 
lies, embedded laterally and behind in fat, in a bony 
socket called the orbit; in which it is turned by 
means of six muscles. The attachments of four of 
these muscles to the ball are marked, respectively, 
C,, C,, C,, Cy, and they direct the eye upon the 
object at which it is desired to look. Their other 
ends are attached to the edges of the hole in the 
back of the orbit, through which hole the optic nerve 
d passes ; its sheath d, being a continuation of the 
outer coat of the eye. 
attached rather to the rear of point C., above and 
below it respectively. One passes above, and the 
other below the eye, and they pull it forward 
towards the inner front part of the orbit. 

The eye consists of a thick horny outer shell, the 
opaque portion of which, e, forms what is known as 
the white of the eye; it is called the sclerotica. 





The transparent portion, f, similar in form to a 


watch-glass, is called the cornea. It forms a seg- 


| ment of a smaller sphere than the eye, and is let 
| into, and continuous with the sclerotica. 


Immediately inside the sclerotica is the choroid 
coat g, which consists of a close network of capil- 
laries, joining numerous arteries and veins which 
lie outside the network, the whole being united by 
connective t&sue layers of stellate cells, containing 
black pigment. The inner surface of the choroid 
coat is a single layer g, of flattened hexagonal pig- 
ment cells, and, strictly speaking, forms part of the 
retina. The choroid coat is principally useful to 
absorb, by means of the black pigment, the rays of 
light which pass through the transparent retina. 
It ends, internally, in front, in a number of radial 
folds or ridges called cilliary processes, g,. Exter- 
nally, it is continuous with the irish, which is an 
annular opaque curtain, the inner diameter of which 
is variable, thus altering the size of the pupil h,, by 
which means the quantity of rays of light entering 
the eye is regulated. 

The retina, a very delicate membrane, varying 
from the ;45th to the J, part of an inch in thick- 
ness, lies next inside the choroid coat. It is an ex- 
pansion of the optic nerve d, and is the only part 
of the eye which, under the influence of light, con- 
veys the sensation of vision to the brain. 

The outer portion of the retina, next the pigment 
cells g,, consists of a layer i of rods and cones, 
which are arranged radially, and by means of 
which the vibrations called light stimulate the fibres 
of the optic nerve. Inside the layer of rods and 
cones, which is barely 1th of the whole thickness of 
the retina, is the membrane i,, in which lie the 
nerve fibres from the optic nerve, and the blood- 
vessels of the retina. The nervous elements of the 


| retina end at the ora serata i,, a sort of wavy border 


line, beyond which only a delicate membrane of 


| connective tissue, 7,, passes on to the crystalline 


lens k. 

From the choroid coat proceeds the elastic sus- 
pensory ligament /:,, which supports the lens k. The 
lens, too, is very elastic, especially in youth, but 
hardening with age; and when the eye is at 
rest, is kept in tension by the ligament /,. The 
front surface of the lens is then less convex than 


| when the eye is adjusted for viewing near objects. 


The lens and its ligament divide the interior of the 


j eye into two chambers, the larger of which, /, is 


filled with a delicate jelly called the vitreous 
humour. The smaller chamber is itself sub-divided 
by the iris into the anterior and posterior aqueous 
chambers m and m, respectively ; so called because 
filled with watery fluid. These contents keep the 
eye in proper shape. 

If, when the eye is fixed upon some object in 
front of the observer, a slight motion of any object 


The other two muscles are | 





takes place, even so far as 90 deg. or 95 deg. from 
the line of direct vision, the eye notices it, and an 
impulse is given to turn the eye and head in the 
|direction of the moving object, to view it more 
directly. It will thus be seen that the eyes are con- 
scious of movements occurring in fully, if not more 
than, a semicircle about the observer. That a ray 
of light coming from the moving object on one side 
should be bent from its straight course and pass 
| through the pupil on to the retina, is due to the 
fact that although the ray moves in a straight line 
| so long as it is passing through the same medium, 
| part of the light is reflected from the surface at 
which the rest enters another medium, while that 
which enters the second medium moves through it 
at an angle to its original course in the first medium. 
This bending of the course of the ray is termed 
refraction. Whatever may be the angle at which a 
ray strikes a surface, the sine of the angle which it 
makes with the perpendicular to that surface, and 
the sine of the angle which it makes with the same 
perpendicular while passing through the second 
medium, are always in the same ratio. Taking a 
vacuum as the standard of comparison, we have 





Sine of angle of incidence in vaceum 
Sine of angle of refraction in a medium 
A constant quantity, termed the index of refraction, for 
that medium. 


The bending that takes place when a ray passes 
from a vacuum into the air or gases is very slight ; 
on entering water, or the media of the eye, it is 
much more, and on entering glass still more. The 
following are some of the indices of refraction : 


Hydrogen om aaa as ... 1.000138 
Ar ... AS as cis re ... 1.000294 
Chlorine 1.000772 
Pure water ... 1.336 
Alcohol os “ aay e 1.372 
The aqueous humour of the eye 1.3366 

»» Vitreous a rea 1.339 

» cornea... a ae 1.377 

», outer coat of crystalline lens 1.337 

»» inner ae a 1.379 

s, central portion ae 1.399 
Crown glass ; average oa 1.547 
Flint a ‘<a 1.609 





The same law of sines holds good between any 
two media; and the relative index of refraction 
| for those media is the ratio of their indices with 
respect toa vacuum. Thus from air to water the 
relative index = }3%5, = 1.335607. 

Hence the bending is almost as great from air as 
from avacuum. On leaving the medium in which 
refraction has occurred, and returning into the 
medium through which it was previously pass- 
ing, the ray resumes a course parallel to its original 
course, if the surfaces at which it enters and leaves 
|the intermediate medium are parallel. If those 
| surfaces are not parallel there is a permanent bend- 
|ing of the ray. The differences of the refractive 
| indices of the various media of the eye are very 
small ; consequently, the bending, after the ray has 
once entered the cornea, is slight. A ray, bending 
from its path through the air on entering the cornea, 
| would on leaving the cornea return slightly towards 
its original course ; but in passing through the 
|lens it would be bent further from that course, 
again returning slightly to it on entering the vitreous 
|humour. Although the refractive index of glass is 
| greater than those of the media through which light 
| passes in the eye, a ray being bent more on enter- 
| ing glass than on entering the eye, yet much may 
| be learnt concerning the eye from experiments with 
glass prisms and lenses, for it is to refraction that 
the phenomena produced by them are due. 

If ab, Fig. 4, be a ray falling upon the surface A B 








| 








|of the prism A B C, and in the plane of a principal 
section of the prism, and if i be the angle of inci- 
dence, and r the refracted angle, u being the relative 
| index of refraction ; then sin. i = uw. sin. r. Simi- 
| larly on leaving the surface BC, the ray takes a 
| course eg, and here sin. i; = wsin. mn. The devia- 
tion produced at b isi-r, andateitisi:—m. The 
| total deviation is the angle h ; consequently 
h=i-rt+i-—-n. ; . (1) 
A perpendicular let fall from B upon the point 
| of intersection of the rays at k divides the angle / 
| into two parts, of which A Bk=rand C Bk=,r, ; for 
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Bb is perpendicular to bd, and Bk is also perpen- 
dicular to be ; and the angle contained by the per- 
pendiculars to two lines is equal to the angle con- 
tained by the lines themselves. Consequently the 
anglel=r+r,, which value being substituted in 
equation (1) gives 
h=iti,—-(rt+n) =i+i,—l. » (2) 

When the ray be through the prism makes the 
angles at the two surfaces b and e equal, the angles 
r and r,, with the perpendiculars to those surfaces, 
must be equal ; and consequently i=i, ; for u is of 
the same value in both cases. Thus equation (2) 
becomes h=i+i:—/=2i —1, whence 

h+l 





t= 3 . . . (3) 
Moreover 
ies os sin. * 
a a 
sin. = 


Thus the index of refraction is obtainable by cal- 
culation from measurement of the angle / of the 
prism, and the angle h of total deviation. 

Again, if abc, Fig. 5, represent the section of a 








prism and if the perpendiculars de, fg to the faces 
ab, ac be continued to cut a line continued from 
the base b cat hand i, and ifaresk el, mgl be struck 
from h and i, then the path of a ray, 1 e g 0, would 
not be altered. Hence it will be obvious that with 
curved surfaces a tangent must be drawn at the 
point of incidence of the ray, and that the angles 
of incidence and refraction must be taken from per- 
pendiculars to the tangents drawn from the points 
of incidence and exit respectively. Thus, if the ray 
AB, Fig. 6, is incident at B upon the curved surface 
C D, and if E F is the tangent at B, and G H the 


sin. a 


perpendicular thereto, then -==sin. 8, which 


“ 
gives the direction of B I the refracted ray. 
These remarks will make plain the action of 
enses in causing refraction, for a lens may be 


the firm of John Elder and Co., the well-known 
shipbuilders and engineers, of Glasgow. Mr. Ure’s 
death occurred on Thursday, the 3rd inst., at 
Hawkhurst, when he was returning home _ to 
Glasgow from Cannes, where he had been residing 
for some time in the hope of checking and over- 
coming the ravages of a constitutional ailment 
under which he had laboured for several years. 
Eventually, however, he was carried off by a stroke 
of paralysis, at the age of sixty-three years, too 
early an age when we think of the extraordinary 
powers which he had shown himself to be possessed 
of, though not too early to have secured an endur- 
ing reputation asa distinguished engineer in con- 
nexion with the improvement of inland navigation 
by means of two rivers which minister to two of 
the most important industrial and commercial dis- 
tricts of the United Kingdom. 

Born in Glasgow in the year 1820, the deceased 
was the only son of Mr. Alexander Ure, a well- 
known solicitor in that city. He received an excel- 
lent education till he was about fifteen years of age 
at Greenrow Academy, Cumberland, and his first 
start in professional life was in the engineering 
establishment of the late Mr. Robert Napier, when 
it was under the management of David Elder, one 
of the best and ablest engineering schoolmasters of 
whom we have any record. Being a youth of a 
very refined temperament, and fresh from a school 
where his moral nature had been carefully nurtured, 
John Francis Ure did not take well with the some- 
what rough life into which he was brought. Prefer- 
ing rather to be a civil engineer, he sought and 
obtained, after the lapse of a year or so, admission 
to the office of the late Mr. William Kyle, civil 
engineer, land surveyor, &c., which was then the 
leading oftice of the kind in Glasgow. In that 
oftice, and with Mr. Thomas Kyle, the successor 
to the business, Mr. Ure acquireda thorough know- 
ledge of surveying and levelling; and about the 
year 1839 he became principal assistant to the late 
Mr. Andrew Thomson, C.E., under whom he gained 
a large amount of experience in the preparation of 
Parliamentary plans and sections, in the laying 
out of the Pollok and Govan line of railway, which 
was the origin of the Clydesdale Junction Railway, 
and in other kinds of work. With Mr. Thomson he 
was also engaged in superintending the construc- 
tion of the celebrated St. Rollox chimney, Glas- 
gow. From Mr. Thomson’s office he went fora short 





regarded as the revolution of a figure similar to 
kelgm, Fig. 5, about an axisk m. Such a lens is 
called a double convex lens, and the crystalline 
lens of the eye belongs to that class. But in the eye, 
there are lenses of other forms. First, the cornea 
A, Fig. 7, which is of the class called a converging 
meniscus; then the aqueous humour B, which is prac- 
tically a lens of similar class but of different refrac- 
tive power ; next there is the crystalline lens C ; and 
finally the vitreous humour D, which is practically 
a very thick diverging meniscus. These four lenses, 
when built up into one compound lens, have a 
similar effect to that a globular lens would have if 
made of materials of sufficiently high refractive 
index, to focus parallel rays at twice the radius of 
curvature, viz., at the opposite surface to that at 
which the rays enter. The mean refractive index 
of the various media of the eye is, however, but 
little more than that of water, and this has to be 
compensated for in order that the rays may be 
focussed upon the retina, which fits closely on the 
outer surface of the lens D, Fig. 7. This compen- 
sation is effected by the projection of the cornea 
beyond the surface of the larger sphere, and by its 
surface having a smaller radius of curvature. 








THE LATE MR. JOHN FRANCIS 
URE, C.E. 

In a recent issue we briefly announced the de- 
cease of Mr. John F. Ure, the eminent dock and 
harbour engineer, who occupied an important posi- 
iton, first on the Clyde and then for many years 
on the Tyne, and who was latterly a member of 


time to that of Messrs. Gordon and Hill, Glasgow. 
With Professor Lewis D. B. Gordon, who preceded 
Rankine in the Chair of Civil Engineering and 
Mechanics at the University of Glasgow, Mr. 
Ure was a great favourite, and under him he 
spent two sessions in professional study in the 
University, and gained a sound knowledge of the 
scientitic principles of his profession, as was 
evidenced by the character of the class prizes 
which he gained. 

On leaving Messrs. Gordon and Hill, towards the 
end of the year 1845, Mr. Ure secured a very 
much better appointment in the office of Mr. 


J. M. Rendel, London. In that oftice he ac- 
quired considerable experience of engineering 


works in general, being for some time engaged in 
the Birkenhead Docks, and on the Holyhead 
Harbour works, as also on surveys on the River 
Lea, with reference to the improvements that 
were then contemplated upon it. About the year 
1848 the promoters of the East Indian Railway, for 
which Mr. Rendel was the consulting engineer, 
contemplated commencing active operations in 
India; and Mr. Ure formed one of the staff ap- 
pointed by that gentleman to make the preliminary 
surveys of part of the line. But shortly after the 
arrival of the surveying staff in India it was found 
| that the company were not then in a position to 
| proceed with the works, and after an absence of 
about six months or so the staff were recalled. On 
returning to England, Mr. Ure again joined Mr. 
Rendel’s oftice, and was engaged on engineering 
duties of various kinds. His next movement 
was an all-important one, being that which de- 








termined the future character of his professional 
career as a specialist in the wide field of civil engi- 
neering. To that matter we shall now direct our 
remarks. 

About midsummer, 1852, Mr. Ure returned to 
his native city, and was heartily welcomed by_his 
friends on being appointed to the office of resident 
engineer to the Clyde Navigation Trustees, under 
whose charge the river had been so greatly trans- 
formed as to fit it for the navigation of large 
steamers, such as were then being built on its banks, 
or which were trading to almost all parts of the 
world. One of his earliest duties after taking office 
was to institute a complete survey of the river, which 
was, in a sense, given into his professional keeping, 
No systematic observations on, or engineering survey 
of, the Clyde had been made since the year 1839 ; 
and it was at his own suggestion, and on the recom- 
mendation of Mr. James Walker, the consulting 
engineer to the Trustees, that he was commissioned 
to undertake such an important work. From the 
year 1755 onwards there had been reports from 
various eminent engineers ; but at the time of Mr, 
Ure’s accession to office there was no thoroughly 
reliable information available for him to work from in 
designing such improvements as he might consider 
necessary to fit the river for the demands that were 
daily being made upon it, both by shipbuilders and 
by shipowners. His first report, dated 11th May, 
1853, while the survey of the river was in progress 
by Mr. Kyle, embodied suggestions for new works 
and other improvements, the estimated cost of 
which was put down at nearly one million pounds 
sterling. He wanted to carry out a scheme of river 
widening to the Parliamentary lines, and deepening 
to 17 ft. at high water of neap tides between 
Glasgow and Port-Glasgow, which, with river 
dykes, would probably cost fully 200,000/. Then 
there was a sum of 160,000/. for deepening the 
channel between those limits to a depth of 22 ft. at 
high water of neap tides. For increased dredging 
plant he wanted an allowance of 40,0001. ; for com- 
pleting quay walls already authorised by Parliament, 
and for sheds, wharfage, &c., he wanted 56,0001. ; 
then there were other quay works, wharfage, sheds, 
dock entrance, &c., 115,000/. ; lastly, there were 
the Windmilleroft Dock, and the still greater Stob- 
cross Docks—both since constructed— together 
estimated to cost upwards of 400,000/. Such a 
scheme of river and harbour improvement at once 
showed the River Trustees that in Mr. Ure they had 
secured the professional services of a resident 
engineer whose mind could rise to the wants not 
only of the present, but to those of the early future ; 
in short, they had got an engineer who was head 
and shoulders bigger than all the Trustees put to- 
gether, or, at all events, bigger by far than all those 
who constituted the majority of the Trust, and who 
were so peddling and conservative in their notions 
that they scarcely moved a step forward until they 
were impelled from the outside. 

Soon after Mr. Ure took oftice the principal con- 
structional work in hands was Mavisbank Quay, 
which had been planned and resolved upon before 
he was installed in the service of the Trust. It had 
been designed, we understand, by Mr. Walker, who 
was a great advocate for sheet-piling ; but Mr. Ure, 
who had a sort of prescience of what was coming 
in the way of vesgels of 3000, 4000, and 5000 tons, 
and even upwards, insisted to the Clyde Trustees 
that main-piling of the first order should be used, 
knowing that otherwise the dredging of the river 
to obtain the necessary depth would gradually 
cause the failure of the quay. He washed his 
hands clear of all responsibility, for the Mavis- 
bank Quay works, and Mr. Walker, having for 
the time the support of the Trust, went on with 
the quay, and sent resident engineers from Lon- 
don to see the works executed. Things event- 
ually turned out as Mr. Ure had anticipated, and 
in the long run he had to carry out the works in 
accordance with his own views; and it is con- 
fidently believed that the cost to the Trustees for 
the wrong-headedness displayed in connexion with 
these works was at least 10,0001. more than it need 
have been if the proper plan had only been adopted 
at first. There is good reason also for saying that 
Mr. Ure was the first person to commence with a 
proper system of quay wall foundations in the har- 
bour of Glasgow. 

In the month of May, 1854, Mr. Ure completed 
an excellent report to the Trustees on the question 
of graving dock accommodation. Further on in the 
same year, according to instructions, he prepared a 
highly suggestive report dealing with the compara- 
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tive advantages and expense of constructing a wet 
dock, as contrasted with the expense of a tidal 
basin, on lands acquired by the Trustees, having in 
view the capability of the ground, the existing 
or probable wants of the trade, and the number and 
size of vessels likely to avail themselves of the 
accommodation of a dock or tidal basin, respectively. 
He first dealt with the plans on which the Wind- 
millcroft Dock and the Stobcross Docks had been 
projected ; secondly, he considered the compara- 
tive advantages of wet docks and tidal basins for 
the port of Glasgow ; and in the third place he 
gave his own opinions at some length, on the kind 
of works best calculated to provide for the accom- 
modation of the growing trade of the port. This 
report shows most conclusively that Mr. Ure had 
a most thorough grasp of the duties which he had 
undertaken, 

Mr. Ure’s next formal report was prepared about 
a year afterwards, and the subject of it was the 
plan for the Windmillcroft Dock, as authorised by 
Act of Parliament; in the course of this report 
he showed that the proposals to occupy the same 
grounds for dock purposes had brought forth no 
fewer than six plans, one of them being by Rennie, 
so far back as the year 1807. In the recommenda- 
tions embodied in this report, Mr. Ure fell foul of 
Mr. Walker, who had prepared plans for the dock 
in 1840 and in 1849; but he eventually carried the 
day, as his ideas as to the depth of the dock and 
the depth of the entrance were more in accordance 
with the prospective wants of the port than were 
those of the consulting engineer. Onestrong argu- 
ment that then weighed with Mr. Ure was the size 
and draught of the vessels then building onthe Clyde, 
one of these being the Cunard liner Persia, having 
a length of 400 ft. The two engineers held a con- 
ference on the subject in the George Hotel, 
Glasgow, the minutes of which we have seen, and 
from which we find that on all the points of dif- 
ference, Mr. Ure so impressed Mr. Walker with 
the importance and correctness of his views that 
he practically yielded to him in every particular. 

The last report that we can learn of as having 
been prepared by Mr. Ure for the Clyde Trustees is 
one dated September 1, 1858. It embodies a 
detailed account of the works executed in the har- 
bour and river during the year prior to that date, 
with the amounts then still due on the unexpired 
contracts, together with his views as to the whole 
works which it would be most beneficial to carry 
out in the following year. It is certainly a very 
comprehensive and valuable document, a sort of 
State paper which might yet be consulted with 
profit and instruction. 

Beside the reconstruction of Mavisbank Quay 
and the execution of other works already hinted at 
or spoken of, Mr. Ure successfully carried out a 
most extensive system of deepening and widening 
the river ; and it was he who planned and superin- 
tended the cutting of the North Channel at Port- 
Glasgow. He also designed and superintended the 
construction of No. 6 dredger, in the year 1854, a 
vessel in which there were introduced a number of 
structural novelties which proved to be most satis- 
factory in every respect—thus showing that Mr. 
Ure was quite at home in mechanical engineering 
as he was in his own special department of engi- 
neering. That circumstance was also shown in the 
fact that it was at his suggestion and from his plans 
that the large crane at Finnieston Quay was con- 
structed and erected, the builders being Messrs. 
James and George Thomson, of Clydebank Foundry. 
Mr. Ure also planned and took charge of the con- 
struction of the Erskine Ferry piers, and of the 
steam ferry boat working in connexion with them, 
which Lord Blantyre had christened the ‘‘ Urania,” 
out of compliment to the able engineer who de- 
signed it. The improvements which he effected in 
the Clyde were so varied, extensive, and even 
radical in their nature as to entitle him to an 
amount of credit such as has never yet been ac- 
corded to him by the Trustees whom he served so 
zealously. 

Amid the worry to which he was subjected, and 
the extraordinary amount of hard work which he 
got through, Mr. Ure longed for an opportunity of 
obtaining full scope fcr carrying into execution the 
large views which he possessed on river improve- 
ment. He soon attained all that he had desired, 
but in a totally different sphere of usefulness. His 
name and his great abilities as a river engineer had 
become so well known to, and so much appreciated 
by, the Tyne Improvement Commissioners, that 
they made him an important witness in their 





favour before the Royal Commissioners on the 
Tyne Navigation in the year 1855. Subsequently, 
in 1857, a deputation of the Tyne Conservancy 
Commissioners (including the present chairman, 
Mr. J. C. Stevenson, M.P.) visited and made a 
minute inspection of the Clyde as to the improve- 
ments effected or in progress, the mode in which 
the deepening and widening were carried on, 
and other matters; and they silently resolved to 
themselves that, so far as they were concerned, 
they would spare no effort to secure for the 
Tyne those professional services which were re- 
ceived with such a small amount of approbation 
on the Clyde by the Trustees then in power. 
Eventually, on the 3rd of December, 1858, on the 
motion of Mr. Stevenson, Mr. Ure was enthusiasti- 
cally appointed resident engineer of the River Tyne; 
and early in the following year he entered upon 
his ofticial duties, in the discharge of which he 
was destined soon to effect such a transformation 
in the navigability of the Tyne as to place himself 
in the very front rank of his profession. 

The story of the improvements of the Tyne 
throughout the 19} miles over which the Con- 
servancy Commissioners hold sway, has been so 
often told, in a variety of ways, and is doubtless so 
well known to many of our readers, that it is quite 
unnecessary for us to enlarge upon or to repeat it. 
A few of the leading facts, however, ought to 
be mentioned in connexion with this sketch of 
Mr. Ure’s professional career. During the greater 
part of the years 1859 and 1860 Mr. Ure was 
engaged in making a complete and exhaustive 
survey of the then state of the river, its past 
treatment, and its requirements, with a view to 
maturing, and reporting to the Commissioners on 
the measures which he might eventually resolve to 
recommend for effecting a real and permanent im- 
provement. In the month of October, 1859, he 
presented to the Commissioners the first of his 
principal reports, in the course of which he stated 
that the mode by which he aimed at accomplishing 
the deepening of the river was by the application 
of extensive dredging machinery, and in it he re- 
commended the construction of large new dredgers, 
which he described. Entering heartily into the 
spirit of the scheme which he submitted to them, 
the Commissioners at once took the necessary steps 
to obtain from Parliament the means of accomplish- 
ing his able and comprehensive measure of river 
improvement. In the following session the Com- 
missioners promoted a Bill which became law as 
the Tyne Improvement Act, 1861. In due course, 
no fewer than three powerful steam dredgers (Nos. 
4, 5, and 6) were constructed by Messrs. Wingate 
and Co. on the Clyde. There were also built a 
fleet of ten steam hopper barges, nine of which 
were supplied by the firm just named. 

By way of simply indicating the very radical and 
extensive improvements commenced or carried out 
on the Tyne by Mr. Ure, we may state very briefly 
the results of his vigorous and enlightened policy. 
The bar that existed at the mouth of the river has 
been removed, and where there was a depth of only 
6 ft. at low water there is now a depth of fully 
20 ft., which depth is maintained for a considerable 
width into the harbour. Where the obstructive 
‘* Narrows” existed the river has been widened from 
400 ft. to 670 ft. So completely have the dan- 
gerous shoals been removed which existed in Shields 
Harbour that there is now mooring space in a depth 
of 30 ft. of water over a length of about 1} miles at 
low spring tides ; and over the whole distance from 
Shields Harbour to Newcastle there is now a depth of 
about 20 ft. at low spring tides where river steamers 
drawing only 3 ft. or 4 ft. of water used to ground 
for hours. The deepening has also been continued 
above Newcastle so as to give a minimum depth of 
18 ft. at low water over a distance of three miles. 
From the year 1860 up till the end of last year the 
quantity of material dredged from the bed of the 
river had reached the enormous total of 66,000,000 
tons. Of the other important works which have also 
been completed or are in progress, a prominent 
place is due to the Coble Dene Docks, constructed 
from designs proposed by Mr. Ure and his very 
able colleague and successor, Mr. P. J. Messent. 
To Mr. Ure is also due the famous Swing Bridge, 
almost immediately under Stephenson’s wonderful 
High Level Bridge, and certainly one of the finest 
engineering works of the kind yet constructed. 
When thinking of the contemplated improvements 
on the river proper, Mr. Ure saw that they would 
be shorn of very much of their value if the shipping 
could not get up above the fixed barrier where the 





old Newcastle Bridge had hitherto been, at least 
such shipping as could pass under the High Level 
Bridge ; and therefore he was led to design the 
Swing Bridge, the idea of which was heartily ap- 
proved of by the Commissioners, who at once gave 
authority for it to be put into practical execution. 
As many of our readers are aware, it was opened 
for public traffic in the summer of 1876. 

By his massive and comprehensive mind and his 
great practical abilities, Mr. Ure had made himself 
an invaluable servant to the Tyne Commissioners, 
by whom, indeed, he was regarded as one of the 
abiest civil engineers of his time. Entertaining 
such an exceedingly high estimate of him, it is but 
natural to suppose that they would be profoundly 
grieved on learning from him, in the year 1870, that 
there was an urgent, if not even imperious, call 
made upon him to return to Glasgow. Considering 
the quarter from whence it came, and the circum- 
stances under which it was made, it was not in the 
nature of things that it could remain unheeded. 
It was by his only sister that the call was made, 
she being the widow of the late Mr. John Elder, 
whose death took place in the month of September, 
1870. For a number of months Mr. Elder had 
been the sole partner of the firm carrying on the 
immense and world-famous business established 
by iMessrs. Randolph, Elder, and Co. ;Jand his 
widow, almost without warning, was left with 
all its responsibilities exclusively on her own 
shoulders for the time being. Fortunately, in 
Mr. John L. K. Jamieson, who had for several 
years been the general engineering manager to 
the firm, Mrs. Elder had an able and trustworthy 
person on whom she could devolve the more im- 
mediate business cares that had fallen to her 
lot. To Mr. Ure, however, she was connected 
by the very much closer ties which subsist be- 
tween fondly attached brother and sister. Her 
desire was that a new firm should be constituted to 
take up and carry on the business, and that her 
interest in it should be represented in his person. 
Mr. Ure was so much engrossed in his work on the 
Tyne that it was with great ditticulty that he could 
be persuaded to give up his connexion with it. 
But he entertained still more regard for the memory 
of his deceased brother-in-law and for his widowed 
sister, and, therefore, he allowed himself to be 
nominated as senior partner of the new firm of 
John Elder and Co., Mr. Jamieson becoming the 
engineering partner, and Mr. Wm. Pearce (then in 
a responsible post with Messrs. Robert Napier and 
Sons) becoming the shipbuilding partner. The 
partnership just indicated came into existence in 
July, 1870, and it continued till the beginning of 
1879, when Mr. Ure and Mr. Jamieson retired, 
leaving Mr. Pearce as the sole partner, which he is 
also understood to be at the present time. 

Rarely in the whole history of civil engineering 
has such a profound attachment subsisted between 
a public servant and a body of commissioners, one 
of whose duties is that of employer, as that which 
grew up between Mr. Ure and the gentlemen serv- 
ing under Mr. Stevenson as their chairman, and 
under his predecessor, the late Sir Joseph Cowen, 
formerly M.P. for Newcastle. When he announced 
his resignation as their engineer, in order to settle 
down to business in Glasgow, they almost morally 
compelled him to withdraw the resignation, and 
they practically insisted on retaining him as their 
engineer, even though he should limit his residence 
on Tyneside to a few days every month. That 
arrangement continued for several years, and during 
that period of his life Mr. Ure was certainly at his 
best. Feeling the double responsibility too great, 
however, he asked the Commissioners to release 
their hold upon him, which they did by making 
him simply their consulting engineer, the active 
work devolving entirely upon Mr. Messent, who 
was now formally appointed resident engineer for 
the River Tyne, as well as for the Breakwater 
works at the mouth of the river. Mr. Ure began 
to feel his health giving way so much, that in 
the year 1878 he firmly decided on discontinuing 
all responsibility for the great works which he 
had initiated on the Tyne, and in July of that 
year the Commissioners passed a special resolu- 
tion expressing their unwillingness that the con- 
nexion should wholly cease, and asking him to 
accept for the future a retaining fee of 100 guineas 
per annum, so that his services might still be avail- 
able on matters relating to Tyne works. Marked 
evidence of their appreciation of the deceased was 
seen in the presence at his funeral of the chairman 
of the Commissioners, Mr. Hodgson (one of his 
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colleagues), and Mr. Messent, the engineer. On 
Thursday the 17th inst., at the monthly meeting 
of the Commissioners, further evidence was given of 
that profound attachment of the two parties to each 
other of which we have spoken, and which was so 
highly honourable to both. The Chairman submitted 
the following motion: ‘* Resolved that the Commis- 
sioners record the expression of their sincere regret at 
the death on the 3rd inst. of Mr. J. F. Ure, civil 
engineer, and their high appreciation of his remark- 
able ability and energy in designing and carrying 
out the magnificent scheme for the improvement 
of the River Tyne, propounded by him twenty-three 
years ago, and which, by its comprehensiveness and 
completeness, and its engineering and _ financial 
success, has abundantly justified the confidence and 
support accorded to him both by the public and the 
Commissioners, and entitles him to rank amongst 
the greatest engineers of modern times. Resolved 
also that a copy of this resolution be sent to the 
sister of Mr. Ure (Mrs. Elder), with an expression 
of the Commissioners’ sympathy with her in her 
bereavement.” In supporting his motion the Chair- 
man remarked that Mr. Ure certainly planned and 
executed the most comprehensive course of river work 
ever accomplished, and which conferred the greatest 
benefits on the district served by the River Tyne. 

On Wednesday, the 9th inst., Mr. Ure’s remains 
were consigned to their last resting-place in the 
Glasgow Necropolis, in presence of alarge company 
of personal and professional friends. His grave is 
in close proximity to that of his brother-in-law, 
the late Mr, John Elder. 
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THE BRUSH INCANDESCENCE 
APPARATUS. 

Tue Brush Company was formed at a time when 
incandescence lighting was almost unheard of, and 
at once achieved an amount of success that kept 
them fully employed, leaving them but little time 
for the production of novelties. As the march of 
events, however, quickly showed that a firm which 
was not in a position to supply lamps for domestic 
purposes would be left behind in the active com- 
petition for public favour the company acquired 


in a position to execute contracts for any descrip- 
tion of electric lighting. But for some reason or 
other Brush incandescence installations were few 
and far between, and the public, while freely buy- 
ing their generators and arc lamps, conceived the 
opinion that they did not excel in the newer depart- 
ment, and this feeling was signally confirmed when 
the Metropolitan Brush Company was found to 


have erected a number of Swan lamps fed by a | 


Siemens generator. The passing of the Electric 
Lighting Act, and the demands of the sub- 
companies, who quickly found that the business in 
incandescence lighting far exceeded that upon 


brought the matter prominently before the Board, 
and consequently their attention, and that of their 
staff under the direction of Mr. Percy B. Allen, 





and all the various details connected with the gene- 
ration and control of the current. This system is 


| now complete, and the company, together with its 


numerous offspring, will be in a position to enter on 
next winter's campaign ready to execute any de- 
scription of work that may present itself. 

As is well known, the Brush Company own 
several dynamo patents, in addition to the one 
that they have hitherto pushed, and therefore, when 
it became a question of manufacturing a machine 


| expressly for incandescence lighting, they did not 
| need to produce an entirely new design, but selected 
the Lane-Fox patents, and was thus presumably | 


the Schuckert generator from their repertory, 
modifying it to suit the altered conditions under 
which it was required to work. Our readers will 
remember that the Schuckert machine has an 
armature consisting of a disc wound Gramme- 
fashion, and revolving between two _pole-pieces 
that have deep extensions embracing the sides of 
the disc. The field magnets, commutator, c., 
are similar to those of the Gramme machine, indeed 
the only difference is the substitution of a dise for 
the ring in the armature. Originally intended to 
feed a number of arc lamps arranged in series the 
machine furnished a current of very moderate 


intensity and of high potential, conditions which 
which the Brush Company had made its reputation, | 


were totally inapplicable to incandescence lighting. 
The long coils of fine wire had therefore to be 
replaced by a much coarser conductor, and at the 


| same time the diameter of the disc was increased 
has been devoted for a considerable time past to | 

. . . ' 
the elaboration of a complete system including | 


and the number of field poles was raised from two 
to four. This, of course, produced fourneutral points 


generators, regulators, lamps, holders, switches, | in the field, and necessitated the use of four brushes 
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on the commutator to collect the currents, which 
could be employed to feed two independent circuits, 
or be coupled parallel intoone circuit. Figs. 1, 2, and 
3 show the modified Schuckert generator as now 
constructed, while Fig. 4 illustrates a further modifi- 
cation, in which three armature discs are mounted 
upon one spindle, each revolving within corre- 
sponding polar extensions, which are hidden from 
view in the figure. A considerable number of the 
former variety of these machines has been made, 
and very good results have been realised. They 
give a good return in currents from the power ex- 
pended, and maintain the lights with greater uni- 
formity. 

When the field magnets of the generators are 
‘*shunt wound,” their production will vary to a 
certain extent with the demands of tlre circuit, but 
yet not sufficiently so as to allow more than a mode- 
rate proportion of the lamps to be turned out 
without danger of injury to ‘the remainder. To 
remedy this defect and to render it possible that 
any number of the lamps on a circuit might be ex- 
tinguished without regard to the rest, Mr. Allen 
devised an automatic regulator which acts upon the 
field magnets of the generator in such away that the 
difference of potential at the poles is kept constant, 
whether the current be strong or weak. Fig. 3 
shows the regulator and the dynamo as they appear 
when at work. Fig. 5 is an elevation partly in 


section of one part of the regulator, and Fig. 6 is a | 


diagrammatic view explanatory of its method of 
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| and through a worm and wormwheel and ascrewed 
| spindle to lower the platform upon which the carbon 
plates are mounted. This increases the resistance 
| of the pile and consequently diminishes the current 
flowing in the field circuit of the machine, and the 
total amount of current generated. On the other 
| hand, should the difference of potential between the 
| mains diminish the contrary effect would take place 
| and the plates be forced together, until at length, 
| if the demand of the circuit increased up to the 
| full capacity of the generator, the upper plate would 
| be brought into contact with a fixed stop and the 
| carbon pile be short-circuited. It is surprising 
. ; ; ers | with what readiness this regulator works; if a 
action. Referring to this latter figure it will be | couple of lamps be added to or subtracted from the 
seen that the magnet coils of the generator form a | circuit the wheels go into gear and after a turn or 
shunt to the main circuit, and have connected with | two come out again, remaining stationary until a 
them two piles of carbon plates through which the } fresh charge is made, and if the lights be turned 
magnetising current must flow. These plates are con- | out to the last one or two but very slight difference 
tained within avertical cylindrical case(Figs. 3and5), | is to be detected in their brilliancy. By adjusting 
and have an electrical resistance varying according | the tension of the spring which supports the core 
to the pressure brought to bear upon them. For of the solenoid the condition of the whole circuit, 
every change in the number of lamps burning on the | as regards potential, may be raised or lowered as 
circuit a change is made in the pressure upon these | desired. 
plates ; when the lamps are increased the platesare | 
forced tighter together, and when the lamps are di- | — 
minished the pressure is released. This is effected in ELECTRIC LIGHTING NOTES 
the first place by thesolenoid d, Fig.6, which isshown | Lorn Tuvrtow has accepted the chairmanship of 
upon the shelf in Fig. 3. This solenoid is placed | the Anglo-American Brush Electric Light Corporation, 
in a derived circuit from the main, and continually | Limited, and Mr. Herbert C. Gibbs, of the firm of 
tends to draw down its core in opposition to the | Messrs. Anthony Gibbs and Sons, has also joined the 
pull of an adjustable spring. The core isconnected | board. wane 
to a balanced leverc, which plays between twocon-| An installation of a Lumley dynamo machine and 
tact pieces a andb, but which, when the difference of | sixty Woodhouse and Rawson lamps has just been put 
potential between the mains is normal, touches Up at Messrs. Barrett’s mineral water works by the 
neither of them. Should, however, this difference | Lumley Electric Light Company. Messrs. W oodhouse 
increase the core would be drawn down, and the #24 Rawson oe ieee as the contractors for 
lever would rest upon the lower contact, thus “!Y™8 siadheiamen 
establishing a circuit from the main, round the Messrs. Siemens Brothers have received an order to 
right-hand magnet f and back to the main. The ¢¢ electric light apparatus to two steamers, the 
armature g would thenattract and put the clutchinto | Norwich and the Ipswich, now building for the Great 
gear with one of the bevel pinions, which are | Eastern Railway Company at Hull. They are twin- 
constantly kept running bya band from the axis of | screw boats, and are to have fifty lamps each in the 
the dynamo (Fig. 3). The pinion immediately | first-class cabins. It was at first intended by Mr. 
begins to rotate the wheel with which it is in gear | W. G. Ramsden, the company’s consulting engineer, 




















a 





(To be continued.) 

















_484 


ENGINEERING. 


[May 25, 1883. 








to use accumulators and charge them at Harwich each 
trip, but this plan has been abandoned in favour of an 
engine and a dynamo (D S D2). 





The Grands Magazins des Printemps, Paris, have 
been lighted by 160 Jablochkoff candles and 112 Maxim 
incandescent lamps. The machinery is all placed 
under the basement, and there are four Weyher and 
Richemont engines producing from 20-horse-power to 
25 horse-power each. A Porter-Allen engine of 80 
horse-power is also in use. These motors actuate 
four alternating current Gramme dynamos of twenty 
lights each, a continuous current AGramme machine 
works thirty Maxim lights, and four new alternating 


current machines of twenty lights, together with several | 
continuous current Grammes are employed for the | 


other incandescence lamps. The steam is produced 
by Belleville inexplosible generators. This installation 
is only temporary, but a permanent one will take its 
pace, and the steam will be supplied by eight boilers 
feeding engines made at Creusdt and developing 500 
horse-power. The cost is estimated at about a fourth 
that of gas in Paris. 





An experimental lighting of the Court Opera House 
at Vienna by the electric light recently took place 
beforea large audience of invited guests. The first 
scene was laid in a room in which broad daylight was 
gradually changed through dusk and twilight into 
heavy night. This experiment went off with surprising 
steadiness, and at the close the audience broke into 
loud applause. After further experiments came a trial 
of costumes under various degrees of lighting. About 
fifty ‘‘supers,” male and female, were assembled on 
the stage in dresses of varied hue and texture. The 
electric light showed up the colours of the dresses per- 
fectly without any of the materials losing their bril- 
liancy. After this there succeeded a landscape scene 
in which bright daylight was followed by slow degrees 
of evening red, sunset, moonlight, morning glow, and 
sunrise. After this the proceedings terminated with 
a thunderstorm, and the audience left with high ex- 
pressions of approval. 

An experiment ona small scale to supply electric 
light from a central station, has for some time past 
been made at Brixton by Messrs. Fyfe and Main, who 
have established a very complete installation, and 
have taken contracts for lighting houses of business 
in the neighbourhood internally and externally. The 
experiment appears to answer well, and Messrs. 
Fyfe and Main are now making arrangements to 
lay down in the autumn, 250 horse-power for the 
purpose of lighting, which they are confident from 
the present demand they will require through the 
winter. At present they are not running more than 
twenty-five of their arc lamps, which since they 
were illustrated in ENGINEERING have been still further 
improved ; the brake has been made less delicate, 
and the fan is replaced by a mechanical friction 
arrangement, brought into action by centrifugal force. 
The lamps are moreover now fitted with an auto- 
matic shunt, and the resistance forms part of the 
regulating coil. The steadiness of the lights has thus 
been insured. Any one passing Brixton Station can 
see the large egg-shaped lamps, several of which are 
mounted outside shopsin the street. The Bon Marché 
is fitted with twelve Fyfe-Main lamps inside, while in 


some smaller establishments, with lower pitched | 
ceilings, Mr. Fyfe has arranged incandescence lamps of | 


his own pattern. At the present price charged per 
lamp per year, the small plant is very profitable, and 
much better results are of course expected from the 
large installation in contemplation. How far the con- 
stant and loud complaints of electricians on the want of 
perfectly regular running engines for the steady pro- 
duction of arc lamps are justified, it is difficult to tell, 
but that arc lamps can be made to run practically steady 
with a very indifferent engine, governed only by a 
throttle valve, is demonstrated by the Fyfe-Main in- 
stallation. 

On Tuesday last there was a trial at the works of 
Mr. Peter Brotherhood of a search light construced by 
the Edison Company. The generator was one of the 
latest type built by the Edison Company under the 
advice of Dr. John Hopkinson, F.R.S. Since the arrival 
of these machines from America they have been under- 
going a gradual process of improvement, and so suc- 
cessful has this been that the generator that formerly 
would only supply sixty incandescence lamps is now 
able to feed 200 with equal facility, and with a slower 
speed of rotation. The change is primarily due to a 
fresh disposition of the metal in the magnetic field, 
whereby a much greater magnetic intensity has been 
obtained around the armature. The generator em- 
ployed on Tuesday ran at about 500 to 550 revolutions 
per minute, and when absorbing 14 to 16 horse-power 
showed no perceptible spark at the commutator. The 
lamp, which was a hand-regulated one made by 
Sautter, Lemonnier, et Cie., gave a light of from 30,000 
to 50,000 candles. It was enclosed in a cylindrical 
bonnet, in one end of which was fixed a mirror about 





18 in. in diameter. This had been made by warming 
a disc of plate-glass and bending it between two iron 
dies to the proper curvature and finally silvering it on 
the back, without any preliminary grinding or polish- 
ing. The carbons were set to throw the greater part 
of their light on to the mirror from which it was 
reflected in a nearly parallel beam of great intensity. 
When this was projected on to the Victoria Tower of 
the Houses of Parliament, at a distance of about half 
a mile, two concentric areas of light were seen, a 
central one of high intensity about 30 ft. in diameter, 
surrounded by a ring of lesser intensity abont 100 ft. 
indiameter. The trial, which was partly to show that 
the electric light could be concentrated in a powerful 
beam without the use of expensive optical apparatus, 
the mirror only costing about 8/., was extremely suc- 
| cessful. 








| The Electric Lighting Committee of the Corpora- 
| tion of Leeds are prepared to receive tenders for 
lighting by electricity the Town Hall, the new 
| unicipal Buildings, and the Victoria-square. It is 
| suggested that twenty-candle power incandescence 
{lamps should be used in the following numbers: In 
| the Victoria Hall, 500; the General Reading Room, 
51; the Lending Library, 70; the Reference Library 
| (lower level), 60; upper level, 80; total, 761. There 
| are also to be eleven arc lamps, of which seven will be 
| out of doors, and four in the pay and clerks’ offices. 
| Although this is the arrangement which appears the 
|most feasible to the committee, great latitude is 
allowed to persons open to tender, and they are 
| requested to furnish alternative plans if it should 
|appear to them that any improvements can be 
‘effected upon the one laid down in the published 
| specification. The Committee offer to provide land, 
buildings, engines, and boilers, and to find gas, water, 
| and coal, and to pay all wages, rates, and taxes, and 
| the contractor is requested to state (1) the price for 
| the erection of his apparatus, its maintenance for one 
| year, and its removal at the end of the term ; (2) the 
| selling price of the plant to the corporation at the end 
| of the year ; (3) the price for the same work as specified 
|under heading (1), but with the period lengthened 
|to two years; (4) the selling price of the plant 
|at the end of two years. It would thus appear 
|that the Corporation of Leeds is anxious to make 
|a tentative trial of the electric light without bind- 
|ing itself to any particular system, so that should 
| any improvements occur during the next two years it 
will be able to take advantage of them by dismissing 
| the present contractors and making a fresh bargain. 
| It is somewhat strange, however, that in thus making 
'an experiment they should practically exclude every 
| electric light firm of the first standing except one, by 
| requiring that ‘‘the tenders must provide for the em- 
ployment of the Crompton-Biirgin dynamo machines, 
for both the are and incandescence lamp lighting.” It 
is certain that neither Messrs. Siemens Brothers, the 
Edison, or the Brush companies will entertain this 
proposition, and enter upon a risky contract for the 
purpose of pushing the machines of a rival manu- 
facturer. It will no doubt be very flattering to Mr. 
Crompton to find how his apparatus is appreciated at 
Leeds, but we think that the Committee has been ill- 
advised in thus rejecting the generators of other firms 
whose reputation in that branch stands at least as high 
as that of the Swan United. 

Mr. N. de Kabath, has received an invitation to 
join the Board of the Maxim-Weston Electric Com- 
pany, and in signifying his acquiescence to the pro- 
posal, has, in a letter addressed to the chairman, 
Admiral Sir E. A. Inglefield, given a general account 
of the success of Maxim and Weston systems in 
America and on the Continent. From this we learn 
that in New York there are five central stations, each 
fitted with engines of 500 horse-power, with space for 
the duplication of the plant. The company’s works 
at Newark, N.J., employ 1000 men, and are turnin 
out dynamos at the rate of four a day. The Unite 
States Electric Lighting Company paid to their share- 
holders last year 5 per cent. on their capital, besides 
carrying over a large reserve. The stock of the com- 
pany is quoted at 35 per cent premium, and is mostly 
in five or six hands. Thesub-companiesin New York, 
New England, Pittsburgh, Louisville, Chicago, Charles- 
town, and elsewhere, are doing equally well. It is 
estimated that there are not less than 20,000 Weston 
are lights in the United States, and 50,000 Maxim 
lamps in daily operation, and the life of the latter is 
stated positively to be from 1800 to 2000 hours. The 
French Company is busily engaged, and has paid for 
its patents very nearly the same price as the English 
Company ; they, however, are not working the Weston 
patents, as the French law makes it obligatory to manu- 
facture the apparatus in France. There are also in- 
stallations of Maxim lamps in most European countries. 
Having thus discussed the position of the Maxim- 
Weston system in other countries, Mr. de Kabath 
turns to consider the position of the English company. 
As our readers will remember (see page 378 ante), the 
funds of the company are growing very low, the capital 








having been mainly expended in the purchase of patents, 
and it is now proposed to raise about 300,000/. additional 
capital. He points out that the difficulties of the 
company have arisen chiefly from insufficiency of 
capital, and compares their position to that of a gas 
company started in London with only 100,000/. The 
success attained in the United States is a guarantee, 
he considers, that if the business here be conducted 
with adequate means and the same amount of enter- 
prise, it must lead to equally good results. There is, 
however, one very material point that Mr. de Kabath 
has omitted to take into account, and that is the price 
of gas in America, which is usually three times as high 
as in England. If the electric companies here had to 
compete with gas at 10s. a thousand feet instead of 
3s., then shares would stand at a very different figure 
than they do, even on the Continent, where gas is 
always dear; but the progress that has been made 
amounts to very little, and we infer that the Weston 
dynamo, excellent as it certainly is, is almost unused in 
this country up to the present time. 


ENGINES OF H.ML.S. “SATELLITE.” 

A Few weeks ago (vide pages 249 and 266 ante) we 
published a paper read by Mr. J. Butler, at the recent 
session of the Institution of Naval Architects, this 
paper describing the results of experiments made on 
H.M.S., Satellite and Conqueror working with forced 
draught in the stokeholds. We at the saine time (vide 
pages 266 and 267 ante) illustrated the arrangements 
of boilers with which these vessels are respectively 
fitted, and we are this week enabled through the 
courtesy of Messrs., Humphrys, Tennant, and Co., to 
give a two-page engraving of the engines of H.M.S. 
Satellite. Of the engines of H.M.S. Conqueror we 
shall give illustrations in a later issue. 

The engines of the Satellite are of the horizontal 
compound return connecting rod type, and their 
general arrangement will be readily understood from 
our two-page engraving, in which Fig. 1 is an end 
elevation looking aft; Fig. 2 an end elevation looking 
forward; Fig. 3 a plan; and Fig. 4 a horizontal 
section through the cylinders. The cylinders are on 
the starboard side of the vessel, and are respectively 
36 in. and 62 in. in diameter, the stroke of piston in 
each case being 2 ft. 6 in., and the relative capacities of 
the two cylinders being thus as | to 2.97. 

As will be seen from Figs. 3 and 4, each piston has 
a single rod, this rod being coupled in front of the 
cyiinder to a crosshead from which two rods extend to 
another crosshead on the port side of the crankshaft. 
To this crosshead the corresponding connecting rod is 
—* The crossheads are provided with slipper 
guides. In the case of the low-pressure cylinder the 
piston rod is extended through the back cover and 
attached to a crosshead provided with a slipper guide, 
supported as shown in Figs. 2 and 3. The cylinders are 
both steam jacketted and are made with loose liners as 
shown in Fig. 4. From this view it will also be seen 
that each cylinder is provided with a slide valve 
double-ported to both steam and exhaust, the main 
valve of the high-pressure cylinder having an expansion 
valve of variable stroke working on its back. The 
main valves are driven by link motion of the bar link 
type, while the expansion valve is driven by the ar- 
rangement of gear shown in Fig. 1. From this view 
it will be seen that the expansion eccentric is coupled 
to one end of a link of somewhat peculiar form, the 
other end of this link being coupled to a fixed fulcrum, 
A radius rod connected to the expansion valve spindle 
takes hold of the block sliding on the expansion link, 
the position of this block being adjustable as shown, 
Fig. 1 also shows clearly the arrangement of the revers- 
ing gear. 

The crankshaft is of Siemens-Martin steel, and is 
94 in. in diameter, except at the crank-pin bearings, 
which are 10 in. in diameter by llin. long. The pro- 
peller shaft is 84 in. in diameter, and is also of Siemens- 
Martin steel. The crankshaft has three bearings, these 
being of the aggregate length of 60 in. ; the upper part 
of each plummer-block is connected to the cylinders by 
wrought-iron stays entering suitable bosses as shown. 
A light but strong framing is thus obtained. 

The surface condenser is placed on the port side 
opposite the low-pressure cylinder, ds shown in Figs. 
2and 3. It exposes 1900 square feet of cooling sur- 
face. There is one double-acting air pump 14in. in 
diameter by 2 ft. 6in. stroke worked direct from the 
low-pressure piston. The water for condensing is fur- 
nished by a separate centrifugal pumping engine. 

The engines drive a two-bladed Griffiths screw hav- 
ing the blades fitted with Bevis’s feathering gear. 
The screw is 13ft. in diameter with a pitch of 
13 ft. 6 in. 

The engines are supplied with steam by four boilers 
of the long cylindrical type (see illustration on page 
266 ante) worked at a pressure of 90 ]b. per square 
inch, these boilers being each 7 ft. 5in. in diameter by 
14 ft. Sin. long, and being made, with the exception of 
the furnace, combustion chambers, and tube-plates, of 
Siemens-Martin steel. The shell plates are }}4 in. 
thick. Each boiler is provided with two furnaces 
2ft. 9in. in diameter by 5 ft. long, while the tubes, 
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which are of wrought iron, are 5 ft. 8 in. long between 
tube-plates, 24 in. in diameter, and 0.165 in. thick. 
Altogether the boilers have 110 square feet of grate 
surface, and 2920 square feet of heating surface, of 
which latter 2430 square feet is tube surface. The 
boilers all work into one lifting funnel which rises to 
a height of 50 ft. above dead plates of furnaces. 

We have said that the Satellite is provided with 
closed stokeholds and arrangements for working with 
forced draught. The arrangement was illustrated by 
us on page 266 ante, from which engravings it will be 
seen that the two fans which supply the air under 
pressure are fixed one in each stokehold at the lower 
end of the air supply pipe, the fans running horizon- 
tally. Each fan is 5 ft. in diameter, and is driven by 
a direct-acting engine with a single cylinder 7 in. in 
diameter and 4 in. stroke. Each fan takes in the air 
on its upper side and discharges all round its cireum- 
ference. When running at 400 revolutions, these fans 
give an air pressure of 1} in. of water, the pressure in- 
creasing about 0.3 in. for each additional 50 revolutions 
per minute of the fans. 

We have so recently published the results of the 
forced draught and other trials of the Satellite (see 
page 268 ante) that it will be unnecessary that we 
should reprint the figures here; we may, however, 
state that on July 11th last, when the air pressure 
reached from 1} in, to 2 in. of water, the engines in- 
dicated as much as 1397 horse-power, this correspond- 
ing to the development of 16.9 indicated horse-power 
per square foot of firegrate. On this occasion the 
steam pressure averaged 804 lb. per square inch, the 
vacuum was 23.41 in., and the revolutions were 121.45 
per minute. When worked with natural draught on 
April 3rd, 1882, the engines of the Satellite developed 
1116 indicated horse-power, this corresponding to 
10.15 indicated horse-power per square foot of ftire- 
grate. On this occasion the mean steam pressure was 
84 lb., the mean vacuum 26.5 in., and the revolutions 
98.52 per minute. For further particulars of these 
trials we must refer to Mr. Butler’s paper already 
mentioned, 

Altogether the machinery of the Satellite is of much 
interest, and the results of the further experience with 
the forced draught will be closely watched by all con- 
cerned in the reduction of the weight of, and the space 
occupied by, marine engines. 

LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 28th ult., the steel twin-screw 
steamer Bega, built by Messrs. Russell and Co., Port- 
Glasgow, and engined by Messrs. Rankin and Black- 
more, Greenock, for the Illawarra Steam Navigation 
Company, of Sydney, was officially tried on the measured 
mile off Skelmorlie, and proved a complete success. She 
is a vessel of 550 tons, and measures 190 ft. by 244 ft. by 
16 ft., her light draught being required for the shallow 
bars which she has to cross. The engines with which she 
is fitted are of Rankin’s patent, and such as have proved 


highly successful in a large number of other steamers. | 


The speed attained by the Bega was an average of 12 knots 
per hour. 


On Saturday, the 28th of April, the official trial was 
made on the Clyde of the new steel screw steamer Iona, 
a vessel of 1200 tons, which was recently built and 
engined by Messrs. James and George Thomson, Glas- 
gow and Clydebank, for the passage between London 
and Leith. She measures 270 ft. by 324 ft. by 18 ft. On 
trial she attained a mean speed of 15 knots per hour, 
and her engines worked up to 2350 horse-power. The 





cylinders are 38 in. and 75 in. in diameter, with a stroke | 


of 48 in. Steam is supplied by two double-ended steel 
boilers working up to a pressure of 90 lb. per square 
inch. 





On the same day the iron screw steamer Bonnington, 
built by Messrs. Robert Duncan and Co., Port-Glasgow, 
and engined by Messrs. Dunsmuir and Jackson, Glas- 
gow, ran the measured mile at Skelmorlie. With about 
1000 tons of cargo and coal on board, she attained a speed 
of nearly 12 knots. Her engines did their work admir- 
ably. After the trials she returned to Glasgow to com- 
jlete her loading for Buenos Ayres. She is owned by 
Messrs. Renton and Co., Glasgow. 





On Saturday, May 5th, Messrs. J. Blumer and Co., 
launched from their shipbuilding yard at North Dock, 
Sunderland, the G. W. Jones, built to the order of 
Messrs. H. Jones and Co., of Cardiff and Newport, 
and intended by them principally for the importation 
of iron ore from Spain. The dimensions are: Lang 
228 ft.; beam, 31 ft. 6 in.; depth, 14 ft. 6 in. he 
engines and boilers, of 110 horse-power nominal, were 
supplied by the North-Eastern Marine Engineering 
Company, from their new establishment at Wallsend, 
near Newcastle-on-Tyne. : 


On Saturday, May 5th, Messrs, E. Finch and Co., 
Limited, made a trial trip with the steamship Maroon, 
built to the order of Messrs. C. O. Young and Christies, 
of Cardiff, and sold by them to the Caribbean Steamship 
Company, of London, for their West India trade. 


On Thursday, the 5th of May, a new paddle steamer 
named the Rio Pardo, built and engined by Messrs. 
Caird and Co., Greenock, for the National Brazilian 
Steam Navigation Company, and intended to trade 
between Rio de Janeiro and Buenos Ayres, made 
her official trial trip. Her dimensions are; Length, 
272 ft.; breadth, 34 ft.; and depth from spar deck, 
19 ft. 8in. Her engines are of the compound oscillating 
type, working up to 1600 horse-power, the cylinders are 
45 in. and 80 in. in diameter with stroke of 5 ft. She has 
two multitubular double-ended steel boilers with eight 
furnaces. Over the measured mile she attained a mean 
speed of 13 knots, which was exceedingly satisfactory, 
considering that while she was contracted for to carry 
430 tons on 8 ft. 3 in. draught of water, she had 480 tons 
of dead weight on board, and was only drawing 7 ft. 11 in. 
She has been designed for carrying a large number of 
passengers, live stock, and general cargo; and she is 
fitted with incandescence electric lamps on Edison’s 
system, and with a ‘‘ Haslam” patent refrigerating 
machine. 


On Monday, May 7th, an iron twin-screw steamer of 
78 tons gross register, named the Taliesin, was launched 
from the Commercial Graving Dock, Cardiff. The 
Taliesin is of the following dimensions: Length, 85 ft. ; 
beam, 18 ft. ; and depth of hold, 7 ft. 6in. She has been 
built and engined by the Tyneside Engine Works Com- 
pany, Limited, Cardiff, to the order of Messrs. Coppock, 
Carter, and Co., of Connah’s Quay, near Chester, and is 
intended for towing and passenger traffic on the Dee. 


On Monday, the 7th of May, there was launched from 
the works of Messrs. Oswald, Mordaunt, and Co., South- 
ampton, an iron screw steamer of the following dimen- 
sions: Length between perpendiculars, 260 ft. ; breadth, 
36 ft.; depth in hold to floors, 18 ft. Built to the order 
of Messrs. John Corey and Sons, Cardiff, she is intended 
to take the highest class at Lloyd’s both for hull and ma- 
chinery. The engines by the same firm have cylinders 
30 in. and 60 in. with a stroke 42in., steam being supplied 
by two boiler 13 ft. in diameter at a wcrking pressure of 
90 Ib 





On Saturday, the 19th inst., Messrs. Campbed], Mack- 
intosh, and Bowstead launched from their yard at 
Scotswood-on-Tyne the Tenterden, a finely modelled iron 
screw steamer 256 ft. long, 33 ft. 8in. broad, and 20 ft. 
deep, built to the order of Messrs. A. L. Elder and Co. 
She will carry 2000 tons dead weight on a moderate 
draught, and is specially designed for the Australian coal 
trade, having very large hatchways to enable her to load 
and discharge her cargo with great expedition. Her 
engines will be by the North-Eastern Marine Engineer- 
ing Company, Limited. 





On the 21st inst. Messrs. Earle’s Shipbuilding and 
Engineering Company, Limited, launched from their 
yard at Hull a fine twin-screw passenger and cargo 
steamer named the Ipswich for the Great Eastern Rail- 
way Company’s service between Harwich and Rotterdam. 
The vessel is to be the same in all respects as the Norwich 
built by Earles’ Company, recently launched and now 
nearly completed, and like her is to be fitted with the 
electric light by Messrs. Siemens Brothers. 


HOT BLAST STOVES. 
To THE Epifor or ENGINEERING. 

S1r,—-I notice in your issue of yesterday a report of the 
discussion at the Iron and Steel Institute meeting, on the 
advantages of high temperature of blast for blast furnaces, 
and much regret that I was unable to attend the dis- 


| cussion, and point out afew facts worth noticing. Mr. 


Hawdon, in his paper, made out an account of the money 
value of some of the advantages, but (no doubt acci- 
dentally) left out other most important ones. Thus the 
‘* depreciation” on the ‘‘ Cowper stoves” is practically nil, 
whereas the ‘‘ depreciation” on the pipe stoves is, together 
with the ‘‘ interest” fully 15 per cent. as stated; then the 
profit must be taken on theiron made, viz., 458 tons in 
place of 400 tons with the pipe stoves, and the saving of 
coke also must be taken on 458 tons of iron, when the 
account will stand as follows: 


Interest and depreciation on the pipe £ 


stoves atli percent... id eae 495 
Interest and depreciation on the “‘ Cowper 
stoves” at 5 per cent. ; aie aaa 233 





Difference, being saving in depreciation 

with ‘“‘ Cowper stoves” ... a ss 262 
Saving in coke, as in the Newport case, 

14 cwt. per ton=11}d. One-fourth 

better gradein quality=3d. per ton. 

Total saving 144d. per ton on 458 tons 

per week (not 400 tons) =23,816 tons per 


annum as jie aS es “ 1414 
Profit on 458 tons—400 tons=58 tons iron 

per week at 4s, per ton. equals per 

annum ae wis aaa we 603 
Total saving and profit per annum in 

favour of ‘‘Cowper stoves”... ae 2279 





The saving of coke at present attained at Newport, 
| however, is nothing like what is always obtained by the 


The | use of the ‘‘ Cowper stoves,” but as the economy there 


following are the Maroon’s principal dimensions and par- | has been steadily increasing from the first, when the 
ticulars: Length over all, 250 ft.; breadth (extreme), | temperature of blast was, for the purposes of experiment, 


35 ft. 2 in. ; depth of hold, 18 ft. 3in. 
capacity of 2000 tons. She attained a speed of 114 kno 
per hour over the measured mile. 


She has a nrg ber | ong aed kept low, nodoubt the usual economy will soon 


obtained. : 
But the practical and important effects that have long 


been attained by the use of highly heated blast, are now 
so well appreciated by numbers who have had experience 
with the *‘ Cowper stoves,” that it seems hardly neces- 
sary to detail individual cases, but the following are 
amongst others worthy of note: in Wales at one works 
the saving in coke has been 3 cwt. per ton of iron made 
(the previous pipe stoves having been good ones), at 
another works 4 cwt., at another 5 ewt., and another still 
more (owing to the old pipe stoves having been inferior) ; 
in Cleveland the saving in coke has been 24 cwt. to 3} cwt. 
over good “pipe stoves ; in Staffordshire 6 cwt. to7 cwt. 
or 8cwt. of coal; in France, Germany, Switzerland, and 
America, the savings have also been very large, runnin 
up to 7? cwt. of coke in some cases, and in all the “‘ make’ 
has been largely increased. The total annual saving to 
those ironmasters who now use the stoves is over 452,000/. 
Yours truly, 
E. A. Cowper. 

6, Great George-street, Westminster, S.W., May 19, 1883. 








SEA-SAND IN FILTER BEDS, 
To THE EpiToR OF ENGINEERING. 

Srr,—I should be obliged if some of your readers could, 
from their experience, give information as to the amount 
and number of times of treading required to insure con- 
solidation of fine sea-sand, sufficient to avoid any further 
settlement or consolidation whatever, for, say, the first six 
months after the beds are in use. 

The layer of sand being about 2 ft. thick with the usual 
bed of coarse shingles and hollow bricks under same, and 
a head of water about 4 ft. above the top of the sand. 


Yours obediently, 
May 23, 1883. A. 








RIVET MAKING MACHINERY. 
To THE Epiror OF ENGINEERING. 
Sir,—Can any of your correspondents give the nam e 
of some first-class rivet machine makers ? 
Yours truly, 
** River.’ 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Strike of File-Cutters in Sheffield.—Speaking on 
Monday as to the present strike of file-cutters, Mr. S. 
Utley (secretary of the File-Cutters’ Association) stated 
he was generally opposed to strikes, but there were times 
when it was necessary to protest against what they 
believe to be an injustice. The manufacturers had refused 
to submit to arbitration, and consequently the men had 
no alternative but to make a stand, aud he was opinion 
that if the question had been left in the hands of some dis 
ee party the reduction would not have been 
made. 





Railway Extension between Leeds and Lancashire.—The 
London and North-Western and the Lancashire and 
Yorkshire Railway Companies are at present engaged in 
carrying out, at a cost nearing 300,000/., a series of 
extensions, which will tend to shorten and make 
safer journeys by rail from Leeds and other parts of 
Yorkshire to Lancashire and the west. The extensions 
are being executed in several sections, in some of 
which the works are nearly completed, and in others 
a start has not yet been made. The first division 
comprises the widening of the main permanent way and 
the putting down of two more pairs of metals from Long- 
wood, a mile and a half on the Lancashire side of Hud- 
dersfield, to the mouth of the Springwood Tunnel. This 
portion of the work, which will shortly be finished, in- 
cluded the building of twenty arches of solid, massive 
masonry for the new rails to be laid upon. The stone for 
this viaduct has been taken from the hard rock in the 
Paddock cutting, which has to be made for the new lines. 
The contract for the broadening of the two tunnels, near 
Huddersfield station, one of which is about 500 yards, 
and the other 300 yards long, will be let soon in one 
section. This will be one of the costliest parts of the 
whole undertaking, for one side of Spring-street, in Hud- 
dersfield, and other valuable property will have to com- 
down, and the re-construction of the tunnel will be ex- 
pensive. The aggregate figures mentioned at the outset as 
the probable expenditure are as near as can at present be 
estimated, but as they do not represent the purchase of 
land and property, it is not unlikely that before all that 
is contemplated is put into practical shape the total out- 
lay may be nearer 400,0007. than 300,0007. The exten- 
sions and the cost of them are apportioned thus: From 
Longwood to the mouth of Springwood Tunnel, the 
London and North-Western Company; the tunnels, 
Huddersfield Station, and therefrom to and at Hill 
House, the two companies jointly ; from Hill House to 
Heaton Lodge, the London and North-Western Com- 
pany; and from Heaton Lodge to Thornhill Junction, 
the Lancashire and Yorkshire Company. 








THE GREAT FIRE IN WooD-STREET.—Messrs. Measures 
Brothers and Co. have been selected in competition to 
supply and fix the construction ironwork for Messrs, 
Foster, Porter, and Co.’s new premises, 





VENTILATION OF Pusiic Butipincs.—Messrs. Robert 
Boyle and Sons’ system of ventilation has recently been, 
and is at present being, applied to the new hall of the 
Medical Society of London; Christ’s Hospital ( Blue 
Coat Boys); German Hospital; new police station, 
Shepherd’s Bush; new police station, Hornsey; Law 
Courts, Salisbury, and new naval barracks, Keyham, 
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THE MAS GOVERNOR. 

In the Mas governor, which we illustrate on the 
present page, the position of the balls is sensibly the 
same whether the engine be running fast or slow, or 
even if it be standing. The variation of the centrifugal 
force, instead of being employed to alter the effective 
length of the pendulum arms, exerts a varying pressure 
upon a brake disc, which is capable of a partial rotation 
in opposition to the power of a spring. Thus when the 
speed of the engine is great the power exerted to over- 
come the friction extends the spring, and in so doing 
partially closes the throttle valve; and on the con- 
trary, when the speed diminishes the pressure on the 





disc decreases, and the spring contracts, opening the | 


valve. 


Referring to the engravings, it will be seen that the | 
governor is driven through a horizontal shaft termi- | 


nating in a bevel wheel G. This gears with a similar 
wheel E, loose upon its spindle, and serving to transmit 
the motion through a third wheel F, also loose on its 


spindle, to the fourth wheel H, keyed upon the} 


governor shaft. The axis upon which the wheel F 
turns is so mounted that it is capable of angular 
motion, and thus the wheel can travel round between 
the wheels E and H through part of a circle. Upon 
the top of the governor spindle there is fixed a carrier 
piece F, to which the arms are pivotted ; the boss of 
each arm is provided with a toe ; this bears upon the 
saddle piece O, standing on the brake disc P, which 
runs on the fixed steel surface Q. As the arms tend 
to rise under the action of centrifugal force their toes 
transmit a corresponding pressure through the saddle 
to the brake disc, forcing it against the fixed disc, and 
increasing the power necessary to drive the governor. 
This power is transmitted through the four bevel 
wheels, of which three revolve on fixed axes, while 
the axis of the fourth is capable of motion against a 
spring. When the power passing through the wheels 
is increased the movable wheel F will be carried round 
until the tension of the spring balances the greater 
strain on the teeth of the wheel, and will remain at that 
position while the speed of the engine is constant. 
The connexion between the travelling wheel and the 
throttle valve may be made in various ways, the one 
shown in the illustration, however, being that pre- 
ferred by Mr. Mas. The valve itself is a hollow plug, 
into the interior of which the steam has free access, 
and from which it proceeds to the cylinder through an 
aperture in the side, corresponding with an aperture in 
the case. This valve is mounted on the end of a 
spindle, which carries at its other extremity the axis 
of the travelling bevel wheel, and near its centre a 
coiled spring, which constantly tends to rotate it in 
the opposite direction to which it would be moved by 
the turning effort of the travelling wheel. 

It will thus be seen that the axes of the driving 
pulley and of the governor are capable of rotating at | 
different speeds, and that whenever a variation occurs 
the travelling wheel takes up a new position, and an 
alteration is made in the amount of steam entering the 
cylinder. When the rate of rotation of the engine 
increases a similar increment of speed in the governor 
spindle is resisted, first, by its inertia; and second, 
by the additional friction to which it gives rise, and 
hence the adjustment of the valve takes place before, 
instead of after the change in the condition of the 
governor, as is usually the case. 

In order that the valve may be instantly closed, 
should the driving strap break or fall off, the arrange- 
ment shown in Figs. 2 and 3 is added. This is com- 
posed of a bracket ¢, carrying two nuts d, which limit 
the travel of the pinion F; anda screw ¢, by which one- 
half of the travel can be entirely prevented. The 





openings in the plug, which acts as the throttle 


ENGINEERING. 


[May 25, 1883. 








THE 


Yi i 


ANITIUI 
Lo 


ri 


N__! 


NOT 


\\ 2 





justice be applied to most, though not to all, sections of 
this Exhibition, which in the course of about five or six 
weeks promises to be of high interest. There is an 


position of the travelling wheel the steam way is | #mount of freshness and novelty about it, as compared 


valve, are pierced in such a way that in the way is| 


full open, while in the two extreme positions the com- | 
munication is entirely closed. 
being started the screw « must be in the position 


with many of its predecessors, which is due to a' 


When the engine is | number of various conditions. 


Holland and its colonies have not, hitherto, figured 


shown in Fig. 3, in order that the steam passage may | Prominently among exhibitors at international fairs, but 
be open ; as soon, however, as the governor attains its | this is not because they have not plenty to show, as is 
speed the screw can be withdrawn, so that in case of | fully demonstrated just now at Amsterdam. Decidedly 


accident the pinion can move up to the stop d. 


Just | the most striking feature of the Exhibition is the large 


before the engine is stopped the screw is replaced, and and attractive display made by the Dutch colonies, 


then the parts are in a condition ready for starting 
again. Ifthe axis of the pinion be provided witha 
handle it may be used for stopping and starting the 
engine. 

A spring Z is provided whereby the normal speed of 
the governor can be changed, and the driving pulley 
has only a frictional hold upon the spindle, so that in 
case of accident to the wheels it can slip. 








THE AMSTERDAM EXHIBITION. 

An International, Colonial, and Export Exhibition 
was opened on May Ist in Amsterdam, by Royalty, but 
little has so far been published about it, possibly 
because of the severe criticism of the King of Holland, 
who, in declaring the building to be open, is reported 
to have said: ‘‘I have come to open the Exhibition, 





but not the packing-cases.” Even now, three weeks 
after the ceremony, tlys remark might with the same 


illustrating their industries, populations, and modes of 
life. Whole families of aborigines have been trans- 
ported to Amsterdam, where, in the midst of suitable 
surroundings, they pursue their ordinary avocations of 
growing and preparing tobacco, coffee, sugar, &e. 

The space upon which the Exhibition is being held 
is situated in the south-west of Amsterdam; its 
northern boundary faces the Single Gracht while on its 
western side it extends nearly to the Vondels Park. 
This land, over 70 acres, has only recently been re- 
claimed. At a great cost the Dutch Government has | 
raised the level by sand, nearly 8 ft., cut the necessary | 
canals, built, facing the Single Gracht, a new museum, | 
called the Ryks Museum, and driven innumerable piles, 
intended ultimately to support houses which are to be | 
built upon the site. The Exhibition buildings are all of a 
temporary character, in most cases lofty wood structures | 
with light wood or iron roofs, half the surface of which | 
is covered with zinc, roofing felt, or other material, | 
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while the centre portion is glazed. The main entrance 
when ready will be a most striking piece of imitation 
architecture. It consists of two huge square towers, 
over 50 ft. wide, with a portal between them 220 ft. 
span ; in each of the towers a staircase leads up to a 
balcony, and wings on each side bring up the total 
width of this facade to over 400 ft. The decoration 
is xo? disant Oriental, plaster elephants predominating, 
while the towers and the whole facade are built 
in wood and covered with a white marble oilcloth. 
The portal is festooned in rich colours and at the top 
of the staircases dark heavy doors show off the 
white exterior to advantage. It will be readily 
imagined that the effect of the facade is at once strik- 
ing and grotesque, and no doubt considerable money 
must have been spent on it. 

The main building adjoining this singular entrance 
(see plan on page 487) consists of a lofty central nave 
about 65 ft. span and over 1000 ft. in length, covered 
with light iron principals, carrying zinc roofing, and 
along the centre about 15 ft. of glass on each side of the 
ridge for the full length. For its whole length this roof 
is festooned with white or coloured drapery, blending 
the light ‘agreeably and adding considerably to the 
artistic effect. At right angles to the central nave are 
sixteen side transepts, of the same span but not so high, 
and constructed with a second row of columns 15 ft. 
away from the main supports, forming along the sides 
small courts 15 ft. square. The roof is similar to that 
in the central nave and is glazed in the same manner. 

Besides the main Exhibition building, which covers 
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a space of some 72,000 square yards, there are, as will 
be seen on the plan, a large number of other structures 
in the grounds, the principal of which are the Dutch 
colonial building and the machinery hall. The general 
effect of the former is very good. It has three parallel 
naves of equal dimensions 40 ft. span and 320 ft. long 
with two short wings near the front end. This build- 


ing covers 4800 square yards and has a very handsome | 


facade. The machinery hall is constructed entirely 


of wood, in three bays of 30 ft. each ; the principal build- | 
| with radial bricks, perforated to reduce weight and 


ing is 660 ft. long, and the space altogether covered 


by the machinery hall is about 13,400 square yards. | 
The principals are placed 16 ft. apart, and the centre | 


of theroof for the full length is glazed. In the ma- 
chinery hall the floor is raised about 3 ft. above the 
ground level, and is carried on a large number of piles, 
some of which are as much as 35 ft. to 40 ft. in the 
= to enable them to carry the heavy weight to 





inside, and in some instances it will be none too much 
for the exhibits of vacuum pans, &c. Steam and 
engine power is provided in the machinery hall: the 
shafting, which is placed on wooden ag resting on 
a parallel row of piles, runs nearly the full length of 
the hall, and is fixed below the flooring. The generators 
supplying steam are two large tubular boilers by Messrs. 
Denaeyer and Co., of Willerbroeck, Pelgium. The 
flues from these lead into a large round chimney built 
onthe plan of Mr. Alphons Custodis, of Diisseldorf, 


radiation. Several more boilers will be erected in 
different parts of the hall to supply steam power, and 
some exhibitors intend to drive their plant by special 
engines and boilers of their own. 

In the allotment of space France has by far the 
largest area in both the main building and the 
machinery hall, while in addition it has about one- 


placed on the floor. The height of this hall is 50ft. | third of the art gallery, and a number of special 












































buildings in different parts of the ground, for the 
town of Paris, for Tunis, and for Algiers. This art 
gallery is situated in the south-west corner of the 
grounds, and is appropriately decorated and well filled 
with pictures and sculpture. Electric illuminating is 
contemplated for the Exhibition grounds, butat present 
the arrangements of the installation are in a very 
incomplete state. A special telephone pavilion has 
been built on the right-hand side of the main entrance, 
and will be used for the transmission of concerts, &c. 
This pavilion is in communication with four different 
places in the town, the Amsterdam Theatre, the Theatre 
Frascati, the Industrial Palace, anda private house about 
33 milesfrom the Exhibition. Theelectricalarrangements 
have been carried out by Mr. J. Berliner, of Hanover, 
and are as follows: In each of the four places from 
twelve to fifteen microphones of Mr. Berliner’s con- 
struction will be fixed, supplied with current by two 
large Callaud cells, with star-shaped zinc bars for each 


488 


ENGINEERING. 


[May 25, 1883. 








microphone. A couple of large induction coils';complete 
this arrangement, in which microphones, induction coil, 
and batteries are connected in parallel circuit, two cells 
in each line, giving an electromotive force of 2 velts. 
In the pavilion at the Exhibition four rooms are fitted 
each with forty telephones connected to a main switch, 
by means of which any one line can be connected to 
any one room. The telephones are arranged in two 
parallel rows of twenty. Other telephone and micro- 
phone experiments will also be carried out, and more 
complete results are expected to be arrived at here 
with an improved plant than were obtained at the 
recent electric exhibition at Munich, 

The numerous other buildings in the grounds, 
the positions and extent of which may be gathered 
from the plan on the preceding page, we have no space 
to describe at present. 

The following is a summary of the allotment of 
space in the main building and machinery hall : 

Main Building. Machinery Hall. 
Square yards, Square yards. 
France a ase 14,2 5 
Belgium 10,800 
Germany 9,600 
Holland 8,400 
England 3,600 
1,650 
1,650 
1,650 
1,200 
1,200 
a 1,200 

The annexe to the main building set apart for railway 
rolling stock has two lengths of standard gauge rails 
of 240 ft., and is occupied by exhibits of different 
countries. 

The Amsterdam Exhibition was suggested in 1880, 
and a committee was formed under the presidency of 
the then mayor of Amsterdam, C. J. A. Den Tex, its 
principal promoter being M. E. Agostini, a French- 
man, to whose labours it is principally due that the 
Exhibition came into life, and who now figures as 
General Commissioner, while M. D. Cordes, president 
of the Board of Commerce of Holland, is president. 
The architect of the buildings is M. Ch. Fouquian, of 
Paris, and the contractors are MM. T. Tasson and C, 
Washer, of Brussels. In consequence of labour ditii- 
culties, said to have been caused by very low wages, 
great delays occurred in the construction of the build- 
ings, and at a time when all exhibits should have been 
fixed the places for their reception existed only on 
paper. Even now flooring and roofs are often wanting, 
and there is a great deal yet to be done in the grounds. 
In the machinery hall the larger exhibits are being 
steadily but slowly erected, but most of the smaller 
objects are yet in their packing cases, piled up one 
above the other all along the open side of the machinery 
hall. Many of the exhibitors are quite discouraged, 
as after having made arrangements with local agents 
or the Commissioners for assistance, they were not 
able to obtain it. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was quiet on Thursday, and prices, although at one time 
14d. per ton down, closed as on the previous day. Busi- 
ness was done during the forenoon at from 47s. 5d. up to 
47s. 6d. cash, and the close was sellers at 47s. 6d. cash, 
and buyers offering $d. per ton lower. The quotations 
were 47s. 5d., 47s. 4$d., and 47s. 64d. cash, sellers at the 
close wanting 47s. 6d. cash, and buyers near. Friday’s 
market was flat, and a moderate amount of business was 
reported done at 47s. 5d. down to 47s. 4d. cash; and at 
the close of the market there were buyers offering 
47s. 4d. and 47s. 54d. one month, with sellers near. The 
market was rather flat in the afternoon, and a fair busi- 
ness was done at 47s. 34d. and 47s. 3d. cash, the close 
being sellers at 47s. 3d. cash, and 47s. 5d. one month, 
with buyers near. 
market on Monday, and there was a decline in prices to 
the extent of 4d. per ton, as compared with the 
quotations at the close on Friday afternoon. Some 
business was reported on forenoon ’Change at from 
47s. 3d. down to 47s. 14d. cash, also at 47s, 44d. 
and 47s. 4d. one month; and at the close of the 
market sellers were wanting 47s. 2d. cash, and 47s. 4d. one 
month, with buyers near. There were transactions dur- 
ing the afternoon at from 47s. 14d. down to 46s. 11d. cash, 
and sellers at the close were wanting 46s. 11d. and 47s, 1d. 
cash and one month respectively, and buyers near. The 
market was likewise depressed yesterday, and a further 
decline in prices took place, being 14d. per ton at the close 
under those ruling at the close on Monday afternoon, 
and 5$d. under those current at last Friday’sclose. In the 
forenoon there were transactions at from 46s. 104d. down 
to 46s. 94d. cash, also at 47s. 1d. down to 46s, 114d. one 
month, the market closing with sellers at 46s. 10d. cash 
and 47s. one month, and buyers near. Business was done 
to a moderate extent during the afternoon at 46s. 104d. 
and 46s. 10d. cash, also at 47s. O4d. and 47s. one month, 
and buyers at the close offering 46s. 94d. cash and 47s. 
one month, with sellers near. Some transactions were 
reported this morning at 46s. 10d. cash and 47s. one 
month, buyers remaining over at those prices, and 
sellers asking 4d. per ton higher. The afternoon 
market was idle, and towards the close there were buyers 





at 46s. 10d. cash and_47s. one month, and sellers wanting 
4d. per ton higher. It is very evident from these prices 
and from the. downward tendency which they indicate 
that the tone of the market is very greatly depressed ; 
and it is also seen from the fact that some of the 
holders who were buyers a few weeks ago are now be- 
coming sellers. The large buying operations that 
were recently talked of as being about to take place 
in the interest of a powerful syndicate are still in the 
future, so that any waiting for the development of 
the same may be a waiting in vain. At present buyers 
are operating with a considerable amount of caution, as 
there is a feeling in some quarters that lower prices may 
yet be reached. The shipments are fair, though they can- 
not be said to be so good as to impart any buoyancy to 
the market. During the week ending last Saturday, they 
amounted to 13,141 tons, as against 16,296 tons in the pre- 
ceding week, and 12,122 tons in the corresponding week 
of last year. Of the total the United States took 1500 
tons ; Canada, 695 tons ; India, 200 tons ; Australia, &c., 
325 tons ; France, 705 tons ; Italy, 1670 tons; Germany, 
1446 tons ; Holland, 1020 tons; and other countries lesser 
quantities. Orders are not coming forward to any extent 
from foreign countries, more especially the United States 
and Canada, from which, indeed, the demand is exceed- 
ingly small. It is very satisfactory, however, to find 
Italy has taken such a large quantity for some time back. 
In general business there is now a lull to some extent, 
and yet in many cases consumers at home are still very 
busy on pressing orders. <A belief is beginning to be 
expressed that the requirements of the trade are now per- 
manently contracting. The number of blast furnaces in 
actual operation is still on the increase, notwithstanding 
the depressed tone of the market. One additional has 
been recently blown in at Govan Iron Works, and another 
at the Meakin’ Works, making 117, as compared with 
109 a yearago. The stock of pig iron in the public warrant 
stores stood at 578,930 tons yesterday afternoon, as 
against 579,484 tons yesterday week, being a decrease of 
554 tons on the week. 


New Line of Steamers.—A new line of steamers between 
this city and Liverpool is announced to start running 
next Tuesday. The new venture is promoted by Messrs. 
David Maclver and Co., of Liverpool, and lately very 
intimately connected with the Cunard Company. They 
start with two steamers, and they are having two others 
built by Messrs. Laird and Co., of Birkenhead, one of 
which will be launched in a few days. It is just possible 
that this venture is a result of the recent radical alteration 
in regard to the Cunard agencies. 


Royal Society.—The twelfth ordinary meeting of the 
current session of this Society was held on Monday night, 
Mr. Robert Gray, vice-president, in the chair. Professor 
Tait read a communication from Mr. John Aitken on 
‘“*The Moonand the Weather.” Mr. Aitken stated that 
it recently occurred to him that at the time of a new moon 
something more was necessary than a clear atmosphere 
to see the dark side of the moon. Clouds, he pointed out, 
reflected more light than either the earth or thesea ; and 
he suggested that the existence of a large quantity of 
cloud in the earth’s atmosphere, on the side next the 
moon, might account for the phenomenon in question. 
The old moon in the arms of the new was looked on as 
a sign of bad weather; and the probability was that 
while the dark side of the moon was visible, there might be 
large quantities of cloud floating over the Atlantic, which 
afterwards travelled eastwards and discharged themselves. 
In the course of some discussion which followed, several 
gentlemen expressed doubts as tu the truth of Mr. Aitken’s 
theory. Professor Tait communicated the results of 
“Direct Observations of the Effect of Pressure on the 
Density Point of Water.” 


New Steel Works.—Operations for the erection of the 
buildings required in connexion with the making of basic 
steel by the Thomas-Gilchrist process have been com- 
menced at Glengarnock Iron Works, Ayrshire, belonging 
to Messrs. Merry and Cuninghame. It is confidently 
anticipated that the new works will be in operation in the 
course of a year. They will give employment to a large 
number of men, and a great impetus to the trade of that 
part of Ayrshire. 

Sewage Scheme.—A sewage scheme is being projected 
for the burgh of Kirkintollock—one of filtration on low- 
lying land—the cost of which is estimated at about 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was only 
athin attendance on ’Change at Middlesbrough, and 
again very little business was done. There was a belief 
amongst buyers that prices would yet be lower, and 
therefore they postponed purchasing. The reports from 
all trade centres were depressing and prices were based 
on No. 3 Cleveland pig selling at 39s. 9d., although 3d. 
less was accepted in two or three instances. The stoppage 
of work at Messrs. Bolckow, Vaughan, and Co.’s Eston 
Steel;Works has had a tendency to weaken‘the prices of pig 
as basic, and Bessemer iron stocks have been increased. 
The blast furnaces of the company continue in full opera- 
tion, the men employed there not being interfered with, 
their wages being regulated by the sliding scale. 


Messrs. Bolckow, Vaughan, and Co. and their Workmen. 
—It was thought that when Messrs. Bolckow, Vaughan, 
and Co. gave notice of a reduction of wages to the extent 
in some cases of 10 per cent. that the matter would be 
speedily and satisfactorily arranged, but it is now feared 
that there may be a lengthy stoppage of work. At the 
Middlesbrough works most of the men have returned to 





their places, but at the Eston Steel Works, which have 
been standing idle since Monday, there is no prospect of 
an arrangement. While the managers state that the 
directors insist upon the full reduction, the men say they 
will not submit to any lowering of their rate of payment. 
On Friday the directors will hold a meeting in London, 
and it remains to be seen whether they will modify their 
original notice. The price of steel rails is certainly low 
enough to account for the company seeking relief by re- 
ducing wages, but the men contend that their remunera- 
tion is already too meagre, and that they cannot work for 
less money. 


The Manufactured Iron Trade.—This department is 
steady, but inquiries for future delivery are not so 
numerous as they have been. The mills are still kept 
fully going on old orders, Ship plates are quoted 
61. 2s. 6d. and angles 5l, 12s. 6d, per ton at works, less 
24 per cent. 

Engineering and Shipbuilding.—Both these industries 
continue brisk, but it cannot be denied that orders for 
new steamers do not come to hand to keep pace with the 
frequent launches on the busy Tyne, Wear, and Tees. 


The Coal and Coke Trades.—There is no alteration in 
the fuel trade. 








NOTES FROM THE SOUTH-WEST. 

Taff Vale Railway.—In accordance with an eement 
entered into with the trustees of the Marquis of Bute, the 
Taff Vale Railway Company is now proceeding with the 
construction of sidings at Crockhertown, the object of 
which is to relieve the pressure on the line and to prevent 
blocks. A contract has been let, and the work is being 
pushed forward with activity. The sidings are to accom- 
modate the minimum number of 780 loaded wagons and 
500 empties, and they are all to be completed by January 
1, 1884. The first instalment, upon which men are now 
employed, will be in operation probably within a month, 
and in that case the utility ofthe arrangement may be 
yractically tested before the Barry Dock and Railway 

ill comes before the House of Lords, 


Cardtff.—The demand for coal has continued large. Iron 
ore does not show any signs of improvement, the demand 
being restricted. zast_ week’s clearances comprised 
50,109 tons of coal, 2751 tons, and 5 tons of 
patent fuel. From Bilbao there were received 17,984 tons 
of iron ore, and from other sources, 513 tons, 


Dockisation of the Avon.—A committee appointed by 
the Bristol Town Council to consider the question of the 
dockisation of the Avon has presented its report. The 
committee observes: ‘*‘ Your committee are of opinion 
that the information afforded by reports and memoranda 
goes far to prove the practicability and desirability of 
dockising the river, and they recommend the council to 
authorise the further expenditure for a new survey and a 
thorough and complete investigation of all the physical 
conditions requisite for an exhaustive consideration of the 
question in all its bearings, as suggested by Sir John 
Coode, the cost of which he estimates at from 2500/. to 
3000/. 


Newport.—The demand for coal has been maintained 
and prices have been firm. The tin-plate market is looking 
up, but in iron and steel the outlook is unsatisfactory. 
Last week’s clearances of coal comprised 38,645 tons. Of 
iron, &c., there were cleared 2284 tons to the following 
destinations. Naples, 1350 tons; Imbituba, 250 tons; 
Rio de Janeiro, 684 tons. Of Bilbao iron ore there 
arrived 8634 tons, and of other descriptions, 3240 tons. 


Water Supply of Cardiff.—On Monday the Cardiff Town 
Council resolved to adopt the Taff Fawr Valley as the 
source of the future water — y for Cardiff. The plan 
prepared by Mr. Williams, the borough engineer, for the 
attainment of this object provides for the construction of 
the larger of two storage reservoirs at Crew Isaf tocommence 
with, also of a new reservoir at Llanisben, the present 
reservoir at Lisvane to be used for storing Taff water. 
By this plan nearly 5,000,000 gallons of Taff Fawr water 
could be supplied, at a gross cost of 255,172/., and after 
deducting the saving by ceasing to pump at Ely, 230,172/., 
being at the rate of 46,034/. per million gallons per day. 
But if the immediate demand for more water necessitates 
the construction of the new reservoir at Llanisben at 
once, and the storing of all the water which could be 
obtained from the present gathering ground until the 
storage reservoir and works in the Taff Fawr Valley 
could be completed, it would be necessary to construct 
new filters and other works near the Heath at a cost of 
15,190/., which would increase the gross cost to 270,362/., 
and, after deducting the saving at Ely, the net cost would 
be 245,362/. for 5,000,000 gallons of water per day, or at 
the rate of 49,072/. per million gallons per day. 


New Tredegar.—The house coal trade in this district 
oontinues good. The work of sinking a new pit between 
White Rose and Cwmsyfiog is being pushed on vigorously 
by Messrs. Beith, the contractors. They have encoun- 
tered some rock in their sinking operations; but, not- 
withstanding this, they have gone down over 50 yards 
already. 


Swindon and Highworth Railway.— A new railway 
between Swindon and Highworth has been opened for 
traffic by the great Western Railway Company, which 
bought it up at 24 per cent. on the share capital. 








CANADIAN Paciric Rartway.—The Canadian Pacific 
Railway Company has agreed to construct a loop from 
Emerson and West Lynne to the junction of the Canada 
Pacific, South-Western Railway, and Canadian Pembina 
branch, Trains will be running by July 1. 
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The Publisher begs to state that he is able to supply one or two 
sets of ENGINEERING complete from the commencement. 

The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION AND 
Inquiry Room established at the new offices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A elassified arrangement of 
the various advertisements which appear either continuously or 
from time to time in ENGINEERING will also be available for refer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
an attendant. 


NOTICES OF MEETINGS. 

Tur Institution or Civi, ENGINEERS.—Ordinary meeting, Tues- 
day May 29th, at 8 p.m. Papers to be discussed: ‘‘ The Edin- 
burgh Water Works,” by Mr. Alexander Leslie, M. Inst. C.E. ; “‘ The 
Water Works of Port Elizabeth, South Africa,” by Mr. John George 
Gamble, M. Inst. C.E.; ‘‘The Water Supply of Peterborough,” by 
Mr. John Addy, M, Inst, C.E. Wednesday, May 30th, from 9 to 
12 p.m., the President’s conversazione at the South Kensington 
Museum. 

Tuk Surveyors’ InstiTuTE.—The next meeting will be held at 
12, Great George-street, Westminster, on Friday, May 25th, forthe 
special purpose of continuing the adjourned discussion on the 
Government ‘ Agricultral Holdings Bill” now before Parliament. 
The chair will be taken at 7 o’clock. The annual general meeting 
of the Institution, to receive the report of the Council, and to 
elect officers for the ensuing year, will be held on Monday, 
May 28th, at three o'clock. 
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THE EAST RIVER BRIDGE. 

YeEsTERDAY, the 24th of May, was appointed as 
the date for opening to the public the greatest 
engineering triumph in bridge construction yet 
achieved—the East River Bridge—which connects 
the cities of New York and Brooklyn, and anni- 
hilates the inconveniences and dangers which up to 
now have attended the ferry services by which 
g¢ommunication has been hitherto effected, 





The inception of this grand undertaking dates 
from 1865, and is due to Mr. William C. Kingsley, 
of Brooklyn, but it was not till 1867 that the Bill for 
sanctioning the scheme was brought before the New 
York State Legislature at Albany. Popular opinion 
was unanimous upon the necessity of the work, and 
the charter under which the Bridge Company was 
to be formed, passed practically without opposition. 
In this charter the capital was fixed at five millions 
of dollars, with power of increase. The company 
was organised in May, 1867, and almost as a matter 
of course, the late John A. Roebling, who had 
already constructed the Cincinnati and other large 
bridges with great success, was appointed engineer. 
Mr. Roebling’s first report to the company was 
submitted in September, 1867, and contains a 
somewhat minute description of his proposed 
design, which, as may readily be imagined, 
was somewhat modified subsequently, although the 
general features of the structure have been carried 
out upon the original plan. According to Mr. 
Roebling’s first report, the total length of the 
bridge was to be 5862 ft., of which the great spans 
occupied 3480ft. One of these, 1600ft. long, 
crossed the river, while the land spans of 940 ft. 
each completed the suspended part of the bridge. 
The remainder of the length was to be made up in 
approaches, that on the New York side, 1336 ft. 
long, and on the Brooklyn side, 836 ft. The towers 
of the bridge were to be 134 ft. long by 56ft. wide 
at the water level, and 120 ft. by 40 ft. at the top, 
the total height being 268ft.—118ft. from high 
water to floor level, and 150ft. to top of tower. 
The proposed foundations were to consist of timber 
platforms taking a fair bearing on the ground, which 


ck! was to be prevented from spreading by piling 


driven round the platform. he anchorages at 
each end were to be formed of masonry, not built 
up solid, but with large voids, which it was pro- 
posed to utilise. The cables supporting the road- 
way were to be four in number, made up of steel 
wire, and 1lin. in diameter. The roadway girders 
were to be attached by 280 suspension rods. Near 
the anchorage the cables were to be attached to 
anchor chains passing through the masonry. The 
platform was to be 80ft. wide, divided into six 
spaces by five rows of trusses. The two outside 
ones, 15ft. wide, were destined for carriage and 
pedestrian traffic. The next two spaces were to be 
devoted for running passenger chairs backward and 
forward by means of arope. The fifth division of 
the platform was to be made into an elevated pro- 
menade to which access was obtained by stairways. 
Mr. Roebling’s estimate of the cost of the whole 
work was 6,675,357 dols.* 

A very interesting article in the current number 
of Harper’s Monthly Magazine gives the general 
dimensions of the bridge as actually constructed. 
The clear span over the river is 1595.5 ft.; the 
maximum clear headway above high water is 135 ft. ; 
and the towers rise 276.66ft. from high water. 
The height of the floor at the piers is 118ft. The 
platform is arranged almost precisely according 
to the original design. It is divided into five 
bays, the centre one of which, devoted entirely 
to foot-passengers, is raised 12 ft. above the 
main floor; in the division on each side run 
tramcars propelled by endless ropes, and out- 
side are two passages 16 ft. wide for horse and 
vehicle traffic. The platform is carried by four 
cables as originally proposed but of larger dimen- 
sions, and they are secured to chains anchored to 
masonry blocks 119ft. by 132 ft. and 90ft. high, 
representing each a weight of about 60,000 tons. 

Instead, however, of the work having been 
carried out in the time contemplated—five years— 
and for the sum of 10,000,000 dols.—including 
land—the time occupied has been about fifteen 
years, and the cost has risen to about 15,500,000 
dols. The causes for this (apart from the fact that 
scarcely any great work is carried out for the sum 
it is estimated to cost), is to be found chiefly in the 
fact that very serious difficulties were experienced 
in making the foundations, which rendered Mr. 
Roebling’s original plan of timber platforms im- 
practicable. As regards the time during which the 
bridge has been in progress, the work was for a 
very long time carried on slowly, and the unfore- 
seen difficulties that raised the cost of the work also 
deferred the date of completion. 

When the Bridge Company obtained its charter 
in 1867, it was stipulated that the cities of Brooklyn 
and New York should be at liberty to subscribe a 
certain amount of thecapital. Later, it was decided 

* See ENGINEERING, vol. v., pp. 302, 425, 








that the public subscriptions should be repaid, and 
that New York and Brooklyn should become joint 
owners of the bridge, the former guaranteeing two- 
thirds and the latter one-third of the necessary ex- 
penditure. In this way then the bridge became a . 
municipal undertaking, the private stockholders 
being bought up by the two cities. This change, how- 
ever, did not affect the executive department, the 
organisation of which has never been disturbed. 
By the beginning of 1869 Roebling’s plans for the 
work were completed, and at his request a board 
of consulting engineers was appointed to examine 
and report upon them. This board was composed 
of the most prominent civil engineers in the 
United States ; among them were Horatio Allen, B. 
H. Latrobe, W. J. McAlpine, and J, W. Adams. 
After several meetings they unanimously approved 
the plans, the question of forming the foundations 
being left open, as sufficient experience only had 
been obtained to ascertain the difficulties that 
existed, but not the best means of overcoming them; 
the principal of a timber platform bed 165 ft. long by 
100 ft. wide and 20 ft. thick, was however approved 
of for the New York side. It was then expected 
that on the Brooklyn shore, the foundations could 
be carried down to the rock without much trouble.* 

In the summer of 1869, before the work was com- 
menced, John A. Roebling received injuries on the 
site of the Brooklyn tower which caused his death 
in sixteen days, and the responsibility of engineer 
devolved on his son Washington A. Roebling, who 
himself became disabled in 1871, and has since 
been obliged to direct the works from the room to 
which he is confined. His appointment was made 
in August, 1869, and in the September of the same 
year the contract for a caisson for the foundations 
of the Brooklyn tower, was let to Messrs. Webb 
and Bell, of New York. An examination of the 
geological formation, made in 1867, showed that 
gneiss rock existed at a depth of 96 ft. below high 
water, but as it was found that at 50 ft. the clay 
was very compact, it was decided that that depth 
would suffice for the foundation. The caisson, as 
constructed, was a large rectangular structure, 
measuring on its upper surface 168 ft. by 102 ft., 
and having a roof 5 ft. thick made up of 12 in. 
timbers closely caulked ; the sides of the caisson 
slope outwards from the top at an angle of 1.6 in 
12, the distance from the top to the bottom being 
about 14 ft. Within was formed a chamber 166 ft. 
long, 98 ft. wide, and 9 ft. high, the sides having a 
slope of 10.8 to 12, all round, and terminating at 
the bottom with an oak sill. The whole of the 
chamber was lined with tin and two thicknesses of 
felt. Upon the top of the caisson were laid 14 
courses of 12-in. timber, with spaces between each 
timber, filled up by concrete. The quantities of 
materials employed were—timber 105,000 cubic 
feet, and wrought iron 90 tons. In January, 
1870, the work of preparing the ground for the 
caisson was commenced; it consisted in forming 
a rectangular basin, enclosed on three sides by 
piling, and excavating the ground to a depth of 
18 ft. at high water (the extreme rise and fall of 
tide is 7} ft.). About 15,000 yards of material was 
excavated for this purpose. The caisson was 
launched on the 19th March, 1870; the follow- 
ing May it was towed into place, and the open side 
of the enclosure was filled with piles. + 

The caisson was fitted with water, air, and supply 
shafts ; the air locks were 7 ft. high and 6 ft. 6 in. 
in diameter inside. Within twelve months of being 
launched, the caisson had been sunk into position, 
filled up, and the masonry of the tower was 25 ft. 
above high water. The work had been one of great 
interest and exceptional difficulty. At first much 
time was lost in removing boulders beneath the 
bottom edge of the caisson so as to give it a firm 
bearing ; these boulders varied in size from 1 to 
250 cubic feet, and they were for the most part ce- 
mented together by a concrete formed of decomposed 
green serpentine. Through this material the caisson 
was steadily forced down, but at a depth of 25 ft. 
below the water it was necessary to resort to blast- 
ing, which had to be conducted with the utmost 
caution ; by this means it was possible to prosecute 
the sinking at a rate of from 12 in. to 18 in. per 
week, instead of 6 in. as before. 

In the summer of 1870, Messrs. Webb and Bell 
proceeded to coristruct the New York caisson, which 
was very similar to that on the Brooklyn side ; it 
was launched on the 8th of May, 1871. This 
caisson was 172ft. long by 102ft. wide and 14 ft. 6 in. 

* See ENGINEERING, vol. vii., page 223, 
+ Ibid., vol. x., pp. 275, 322, 
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high ; the area at base was 17,554 square feet, and 
the quantity of timber, 118,000 cubic feet. The total 
weight was 3250 tons.* The work of sinking this 
caisson was a far more serious matter than that of 
the Brooklyn tower, for a good foundation was 
found only at 78 ft. below high water. In May, 
1872, however, twelve months after the launching, 
this work was accomplished, and the filling of the 
air chamber with concrete had commenced ; at the 
same time the tower on the Brooklyn side had 
been carried up to within 20ft. of the roadway. 
The formation on the New York shore was entirely 
different to that of Brooklyn; beneath the surface 
mud and a bed of gravel, was a deep quicksand ex- 
tending nearly to the rock 80ft. or 90 ft. below. 
Through this the caisson was steadily carried, the 
downward progress being uninterrupted by the 
presence of boulders that had caused so much 
difficulty at Brooklyn, until a hard stratum over- 
lying the rock was reached and adopted as the 
permanent foundation level. The working chamber 
was lighted by gas delivered at a pressure of 
one or two pounds in excess of the air in the 
chamber, which as a rule was maintained so 
that the total downward pressure of the caisson 
and masonry above, which at a depth of 73 ft. was 
about 53,000 tons, was reduced to about 12,000 
tons. The mode adopted of removing the material 
excavated within the working chamber was ex- 
tremely simple ; fifty pipes about 3 in. in dia- 
meter passed from the working floor up through the 
roof of the caisson to the surface ; to the lower end 
of these the sand was supplied, and the compressed 
air in escaping took the material with it at the rate 
of about half a yard a minute through each pipe. 
If permitted the material passed out with a tre- 
mendous velocity, and to a height sometimes of 
400 ft. 


cut through almost instantaneously, but this was 
obviated by using granite deflecting blocks, which 
were much more slowly used. The air chambers 
were ultimately filled up with concrete passed down 
the working shafts; about 4000 yards were required 
for each caisson. The air chamber of the Brooklyn 
caisson was filled by March 11, 1871, and that of 
the New York caisson on July 22, 1876. 

The first stone of the Brooklyn tower was laid 
June 15, 1870, and it was finished early in 1875. 
The masonry of the New York tower was com- 
menced October 31, 1871, and completed the middle 
of July, 1876. In the two towers there are more 
than 85,000 cubic yards of masonry—38,000 in the 
Brooklyn, and 47,000 in the New York tower. The 
total height of the former is 316 ft. from bottom of 
foundations, and that of the latter 349 ft. Gin. The 
dimensions at the base are respectively, 102 ft. 
by 168 ft. and 102ft. by 172ft. At the upper 
cornice they are 49ft. 104in. by 135 ft. 104 in. 
The anchorages are 119ft. 4in. wide, and about 
135ft. long, and they each contain about 28,000 cubic 
yards of stone. On the Brooklyn side this work was 
begun in February, 1873, and practically completed 
in October, 1873. The New York anchorage, com- 
menced May 1, 1875, was finished ready for the cables 
in August, 1876. A few figures concerning the cost 
of this part of the work will be of interest. The 
average cost of masonry in the towers was 7.84 
dols., say 11, 15s. per yard for all expenses except 
material, the stone costing about 4l. a yard. But 
the cost of labour varied very largely, ranging in 
the proportions of 13, 18, 29, and 39, according to 
whether it was below tide level, below the road- 
way, between the latter and springing, and from 
the springing to the top. The total cost of excava- 
tion in the caisson was about 2/. a yard, of which 
half was for labour; the concrete filling in the 
caisson cost about 3I. a yard. 

Want of space prevents us at present from describ- 
ing further the progress of this great work. With the 
successful completion of the towers—it is of interest 
to note that the extreme settlement after comple- 
tion was only 1} in.—the most difficult part of the 
engineers’ task was completed. We must reserve 
till another occasion a description of the super- 
structure; it will be sufficient to say here that the 
leading ideas of John A. Roebling have been faith- 
fully carried out by his son, who has successfully 
completed the greatest engineering monument yet 
existing ; and there is no wonder that New York 
and Brooklyn celebrated its inauguration yesterday 
with as much rejoicing as if a great victory had 
been won. 


* See ENGINEERING, vol. xii. e 15, and vol. xiv., 
pages 181, 198, : iat i ‘ 








Naturally the wear of the escape pipes was | 
very rapid, both wrought and cast-iron bends being | 
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RECENT BOILER EXPLOSIONS. 

Since we last noticed* the preliminary inquiries 
carried out by the Board of Trade under the powers 
conferred upon them by the Boiler Explosions Act, 
1882, eight reports of such inquiries have been 
issued by the department. These reports, numbered 
20 to 27 inclusive, are now before us, but before 
dealing with them in detail we desire to congratu- 
late the department upon the improvement which 
has been made in the form of these reports. 
When we last wrote on this subject we had occasion 
to complain of a certain want of method in the 
drawing up of the earlier reports issued, this 
rendering them wery inconvenient for reference, 
and in some instances rendering it difficult to ascer- 
tain what the facts of the case reported on really 
were. This has now been entirely changed, and in 
the eight reports before us a certain definite arrange- 
ment has been adhered to. Thus each report is 
divided into certain suitably-headed paragraphs in 
which are clearly set forth the place and date of ex- 
plosion and name and owner of works ; the names 
of person killed or injured, if any; the descrip- 
tion and chief dimensions of boilers ; the name of 
maker and age of boiler, and particulars of repairs ; 
the nature of the explosion ; the cause of the explo- 
sion; and general remarks ; while, finally, the 
commentsof Mr. Thomas W. Traill, the engineer sur- 
veyor-in-chief to the Marine Department of the 
Board of Trade, are added. The change which has 
been so promptly made in the mode of drawing up 
these reports will greatly add to their value, and it 
affords, moreover, ample evidence of a desire on the 
part of the officials of the Board of Trade to consider 
the convenience of those using these reports, and to 
do what they canto render the Boiler Explosions 
Act of benefit to the public at large. 

Turning now to the reports before us we find 
that No. 20 refers to the explosion of a vertical 
boiler which took place at Tunstall, Staffordshire, 
on January the 17th last, causing the death of a 
boy, Arthur Tittensor, the son of the owner, Mr. 
James Tittensor, who carries on business as a wood- 
turner in High-street, Tunstall. The boiler was of 
an ordinary vertical type 6 ft. high by 2 ft. Gin. in 
diameter, the firebox having two cross-tubes welded 
It appears to have been about eight 


It had only been repaired once, viz., in 1879, when 
the shell was patched near a manhole. The ex- 
plosion took place in one of the cross-tubes, a 
portion of which blew out. It appears that this 
tube had been reduced by external corrosion to 
about y3s in. thick over a surface of 7in. by 9in., 
the corrosion having been caused by unnoticed 
leakage from the longitudinal weld of the tube. 
The boiler was stated to have been worked at 26 lb. 
per square inch. Owing to the small size of the 
boiler and the fact of the leakage being on the 
upper side of the cross-tube, it would have been 
very difficult to discover the corrosion by an ordi- 
nary examination, and the explosion points clearly 
to the necessity of subjecting small boilers of this 
type to periodical testing by hydraulic pressure, 
accompanied by skilled inspection. 

Report No. 21 deals with the explosion of a tar 
still at the Steanor Bottom Chemical Works, near 
Walsden, Lancashire, which occurred in December 
16th last, causing the death of two persons (one 
of whom was the manager) and the serious injury 
of two others. The still in this case was of the 
hay-cock pattern, 9 ft. high by 7 ft. 4 in. in dia- 
meter, it having a domed top and a bottom dished 
upwards. It was, with the exception of the bottom, 
of ;/, in. wrought-iron plates single-rivetted. The 
bottom, which had been put in new about eighteen 
months prior to the explosion, was of mild steel, 
and was united to the shell by aring of 3in. by 
2? in. by $in. angle iron. With the exception of 
the filling and emptying pipes, both of which were 
closed by cocks, the still had no outlet beyond the 
4 in. pipe which led off the products of distillation 
to the worm wherein they were condensed. The 
still was heated by a grate below it measuring 24 ft. 
by 43 ft. The explosion was due to this pipe be- 
coming choked by naphthaline and to the firing up 
of the still being continued, the result being that 
the circumferential portion of the shell ripped 
through the seam connecting it to the bottom 
angle iron. The bottom plate had a deep annular 
bulge formed in it close to the angle iron, showing 
that it had been subjected to severe internal pres- 
sure. Mr. Peter Samson, who makes the report 
under notice, remarks that ‘‘the fracture was ap- 

* See page 157, ante, 








‘* parently all new, and as this part of the still in 
‘‘its normal condition had nearly twice the strength 
“ of the vertical seams, and further, as the latter 
‘* did not seem to be unduly strained, it is probable 
‘* that the lower end of the still was overheated to 
** such a degree as to reduce its tensile strength to 
‘* considerably less than one-half of what it was 
‘* when cold.” Mr. Samson further remarks that 
it is not usual to fit stills of this kind with safety 
valves, it being generally considered that it would 
be difficult to keep such valves in order ; he, how- 
ever, urges that such valves should be fitted, and 
he expresses the opinion that it would not be difficult 
to design a valve which would meet the circum- 
stances of the case and require little attention to 
keep in fair order. With these views we entirely 
agree, as the risk involved from a worm choking 
is undoubtedly very great. 

Curiously enough, report No. 32 refers to another 
still explosion, the still in this case being one at 
the works of Messrs. J. May and Co., Bradford, 
near Manchester. The explosion took place on 
March 5th last, and caused the death of the at- 
tendant and the serious injury of another man. 
The still was of the same pattern as that spoken of 
above ; it was 7 ft. high by 7 ft. 7 in. in diameter, 
and was made of ? in. plates single-rivetted. It 
could be worked either by steam or by external 
fires, it being worked in the latter way at the time 
of the explosion. As in the case of that dealt with 
in report No. 21, the cause of the explosion was 
the choking of the worm by naphthaline, the 
still being used for the distillation of light oils 
from tar. The still was about four years old, 
and the failure took place by the forcing out- 
wards of the bottom, which was broken through 
the rivet holes uniting it to the bottom angle iron 
ring, and was otherwise ripped and injured. We 
quite agree with Mr. Carlislke—who is the reporier 
in this instance-—that this is another case showing 
the necessity of fitting such stills with safety valves, 
the choking of the worm by naphthaline being a 
necessary consequence if by carelessness on the 
part of the attendant the water in the worm-cool- 
ing tank is allowed to get too cool at a certain stage 
in the process of distillation. 

Report No. 23 is by Mr. Thomas J. Richards, 
and deals with the explosion of the boiler of the 
steam wherry Tyne, which occurred on the River 
Tyne on January 25th last, causing the death of 
the engineman. The boiler was of the vertical 
type 5 ft. 6 in. in diameter by 11 ft. 9 in. high, 
with one cross-tube in the firebox, two other cross- 
tubes with which the boiler was originally fitted, 
having been removed. The uptake, which ex- 
tended from the firebox to the top of the shell, was 
17 in. in diameter by 2 in. thick, and it was the 
rupture of this uptake at a place where it had been 
reduced by corrosion which caused the explosion. 
The boiler was insured by the Newcastle-on-Tyne 
Boiler Insurance Company, Limited, and it is stated 
to have been thoroughly inspected in June, 1880, 
July, 1881, and on April 6, 1882, the inspection 
being made on the last occasion by Mr. Ralph 
Reed, one of the inspectors of the company, who 
about a week subsequently died of typhoid fever 
without having made a written report. Mr. Reed, 
however, verbally reported on the boiler toMr. W. B. 
Campbell, the chief engineer of the insuring com- 
pany, but made no mention of the uptake. The boiler 
was also inspected internally at the end of August or 
beginning of September, 1882, by Mr. John Urwin, 
of the firm of Carr and Urwin, engineers, Scots- 
wood, who had the management of the vessel in 
which the boiler was placed. Mr. Urwin stated 
that on this examination he found the uptake cor- 
roded but considered it thick enough. In August, 
1882, also a piece of plate 16 in. by 7 in. was put 
against the uptake (on the steam side) and held in 
position by a couple of straps. Mr. Richards 
reports that on examination he found that on one 
side of the uptake above the water level, along a 
vertical line fora distance of about 14 in., the thick- 
ness of the plate was reduced to about that of a 
sheet of brown paper, and it was here the rupture 
had occurred. The plate and straps were applied 
by the engine man (who was killed) without Mr. 
Urwin’s knowledge, but that gentleman stated that 
he afterwards saw them and saw nothing to object 
to in the arrangement. The rupture is stated to 
have occurred when the pressure of steam was 
20 lb. per square inch. With reference to this 
explosion Mr. Richards’ remarks that the uptake 
in its corroded condition was unfit for the usual 
working pressure of 50]b. to 60 Ib. per square inch, 
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or indeed for any pressure whatever, and he adds 
that it had been in a dangerous state for some time, 
and that its condition should have attracted atten- 
tion when the boiler was last inspected by the re- 
presentatives of the insuring company and by Mr. 
Urwin. This explosion affords but another instance 
of the well-known danger of neglecting corrosion 
in the uptakes of vertical boilers. 

The next report in order—No. 24—relates 
to the eaplosion of a vertical boiler of an 
unusual type which occurred at High Blantyre, 
Lanarkshire, on the 20th of February last, causing 
the death of one man and the slight injury of 
another. The boiler belonged to a steam digger, 
the property of Messrs. James Young and Co., of 
Glasgow, but which was at the time being hired 
out to Messrs. Watt and Wilson, the contractors 
for a railway being made by them between High 
Blantyre and East Kilbride. The boiler was about 
six years old and was made by Mr. John Souther, 
of Boston, U.S.A.; its construction is shown by the 
section annexed. The boiler was 40}in. in dia- 
meter and the combined height of the two parts 
was about 7} ft. It consisted, as will be seen, of 
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two distinct shells, the upper end plate of one and 
the lower end of the other being flanged outwards, 
and each having a heavy ring C fixed to it, so that 
when the two parts of the boiler were placed 
together there was an annular chamber left between 
them, this chamber being cased circumferentially 
by a thin hoop E. Within the rings C C just men- 
tioned the adjoining end plates were cut away, so 
that the water spaces of the two shells were in free 
communication. From the firebox the products of 
combustion passed upwards through tubes to the 
annular chamber above mentioned, then passing 
down to the bottom of the boiler through another 
series of tubes, and finally escaping up between the 
boiler shell and an external casing to the chimney. 

The two parts of the boiler were tied together by 
the bolt D, which was 2 in. in diameter, and which 
would be subjected toa tensile strain of 5100 Ib. 
per square inch when the boiler was working at 
130 lb. per square inch, that being the maximum 
load on the safety valve. The bolt was thus large 
enough for its work, but unfortunately the weld 
between the bolt and head was unsound, and the 
bolt drew off out of the head for a depth of 2 in., 
as shown in Fig. 2 annexed. It appears that the 
joint between the rings C C had given little trouble 
until a week before the explosion, when it leaked 
and was remade, while the day before the explosion 





it again leaked and was remade, but it still leaking 
it was again made on the day of the explosion, and 
the boiler had only worked a short time when the 
disaster occurred. On the last occasion when the 
joint was made one of the men remarked, as the nut 
was being taken off, that the bolt surely could not 
have been screwed up on the previous day, while 
the fireman who scraped the red lead off the head 
and neck of the bolt, noticed a roughness in the 
latter adjoining the head. No further notice was 
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taken of this, but Mr. Samson, who is the reporter 
in this case, remarks that from the results of his 
examination it is evident that this roughness was 
due to the bolt having then already partially drawn 
from its head, the partial failure having also led 
to the leakage of the joint. Mr. Traill, in com- 
menting uponthe report, remarks that the explo- 
sion in this case appeared to be due to a defect of 
which the users of the boiler could not be aware. 

Report No. 25 deals with the explosion of the 
boiler of a small tank locomotive owned by the 
Summerlee Iron Company and employed on their 
works. Fortunately the explosion, which occurred 
on March 5th last, took place while the driver and 
fireman were absent at breakfast and caused no 
loss of life or injury to any person. The locomotive 
to which the boiler belonged was one made in 1869 
by Mr. Andrew Barclay, of Kilmarnock, and it was 
of the ordinary type. Until about two years ago 
it was insured by the Boiler Insurance and Steam 
Power Company, Limited, of Manchester ; but 
since then it had been insured and inspected by 
the Scottish Boiler Insurance and Engine In- 
spection Company, Limited, of Glasgow. No 
internal examination, however, appears to have 
been made by either of these companies, but an 
external examination was made by one of the in- 
spectors of the last-named, as recently as February 
22nd last, when no defects were reported. Nine 
years ago the plates of the firebox casing near the 
bottom were found much thinned and the iron 
firebox stays eaten away, the thinned parts of the 
plates being then cut away and renewed and 
copper firebox stays substituted for the iron ones, 
while a new crown-plate was fitted to the inside 
firebox, and an angle-iron patch applied to the 
flange of the smokebox tube-plate, which was 
cracked. About two years ago, also, an iron butt 
strap was fitted to cover a crack in one of the 
longitudinal seams of the barrel. The explosion 
was caused by the blowing away of a portion of the 
underside of the barrel, the aperture left being 
about 3 ft. 8in. by 2 ft. 1lin. The barrel-plates 
had originally been ;', in. thick, but they had been 
reduced by internal corrosion to } in. thick, while 
grooving had reduced the thickness to ,'; in. along 
the inner edge of a longitudinal seam in the neigh- 
bourhood of the fracture. The boiler was in fact 
worn out, and proper inspection would have dis- 
covered this long ago. The report before us is 
accompanied by a large lithograph of the boiler, 
but although this is drawn to a large scale, there is 
no indication of the position of the grooving which 
was the immediate cause of the explosion, while 
even the longitudinal seam referred to is not shown. 
The position of the feed inlet is shown in one view 
(a transverse section) only, and it cannot be de- 
termined from the drawing whether it adjoined 
the place of fracture or not. We mention these 
matters because the only object of illustrating a 
report on a boiler explosion is to afford information 
which cannot be so conveniently made clear by 
verbal description. 

Report No. 26 deals with the explosion of a cast- 
iron bleaching keir at Messrs. Wright and Mul- 
holland’s Albany Works, Snienton, Nottingham, on 
March 15th last, causing the death of one man and 
the injury of another. The kier in question was 
of cast-iron ; it was 8 ft. 6 in. in diameter by about 
7 ft. 9 in. high, and had a flat top provided with a 
mouthpiece and averaging about ? in. thick. The 
kier was supplied with steam (from boilers working 
at 40 lb. pressure) through a reducing valve, and 








the explosion was caused by the sticking of this 
valve. What the pressure was which caused the 
explosion there is no means of deciding, but the 
kier was of a construction quite unfitted for being 
worked under pressure, and the fracture of the flat 
top, which took place, might have been caused by 
a pressure considerably below the working pressure 
in the boilers. The top of an adjoining similar 
kier was also found to be cracked. This explosion 
shows—as has often been shown before—that it is 
most unwise to rely upon reducing valves alone for 
supplying weak kiers or other vessels with low- 
pressure steam ; in all cases where such an arrange- 
ment is used safety valves of ample size should be 
fitted so as to prevent an accumulation of pressure 
on the event of the reducing vaive failing from any 
cause. 

Report No. 27—the last of the batch now before 
us—deals with the explosion of a small under-fired 
cylindrical egg-ended boiler at Cooper’s Bank Farm, 
Lower Gornal, near Dudley, on March 22nd last, 
the explosion being fortunately unattended by loss 
of life or injury. The boiler in this case was one 
of unknown age ; it had been in use on the farm 
for fourteen years, had never been inspected, ex- 
cept in a casual way by a blacksmith, who applied 
a bolted patch to its underside about a year ago, 
and it was set so that the brickwork received the 
drip of an adjoining roof. Under these circum- 
stances it is not surprising that it had suffered 
severely from external corrosion, and that Mr. 
James Ramsay—the author of the report before us 
—speaks of it as ‘‘ quite unsafe for any pressure 
whatever.” The boiler failed by the blowing out 
of a part of the shell 18 in. wide by about 21 in. 
long, the thickness being reduced along one edge 
to about ,; in. The boiler had a safety valve, 
which, when the weight was placed at the end of 
the lever, was loaded to 90 Ib. per square inch ; it 
was stated, however, that the boiler was usually 
worked at 16 lb. per square inch by the gauge. 
The boiler had a feed-pump which is stated never 
to have been in working order, ana the only way of 
filling the boiler was by removing the manhole 
door. On the date of the explosion steam had 
been raised to 5 lb. pressure, and the boiler had 
then been left with a brisk fire under it ; what the 
pressure was at the time of the explosion is un- 
known. This is another flagrant instance of a 
boiler being recklessly worked in a most dangerous 
condition. 

We have in the foregoing lines contented our- 
selves with putting on record an abstract of the 
chief facts brought to light by the officers of the 
Board of Trade in the course of the several in- 
vestigations with which the reports we have been 
considering deal, and we have no desire now to 
enlarge upon these facts. We may point out, how- 
ever, that without a single exception the whole of 
the explosions we have been describing were due to 
causes which were not merely avoidable, but which 
were readily ascertainable at a period long anterior 
to that at which they became dangerous. The 
cases, in fact, all point to the value of competent 
periodical inspection and to the danger of its 
neglect. 





LIFESAVING APPARATUS. 

THE collection of life-saving apparatus at the 
Fisheries Exhibition is very complete, nearly all 
the recognised systems and apparatus being re- 
presented. At the same time the scarcity of 
novelties testifies to the exceeding difficulty of the 
subject, and shows how little headway is made by 
inventors in this direction. 

Commencing with the lifeboats, the Royal 
National Lifeboat Institution of course takes pre- 
cedence of all other exhibitors. It contributes a 
full-sized self-righting boat mounted on its car- 
riage, and a set of interesting models, including 
that of the first English lifeboat, so that visitors 
can see the development that has taken place. 
Near to this stand is a very fine full-sized coast life- 
boat, built by Messrs. Forrestt and Son, of Lime- 
house, who have a good many exhibits scattered 
through this section. Mr. William Teasdel, of 
Great Yarmouth, contributes several models of boats 
that have a strong historic interest. Among these 
is the Excelsior, which has been fifty years in 
use, and has saved 1500 lives. None of these 
boats are self-righting, but it is claimed for them 
that their stability is so great that it is unnecessary 
that they should be, and the fact that the Excel. 
sior has never been upset appears to be evidence 
of the truth of the assertion. Another interesting 








= 


ENGINEERING. 


[May 25, 1883. 








specimen is the Nautilus, which is formed of two 
large tubes united at their ends and fitted with a 
grated deck at the level of their axes, so that the 
boat may be launched either side up. Mr. I. A. 
Timmis shows two unsinkable reversible boats, one 
of wood and the other of steel, of the kind just 
mentioned. These have lately been illustrated 
and described in our columns at pages 58 and 419. 
In addition to the exhibits already mentioned 
there are a great number of boats fitted with air- 
tight compartments intended for ships and fisher- 
men’s use, but asarule they do not call for any 
special notice. The four boats sent by the United 
States Life-Saving Service were unfortunately 
washed overboard in the Atlantic in coming, and 
the duplicates despatched to replace them have 
not yet arrived. 

Next in importance come the life rafts. The 
principal exhibit in this department is Roper’s self- 
launching raft, which gained the first prize at the 
Naval and Submarine Exhibition of 1882. This is 
a pontoon which ordinarily forms the captain’s 
bridge, standing upon a raised platform carried 
above the deck. In case of emergency it can be 
slidden into the water at either side of the ship, or 
will float off should the vessel founder. The in- 
ventor shows a number of large scale models, illus- 
trating the different forms in which the raft may be 
constructed, and the various uses to which it may 
be put. Another device of a similar kind is Cope- 
man’s seat raft. This consists of two hollow benches, 
about 12 ft. by 2ft. by 2 ft., placed 3ft. apart and 
connected by wooden spars. A grating placed over 
the two forms a deck 7 ft. wide by 12 ft. long, upon 
which a dozen passengers may find accommodation. 
A number of these rafts may be connected end to 
end and towed by asteam launch. Another method 
of utilising deck seats to save life, the invention of 
Mr. Pinhey, is exhibited by Messrs. F. and H. 
Aspinall of Liverpool. In this, copper cylinders 
17 in. long by 6 in. in diameter are fixed transversly 
to the underside of the battens which form the 
seat, and render it sufficiently buoyant to support as 
many persons as can find room to obtain a hold 
uponit. Unlike some more ambitious schemes this 
is applicable to existing seats, and will be found 
very useful for river steamers, as no preparation is 
required, and the seat can be dropped overboard by 
passengers without any assistance from the crew. 
Mr. Griffiths, of Bridlington, sends a raft composed 
of flat boxes jointed together, so that when not in 
use they can be folded into a more convenient form. 
A still simpler device of the same kind is contributed 
by Mr. Hedgcock, of Great Ormond-street, and con- 
sists merely of a box seat with two flaps, which can 
be extended to forma deck. Besides these more 
important examples there are numerous exhibits of 
buoyant seats, mattresses, dresses, and the like. 

Among the boat-lowering apparatus we noticed 
Hill and Clark’s device, illustrated by us in con- 
nexion with the Tynemouth Exhibition at page 233 
of our last volume. In this, as our readers will 
remember, the principle consists in the combination 
of a double-pointed hook and of a ring on the fall 
from the davits. As soon as the boat is completely 
water borne, and there is no longer any strain on 
the hooks, the rings fall and the boat is free. 
Messrs. Sample and Ward, of Blyth, send a de- 
taching gear, which also acts automatically upon 
the weight of the boat being carried by the water. 
The falls are connected to two pivotted hooks, 
which are kept in the working position by two 
detaching loops. These loops are connected bya 
rod running along the keelson of the boat, and have 
a constant tendency given to them to slip oft the 
hooks by a weight. As soon as the boat is fairly in 
the water, and the strain is off the hooks, the 
friction between them and the loops ceases, the 
loops then slip off, and the hooks are free to turn 
on their pivots and detach themselves from the 
blocks. In the apparatus of the British and 
Foreign Boat-Lowering Company each fall ends 
in a stud, terminating in a sphere, in place of a 
hook or an eye. This sphere passes through a 
circular hole at the end of a slot cut in a siiding 
piece. The slide has a rack on one side, gearing 
into a pinion, which can be rotated by a lever and 
counterweight. When the boat reaches the water 
and no longer throws any strain on the slide, the 
weight is able to rotate the pinion and carry the 
slide forward until the circular hole is opposite 
the ball and the studs, when the falls can free them- 
selves. 

Both the English and American Governments 
send extensive exhibits of apparatus for rescuing 





persons from stranded vessels. Commencing with 
the latter, we find a fully equipped beach apparatus 
cart, provided with gun, hawser, whips, breeches 
buoy, and shot line. Upon the United States coast 
there are 196 life-saving stations, situated in the 
more important districts only four miles apart. 
The space between each pair of stations is patrolled 
four times each night by look-out men, who in 
addition tu rendering help to ships in distress, are 
provided with powerful chemical lights by which 
they can warn off approaching ships, and thus act 
as beacons. During last year forty-seven vessels 
that were ignorantly heading on the coast were 
warned in this manner. When a ship is stranded 
a line is sent to her by means of a shot froma gun, 
and not by a rocket as with us. The cord is coiled 
backwards and forwards in zig-zag form on a 
number of pins projecting from a board ; each 
layer crossing the preceding at a sharp angle. 
The whole is then covered by a box, and is turned 
upside down, after which the pegged board, which 
forms the bottom of the box, is withdrawn, leaving 
the line coiled in such a way that it will run out 
without friction or chance of kinking. The shot is 
inserted in the gun point foremost, and imme- 
diately on its exit turns over, dragging the line 
behind it. As soon as a successful throw has been 
made, which is usually the first time, the crew 
of the vessel draw an endless cord, provided at each 
end with a block on board, and make the block fast 
to the mast. Next a hawser is sent along the end- 
less line and is fastened to the mast about 2 ft. 
above the block. Thus a rope tramway is formed 
from the ship to the shore, along which a breeches 
buoy can be propelled backwards and forwards 
between the shore and the vessel. One of the 
specialities of the American system is the use of a 
life car, a species of pontoon about 12 ft. long, inside 
which six people can be placed at a time and dragged 
through the surf without exposure to the waves. 
During last year there were 345 disasters upon 
the United States coast, 2386 lives being saved and 
only 12 being lost. 

The English apparatus, exhibited by the Board 
of Trade, is distinguished from the American by the 
use of the rocket in place of the gun and shot. It 
is also equipped in a much heavier manner, and 
the van is designed to be drawn by two horses in- 
stead of by hand. This probably results from the 
different character of our coasts, and from the fact 
that our stations are usually at considerable dis- 
tances apart. In other respects the means em- 
ployed are very similar in the two services. 

In addition to the life-saving devices already men- 
tioned there are, of course, many objects of minor 
interest or value, such as hand-power fog signals, 
mortars and rockets, floating message carriers, kites 
for conveying a line to the shore, and the like, but 
as rule they do not call for an extended notice. 








THE ELECTRIC LIGHT AT THE 
FISHERIES EXHIBITION. 

THE arrangements for the lighting of the Fisheries 
Exhibition are upon a most extensive scale, and 
should the promise of the catalogue be fulfilled, 
will form one of the most interesting shows of the 
kind. Most of the well-established systems are 
amply represented, while on the other hand there 
is a total absence of unknown names from the list 
of exhibitors. The feature which distinguishes 
this show from previous ones is, that instead of 
the various systems being massed in a large hall, 
where the effect of the whole was blended into one 
great glare of light, each will have its own special 
building, and can be there disposed in the best way 
to show off its special advantage. The Exhibition 
is so extensive that this is readily possible, without 
stinting the space afforded to each, while the great 
diversity in the forms and dimensions of the build- 
ings renders it easily possible to find suitable op- 
portunities for the display of all sizes and varieties 
of lights. 

The main vestibule is to be illuminated by 500 
incandescence lamps supplied by Messrs. Wood- 
house and Rawson, and fed by Messrs. Elphinstone 
and Vincent from two of their dynamos. At the 
end of the vestibule, where a short flight of steps 
leads into the British Sea Fisheries Section, will be 
seen the magnificent exhibit of Messrs. Siemens 
Brothers to which we have already alluded in a pre- 
vious article. 1040 Swan lamps will be disposed 
upon the underside of the principals of a roof 
800 ft. in length, probably forming the most strik- 
ing example of electric lighting that has yet been 





seen. These lamps will be fed from two alternate 
current generators of large size, separately excited 
in the usual way. Messrs. Siemens Brothers also 
provide four arc lamps in the conservatory, each of 
6000 candle-power; these will be arranged in 

arallel circuit instead of in series as has hitherto 

een usual, the lamps employed being of the hang- 
ing pendulum type, and being used without any 
modification whatever. The range of refreshment 
rooms to the left of the first gallery will be lighted 
by twenty-eight Lever arc lamps, fed by two 
Biirgin and two Gramme dynamos. The pas- 
sage leading to the right, past the dredger 
and the Prince of Wales’ Pavilion, is to be 
occupied by Mr. Matthiesen, whose lamp _ has 
lately been exhibited at the Aquarium, where 
it was severely handicapped by the insufticient 
supply of steam. Branching from this passage 
there is, to the left, the machinery in motion which 
will be illuminated by 25 Giilcher lamps, arranged 
parallel, anu to the right the life-saving appliances, 
which are to be partly lighted by the Electrical 
Power and Light Contact Agency by six Werder- 
mann lamps. At the end of the passage one enters a 
building divided between Newfoundland, the Nether- 
lands, Denmark, and Belgium, and this is to be 
furnished with sixty Jablochkoff candles, while the 
two sections opening out of it will be provided with 
Lea and Gerard lamps respectively. This brings 
us to the promenade gallery, in which will be 
found the only striking novelty of the show, viz., 
fifty Hochhausen lamps supplied by Mr. Edmunds, 
who further provides 500 incandescence lights in the 
western gallery, parallel to Exhibition-road, and on 
the upper terrace a light tower on the same plan 
as that in Madison-square, New York, carrying six 
large lamps of 12,000 candle-power each, driven by 
a Hochhausen dynamo. We have heard much of 
the success of these towers in the States, and shall 
be anxious to see how far they are adapted to our 
climatic conditions. The aquarium, which bounds 
the garden at the side nearest Queen's Gate, is to 
be lighted by 1000 incandescence lamps driven by 
a single Ferranti-Thompson dynamo, while the 
adjoining building will be furnished with eight 
arc lamps by the same firm. The Giilcher Com- 
pany, in addition to the installation we have 
already mentioned will have twelve lamps in the 
Spanish section, and 600 Crookes’ lamps in the 
building, in which are included the countries of 
the Eastern Pacific. This almost concludes the 
list, and we have only to note twelve Gerard lamps 
in the Russian Section, seven Lea lamps in the Fish 
Market, and two Hawkes lamps at the entrance to 
complete the catalogue, as far as it is at present de- 
termined. Messrs. Gaulard and Gibbs are to have 
twelve stations for the demonstration of their 
method of distribution by secondary generators, 
but at present their situation and extent are not 
decided. There has been a great deal of holding 
back among the exhibitors to see what their com- 
petitors would do, with the result that the whole 
installation is very behindhand, and cannot be 
expected to be in operation before the commence- 
ment of June. At present Messrs. Siemens Brothers 
are the only firm that are ready to commence light- 
ing 





NOTES. 

Tue West or ENGLAND AGRICULIURAL Society. 

THE meeting of the Bath and West of England 
Society and Southern Counties Association will 
take place at Bridgwater, Somerset, from May 28 
to June 1. In the live stock department the entries 
amount to 744, a number very rarely reached 
by the Society, while the exhibition of imple- 
ments and machinery is avery extensive one, the 
number of firms occupying stands being in excess 
of last year. It is thoroughly representative of 
the latest improvements in agricultural machinery, 
and several of the leading firms will appear in 
the trial field. On Tuesday, May 29, the annual 
meeting will be held under the presidency of Lord 
Brooke, and on Wednesday there will be a shoeing 
competition of smiths. 


SULPHUR IN THE Som oF Paris. 

Recent excavations for public works in Paris 
have laid bare a store of native sulphur in masses 
of mixed rubbish. The crystallisation is evident 
to the eye, and under the microscope the crystals 
are seen to be octahedral. M. Daubrée explains 
its presence on the supposition that sulphate of 
lime and organic matters, such as manure, leather, 
bones, and vegetables, associated with it in the 



























































gr EP DOSE 




















SEU ae Ian Mahe ENR Lee oe” 


5 IE SD 



















































May 25, 188 3-] 


ENGINEERING. 





493 








mass, have acted chemically on each other. In 
some places the sulphur is rich enough to pay for 
extracting. It appears in a breccia of small 
pieces, incrusted with crystals of sulphur. When 
the bed was opened by the excavators it ex- 
haled a powerful odour resembling that of phos- 
phorus, which was attributed to phosphuretted 
hydrogen. 


A Sixty-Ton Derrick CRANE. 

Some time ago Messrs. George Russell and Co., 
engineers, Motherwell, constructed and erected for 
the Renfrew Harbour Trustees a 30-ton steam der- 
rick crane, which was then, and still is, believed to 
be the most powerful crane of the sort ever con- 
structed—at least, in Scotland, where the engineers 
have acquired a great reputation for the designing 
and construction of such cranes. The same firm 
have now, however, undertaken to supply to 
Messrs. David J. Dunlop and Co., shipbuilders 
and engineers, Port-Glasgow, a crane of the same 
type, having a lifting capacity of 60 tons, and 
having a 60-ft. jib. It is to be erected on the 
jetty at the Inch Works of the firm just named for 
shipping heavy marine boilers, engines, &c. 


Mip-Ocean TELEGRAPHY. 

The idea of telegraphing from ships at sea is not 
anew one, and crops up from time to time. Mid- 
ocean telegraph stations have been proposed and 
will probably be carried out some day. The chief 
difficulty in the way of their adoption has hitherto 
been the necessity of keeping the ship connected 
by a branch cable to the main cable lying on the 
bottom, and anchoring her so as to maintain this 
communication in all weathers and depths desir- 
able. But Professor A. E. Dolbear has proposed a 
plan which may render this fixed communication 
unnecessary. A large metal plate attached to an 
insulated conductor is lowered from the ship to 
the bottom on the track of the cable and another 
plate is merely submerged. Between these two 
plates a battery and Morse key is inserted. On 
working the key the Morse currents induce other 
currents in the cable, which can be heard in tele- 
phones attached to the cable on shore. 


Tue Law on Evectric Licutine. 

There is at present in the press, and will shortly 
be issued, a new work on ‘ The Law of Electric 
Lighting,’ by Henry Cunynghame, Barrister-at- 
Law, late Royal Engineers. This work contains 
all the rules and orders of the Board of Trade, 
together with a reprint of the Provisional Orders, 
which are just on the point of being issued. It 
also contains details of the procedure to be adopted 
in applying for licenses and orders, together with 
a collection of forms. Appended to the work are 
notes on electricity, with about seventy illustrations. 


These notes are specially intended for the use of | 


the legal profession, clerks to local boards, secre- 
taries of public companies, and others, and form a 
connected sketch of the machines and apparatus 


used in electric lighting, together with explanations | 


of the scientific principles upon which these ma- 
chines are based. 


PREMIUMS OF THE SocreTy oF ARTS. 

The following prizes are offered for the present 
year by the Society of Arts : (1) John Stock Prize, 
the Society’s gold medal or 20l. for the best design 
from a poem or from history, or from the Scriptures, 
prepared with a view to mural decoration. (2) 
Benjamin Shaw Prize: (a) aSociety’s gold medal or 
201. forthe best plan for obviating or diminishing risk 
to life in operations of coal mining ; (b) a Society’s 
gold medal or 20/. for the best plan for obviating 
risk to life in the manufacture, storage, and transport 
of explosives. Competitors may bring their plans 
forward either by model or description. A Howard 
prize of 1001. will also be awarded for the best essay 
on the Utilisation of Electricity for Motive Power. 
Preference will be given to that essay which, besides 
setting forth the theory of the subject, contains 
records with detailed results of actual working or 
experiment. The Society reserves the right of 








Tue Morton or GLACIERS. 

An interesting and able paper on this subject 
was read before the Physical Society at a recent 
meeting, by Mr. Walter R. Browne. The author 
reviewed the various theories of glacier motion, 
namely, the viscosity theory of Forbes, the theory 
of Hopkinson, which ascribes the motion to melt- 
ing of the ice at the base, the, regelation theory 
of Tyndall and James Thomson, which attributes it 
to the phenomenon of regelation, that is lowering 
of the freezing point by pressure causing melting 
and regelation of the ice. The experiment of Mr. 
Bottomley, in which a block of ice is cut through 
by a copper wire carrying weights at its ends, was 
mentioned in proof of the regelation theory, but 
Professor Guthrie had found that when a silk cord 


| of the same diameter was used in place of the wire 


with equal weights, the cord did not cut the ice 
through. Professor Guthrie was therefore inclined 
to set down the action of the wire as a mere con- 
ductor of heat to the ice, and inferred that it melted 
its way through. Professors Ayrton and Perry 
supposed that the wire supplied a certain amount of 
heat in this way to facilitate the action of pressure, 
and suggested that the silk should have had a 
heavier weight attached than the wire to compen- 
sate for the assisting heat in the case of the wire. 
Mr. W. Coffin stated that he had observed in the 
Lake Superior ice-houses heavy iron implements 
used in cutting the ice laid on blocks of it without 
sinking into the ice when at a low temperature, but 
that when the sun heated the ice they sank in. 
The result of Mr. Browne’s criticism and the dis- 
cussion in general was to the effect that regelation, 
if it takes part in the action, does not account for 
the regular phenomenon of glacial motion even at 
the coldest temperatures, and Mr. Browne was led 
to the conclusion that Mr. Moseley’s theory of ex- 
pansion and contraction by change of temperature 
was the likeliest cause. 


Tue British ASSOCIATION. 

The fifty-third annual meeting of this Association 
will commence on Wednesday, September 19, at 
Southport, Lancashire. The president-elect, Mr. 
Arthur Cayley, M.A., LL.D., F.R.S., V.P.R.A.S., 
Sadlerian Professor of Mathematics in the Univer- 
sity of Cambridge, will assume the presidency and 
deliver an address at 8 o’clock in the evening. The 
following evening, Thursday, September 20, there 
will be a soirée ; on Friday evening, a ‘‘ Discourse 
on Recent Researches on the Distance of the Sun,” 
by Professor R. S. Ball, Astronomer - Royal for 
Ireland ; on Monday evening, September 24, a 
‘Discourse on Galvanic and Animal Electricity,” 
by Professor J. G. M‘Kendrick, Professor of 
Physiology in the University of Glasgow ; on Tues- 
day evening, September 25, a soirée ; on Wednes- 
day the concluding general meeting. Tickets for 
this meeting may be obtained from the local secre- 
taries at Southport, Messrs. Ellis, Vernon, and 
Willis, on and after September 6, and from that 
date to September 13, at 22, Albemarle-street, 
London. New life members pay a composition of 
10/. ; new annual members pay 2/. the first year, 
and 1/. each succeeding year ; associates for this 
meeting only pay 1l. Southport is a pleasant town 
of 40,000 inhabitants, and is nominally a watering- 
place. As however the promenade is separated from 
low-water mark by three-quarters of a mile of sand, 
and the tide does not cover more than half this 


| space, on the average, the place cannot claim high 


rank as a seaside resort. The inhabitants have 
spared no pains to make Southport attractive, and 
it is by far the most pleasant town upon the north- 
west coast, being well provided with parks, gardens, 
and promenades. Its distance from Liverpool is 
18 miles, and from Manchester 33 miles, while from 
London the journey can be effected in six hours. 
Two trains from Euston each day have through 
carriages for Southport attached to them. 


THe Vienna Exvectric EXuIsition. 
The Rotunda in the Vienna Prater has been used 
several times for exhibitions, and has always proved 
well adapted for the purpose. Besides the central 


publishing the prize essay. A Fothergill prize will| building, with an area of 12,900 square metres, 
also be given in the shape ef the Society’s gold | there are four transepts, three galleries, and two 
medal or 20/. for the best invention having for its | large courts, the total floor space at the disposal of 
object the prevention or extinction of fires in the exhibitors being 30,000 square metres. The 


theatres, or other places of public amusement. 


A | exhibition in the Palais d’Industrie had an area of 


Mulready prize will also be given to any art student | 29,264 square metres, of which 8896 were in the 
for the best black and red chalk study from the! gallery. The Munich Crystal Palace had an avail- 


nude figure after Mulready’s manner. 


Essays, &c., | able area of 10,048 square metres, while about the 


must be deposited with the secretary before|same space was appropriated at Sydenham. The 


October 31, 1883, 





| distribution of the lights in the Rotunda is designed 


to be as follows: In the lantern gallery, 66 metres 
above the floor, there will be an arc lamp of 20,000 
candle-power ; on the upper gallery, 48 metres 
high, 28 lamps of 2000 to 3000 candle-power each ; 
and on the lower gallery, 24 metres high, 112 lamps 
of 1000 candle-power. Thirty-six 500 candle lamps 
are to be distributed on the ground floor, and in 
each of the twenty-eight arches of the half-gallery 
there will be hung arc lamps of 800 candle-power. 
The total amount of light that will be displayed in 
the Rotunda each night may be calculated in round 
numbers at 265,000 candles. In the transepts, 
galleries, and courts large numbers of incandescence 
lamps will be disposed, in addition to about 247 arc 
lamps of 1000 candles each, while several search 
lights of 10,000 candles each will be mounted on the 
roofs. The total amount of the illumination is 
estimated to reach 600,000 candles, about five times 
as much as the combined power of the Vienna gas 
lights. In order to facilitate the conveyance of 
goods to and from the Vienna Electric Exhibition, 
the Commission has appointed Messrs. Schenker and 
Co. to act as forwarding agents. This firm has 
branches in Budapest, Bukarest, London, Munich, 
Prague, Tetschen on the Elbe, and Trieste, as well 
as representatives at Antwerp, Hamburg, Mann- 
heim, Paris, and Rotterdam. It will undertake 
the passage of the exhibits through the custom- 
house, the storage of the cases, and return the 
goods at the close of the Exhibition. 


Tue TEMPERATURE OF THE THAMES. 

Forty years ago, at the suggestion cf the medical 
officers in the department of the Registrar-General, 
arrangements were first made for obtaining adaily 
record of the temperature of the Thames. Ther- 
mometers of Rutherford’s pattern, which unfortu- 
nately did not register the maximum very accu- 
rately, were enclosed in an upright wooden trunk 
attached to the side of the Dreadnought hospital 
ship 2 ft. below the water line. This trunk was 
open at the bottom and was further pierced with 
holes to allow of circulation of the water. The 
observations were commenced in May, 1844, the 
only important change for the next twenty-six 
years being the substitution of a Negretti’s patent 
maximum for the defective Rutherford thermo- 
meter. From April, 1870, to 1871, there were no 
observations, and from January, 1871, to May, 
1874, they were carried on from the police ship 
Scorpion, moored between Greenwich and Black- 
wall. At the latter date they were transferred to 
the Royalist, but in 1879 this vessel was run into, 
and after repair was placed on the river bank, where 
observations were impossible and the record ceased. 
The late Astronomer-Royal, Sir G. B. Airy, has 
recently published in the Proceedings of the Royal 
Society an analysis of the whole of the observations. 
From it, and from the weekly returns of the 
Registrar-General, the broad features of Thames 
temperature seem to be as follows : On the average 
of thirty-three years the temperature of the river 
(51.7 deg.) is higher than the air at the Royal 
Observatory (50.2 deg.) by 14 deg. During the 
seven months, May to November, this difference 
averages 2 deg., and during the winter only 
0.7 deg. On the average of thirty-three years 
July gives the highest monthly mean river tempe- 
rature, 65.7 deg., and January the lowest, 39.4 deg. 
Looking at individual months, every month of 
1859, except April, May, and December, was 
above the average, and five of them were hotter 
than any corresponding month during thirty-three 
years. The coldest month seems to have been 
January, 1850, with 33deg., there being an entry 
of 29.4 deg. on the 15th. The observations are 
now about to be recommenced under the care of the 
Corporation, as the Port Sanitary Authority, and a 
station has been constructed at the end of the 
Deptford Foreign Catile Market jetty. Two ther- 
mometers have been provided, one to stand within 
a foot of the bed of the river, and the other float- 
ing with the tide, but 2 ft. below the surface. 
Copies of the observations will be sent to the Royal 
Observatory for publication in the weekly returns 
of the Registrar-General. 








MR. JOHN MILLER, RAILWAY ENGINEER. 

Tuts well-known engineer died at his residence, in 
Edinburgh, on the Sth inst., after a very short illness, 
at the age of seventy-eight years. Born at Ayr in the 
year 1805, John Miller belonged to a somewhat notable 
family. After getting an excellent education in the 
academy of his native town, and in the University of 
Edinburgh, he became an apprentice to the late Mr. 





Alexander Murdoch, town clerk of Ayr, with a view 
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of becoming a lawyer. But it soon was evident that 
there was a totally different future in store for him. 
His engineering proclivities attracted the attention of 
Mr. Thomas Grainger, an able railway engineer, then 
in extensive practice, and by that gentleman the young 
lawyer was induced to become assistant to him in his 
office in Edinburgh. Later, he entered into partnership 
with Mr. Grainger, and the firm of Grainger and 
Miller soon became the most eminent of the kind that 
has ever existed north of the Tweed. Singly or con- 
jointly, they were intimately connected with almost 
every railway that was constructed or started in 
Scotland before 1850; indeed, we believe that Mr. 
Grainger was the engineer for what may be regarded 
as practically the very first railway in Scotland in 
1824, that known as the Monkland and Kirkintillock 
Railway, designed specially for carrying the coals of 
the Monklands down to the Forth and Clyde Canal at 
Kirkintillock. As early as the year 1835 the desir- 
ability of a line to connect England and Scotland was 
being freely ventilated in the public press. In that 
year Messrs. Grainger and Miller had completed a 
survey of a proposed railway between Glasgow and 
Carlisle. Much difficulty occurred in connexion with 
the negotiations as to whether or not it should pass 
through the town of Kilmarnock by the Dunlop route 
or the Dalry route. Ultimately the latter, as proposed 
by Messrs. Grainger and Miller, carried the day. It 
was first constructed to Kilmarnock and Ayr, and was 
known as the Glasgow and Ayr Railway, which was 
opened about 1839 or 1840. It was afterwards 
éxtended to Dumfries and Carlisle, and since the com- 
pletion of the line to the border town the system 
has been known as the Glasgow and South-Western 
Railway. 

Amongst the very earliest railways on which Mr. 
Miller was engaged we ought to mention the Dundee 
and Arbroath and the Arbroath and Forfar Railways. 
Another was the Edinburgh and Glasgow, which was 
in the first instance only opened to Haymarket. That 
was in the year 1842; subsequently, however, it was 
cut through to what is now the Waverley Station, 
Edinburgh ; and it was at or about the same time 
(1848) that the Edinburgh and Berwick line was 
opened. The Edinburgh and Hawick Railway was 
another of the railways in which Mr. Miller was en- 
gaged ; then there was the Stirlingshire or Midland 
Junction Railway, connecting Polment and Larbert, 
and thereby giving connexion with the Scottish central 
system. Up till that time Greenhill had been the 
principal junction for Edinburgh passengers who were 
proceeding to ‘‘Stirling, Perth, and the North,” as 
the station company still has it; and the cutting of 
the new junction line just referred to was a very great 
advantage to the railway travelling public. While 
speaking of this matter we ought to state that as part 
of the line in question there was constructed a swing 
bridge over the Forth and Clyde Canal at Grahamston, 
which was the first swing bridge over a navigation in 
Scotland. It has been in use now for between thirty 
and forty years, and has never met with a single hitch 
or mishap. Mr. Miller also had his hand in the exten- 
sion of the Monkland Railway system to Boroughness, 
in the Edinburgh and Bathgate line, and in the 
Perth and Dundee line. One of his most notable 
projects was a scheme for connecting the Glasgow and 
South-Western Railway system on the south of the 
Clyde at Glasgow with the Edinburgh and Glasgow 
line (now the western section of the North British 
Railway). The connexion was to have been by means 
of a viaduct over the harbour of Glasgow, just where 
the Caledonian Company’s bridge carries all the 
southern lines of the Caledonian system to the central 
station at Gordon-street, Glasgow. In proposing such 
a scheme Mr. Miller was evidently far ahead of the 
capitalists who in those days provided the means for 
carrying out great engineering projects. He likewise 
had an intimate connexion with the Stirling and Dun- 
fermline Railway, and with that which is known as 
the Forth and Clyde Railway, connecting the Clyde at 
Bowling with Balloch at the lower end of Loch Lomond, 
and eventually with Stirling; indeed, it would be 
difficult to name many railways that were constructed 
in his native country during the time that he was 
actively engaged in professional work in which he was 
not concerned. Many of the works on the Glasgow, 
Dumfries, and Carlisle Railway are specially worthy 
of notice, but all that we can do is simply to indicate 
two or three of them, namely, the magnificent viaducts 
by which the line is carried over the Ayr water at 
Ballochmyle and over the Lugar; the Drumlanrig 
Tfinnel, and the cutting through the sinking bog, near 
Beith. 

But Mr. Miller did not limit his professional labours 
to the north of the Tweed, for he was much concerned 
in what is now the Great Northern Railway ; indeed, 
he schemed one of the two rival plans by which it was 
originally intended to connect London and York ; and 
in other ways he served as a railway engineer in 
England. 

is partnership with Mr. Grainger was dissolved in 
the year 1844 or 1845, and he carried a very large 
portion of the business with him. His practice during 





the period of the great railway mania was probably as 
extensive as that of any other engineer in the United 
Kingdom. In the year 1845 he deposited in Parlia- 
ment plans for between 1500 and 1600 miles of rail- 
ways. He never promoted any railway, but simply 
worked for those capitalists who required his profes- 
sional assistance, and his services as a witness before 
Parliamentary Committees for the promotion of rail- 
ways were held in great value. During a very short 
professional career he amassed a large fortune, retir- 
ing in the year 1849, at the early age of forty-four 
years. 

Amongst his pupils, assistants, and resident engi- 
neers Mr. Miller had many men who have since at- 
tained to very excellent positions. We could easily 
name something like fifteen or twenty of them. Mr. 
Miller had some ambition for Parliamentary life after 
retiring from business, and he sat for the city of 
Edinburgh in the Parliament which lasted from 1868 
to 1874. He has left four daughters, one of whom is 
the wife of Mr. George Cunningham, C.E., of Blyth, 
and Cunningham, Edinburgh. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 12th. 

THE downward tendency in the American iron 
market still continues, and business is of a retail 
character. Quotations for small lots at ports of 
delivery are 22 dols. to 22.50 dols. for No. 1, 20 dols. 
for No. 2, and 19 dols. to 20.50 dols. for grey forge. 
Quotations for large lots offered this week are : No. 1 
foundry, 22 dols. to 23 dols. ; No. 2, 19.50 dols. ; 
grey forge, 18.50 dols. There is a general desire upon 
the part of makers to unload, and consumers are un- 
willing to anticipate future requirements. Bessemer 
iron is offered at 22 dols. for summer shipment. The 
best offers are 21 dols. to 21.50 dols. Offers are made 
at 31.50 dols. for 10,000 tons of spiegeleisen. A 
thousand tons of charcoal and anthracite blooms were 
contracted for this week at 62 dols. and 52 dols. 
respectively. Muck bar is in active demand at 
34 dols. to 34.50 dols. Manufactured iron is in im- 
proving demand this week in consequence of the strong 
present probabilities of a general suspension of iron 
making inthe west. Stocks are low in manufacturers 
and buyershands. The employers desire a restriction 
in output, and hence consumers are casting about for 
summer supplies at present low prices, which are 
2.20 cents east and two cents at Pittsburgh. Ordinary 
iron has been shaded down to 1.80 cents in country 
mills, and there is a general activity in turning out iron 
for car purposes. Two thousand tons of skelp iron 
sold ‘at 2} cents. ; 12,000 tons of steel rail sold at 
38 dols. to 39 dols. There is an improving inquiry for 
small lots at 39.50 dols. Inquiries are in hand for 
several thousand tons of plate iron and structural 
shapes. Nails arein active demand at 3 dols. in cart- 
load lots. The hardware houses have shipped more 
freely, the general tone of the market is satisfactory, 
though prices are low. The probabilities of a heavy 
restriction in the output of crude and finished iron is 
having a favourable effect upon buyers. Importers 
are doing very little. English tees are offered for 
shipment at 23.50 dols., and there are offers in the 
market at 23 dols. 











FOREIGN TECHNICAL LITERATURE. 

THE Overland Summary (April 24) states that the 
Government of the North-Western Provinces has 
sanctioned a survey of the projected line of railway 
from Lucknow to Seetapore. The Government of the 
Punjab has also instructed the Sind, Punjab, and 
Delhi Railway to put in hand at once the survey for 
a broad gauge railway to run from Rajpoora to Puttiala. 


The National Car-Builder for May mentions that 
the Vandalia Railway Company are removing the iron 
wheels from carriages run through with express trains, 
and replacing them by a 43-in. paper wheel. The same 
company two years ago issued an order, making the use 
of the coupling-stick obligatory, on pain of dismissal. 
Since then, no man obeying the order has been injured 
while making couplings. 


The Giornale dei Lavori Pubblici (Rome, May 16) says 
that the firm of A. Raggio, Ratto, and Tassara, of 
Sestri Ponnete, are turning out sheets of various 
dimensions, and large plates up to 234in. Their esta- 
blishment contains a powerful plate train, destined to 
assist in future naval construction in iron and steel, 
and a universal train for rolling large plates for the 
same and similar purposes. The latter is as yet the 
only specimen of its kind in Italy. 

L’Electricité (Paris, May 12) contains an official 
document, stating that the French Section at the 
Vienna Electrical Exhibition is now completely planned 
out, which is not the case with any other. The central 
point is to be a handsomely fitted up pavilion, belong- 
ing to the Telegraph Administration, in which (besides 
allthe instruments and apparatus at present in_ use) 





will be exhibited valuable relics, illustrating the history 
of telegraphy. Around this will be grouped the other 
exhibits, covering an extent of over 5000 square yards, 


The Railway Age (Chicago, May 3) gives various 
items of United States railway intelligence. The 
Southern Pacific has completed its branch from 
Mohave, California, to the Colorado. River on the 
Arizona border, a distance of 252 miles; and in a few 
days the Atlantic and Pacific will meet it there from 
the east. The same company has purchased Morgan’s 
Louisiana and Texas Railroad, which gives it the com- 
mand of an unbroken line from San Francisco to New 
Orleans — almost 2500 miles long. The Northern 
Pacitic track is expected to reach Helena from the 
east and Missoula from the west by July 1, leaving a 
gap of only 130 miles. Before September this great 
trans-continental line will stretch unbroken from Lake 
Superior to the Pacific. The Canadian Parliament and 
the Michigan Legislature have respectively granted 
charters for the construction of the railway bridge 
over St. Mary’s River at Saut Sainte Marie. It is to 
be 390 ft. long, and to cost about 173,000/. Narrow- 
gauge trains have been blown off the rails in California 
on several occasions lately during tornadoes. 


The Bulletin of the American Iron and Steel A ssocia- 
tion (Philadelphia, May 2) publishes a comparison of 
the number of furnaces in and out of blast on April 1, 
1882, January 1 and April 1, 1883, as follows : 


oe = 


In Blast. 


Fuel Used. | if ii 
Apr. 1 Jan. 1 Apr. 1 Apr. 1 Jan. 1 Apr. 1 
1882. | 1883. 1883. 1882. 1883. | 1883. 
Charcoal es | 123 98 146 2 153 
Anthracite... t 169-156 61 64 78 
Bituminous... : 138; 121 74 


Out of Blast. 


Total ... .. 457 430, 375 281 


Another table of the weekly capacity of the fur- 
naces in question shows a falling off between April 1 of 
1882 and the same date in 1882, of about 7 per cent, in 
the production of pig iron. 


The Railway Review (Chicago, April 28) abstracts a 
paper by the late William R. Morley, read before the 
American Society of Civil Engineers, at their meeting 
on April 18. The subject was, ‘‘ Proper Compensa- 
tion for Railroad Curves upon Grades,” and the opinion 
expressed was that the resistance due to curvature is 
measured, not by the length of radius, but by the 
length of train, or (what is the same) by the ruling 
grade, and that, while there may be some increased 
resistance due to radius, that may be largely overcome 
by the elevation of the outer rail; also that, in laying 
down a railroad, the length of train or ruling grade 
should be made the basis of compensation. The author 
gave the rules which he had himself adopted in 
practice, as follows: Rate of maximum grade, 0 to .7 

r 100 ft. ; .06 per 100 ft. per degree compensation. 

te of maximum grade, .7 to 1.6 per 100 ft. ; .05 per 
100 ft. per degree compensation. Rate of maximum 
grade, 1.6 to 3 per 100 ft. ; .04 per degree compensation. 

The same paper quotes from the Picayune a descrip- 
tion of a mente er creosoted trestle which the New 
Orleans and North-Eastern Railway is building across 
Lake Pontchartrain. It will be 214 miles long, 5} miles 
of which will be over the lake. Of this portion of the 
work the piling has been driven for 2} miles, and one 
mile is completed. The piles average 60 ft. in length, 
and are driven in for about 40 ft. The whole structure 
is exceedingly substantial, and is said to be a most 
perfect specimen of trestle work. Some idea of the 
mune of the undertaking may be gathered from 
the fact that the quantity of timber required, besides 
the piles, will be over 15,000,000 ft. 


The Moniteur Industriel (Paris and Brussels, May 
10) gives publicity to a plan proposed by M. Tréve, a 
ship's captain, for diminishing the number of boiler 
explosions. He observes that these usually take place 
in the morning ; and accounts for this by the fact that 
the man in charge leaves his boiler full of water at 
night, and in the ne proceeds immediately to 
blow up his fires and use the same water, which, of 
course, is hot, thus saving time and fuel. It is not, 
however, considered that this water has been boiling 
for hours, and has by morning parted with all its air, 
so that it is then capable of being superheated and 
becomes a source of serious danger. M. Trove advises 
the injection of air before re-heating the water, using 
an apparatus which he describes, and also the esta 
blishment in connexion with every boiler of a thermo- 
manometer. This instrument would enable the at- 
tendant to know if the vapour pressure at any time 
fell below the degree that ought to be expected from 
the temperature of the water, in which case the danger 
of superheating would be already present. 
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ON SOME MODERN SYSTEMS OF CUTTING 
METALS.* 
By Mr. W. Forp Smirn, of Salford. 
(Concluded from page 418.) 


Twist-Drills.—During the last thirty years many at- 
tempts have been made to introduce a better system of 
drilling and boring ; and on this subject very much might 
be written if time permitted. Many engineers have used 
square bar steel, which the blacksmith has twisted, and 
then flattened at one end to form a drill. The object of 
the twisted stern was to screw the cuttings out of the 
hole, and to some extent this succeeded, but not per- 
fectly. The twisted square section revolving in the 
round hole had a tendency to crush or grind up the 
cuttings ; and if they were once reduced to powder it was 
difficult (especially in drilling vertically) for the drill to 
lift the powdered metal out of the hole. 
pein most cases the lips of the drills were of such form 
that the cutting angle, or face of each lip, which ought to 
have besn about 60 deg., Fig. 21 (see page 417 ante), was 
90 deg., or even still more obtuse ; this being an angle 
which would scrape only, but could hardly be expected 
to cut sweetly or rapidly. 

Again, there were attempts to make the cutting angles 
of the two lips of much the same aoumber of degrees as 
that given by the twist itself in a good twist drill. This 
was done by forging or filing a semicircular or curved 

roove on the lower face F of each lip, Figs. 17 and 18. 
_ oe short time lips thus formed cut fairly well, but a 
very small amount of regrinding soon put them out of 
shape, and made them of such obtuse cutting angles that 
good results could no longer be expected from them ; and 
to be constantly sending such drills to the jobbing or tool 
smith, and then to the fitter to file into form again before 
they were rehardened, was found to be too tedious and too 
expensive. Again, to arrive at the best results in 
drilling, each of the cutting lips should make the same 
angle with a central line taken through the body of the 
drill; in other words, the angles A and B, Fig. 12, should 
each have exactly the same number of degrees, say 60 deg. 
The clearance angles also should be identical, and the 
leading point P should form the exact centre point of the 
drill. From practice it is found that if these proportions 
are not correct, the drill cannot pierce the metal it is drill- 
ing at more than about half the proper speed, and the 
hole produced will also be larger than the drill itself, as 
will be exemplified a little latter on. To give an idea 
of the excessive 'accuracy which must be imparted to a 
twist-drill, we must bear in mind that even a good feed 
is only ;3,; in. to each revolution ; and as two lips are em- 
ployed to remove this thickness of metal, each lip has 
only half that quantity to cut, ors}; in. This 5}, in. is 
as much as can be taken in practice by each lip in drills 
of ordinary sizes. 

It will therefore be readily understood that if one lip 
of adrill stands before the other to the extent of 4; in. 
only, the prominent lip, or portion of a lip, will have to 
remove the whole thickness of the metal from the hole at 
each turn. The lip of the drill will not stand such treat- 
ment; and it is therefore obvious that if this were at- 
tempted the prominent lip would either break or become 
too rapidly blunted. To get over these ditticulties, the 
driller would no doubt reduce his feed by one-half, or 
to st, in. per turn, which would mean about half the 
number of holes drilled ina given time. 

This nice accuracy, although absolutely required, 
cannot be produced by hand-grinding; neither can a 
common drill, having a rough black stem more or less 
eccentric, be ground accurately, even by aid of a grinding 
machine with mechanism for holding it. To grind any 
drill accurately, it must be concentric and perfectly true 
throughout with the shank, as that part has to be held by 
the drill-grinding machine. If the drilling is to be done 
in the most rapid manner, in other words, at the smallest 
cost, and if the best class of work is also desired, it seems 
certain that a twist-drill, with all the accuracy which 
can possibly be imparted to it in its manufacture, and the 
greatest care employed in the resharpening, is the only in- 
strument which can be employed. : ; 

About a quarter of a century ago both Sir Joseph 
Whitworth and the late Mr. Greenwood, of Leeds, made 
some twist drills ; but it is to be presumed that a large 
amount of success was not achieved with them, and for 
some reasons the system was not persevered with. After 
that period the Manhattan Firearms Company in America 
produced some beautifully finished twist-drills. Though 
the workmanship in these was of a superior description, 
the drills would not endure hardship. It was found that 
the two lips were too keen in their cutting angles, and 
that they were too apt to drag themselves into the metal 
they were cutting, finally to dig in and to jam fast, and 
to twist themselves into fragments. Mr. Morse then 
took the matter up, and by diminishing by about 50 per 
cent. the keenness of the cutting lips of twist-drills, made 
a great success of them He used the grinding line A B, 
Fig. 19, and an increasing twist. In such a drill, of the 
standard length, and before it is worn shorter by grind- 
ing, the twist is so rapid towards the lips that the angle 
they present, or what has been already referred to as the 
angle of the cutting surface, is very nearly the same as 
that the writer had previously established for cutters 
cutting metals, as in Fig. 21. ) 

If, however, the angle of twist is made to increase to- 
wards the lips, it will of course decrease towards the 
shank, as in Fig. 18. The shorter the drill is worn, the 
more obtuse the cutting angle becomes, and the less 
freedom will it have ; supposing, of course, that the angle, 
when the drill was new, was the most efficient. = 
this decrease of twist were carried still further by lengthen- 
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ing the drill, a cutting angle of 90 deg. would eventually 
be arrived at. The old common style of drill usually has 
a cutting edge which is so obtuse as not to cut the metal 
sweetly, but on the contrary to have more of a tearing 
action, and thus put so much torsional strain on the drill 
that fracture is certain to take place, even if what the 
writer would now consider a moderate feed was put on by 
the drilling machine. 

It is therefore obviously advantageous to adopt from 
the first the best cutting angle for all twist-drills, and to 
preserve this same angle through the whole length of the 
twisted part, so that, however short the drill may be 
worn, it always presents the same angle, and that the 
most efficient which can be obtained. This cutting angle 
is easy to fix, and becomes an unalterable standard which 
will give the best attainable results. This has been 
adopted at the Gresley Works, Manchester, and of course 
applies to both lips. 

A common drill may “‘run,” as it is usually termed, 
and produce a hole which is anything but straight. This 
means that the point of the drill will run away from the 
denser parts of the metal it is cutting, and penetrate into 
the opposite side which is soft and spongy. This is 
especially the case in castings ; where, for instance, a boss 
may be quite sound on the one side, while on the other a 
mass of metal may be full of blow-holes, or so drawn 
away by contraction in cooling as to be very soft and 
porous. In such cases is is perfectly impossible to prevent 
a common drill from running into the soft side. This sort 
of imperfect hole is most trying to the fitter or erector, 
and if it has to be tapped, to receive a screwed bolt or 
stud, is most destructive to steel taps, The taps are very 
liable to be broken, and an immense loss of time may also 
take place in attempting to tap the hole square with the 
planed face. A twist-drill, on the other hand, from its 
construction is beund to penetrate truly, and produce 
holes which are as perfect as it is possible to make them. 

The next important step in twist-drills has been to fix 
a standard shape and angle of clearance for both lips, 
which should also give the best attainable result. This 
angle might be tampered with if the re-grinding were 
done by hand, and too much or too little clearance might 
easily be imparted to the drill from want of sufficient 
knowledge on the part of the workman. If too little clear- 
ance, Fig. 15, or in some cases none at all, is given to the 
drill, the cutting lips then cannot reach the metal, conse- 
quently they cannot cut. The self-acting feed of the 
drilling machine keeps crowding on the feed until either 
the machine or the drill gives way. Usually it will be 
the latter. 

Again, if too much clearancé is given, Fig. 16, the keen 
edges of the lips dig into the metal and imbed themselves 
there, and of course break off. 

The grinding line A B, Fig. 19, was introduced in the 
States tu assist the operator in keeping both lips of the 
drill identically the same. To arrive at this, however, is 
more than can be accomplished by hand grinding, as not 
less than three points have to be carefully watched, viz. : 

1. That both lips are exactly the same length. 

2. That both make the same clearance angles. 

3. That both make the same angle with the centre line 
on the body of the drill. 

f these are not attended to, the drill lips may for 
instance be both ground so as to converge exactly to the 
grinding lines at the point or centre of the drill, and may 
still be of such different lengths and angles as to produce 
very bad results in drilling. 

Much ingenuity has been expended on machines for 
the grinding of the two lips with mechanical accuracy. 

The one which has been the most successful in the 
United States has three motions, ingeniously combined 
with each other. So many motions, however, entail com- 
plication ; and this, added to a system of holding the 
drill which was not sutticiently reliable, failed to produce 
the extreme accuracy it is requisite to impart to the twu 
angles. 

The grinding line too is found to be more or less a 
source of weakness. It is therefore advisable to dispense 
with it if possible ; and where a good twist drill grinding 
machine 1s used, the grinding line is seldom or never 
looked at, and in that case is useless. If it is still desirable 
to have grinding lines (as in some cases where hand grind- 
ing has to be relied upon) they should be made as faint 
as possible, and not cut deeply into the thin central part 
of the drill, so as to weaken it. 

Fig. 14 is drawn exaggerated, in order to show the 
— of grinding one lip of a drill longer than the 
other. 

A simple and efficient twist-drill grinding machine 
was so much needed that within the last three years the 
writer has designed one. The twist-drill in this machine 
has only one motion imparted to it, to produce the two 
lips of each drill as perfect fac-similes of each other and 
with the desired amount of clearance. Many of these 
machines are now at work. That the drills ground by 
them are accurate is proved by the holes drilled being so 
nearly the size of the twist-drill itself that in many cases 
the drill will not afterwards drop vertically through the 
drilled hole by its own gravity; in other words, the hole 
is no larger than the drill which has drilled it. 

It is not generally known that this is the most severe 
test that can be made of the accuracy of regrinding, and 
of the uniformity of all parts of the twist-drill. 

One of the smallest sized machines is exhibited. The 
largest machine grinds drills 3 in. in diameter. 

The whole of the drilling in many establishments is 
now done entirely by twist-drills. Since their introduc- 
tion it is found that the self-acting feed can be increased 
about 90 per cent. ; and in some engineering works the 
feeds in some machines have been increased by fully 200 
per cent., and consequently three holes are now being 
drilled in the same time that one was originally drilled 








with the old style of drill and with old machines, 





It may be interesting to give a few results out of 
numerous tests and experiments made with twist-drills. 
Many thousands of holes 4in. in diameter and 2? in. 
deep have been drilled, by improved 3 in. twist-drills, at so 
high a rate of feed that the spindle of the drilling machine 
could be seen visibly descending and driving the drill 
before it. The time occupied from the starting of each 
hole, in a hammered’ scrap iron bar, till the drill 
pierced through it, varied from 1 minute 20 seconds to 
14 minute. 

The holes drilled were perfectly straight. The speed 
at which the drill was cutting was nearly 20 ft. per minute 
in its periphery, and the feed was 100 revolutions per 
inch of depth drilled. 

The drill was lubricated with soap and water, and went 
clean through the 2% in. without being withdrawn ; and 
after it had drilled each hole it felt quite cool to the 
hand, its temperature being about 75 deg. It is found 
that 120 to 130 such holes can be drilled before it is ad- 
visable to resharpen the twist-drill. This ought to be 
done immediately the drill exhibits the slightest sign of 
distress. If carefully examined, after this number of 
holes has been drilled, the prominent cutting parts of the 
lips, which have removed the metal, will be found very 
slightly blunted or rounded, to the extent of about ;},in.; 
and on this length being carefully ground by the machine 
off the end of the twist-drill, the lips are brought up to 
perfectly sharp cutting edges again. 

The same sized holes, in. in diameter and 2? in. deep, 
have been drilled through the same hammered scrap iron 
at the extraordinary speed of 2? in. deep in one minute 
and five seconds, the number of revolutions per inch being 
75. An average number of 70 holes can be drilled in this 
case before the drill requires resharpening. The writer 
considers this test to be rather too severe, and prefers the 
former speed. The drills in both cases were driven by a 
true-running drilling machine spindle, having a round 
taper hole, which also was perfectly true ; and the taper 
shank and body, or twisted part of the drills, also ran 
perfectly concentric when placed in the spindle, or in a 
reducer, or socket having a taper end to fit the spindle. 
When the drills run without any eccentricity, there is no 
pressure, and next to no friction on the sides of the 
flutes ; the whole of the pressure and work being taken on 
the ends of the drills. Consequently they are not found 
to wear smaller in diameter at the lip end, and they retain 
their sizes, with careful usage, in a wonderful manner. 
The drills used were carefully sharpened in one of the 
twist-drill grinders mentioned above. 

In London upwards of 3000 holes were drilled 8 in. 
in diameter and 3 in. deep, through steel bars, by one 
drill without regrinding it. The cutting speed was 
in this instance too great for cutting steel, being from 
18 ft. to 20ft. per minute; and the result is extraordi- 
nary. 

Many thousands of holes were drilled 3 in. in diameter, 
through cast iron yin. deep, with straight-shank twist- 
drills gripped by an eccentric chuck in the end of the 
spindle of a quick-speed drilling machine. The time 
occupied for each hole was from nine to ten seconds only. 
Again, tin. holes have been drilled through wrought 
copper, 1gin. thick, at the speed of one hole in ten 
seconds, 

With special twist-drills, made for piercing hard Bes- 
semer steel, rail holes, }¢in. deep and 3$in. in diameter, 
have been drilled at the rate of one hole in one minute 
and twenty seconds, in an ordinary drilling machine. Had 
the machine been stiffer and more powerful, better results 
could have been obtained. A similar twist-drill, 3 in. 
in diameter, drilled a hard steel rail }$in. deep in one 
minute, and another in one minute ten seconds. Another 
drill, 3 in. in diameter, drilled #in. deep in thirty-eight 
seconds, the cutting speed being 22 ft. per minute. The 
speed of cutting rather distressed the drill; a speed of 
16 ft. per minute would have been better. The steel rail 
hey specially selected as being one of the hardest of the 

ft. 


ot. 

Milling.—The writer considers milling the most im- 
portant system used in the cutting of metals, and would 
willingly dwell more upon it if time would permit. He 
will, however, confine himself to giving a few particulars 
as to the time occupied, and the finish produced by milling 
machines, in comparison with the planing machine, the 
shaping machine, and the slotting machine. It is found 
practicable, and in most cases it is exceedingly advan- 
tageous, to finish (or as it is usually termed to ‘‘ machine”) 
almost every class of work, sueh as is now usually fimished 
by planing, shaping, or slotting machines, in one or other 
of the numerous kinds of milling machines already in 
use. It may not be generally known that in this class of 
machine, milling cutters are being used of diameters 
ranging from 20ft., used for heavy engine work, down to 
Zin. or #in., used principally for the intricate work 
required in sewing machines, small arms, &c. 

By the former, the work done is what is known as 
face-milling ; the mill itself is somewhat similar to a large 
lathe faceplate, and the several cutting portions are steel 
tools inserted into and firmly secured to it by a series of 
set screws or keys. On the other hand, the milling 
cutters of the small sizes, from 4 in. upto about 8in. in 
diameter, are made from solid blocks of cast steel, or 
blanks, as shown in Fig. 29 (page 417). 

The term milling is more generally understood in the 
United States than in this country. It means the cutting 
of metals by aid of serrated revolving cutters, each having 
a number of cutting teeth. Milling cutters have been 
used in this country for many years, but until recently 
with only a limited amount of success, owing to the 
expense and difficulty of producing their cutting edges 
and keeping them in order. This was next to impossible 
| before the introduction of a machine, with a small emery 
wheel, and compound slides, &c., for carrying the milling 
cutter whilst being resharpened. Hence in the old 
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COMPARISONS OF TIME OCCUPIED IN ROUGHING-OUT AND FINISHING METAL SURFACES IN MACHINE TOOLS. 





Class of Work. Kind of Metal. 


Surfaces, 


Size and = umber of 


| 


Shape of Surface 





Time occupied by 


ae Remarks, 





Milling Machine. 


Machined. 
Planing Machine. 


Shaping Machine. 





Slotting Machine. 








One cut over, 11} 


(One cut over, 73] 1 
minutes 








| 
} 
} 
| 
} 
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2 cuts, 22 minutes 


| 











Two 6in, by fin. 
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Lower part of 4} in. ae 5 ie f oa 4 
pedestal i a \ Cast iron 18 in. by 6 in. 2 Flat under-surface ) milton 
Ditto .. ce - Cast iron 18 in. by 6 in. Ditto | 2 cuts, 16 minutes 
| 
Y y in, Vi i . 
Ditto Castiron {| 2wo Sin. by vin. ae hh 4} minutes 








((n the milling machine 

all these four surfaces 

were roughed out and 

4 | finished at one pass, 
| whereas four passes are 
| needed in the shaping 
| machine. 





88 minutes 








Ditto Cast iron 


ene: Samii: 


{ The uppersurface 9 minutes each Shee | 











3 minutes each ' x e | 











vo 23 in. di J | 
2} in, dia. each 1 of two ea. |S 
| a 
: | ; (One 18in. dia, | Horizontal surface | 1} minute y 
Cap for ditto 7 Cast iron {Two2hin. ,, Ditto | 
‘ : { Two 6in. by yy in-| Horizontal surface | } : 
Ditto Castiron | {Two 6in. by 4 in, | Vertical surface | ; 44 minutes 
| | | 
Plate $a ie A Wrought iron 6} in. by 3 in, One flat surface Finished in6 minutes \ 
| 





ley 


‘(is 





P| | at one cut. | 
| H 








End of flat joint, a8 in) Wrought iron 
ees y 


§ One convex and two } 











{18 minutes roughing) ) - . | 
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system of milling, which did not permit of the resharpen- 
ing of the hard teeth, the results were, that after much 
expense and time had been bestowed on a cutter (in- 
cluding a quantity of hand-labour spent upon it while in 
its unhardened state), the whole was as it were upset by 
the process of tempering; the accuracy which had pre- 
viously been imparted to it being usually quite destroyed 
by the action of the fire and sudden cooling. In some 
cases the cutter would be found slightly warped or 
twisted ; in others it would be oval or eccentric; and 
most frequently, when set to work on a truly-runnin, 

mandrel in the milling machine, not more than one-thir 

of the number of its teeth were found to be cutting at all, 
the others not coming in contact with the work. This 
really meant that not more than two-thirds of the proper 
feed per revolution could be applied, and not more than 
two-thirds of the proper work produced. Nor was this 
the only drawback ; the quality of the workmanship pro- 
duced by such a milling cutter was not of the best, and 
deteriorated hourly from blunting and wear. Such a 
cutter would probably not work for more than two whole 
days before it would require to be again softened by being 
heated red-hot and allowed to cool gradually. The ex- 
pensive and unreliable process of resharpening by hand- 
filing had to be gone through again once more; then the 
retempering, which caused the cutter to again become 
warped, swelled, or eccentric; and each time it was 
subjected to the heat of the fire, it ran the risk of 
— destroyed by cracking when plunged into the cold 
ath. 


It is necessary now to describe the modern system of 
making and maintaining the improved milling cutters. A 
cast-steel forging, or blank as it is usually styled, is bored, 
and then turned to its proper shave in a lathe. The 
teeth are then machined out of the solid to their required 
forms, in a universal milling or other machine. This 
work is so accurately produced, direct from the machine, 
that no expensive hand-labour need be expended upon 
the milled cutter, which is taken direct from the milling 
machine to the hardening furnace, and tempered. The 
hole in the centre of the cutter is then carefully ground 
out to standard size, so that it may fit naturally and 
without shake both on the mandrels of the grinding 
machine and on that of its own milling machine. 

The cutter or mill B, Fig. 30 (page 417), is now placed on 
the mandrel M of the small cutter-grinding machine]; the 
mandrel itself is adjusted by means of a worm W and 
wormwheel C to its required angular, vertical, or hori- 
zontal position, and each tooth is ground or resharpened 
by passing it once rapidly forward and backward under 
the small revolving emery wheel The mandrel fits 
easily into the cutter which is being ground, so that the 
latter “yd be readily turned round by the thumb and 
finger of the operator. 

he exact mode of setting such cutters is as follows: 
The clearance angle J L K on each tooth is obtained and 
maintained by the emery wheel H, one of which is ex- 
hibited. The clearance is obtained by adjusting the 
centre E of the emery wheel H a short distance hori- 
zontally to the left of the vertical line through the centre 
O of the milling cutter. The shorter this distance E C 
the less the amount of the clearance imparted to each 
tooth of the milling cutter A. The lower line L K is 
a tangent to the circumference of the milling cutter, 
drawn from the point of contact L; and the upper 
line L J is a tangent to the emery wheel from the same 


| 
| Cannot be done except 
| wa ~ (| in a milling machine. 
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38 minutes 
{ 








nins. roughing ) 
» finishing 


» total j | 


| 
( The milled surface quite 
{as good as the shaped. 


f§ 44 minutes roughing 


| 








Fig. A. . {| concave surfaces |) ** es (| and finishing. ' ( and finishing. 
} | | ie mins. roughing. | 
, ‘ | { 54 minutes finished D4 finishing. | | 
Plate Mild steel 2}in. by6in. | One flat surface Rh 2 ennlent. ‘i ij i se Oa | 
| | i(20 ,, total | 
aes teense ile eats == oe aa 
’ : | 18 minutes rough- 36 minutes rough- 
— of pawl, as in) Mild steel Threecurves | s a if ing and finishing ( | f ing and finishing 
a laa ) | | i ( on curves. \) curves. 
End of a_ reversing ) | . | ( Two flat surfaces YW — | | 
lever .. ay Mild steel it and two curves, ) | 17 minutes | | | 








point. The angle formed by these two lines is the angle ; however often they are reground they never lose their 
of clearance. | original curved forms, and always produce the same depths 
Each tooth is held in its correct position by means of a | of cut. One of these cutters, for instance, will cut the same 
stop S, while the milling cutter is rapidly passed once | standard shapes of teeth ina spur wheel, after it has been 
forward and backward under the emer oe As will | used for years, as it did the first day it was started. 
be seen by the arrows, the tendency of the emery wheel is | There is risk of fracture in making large milling cutters 
to keep the cutting edge which is being ground close up | out of one solid cast steel blank, the principal difficulty 
against the stop S. There is no more difficulty in grind- | being in the tempering. In practice it is found that if 
ing spiral cutting edges than straight ones; and the face | they are required of larger diameter than about 8 in. they 
and conical cutters can also be ground correctly, and with | are better made of wrought iron or mild steel discs, with 
the same amount of ease. hardened cast steel teeth, so securely fitted into them 
Milling cutters are made of the required forms to suit | that they do not require to be removed. The cutting 
the various shapes they are intended to produce; and all | edges can then be resharpened in their own ? sige as in 
the ordinary forms can be used in any milling machine | the case of the ordinary milling cutter; thus insuring 
either of the horizontal or vertical class. | that each shall have the same angle of cutting and clear- 
The face-milling cutters, Fig. 26, are of disc form, and | ance, run perfectly concentric, and therefore do a maxi- 
are among the most useful. They are constructed to cut on | mum amount of cutting ina given time. It must, how- 
one face and on the periphery, and produce [very perfect | ever, be borne in mind that the smaller the diameter of 
finish, especially on cast-iron. This form is also very useful | the milling cutter the better finish it will produce ; and 
forstepped work, which, even when notof the simplest form, | cutters of large diameters should only be used to reach 
can be readily and reliably finishedtostandard breadthsand | into depths where one of smaller diameter could not. 
depths ; so that the pieces may be interchangeable, and fit | Again, the smaller the cutter the less does it cost to make 
together without the slightest shock, just as they leave the | and maintain. 
machine, and without any hand-labour bestowed on them. | The writer has not had an opportunity of actually 
Another ordinary but very useful form is the cylindrical | testing the relative amounts of engine power required for 
cutter, Fig. 27, with teeth cut spirally over its circum- | driving milling machines ; but as far as he can judge 
ference. This is largely employed for cutting flat, ver- | from ordinary practice in doing ordinary work, he has 


tical, or horizontal surfaces, for finishing concave and | 
convex curves, and for complicated forms made up of | 
straight lines and curves. With this spiral arrangement | 
of the teeth, and with reliable means of regrinding or 
resharpening them, very high-class machine work can | 
be produced. Some experiments have been made by 
cutting a spiral groove or thread into the outer surface of 
one of this class of mill, and thus reducing the aggregate | 
length of its cutting surface. The results appear to 
practically as follows : If half the length of cutting edges 
are dispensed with, only about half the maximum feed | 
per revolution of the cuttercan be applied by the machine; | 
if three-quarters of the length of the cutting lips are left 
intact, three-quarters only of the aggregate feed can be | 
used ; and so on in the same proportions. 

Other mills again are made in the form of small circular 
saws, varying from jin. to lin. or more in thickness. 
The teeth in some of these are simply cut around the cir- | 
cumference ; others have these teeth extending some dis- 
tance down each side, their edges radiating from the 
centre of the mill, asin Fig. 28. Towards the centre they | 
are reduced in thickness so as to clear themselves. These | 
cutters are useful for a very great variety of work ; for | 
instance the cutting of key-ways, parting off or cutting 
through pieces of metal, and making parallel slots of 
various widths, for the broader of which two or more 
cutters may be used side by side. 

Conical and annular milling cutters, Fig. 29, are much 
employed for a great variety of work, such as the cutting | 
of rymers, the making of milling cutters themselves, 
bevelling, cutting the serrated part of hand and thumb- 
screws, nuts, &c. In Fig. 29, A, B, C, D are edge views | 
of some of these cutters ; K represents a face view, and E | 
a section of one of them. 

Any complex forms, such as the spaces between the 
teeth of spur, mitre, and other wheels, can be machined | 
by using what are known as the patent cutters, which 
can be resharpened as often as required by simply i. | 
ing the face of each tooth. They are so constructed that 








not perceived that any more power is required to remove 
a given weight of shavings than that required for a lathe, 
planing machine, or shaping machine, with efficient 
cutting tools in all cases. 

Thecutting speed which can be employed in milling is 
much greater than that which can be used in any of the 
ordinary operations of turning in the lathe, or of planing, 
shaping, or slotting. A milling cutter, with a plentiful 


be | supply of oil, or soap and water, can be run at from 80 ft. 


to 100 ft. per minute when cutting wrought iron. 

The same metal can only be turned in a lathe, with a 
tool-holder having a good cutter, at the rate of 30 ft. per 
minute, or at about one-third the speed in milling. Again, 
a milling cutter will cut cast steel at the rate of 25 ft. to 


30 ft. per minute. 


The increased cutting speed is due to the fact that a 
milling-cutter, having some thirty cutting points, has 
rarely more than three of these cutting at the same time. 
Each cuttirg point therefore is only in contact with the 
metal during one-tenth of each revolution. Thus, if we 
suppose it is cutting for one second, it is out of contact, 
and therefore cooling, for the succeeding ten seconds, be- 
fore it has made a complete revolution and commences to 
cut again. On the other hand, a turning tool while cut- 
ting is constantly in contact with the metal ; and there is 
no time for it to cool down and lose the heat imparted to 
it by the cutting. Hence, if the cutting speed exceeds 
30 ft. per minute, so much heat will be produced that the 
temper will be withdrawn from the tool. The same diffi- 


| culty to a great extent applies to the cutting tools in 


planing, shaping, and slotting machines. The speed of 
cutting is governed also by the thickness of the shaving, 
and by the hardness and tenacity of the metal which is 
being cut; for instance, in cutting mild steel, with a 
traverse of 2 in. per revolution or stroke, with a shaving 
about 2 in. thick, the speed of cutting must be reduced to 
about 8ft. per minute. A good average cutting speed for 
wrought or cast iron is 20 ft. per minute, whether for the 
lathe, planing, shaping, or slotting machine, 
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| 
APPLICATIONS FOR PATENTS DURING THE WEEK ENDING | 
MAY 21, 1883, 


In the Cases of Inventions communicated from Abroad th ell 
Names, &c., of the Communicators are given in Ttalics | 
after the Applicants’ Names. | 
| 


Nos. 
and | 
Dates. 


— 








NAMES, &c. 
OF APPLICANTS 


"Dee | @. and E. Ashworth, 


2433 | 'D. Biwards and J. 
William: 

2434 | | E. L. Voice "Tondo. 

2435 | in rt 


2436 


Manchester. 


Scheibler. 


dan. Schmid. 


2437 F Wynne, London. 


2438 | 


J. H. Guest, Brooklyn, 


| U.S.A. 
2439 | G. Fy ame Brooklyn, 
2440 | | A. T. Collier, Wade- 


2441 
2442 


| 


baidge, Cornwall. 
IRE . A. Busche, 
Schwelm, Germany. 
| W. Hochhausen, New 
York, U.8, 


2143 | C. A. T. Rollason, 


2444 
2445 
2436 


2447 | 


Mayl8 
2484 
2485 
2486 
2487 
2488 
2489 
2490 


2491 
2492 


2193 
2394 
2495 
2igt | § 
2498 


2499 
9 


May 
250 


Birmingham. 
H. Charters, London. 
8. Hyams, Guernsey. 
W. Osborn, Trull, 
Somerset. 
J. Pang 7 Fran- 


0, U.S. 
Lxa @, Thomas, Lon- 


on. 
Edwards. Latowski. 


r Tatham, Rochdale. 


Day. Nimmo. 

G, F. Belling, Little 
Ilford, Essex. 

W. Ross, London. 


| G. A. Billington, Wal- 


asey. 
| G. G. Andre, Dorking. 


J. Longmore, Liverpool. | 


Boult. Baltus. 


| A. Spagl, Munich, 
| T. Hale, Claydon. 
| E. A. Roy, London. 


| Lake. 
| Lake. 





Wheeler. 
Frost. 


H. J. Smith and W. A.! 


z Adams, Glasgow. 
T. Borham, London. 
Pieper. 
Imray. 
Boca - 


La Société 
Wulvéryck 
Fi re res. 


J. > Lane, Elland, 
Yorks., & D. Steuart, | 
Manchester. 

Whiteman. 
Anderson. 


W. Wiley, Birming- 


Jack & 


am. 
Von Nawrocki. Munch. 


Boult. Sanderson, 
Brewer. Gof. 
A. Rudolph. San 


Francisco, U.S.A. 
R. C. Mansell, London. 
Johnson. Pearson & 
Hepworth. 
Lerch, 


Engel. Lerch, 
and Meyer. 
Kenyon, Altrincham. 
C. H. Murray, New- 
castle-upon-Tyne. 
F, Greening, Southall, 


A. Browne, London. 
Lake, Urquhart. 


W. Davenport and W. 
— Failsworth, 


, 2 Hunt, Manchester, 
Brookes, Holliday. 
L. A. Waters, London, 


Wuterich. 
W. Murray and H. M. 
er, London, 
W. Tristam and W. 
Westhead, Bolton. 
W. E. Rich, London. 
G. G, Picking and W. 
Hopkins, London. 
M.D. F. An 


drews, 

Glasgow. 
P. Brotherhood, Lon- 
on. 
Imray. Cros and 
Vergeraud, 
Lake, Chauz. 

8. a, 
’ Kinver, Staff 
Bowit, Keily, 


W. A. Phillips, London 
R A. We:thorr, Lon- 
dua. 


Parmentier, 


-~ | 
ABBREVIATED TITLES, &0. 





| 
Carding engines. | 
Land draining, &c. 
Protesing, distributing, &c., electri: | | 
ci 


y 
Treatment of phosphatic slags. 
Winnowing machines. 
Differential gearing. 
Tnoandescent electric lamps, &c, 


Rubbing, dressing, &c., types. 
Reproducing at a distance the tac- || | 
simile of characters by electricity. || 
Manufacture of lace, &c. 
Plates for secondary batteries. 


Producing ribbed wire. 


Fasteners for windows, &c, i] 
Controlling the supply of gas, || 
Apparatus for feeding calves, &c. 


Hydraulic pumping apparatus. | 
Electric light buoys. H 
Apparatus for ringing bells, | 
ie for carding fibrous materials | 


Callipers. 

Automatic coupling for ralway_ 
trucks, &c, 

Storing, &c., compressed air, 

Spring mattresses, &e. | 


Primary galvanic batteries. 
— soap, 


| 
Metallic packing of pistons. {| 
Domestic fire-escape. 
Utilising the force of wind, &c. 
Perforating and printing upon paper | 
Manufacture of illuminating gas, &c.| 


Breech-loading ordnance. i 


Gas stoves, &c, 

Grills or gridirons. 

Model race-course game. 
Gumming apparatus. 

| Wool washing apparatus, 





Separation, &c., of the alkali in the 
extraction of usedjcrude carbolic 
acid from coal tar, 


Neck-ties. 
Ever-pointed pencil cases, &c. 


Extinguishing fires, & 
Insulating electrical conductert i 
Presses for pressing veneers. Ht 
Window-sashes, (Complete spectji- i 
cation). 

Wheels for railways, &c. 
Uniting knit fabrics. | 

i} 

i| 

HI 


Stays or corsets, 


Obtaining useful products in the! 

treatment of galvanisers’ = &e. 
Wheel gear for working sight bars | 

for guns, &c. | 
Substitutes for ivory, horn, coral, &. || 
Electromotive engine, 
Utilising liquid fuel. 


Jacquards and dobbies. I 


Engines for tramways, &c. 
Treatment of indigo. 
Oil cans. 


Sewing machines.” 
Electric current meters. 
Looms for weaving. 


Expansion valve gear. 
Gas motor engines, 


Measuring electricity. 
Multiple cylinder engines, 
Photographic paper. 


Manufacture of textile fabrics, 
Protecting the bindings of books, 


Non-conducting coverings, 








{mula .c2 carriages, &¢, 





}! 


| 2915 +. R. 


| 2593 | Throtha. 


Insulation, &c., for electrical wires. || 





Nos. 
NAMES, &c., 
rd OF APPLICANTS. ABBREVIATED TITLES, &c., | 
| May19 


2901 i a 





New 


2514 | A. Davy, Sheffield. 


alt | | 


Method of using stgam and hot air | 
combined. | 








2502 | R. ee — Sulphite of lime. 
2503 | J. M. Black, Londom — consecutively numbered 
! 
2504 | T. Griffiths, Aberga- Manufsctare of iron and steel. i 
venny- i} 
2505 | T. Allen, Bradford. Horseshoes. i} 
2506 Von in Nawr0cki. Loewig) Separating iron from solutions, i 
2507 | A. ‘Diss, West Bergholt | Chimney pieces, 
ie oat de G. du | Gaiters and shoes. 
ont +2 
2509 | J. W. Hall, London. | Balanced slide valves, 
2510 | Clark. Sherman. | aes spindles and their bearings. 
| Zoll | A. Vacherot, Sutton. | Obtaining motive power. | 
2512 | A.B. Vanes (Uitenhage, Stoppers for bottles, | 
i| | Cape of Good Hope. | 
'| 2513 | Bauer. Heidrich, French a. | 


Carriage, &c., lock. 


| Making steel } 
eA Townsend, | Carriage wheel tires, | 
F-4 J. Holden, Swindon. | 
W,B. Haigh and J. ! Gas engines, 


uttall, Oldham. | 
2518 | Pieper. Ongley, Proell,| Compound locomotives. i 


2519 |G 
2920 | 


and Scharowsky. | 
G. Chapman, Glasgow. | Obtaining ammonia salt fromcoal, & 
W. Vaux, Bradford. 


2521 | Lewsley. Ludlow. 


2522 
2924 | 
Wi 
2525 | W. 
Ed 
2526 


kins, Bi 


A. Snelling, London. 


Bt ae Extinguishing 
| Laundry blue. 
greaves, Hull, &J,E 


—— ves, Isle 4 

t. 

utter and T. | Water-slide gasaliers. 
ham | 


2528 | we Swan, Gateshead. 


2529 | 


| 


2838 J Waits, 1 


H. McCollin, London, 
|, 2530 | Lloyd Wise. #', Mar- 
| |  tini and Co, | 

| 2531 | Wirth. 


urjahn, 
Birmingham 


Hepburn and 
Bauer’ a ei. 


| coupling ard buffing 
Co ge | 
Derricks. | 
| = for chimneys, &c, | 
fires. | 


irming’ 
H. N. Penrice, Norwich Blasting rock. 
2527 | E. D. Chester, London.) Amalgamation of gold and silver, 


| — for incandescent electric 
| lam 

Operating gear for aod conte. } 
Embroidering mac: 


Manufacture of types, spaces, &2, 


| 2532 | Lake, Washing machines, 
2533 | xH.H. ~~ Stuttgart, Rotary brushes, 
oe Engel. Z ar gaa | Pum 


Artifcial stone. 
Casks for beer, &c, 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 





Applications for Patents. 
1.—Announced May 18. 



































| } 
No. | Name. No. Name. No. | Name 
1883 1883 1883 | || 
1664 | Harris. 2061 | Tullis. 2107 | Pieper i} 
1763 | Barlow (Glo-] 2062 | Woodward. (Josephy'’s | 
botsching). | 2063 | Jones. Erben). | 
1798 | Thompson. J] 2064 | Roberts. 2108 | Kotyra. | 
1927 | Burbridge. 2065 | Redfern 2109 | Thompson & || 
1944 | Tylor. (Wilson). | Barker. | 
2018 | Morant. 2066 | Nichols. 2111 | Morris. 
2025 | Lake (Ceder-] 2068 | Justice 2112 | Dixon. 
| gren and (Bickmore | 2114 | Wood. 
| _ Ericsson). and Pend-{ 2115 | Lewis. 
2026 | Leighton. leton). 2116 | Redfern 
2027 | Thompson 2069 | Thompson (Patrick). 
| (Rogiers). (Flint). 2117 | Imray. 
2028 | Thomson, 2071 | Boult (Hun- (Conolly) 
2029 | Davis. gerford). 2118 iggs 
2030 | Lane. 2075 | Brown. | (Forbes). 
2031 | Jensen 2076 | Carozzi. 2119 | Lloyd Wise. 
(Prinz, 2077 | Newman. | (Hentschel) | 
Wenzel, & | 2079 | Lake (Pike &] 2120 | Marchant. | 
| Kahn). Collings). 2121 | Clark | 
2032 | Haslam. 2080 | Hodgkin and (Fisher). | 
2033 | Sandeman & Perrett. 2122 | Bowen and 
Everitt. 2082 | Dawson. | _ Napier. 
2035 | Bowen. 2083 | Harness. 2123 | De Kroeber. | 
2036 | Haddan 2086 | Whitehead &] 2124 | Cranston 
(Gutmann), Chadwick, (Partly 
2037 | Figge. 2083 | Fawcett. | Wood Reap- | 
2038 | Johnson 2089 | Clark(Clarke, | ing and || 
(Bozérian). Dunneback,} | Mowing Ma- || 
2039 | Robson. and Moran | _ chine Co.) || 
2040 | Johnson 2090 | Borland. 2125 | Pihlfeldt. \} 
(Parenty). | 2091 | Walker. 2126 Atkins. | 
2041 | Thompson. 2092 | Brydges 2128 | Darling. | 
2043 | Pieper. (Klauke). | 2129 | Palmer. HI 
2044 | Clark (La | 2093 | Beesley and | 2130 | Wolff (Giese 
Société Beesley. | andCo.) || 
Solignac 2095 | Beeman. 2132 | Heaps. | 
et Cie.) 2096 | Bond. 2133 | Mewburn | 
2045 | Lake 2097 | Wood. | (Burnichon) || 
Gruson). | 2098 | Binns. 2134 | Lend and 
2046 | Adamson. 2099 | Haigh and | Hind. | 
2047 | Pieper aigh. 2136 | Haddan | 
(Scheibler). | 2100 | Yates. | _(Spaethe). | 
2048 | Thomas. 2101 | Grant and 2137 | Thorp. i 
2049 | Thomas. Adams. 2138 | Griersonand | 
51 | Haddan 2102 | Imray (Bang | O’Maher, 
(Schmidt). and San- [| 2139 | Turpin. 
udson. guinetti). | 2140 | Stevens and 
Phillips. 2103 | Wild. | Smith. 
Hargrave. 2104 | Wirth 2142 | Davidson. | 
Armstrong. (Dittler & | 2144 | Thompson 
Hochhausen. Co. (Sumner). | 
Hochhausen. | 2105 Flete ther and] 2145  Boult | 
J | Young and | Fielding. (Whitney). 
| Furniss, | 2146 | Bartlett. | 























No. Name. No. Name. No Name. f 
1883 1883 1883 
2148 | Williams, 2162 | Thomas, 2178 | Willering- 
2149 | Crossley. 2163 | Johnson. hause. 
2150 | Walker. 2164 | Lyon. (Umb eck) 
2151 | Langton and j 2165 | Flint. 2179 | Bischoff, 
Gregson. 2166 | Andrew. 2180 | Vyse 
2152 | Arrighi. 2167 | Lake (Ross). (Smiley). 
‘2153 | Andersen. 2168 | Lake (Mehl). | 2181 | Haddan 
2154 | Messerli. 2169 | Haines. (Obermaier). 
2155 | Watson. 2170 | Edwards. 2182 , Von Naw- 
2156 | Ayrton and | 2171 | Jackson. rocki 
Perry 2172 | Taylor, (Gindler). 
2157 | Quadling. 2174 | Walker. 2183 | Lake 
2158 rydges 2175 | Pitt (Wilson). 
(Grove). (Schutte). | 2185 | Crookes. 
2160 | Imray 2176 | Sankey, 2186 | Alexander 
(Larger). 2177 | Borrett. | (Cheswright) 
2161 | Morris. } 2187 | Berhge. 
Il.—Announced May 22. 
] 
No. | Name. No. | Name. No. | Name. 
1883 1883 3 | 
1748 | Lake 1942 | Thompson. 2st | ; Alexander 
(Shepard). | 2087 | Abel (Cheswright) 
1848 | Partz. (Breyer). 














INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


Por Particulars see Corresponding Numbers in Liets of 


COMPLETE SPECIFICATIONS. 


Applications for Patents. 


1883,— 


2475 Rudolph. 





NOTICES TO PROCEED. 


1—Time for entering Opposition expires Friday, 








June 8, 1883. 
| | 
No. Name. Neo. | Name. No. Name. 
| | 
1883 | 1883 | 1883 
207 | Engel 294 | Donaldson. 748 | Johnson 
| (Berlien). 334 | Brockelbank. (Neuhaus, 
212 | Cheetham. 340 | Brandon Neuhaus, & 
222 , Lloyd Wise | (Franzen). Neuhaus), 
(Mariotte, | 350 | Piercy. 753 | Johnson 
Marivtte, 405 | D’'Humy. Westing- 
& Boffy). 421 | Cureton. house). 
230 | Baggaley. 522 | Allison 1697 | Loder. 
231 | Wilson and ay oh 1749 | Haubold. 
Hinds. La Mont). | 1837 | Lawson and 
238 Lake 541 | Plimsoll, Forrest. 
(Bennor) 592 D’Humy. 1964 | Bang (DaAl, 
241 Emmens. 690 Lloyd Wise Dahl, and 
270 | Hoster. (De Bange). Dahl). 
| 1989 ‘Ox. 

















IL.—Time for entering Opposition expires Tuesday, 


June 12, 1883. 


























No. | Name, No. Name. No. | Name. 
1883 | 1883 1883 
31 Green. 590 | Cotiart. 2006 | Simon 
245 | Barry. 642 | Caddick. | (Berlin- 
257 | Alexander 693 | Low(Fraser). Anhaltische 
| (Casamajor)} 699 | Swan. Maschinen- 
273 | Sceats. 768 | Broadwell. bau-Actien 
280 | Starling and | 771 Lake (Harvey Gesellschaft) 
| May. Serew Co.) | 2022 | Dolberg 
282 | Ward, 7380 | Bower. (Wienke). 
36 | Johnson 865 | Player. 2026 | Leighton, 
(Montandon)} 941 | Clark (Meyer)} 2028 | Thomson. 
304 | Mackenzie. 952 | Ferris. 2043 | Thomas. 
310 Lake 1004 | Court. 2049 | Thomas, 
| (Jouffray).} 1215 | Macaulay- 2063 | Jones. 
312 | Raggett Cruikshank] 2068 | Justice 
318 | Haddan (Kacer and Bickmore & 
| (Schindler). Kriz). Pendleton). 
320 | Harlow. 1267 | Chadburn. 2077 | Newman. 
321 | Mori. 1500 | Monks, 2102 | Imray (Bang 
322 | Mori. Monks, and & Sangut- 
335 | Walker and Redman | _ netti). 
| _ Bennett. 1730 | Spence 2139 | Turpin. 

376 | Herman, (Mohlau). 2144 | Thompson. 
394 | Jensen 1759 | Wiesen- (Sumner). 
(Danchell). danger. 2145 | Boult 
423 | Vero and 1812 | Edmunds. | (Whitney). 
| Everitt. 1818 | Philp and [| 2176 | Sankey. 

440 | Shaw and Forrester. | 2178 | Willeringhaus 

| _ Sydenham.] 1894 | Berry and y (Umbeck). 
471 | Hetherington Stuart. 2341 | Lake (Eddy), 
483 | Wirth (Trau-] 2004 | Smith. 2475 | Rudolph. 

| mann). | 

PATENTS SEALED. 
I.—Sealed May 18. 
No. Name. No. Name. No. Name. 
1882 1882 | 1882 | 
5393 | Hutchinson. | 5626 | Sutcliffe. 5918 | Lake 
5442 | Maynes. 5 Sharpe. | (Mather). 
5510 | Maynes, 5665 | James. 6039 | Walton. 
5545 | Mactear. 5672 | Budenberg 1883 | 
55483 | Mewburn (Budenberg).| 597 | Tweddell, 
(Durkés). | 5680 Doulton. | Platt, and 

5555 yyson. 5745 | Allison | Fielding. 
5558 | Osborn. — 703 | Carmont. 
5562 | Salsbury. 5761 | Lake 986 | Marriott and 
5563 | Sage. (Messervey). Hall. 
5580 | Cunliffe. 5796 | Lake 1019 | Handford 
5582 | Andrews, (Mather). (Edison). 
5595 | Cowles. 5883 | Clark 1119 ( Saunders and 
5599 | Hissett. (Baudouin. Comber. 
5619 | Phillips. Mathieu, 
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Il.—Sealed May 22. 





No. | 


1882 
5641 | 


Name. Name. No. 


1883 | 





Rosenthal 
(Rosenthal). 
Tetlow and 
Holding. 
Wilson. 
Reddie 
(Theisen) 
Whitehouse 
& Peacock. 
Armour. 
Wickes and 
Beaumont. 
Pidgeon. 
Abel ( Witz). 
Johnson 
(Ammen). 
Lake (Akin). 
Guthrie. 
Woodward. 


Beverley & 
| MacLaverty. 
| Heppenstall. | 5653 | 
Tolson and | 
| Tolson. 5716 
Ashworth. 5790 
Sutcliffe. 
Keighley. 
Swift and 
Reade. 
Catterall & 
Birch. 
Smith. 
Spence and 
Chaster. 
Holt. 
McEvoy and 
Mathieson. 
Fisken and 
Robson. 


(Ethridge). 
Jackson. 
Bentley. 
Kiddier. 
Arthur (Gill). 
Handfo 

(Edison). 
1043 | Tanner. 

| Kershaw and 
Bromilow, 
| Newton 
(Cowles). 
De Vigne. 
Robinson. 


235 
761 
806 
916 
1022 
5795 
5610 


5611 


5621 
5625 


5630 Lake 
5631 | _ (Howell). 
| Brandon 
(Acheson). 
brandon 
t (Thiébaut). 


5638 





56 Fox. 











FINAL SPECIFICATIONS FILED. 
Nos. 2338, 5391, 5392, 5396, 5403, 5404, 5405, 5409, 
5410, 5414, 5419, 5423, 5435, 5438, 5441, 5445, 
5446, 5449, 5493, 5565, all of the year 1882. 
5433, 5437, 5457, all of the year 1882. 
5440, 5444, 5448, 5452, 5459, 5690, all of the 
year 1882. 
5454, 5456, 5458, 5463, 5464, 5465, 5466, 5469, 
5470, 5476, 5503, 5585, 5601, all of the year 
1882, 
5468, 5472, 5474, 5478, 5480, 5482, 5484, 5525, 
5547, all of the year 1882. 
5045, 5442, 5485, 5487, 5491, 5495, 5497, 5498, 
5501, 5518, 5519, 5531, 5537, 5549, 5665, 
5768, all of the year 1882. 


PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non- Payment of the Third Year’s Stamp Duty of 501, 


May 12, 1883, 


» 14 
15, 


16, 








No. | 


1880 
1896 


No. | 
1880 | 
1931 


No. 


1880 
1849 Benson 
(Doane). 
Lake (Geelen 1903 | Gerson. 
Haddan 1904 | Holland and 
(Mason), Budd. 
Lefranc. 1905 | Allison (Le- 
Thompson Sevre-Bergeot) 
(Strasser). Bonneville 
1859 Morgan- (De Lange). 
Brown | Cowell and 
(Prescott). Chapman. 
1860 Webley, Beckmann 
1865 Pace. (Schurmann 
1868 Newbold. and Schur- 
1872 Foote. mann), 
1876 Sampson. Wicker- 
1877 Aspin. sheimer. 
1879 Bailey. Rouse. 
1884 Hopkinson & Barlow 
Hopkinson. (Jentzch & 
1885 Knott. Zwanziger). 
1889 Culpin, Staight. 
1890 Glover. Walker. 
1892 . Lloyd Wise Clough, 
(Burton). Haddan 
1894 Sharp. (Tanvez), 
1895 Howat, Wright. ' 


Name. Name, Name. 





Hopkinson & Lake (Apple- 
Hopkinson. | ton). 

1850 1934 | 

1351 


Thatcher. 
1935 | Manton, 
1936 | Jacquelin. 
1937 | Lake 
(Fowler). 
Nordenfelt. 
Lakeman, 
Thompson 
(Bartelous). 
Baird. 
Weil. 
Monkhouse. 
Hicket and 
Barnett, 
Kosztovits. 
McPherson. 
Hibbert and 
Cooke. 
Laitwood. 
Bonehill and 
Matthews. 
Barlow 
(Bollman, 
Bartunck, & 
Machaneck. 


1852 
1857 
1906 1940 
1941 
1942 


1943 
1944 
1945 
1946 





1916 
1947 
1918 | 1948 
1920 1949 


1950 
1922 1952 
1924 
1926 
1928 


1957 


1930 











t= Il.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 





No. 


1876 
1994 Box. 
1998 Humfrey. 
2003 . Vaughan 
(Du Temple) 


No. | No. Name. Name. 
1876 1876 
1914 , Hodgetts. 1940 
1920 | Knott. 1943 
1937 Griffin. 1970 
1938 | Luke and 

| Southgate. | 1990 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 


| 
No. | 


1880 
1986 


Name. 





Ritchie. 
Thomas. 
Barbour and 
Barbour. 
Carter. 








No. 


1879 
3187 
1880 
2035 
2054 
Keay. 2146 
Walker and | 
Pflaum. 2205 
Walton. 1879 
4262 2344 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/, HAS BEEN PAID AND REGISTERED. 


No. 


188 
Chetham. 2064 
2041 


Name. Name. Name. 





Wright. 


Lake 
(Noble). 
King 
(Totten). 
Livesey 
(Partly 
Vale 


Ashworth & 
Ashworth. 

McGregor. 

Buchanan & 


Sinclaiz. 
Withington. 
Haddan 
(Sintzeuich). 
Alexander 
(Warner). 
| Mullings. 


2004 


2718 2127 


2058 2135 


2160 





Robinson. 








No. | Name. 


1876 | 
2348 | Paine. 


No. | Name. No. Name. 


1876 | 


2073 | Mactear. 





| 
76 | 


1876 
2080 | Bischof. 











ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING MAY 19, 1883. 

Abstracts marked with a * relate to applications not a ded 
with. The number of Views given inthe Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 
LACK. 


3974.* 
J.E. T. 





Dynamo-Electric Power Creating Machines: 
Woods, London. (4d.|—The soft iron cores of the 


magnets are formed of parallel lengths of soft iron wire which are 
tied in bundlesand heated to a nearly welding temperature in 
pulverised oxide of inon; they are then removed from the fur- 
nace and passed through suitable grooved rollers. The cores are 
then wound with wire drawn through a square die and properly 
insulated. The armature is formed of soft iron plate bent into 
a cylindrical form (but not welded at the joint) and supported by 
arms npon an axis so as to revolve freely. This cylinder is fur- 
nished with five or more longitudinad indentations, in which is 
coiled the square insulated wire so as to be perfectly flush with 
the surface of the cylinder, and its ends are connected to com- 
mutators on each end of the axis. This cylinder revolves inside a 
circle of five or more field magnets which are excited by a shunt 
current, and are constructed of a cranked form with large flat 
terminals. Im another arrangement ‘‘ circuit magnets” are 
arranged so that their poles are fixed between, and placed alter- 
nately with the poles of the field magnets.” Wheels or discs 
earry a number of oblong soft iron armatures (corresponding in 
number to the field magnets), arranged horizontally and projecting 
inwards from the peripheries so as to revolve between the poles of 
the field and circuit magnets. The field magnets may be excited 
in starting the machine by an auxiliary battery or a small exciter 
machine. (August 19, 1882). 

4024. Bottle Stoppers: I. Lippmann, Berlin. [6d. 
27 Figs.}—The body of the stopper is formed of glass or porcelain 
covered with a thin mantle of tin and is screwed into the neck of 
the bottle, a perfect joint being secured by a ring of elastic 
material. The bottle stoppers may be provided with valves so that 
the gaseous liquid can be filled into the bottle through the 
stopper. (August 22, 1882). 

4034. Generation, Storage, Distribution, &c., of 
Electricity: J. S. Williams, Riverton, N.J., U.S.A. 
(2x. 10d, 27 F'iys.]—The final specification extends to forty-one pages 
of description, five of which are taken up by the claims (fourteen in 
number), and it will be impossible here with the limited space at 
our disposal to give a complete abstract. Relates briefly to the 
transmission of electricity from the generators by conductors to 
secondary batteries and translating devices to switches forcausing 
one set of batteries to be discharged into the conductors, whilst 
another set are being charged by thejgenerators; to generators, 
to motors, to governing apparatus, to the method of working 
railways, tothe construction of the crossings, to electric brakes, 
to the employment of lamps and heaters ina train, to the operation 
of signals, to conduoting and distributing the electricity for a 
line of railway, &c., to the utilisation of water power, to prevent- 
ing overeharging of the conductors, to the arrangement of the 
elements of the secondary batteries, to switching devices, to 
centralising the system of switches, and to preventing short- 
circuiting. (August 22, 1882). 

4343, Chronograph: A. M. Clark, London. (P. R. 
Moreau, Geneva). [4d. 6 Figs.]—Relates principally to the 
arrangement of the bent lever and its stop piece. (September 12, 
1882). 

4548. Mechanism for Transporting by Electricity, 
&c.: F. Jenkin, Edinburgh. [l0d. 23 Fiys.)—Relates 
(1) to securing a definite minimum interval between the carriages 
or trains, and (2) to the regulation of the speed of the train. The 
minimum interval is secured (in the series system as described 
in Specification 1830 of 1882) by fixing a series of detached in- 
sulated conductors alongside the main conductor, In the simplest 
form the separate sections are equal to the sections of the main 
conductor. A rubber is provided at each end of the train, placing 
each of the lengths of the insulated condactor temporarily in con- 
nexion with the main conductor- The connexion at the leading end 
of train includes the coil of an electro-magnet which, when a cur- 
rent passes, attracts its armature and by means of suitable 
mechanism arrests the train. If now the connexion at the lead- 
ing end enters on a seetion occupied by the trailing end of the 
preceding train, a derived current will flow through the con- 
nexion at the trailing end of the preceding train and the cen- 
nexion at the leading end of the following train, which will 
consequently be arrested. The minimum interval is secured (in 
the parallel arc system) by passing a series of ineulated con- 
ductors so that each conductor overlaps those which follow and 
precede it to the extent of half their length. Each train has two 
rubbers connected respectively with the positive and negative 
main conductors and putting the preceding and following halves 
of the insulated conductors in communication with the main con- 
ductors. These two connexions act in a similar manner to those 
in the series arrangement. To make the arrangement more secure 
against collision three insulated conductors arranged by the side 
of the main conductors may be used. A backing train can be 
automatically prevented from running back intoa following train 
by automatically inserting an electro-magnet in the connexion 
previously termed the trailing end. The parallelarc system may be 
worked by a single main conductor for up trains and anotherfor 
down trains, these conductors alternately passing from the up to 
the down line, and vice versd. If byasupplemental rubber the two 
inswated conductors, on which the leading and trailing rubbers 
bear respectively, be connected, the brake will be applied. One 
method of regulating the speed of the motor is obtained by gear- 
ing three wheels A, B, C together in such a manner that A 
(driven by the motor) drives B (which, say, is centred on an 
arm pulled against a stop by a spring and revolving round the 
axis of A and gears externally with A and internally with C), and 
if the axis of B (and therefore the arm) remains stationary, B 
drives C, the motion of C being resisted by any resistance which 
increases with the speed of the motor. To the arm which carries 
the wheel B is attached a make and break piece or commutator 
or other controller. Normally the wheelC is kept rotating, but 
if the speed of the motor increases the resistance to C increases 
and consequently the arm will rotate and throw in resistance or 
shunt the current or otherwise decrease the speed of the motor, 
and vice versd, if the speed falltoo low. In another arrangement 
a eentrifugal governor may be used which when its speed is 
greater than normal causes a bevel wheel to turn by friction, 
which wheel actuates a second bevel wheel attached to a screwed 
axis which, by suitable means decreases the speed of the motor, 
and if the speed is less than normal] a third bevel wheel is rotated 
by friction which gears with the bevel wheel on the screwed axis, 
but rotates the axis in the opposite direction, or the governor 
may be used to bring one or other of two bevel wheels into gear 
with the bevel wheel on the screwed axis. In a preferable ar- 
rangement the screwed axis carries a brush which bears on two 
insulated pieces and is connected to the main conductor. One of 
the pieces is connected by a brush to the return conductor, and both 
are arranged on the surface of a cylinder in such manner that the 
brush on the axis (according to its position) bears on one or the 
other during a greater or less portion of a revolution, and the longer 
it is on the one connected to the return conductor, the less the 
current passing through the motor. A brake is set in operation 
to arrest the train, whenever the time during which the motor of 
the train has been deprived of the driving current exceeds a 
definite length, and is at once removed when the driving current 
begins to circulate. When the current is cut off a wedge attached 
to the governor actuates a catch and releases a crosshead which 
is pulled downwards by springs, its motion being resisted by a 
dash pot for the desired time and makes electrical contact with a 
stop which is employed in any suitable manner to arrest the 
train, and when_the speed of the governor decreases the wedge 








will move backward and break the contact and again set the 
catch. The ends of the wire ropes forming the insulated main 
conductor are secured in bent wrought-iron pisces clipped to a 
circular insulator free to rotate round a centre pin, Fora further 
description we refer our readers to page 318 (April 6th) of our 
present volume. (September 23, 1882). 

4558. Apparatus for Dividing and Treating Dough 
to Form Loaves: R. Abercromby, Glasgow. (2d.|— 
Relates to apparatus for dividing the dough and treating it in a 
manner suitable for forming loaves. (Septeriber 25, 1882). 


4566. Governing Apparatus for Steam Engines; 
B. Fowler and W. Daniel, Leeds. (6d. 8 Figs.)—A small 
governor controls directly the admission of steam to an auxiliary 
cylinder, which in turn operates upon the valve gear of the engine. 
Figs. 1 and 2 are side ard end elevations respectively. A moving 
collar upon the governor spindle gives motion to a sliding valve 
upon a movable valve face, and admits steam into an auxiliary 
cylinder /, whose piston moves and actuates a rod h, connected 























with the movable face, which when it overtakes the valve shuts off 
steam. The piston of the cylinder / also operates a lever e, upon 
which there is a toothed are gearing with a pinion upon an axis 
provided with screw threads working in nuts attached to the two 
parts of an expansion valve upon the back of the main slide valve ; 
the rotation of the axis thus draws together or separates the parts 
of the expansion valve, or the piston, instead of rotating an axis, 
may give motion to a plate provided with inclined slots. The 
piston ofa smal] cataract cylinder g is connected to the same rods 
as the piston of the cylinder f and controls its motion. (Sep- 
tember 25, 1882). 

4583. Ro Pumps and Blowers: M.Benson, 
London. (F. M. Roots, Connersville, Ind., U.S.A.) [8d. 7 
Figs.|—The object is to produce pistons capable of sustaining a 
heavy pressure with the least possible friction between the abut- 
ting parts and to insure perfect contact between the abutments. 
The illustration represents the mode of constructing the pistons, 
Two equal circles are described around the shaft centres, having 
a radius equal to one half the distance between the said centres, 
and these circles are divided into eight equal parts. Smaller 
circles are described in the two circles, and their diameter deter- 








mines the strength of the abutments. The points from which the 
outer convex curves and inner concave contact surfaces are de- 
scribed is obtained by taking two-thirds the difference between 
the diameters of the circles and stepping it off on the inner circles 
from the point where the line x z cuts those circles, and the curves 
are struck with a radius r equal to the distance between these 
points and the point where the outer circles cut the lines zz. The 
radius of the smaller curves is obtained by taking two-thirds of 
the difference between the diameters of the two circles and de- 
scribing it from the centre as shown. The curve on the waist of 
the abutment is described by a radius r from a suitable point on 
the line zz. The general arrangement of the pump is also de- 
scribed, (September 27, 1882). 

4584. Buckles for Braces, &c.; J. B. Brooks and 
F.R. Baker, Birmingham. jtid. 11 /igs.)}—The body of the 
buckle is formed so as to permit of the web of the brace being 
passed between the front and back plate, and at each side of the 
back plate ears are cut between which a spring plate slides, in 
which are cut a number of teeth forming the springs. (September 
27, 1882). 

4585. Apparatus for Aerial and Marine Naviga- 
tion, &c.: B. W. Maughan and S. D. Waddy, 
London, [10d. 40 Figs.}—The propeller blades or vanes con- 
sist of inclined planes or curved surfaces joined or hinged 
together with or without provision for feathering or adjustment. 
(September 27, 1882). 

4592, Ventilating Appliances for Soil Pipes, &c.: 
H. Blair, Glasgow. (6d. 8 Figs.)—The ventilating appliance 
consists of two lengths of piping fitting into each other, m or be- 
tween which an air inlet or grating is formed. (September 27, 1882). 

4594. Lamps: W. Lloyd Wise, London. (F. Besnard, 
Paris). (4d. 1 Fig.J}—The body is formed by two cases soldered 
or otherwise fastened together, and contains in addition to the 
usual oil or spirit a porous or absorbent substance such as sponge. 











Referring to the illustration, the body A is also provided with a 
central receptacle b for the wick, the receptacle being retained in 
theapper part of a nipple which forms the upper part of the 
upper case a, The receptacle isa slit tube compressed to pass 
through the opening. The wick passes through a sheath G, 
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terminating in an internal lip E, which obviates the necessity of 
frequent regulation. The eheath G and the metallic case on 
which it rests may be made in one piece as shown. (September 27, 
1882). 

4595." Fast and Loose Pulleys: T.B. Sharp, Smeth- 
wick. (2d.)—The loose pulley is made of less diameter than the 
fast pulley, and a cone pulley is placed between the two, to aid in 
transferring the strap. (September 27, 1882). 


4596. Apparatus for Measuring and Regulating 
Electric Currents: S. Z. de Ferrantiand A. Thomp- 
son, London. (6d. 15 Figs.|—For measuring the quantity of 
an alternating current passing through a conductor, it is passed 
through the primary wire of an induction coil whose secondary 
coil is connected to two electrodes immersed in water slightly 
acidulated. The secondary inducted current is directly propor- 
tional to the primary current, and the gas generated by the de- 
composition of the water is proportional to the current in the 
secondary coil. Keferring to Fig. 3, the cast-iron box X contains 
an inner water-tight chamber G of ebonite or vulcanised fibre con- 
taining water slightly acidulated with sulphuric acid. The lower 
yart of the box contains the induction coils formed of a square 

ar C wound into a spiral into which is placed a core D of wood, 
and the terminals of the coil are connected to the two plugs A, one 
ateitherend. The connexion of the leads tothe metallic studs A 
is clearly indicated in the illustration. The coil C is covered with a 
sheet of insulating material and over this are wound numerous 
convolutions of insulated fine wire connected to the platinum 











electrodes M. The gases given off rise into the vessel H, carried 
by an axis I, and divided by a diagonal partition into two chambers. 
In the position shown the gases rise up into the left-hand chamber 
and cause this chamber to rise and take the position shown in 
the dotted lines, and actuate, by the paw! K, the ratchet wheel L, 
which is connected to the recording mechanism. This chamber 
then empties itself, the other chamber being in the position to be 
filled. Figs. 1 and 2 show in vertical and horizontal section 
respectively a regulating apparatus. The two wheels B loose 
on the spindle are each driven in opposite directions from 
the wheel D driven continuously. The clutch E slides on the 
shaft and can lock either of the wheels B to the shaft. Thelever F 
is drawn in one direction by the spring and in the opposite by the 
connecting rod H, which is coupled to a coil I, mounted so that it 
can turn on its central longitudinal axis. Two coils J are fixed 
at right angles to the central position of the coil I, and so that 
the sides of the coil I may enter into the central spaces of the 
coils J. A shunt current or a portion of the current to be regu- 
lated is passed through all these coils. The spring draws the 
coils I into a position somewhat inclined to the coils J, but as the 
current increases the coils I tend to turn in the direction opposed 
to the spring and thus cause the left-hand wheel B to be locked to 
the shaft which turns in one direction and operates a worm shaft, 
which gives motion to a third shaft which is used to regulate the 
speed of the engine or motor, or throw in or out resistances. 
Fig. 4 shows a train of recording wheels. (September 27, 1882). 


4598. Utilising Heat as a Motor through the 
Medium of Elastic Fluids: H. Gruson and R. Hand- 
rick, Buckau, Prussia, (6d. 2 Figs.}—An injector is used 
for forcing back into areceiver the vapour which has been used 
for driving an engine. The vapour operating the injectoris of 
such nature that it condenses on coming into contact with the 
vapour used for driving the engine. (September 27, 1882). 


4599." Secon or Storage Batteries, &c.: W. 
Clark, London. (\. de Kabath, Paris). (2d.)—The frame- 
work is constructed of perforated lead or of interlaced leaden 
strips. Spongy lead is placed in alternate layers with the frame- 
work, which are then submitted to pressure, after which the edges 
of the framework are turned down and soldered by means of 
electricity. When the framework is of net-like arrangement, a strip 
of lead surrounds the framework, and is soldered to each thread. 
Spongy lead is prepared as follows: Sugar-of-lead is dissolved in 
water (8 per cent. of sugar-of-lead) and the solution filtered. A 
plate of zinc of suitable size for a plate of the battery is covered 
on owe side with an insulating material consisting of two 
parts Japanese wax, one part resin, and one part lamp-black, and 
the other side is perfectly cleaned. The plate is then placed at 
an angle of 30 deg. in the solution of sugar-of-lead with the in- 
sulated face underneath, and thespongy lead is deposited, the zinc 
being dissolved, (September 27, 1882). 


4601. Apparatus for Facilitating the Use of Cables 
for Hauling Tramway Vehicles, &c.: . R. Lake, 
London. (S. H. Terry, Guthrie, Missouri, U.S.A.) (6d. 
8 Figs.)|—Consists mainly, in forming cross-ties with the main 
tube ; in providing the tube with enlargements or pockets so that 
large bearing or antifriction wheels may be used within a com- 
paratively small tube ; in providing the horizontal bearing wheels 
with a device for retaining the cable in position ; in providing the 
main tube at the pockets or near the vertical bearing wheels, 
with inclines ‘for lifting the gripper or casing over the vertical 
bearing wheels; in providing the tube with a side pipe or passage 
for conveying water around the box, and in minor details. (Sep- 
tember 27, 1882). 

4603. Spinning Rings: B. J.B. Mills, London. (J. 
Schutt and J. Warnholtz, Neumunster, Prussia). (6d. 9 Figs.) 
—The object is tofurnishaspinning ring which will allow of the 
forming of cops not only on bobbins of usual large diameter, but 
also of the smallest diameter, as paper or sheet metal, quills, or 
even directly on thespindle. (September 28, 1882). 


4609, Apparatus for Boting. Lowering, and 
Directin ortable Rivetting Machines, &c.: R. H. 
Tweddell, London, and J. Fielding, Gloucester. 


[8d. 8 Figs.)—A trunnion A is provided at some convenient part of 
the machine preferably having its axis in a line passing through the 


centre of gravity of the machine, and is fitted with a bent radial 


arm B terminating in a pin, the axis of which also is in a line 
passing through the centre of gravity and inclined at about 
45 deg. to the axis of the trunnion. An arm which can turn on 
this pin carries a hydraulic cylinder D provided with a plunger 
and chain, asshown, By admitting water under pressure to the 
cylinder or permitting it to be discharged the chain is drawn in 
or slacked out and the machine raised or lowered. The machine 








arm carrying the cylinder D may be connected by gearing so that 





i 
when the machine makes a partial evolution, it also revolves 
partly around the point of suspension of the arm carrying the 
cylinder. (September 28, 1882), 

4623. Preparations of Animal Vaccine :E. T. Darke, 
London, (£. Warlomont, Brussels). [4d.)—The pustules freed 
from all impurities are detached, cut up into pieces, collected 
in a porcelain mortar, diluted with anequal volume of a mixture 
of equal parts of distilled water and rectified glycerine, triturated 
and filtered through a metalliccloth. The liquid is then mixed 
with an equal quantity of rectified glycerme or glycerised starch 
and preserved in perfectly closed tubes. (September 28, 1882). 


4625. Secon Batteries, &c.: St. G. L. Fox, 
London. [6d. 14 Figs.|—The plates are formed from a num- 
ber of strips of lead, which are superposed and placed side by side 
with alternate layers of sand, asbestos paper, or other suitable 
porous material, and are then pressed together to form a thick 
plate. The lamin forming the plate are connected together by lead 
or solder, and two or more of the plates are mounted in a vessel of 
glass containing dilute sulphuric acid or other exciting liquid in 
such manner that the edges of the lamin of one plate or set 
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forming one pole are opposed to, but do not touch, the edges of 
the other plate or set. Fig. 1 is a cross section, Fig. 2 a dongi- 
tudinal section, and Fig. 3 a plan of the battery, and Fig. 4 shows 
to an enlarged scale the laminz of lead separated by the layers of 
sand. The plates A A are kept apart by the ribs D. A switch is 
provided by means of which any battery can be cut out, and it 
consists of a slide provided with three metallic pieces, two of 
which normally make contact between the two poles of the cell 
and two contact pieces respectively connected with the contact 
pieces of two adjoining switches, If, however, the slide be moved 
the battery is cut out, and the third metallic piece makes a direct 
circuit. Instead of having three pieces, the third piece may be 
combined with one of the others, forming a T-shaped piece. 
(September 28, 1882). 

4627." Cigarettes: O. W.T. Barnsdale, Nottingham. 
(2d.]—The mouthpiece is constructed of a piece of paper, say, 
16} in. long, 18 in. wide, and a strip 5in. long iscut from one side, 
the inner end being cut at an angle of 45 deg., and the other end is 
left on the same side about } in. wide, gradually widening to } in., 
and then cut off at anangle of 45 deg. (September 29, 1882). 


4632. Furnaces for Steam Engine Boilers: J. W. 
Couchman, Tottenham. (6d. 11 Figs.j—A distilling cham- 
ber, on the edge of which is formed a pipe for the conveyance of 
air, is fixed in the tube or main passage at the end of the firebars. 
Figs. 1 and 2 are respectively longitudinal and cross section of the 



































boiler. The fresh coals are thrown into the retort a provided with 
an air chamber b, to which is supplied air by means of the tubes c, 
provided with regulating doors f. The chamber 6b is provided 
with openings on its inner periphery, through which the air 
passes to mix with the gas, which is given off from the fuel in a. 
(September 29, 1882). 


4635. Stonpere for Bottles, Jars, &c.: N. Thompson, 
Brooklyn, U.S.A. [6d. 5 Figs.)—The stopper is formed with 
a hollow cap lined or fitted with cork or other suitable packing, 
and can be passed over the upper part of the neck of the bottle. 
Two or more spring catches, bevelled on the underside and square 
on their upper sides, are fixed to the cap and secured by means of 
a flange or groove on the neck. (September 29, 1882). 


4636. Manufacture of Bismuth Bronze or Metallic 
Alloy: J. Webster, Birmingham. [4d.]|—Rismuth in 
suitable proportion is used inthe manufacture of various alloys. 
(September 29, 1882). 

4640.* Apqeretne for Playing a Game of Chance 
and Skill: J. H. Johnson, London. (H. Rovel, Paris). 


(2d.]—An apparatus, consisting of a mortar provided with a spring 
compressed by the player by a suitable rod, is used to project 
balls into a fort or platform which may be caused to revolve. 
(September 29, 1882). 


4642. Parallel Rulers: C. R. Baillie-Hamilton, 








can also be turned on the trunnion A. The radial arm B and the | London, [2d.]—The two blades of the ruler are fitted with two 


hinged or jointed links, the inner ends of which are pivotted to a 
slotted centre bar placed horizontally between the two blades. A 
jointed link is fitted to the blades between the two links to impart 
teadi (September 29, 1882 





4645. Electric Meters: S.D. Mott, New York, U.S.A. 
(6d. 6 Figs.}—An index pointer moves backward or forward from or 
towards the zero point of the scale according to the quantity of 
electricity passing, and registers its movements on a travelling 
sheet of paper. Fig. 1 represents one form of meter in which the 
pointer is moved by the extension or contraction of a metallic 
spiral caused by a change of temperature produced by the passage 
of the current. The current is passed through a liquid or other 
resistance h to compensate for changes in the external tempera- 
































ture. The current, through the liquid in h, can be reversed by 
means of the switch v. Fig. 2 shows a rod of carbon which may 
be substituted for the liquid in hk. Fig. 3 shows a meter in which 
the index finger is moved by the cores of two circular segmental 
shaped solenoids and returned to its zero point by the spring d. 
A small stop on the index finger comes in contact with the lever s, 
and stops the clockwork when the pointeris at zero. Fig. 4 shows 
solenoids or electro-magnets substituted for the plain iron cores. 
Fig. 6 shows a straight solenoid connected through suitable 
mechanism (such as shown, G being a pneumatic bellows) to the 
index finger. Fig. 6 illustrates a double helix arrangement similar 
to that shown in Fig. 4, only with the helixes straight. (Septem- 
ber 29, 1882). 

4646. Electric Meters: S. D. Mott, New York, 
U.S.A. [10d. 13 Fiys.J—The speed of a train of wheels, 
constituting a counting or registering apparatus, set in motion by 
suitable means, is caused to vary according to the quantity of 
electricity passing through the conductor. The illustration 
shows one arrangement in which the pendulum bob D is caused to 
vary its position according to the quantity of current passing, by 
means of a Gramme ring which is held in position by a coiled or 
other spring or by aweight. The cord or chain pulley I may be 
shaped as a snail or fusee, so that the length of the pendulum 
may vary soasto maintain a constant proportion between the 
movement of the mechanism and the amount of current passing. 





In a modification the Gramme ring or other electro-magnet with 
its armature forms the bob of the pendulum (the spring in this 
case not being required), and tends to raise itself up the guides by 
means of a cord wound on a spiral groove of the wheell. Ifa 
balance escapement is used the speed of oscillation is varied by 
the movement of an armature which causes the lengthening or 
shortening of the balance spring, or the armature may be used to 
regulate the inclination of flyers to the axis on which they revolve, 
the flyers revolving in a liquid or in air, or the flyers may be raised 
or lowered more or less into aliquid, Inanother arrangement a 
‘* Foucault disc” placed between the poles of an electro-magnet 
and geared to the registering train offers more and more resist- 
ance to revolution as the current increases. When the rogistering 
train of wheelwork is moved by electrical means such asa motor, 
the motor is connected directly to a simple train of wheels such 
as is employed in the counters of gas meters. (September 29, 1882). 


4647. Fasteners for Ships’ Side Lights, Manhole 
Doors, &c.: R. C. Thompson, Sunderland. [6d. 15 
Figs.)—Consists essentially in a tapered or wedge-shaped key, 
which is inserted in a corresponding cleat or staple. For example, 
a hatch tarpaulin is nipped between the hatch bar and the coam- 
— a taper cotter being forced into the cleat. (September 29 
1882). 


4648.* [ee Glass Stylographs: H.L. Callendar 
Saffron, Walden, Essex. (2d.)—A piece of glass tube is 
drawn out toa capillary point, and the end smoothed by fusion 
and the opening therein reduced to a suitable size. A constriction 
is made in the glassa short distance above the point. A small 
opening is left in the end of the instrument opposite the point. 
(September 30, 1882). 


4650. MusicalInstruments: T. Machell, Glasgow. 
(6d. 6 Figs.]—Relates to an instrument having for its sound 
producers bars of steel bent into the form of tuning-forks, but 
without the shanks. (September 30, 1882), 


4652.* paptiences for Securing Windows and 
Doors: T. Young and G. C. Wood, Sheffield. [2d.)— 
A two-armed catch suspended in a bracket moves out automati- 
cally and secures the window when it is fully closed, or if used in 
a horizontal position a Y-shaped lever isemployed in combination 
with a spring. (September 30, 1882). 

4653. Apparatus for Checking or Indicating the 

arture 


Periodical Arrival and Dep of Employees: 
W. M. Liewellin, Bristol. (10d. 47 Figs.]—Kelates to 
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Specification 2472 of 1881. The checking apparatus is provided 
witha shoot by which the employées pass their checks into one 
machine, and the bottom of the check box is inclined so that the 
checks roll towards the circumference. Relates further to the 
arrangement of the check boxes and to the clockwork mechanism. 
(September 30, 1882). 


4654.* Folding Knives, Spoons, and Forks: L. Hager, 
Solengen, . [2d.]—The blade or other convenient 
part is pivotted to two half-handles furnished with a stud and a 
socket, the blade of the knife or the fork or spoon being provided 
with a slot or journal in which it works, and through which a 
pivot passes. (September 30, 1882). 


4656.* Apparatus for Digging: F. Proctor, Steven- 
age, Herts. (2d.|—Relates to machinery for digging or turning 
up the ground by means of forks or other suitable tools in which 
the entire apparatus is drawn forward by horse or other suitable 
en” and not by self-contained mechani (September 30, 

>" 

4657. Brakes or Drags for Carriages, &c.: H. 
Downie, Corstorphine, Midlothian. [6d 23 Figs.|— 
Relates to means for forming and securing the rubbing and wear- 
ing blocks to the holding arms of their actuating mechanism. 
(September 30, 1882). 


4658. Purification of Alcohol: A. J. Boult, London. 
(G. Fleury, Rennes, France). [6d. 1 Fig.J—The alcohol is satu- 
rated with carbonic acid gas and the saturated spirit is liberated 
in an evaporating tank, the carboric acid gas carrying off the 
fusel oils, &c. (September 30, 1882). 


4659. Treatment of Sewage: J. Young, Kelly, 
Renfrew. (8d. 12 Figs.J]—The steam is passed through the 
sewage contained in, an apparatus fitted with shelves, or a tower 
containing coke, twigs, or other suitable material, for the purpose 
of eliminating the ammonia, the operation being conducted in a 
more or less complete vacuum. (September 30, 1882). 


4660. Operating upon the Atmosphere of Apa 
mentsin which Artificial Sheet Ice is Used: W. W. 
Nightingale, Southport. [4d.)—The air is drawn from the 
lower part of the compartment by a fan and passed through a box 
provided with a coil or coils for the circulation of the cooling 
medium. (September 80, 1882). 


4661." Apparatus for Registering the Supply of 
Electricity: J. H. Gree Belfast.' (2d.)—A light 
lever furnished witha pencil is attached to the armature of a 
solenoid or electro-magnet, and is regulated by aspring, or if a 
weight is used it must be arranged to offer an increasing re- 
sistance ‘as the lever deviates from its normal position. The 
pencil bears upon a piece of paper traversed by clockwork or 
other means. Acoil whichacts upon a magnetised needle may be 
substituted for the armature and magnet, or the lever may be con- 
— to the magnet, the armature being fixed. (September 30, 

882). 


3.* Obtaining Motive Power: J. A. Stephan, 
Worcester. (2d.)—Motive power is obtained from the gas 
generated by acting upon a suitable metal, such as tin, with hydro- 
chloric acid in aclosed vessel. (September 30, 1882). 


4664.* Churns: J. Llewellin, Haverfordwest. (2d.] 
—The barrel is constructed of a number of angular-shaped 
chambers with an equal number of angular sections arranged to 
act as beaters when the barrel is revolved. (September 30, 1882). 


4667. Locks for Portmanteaus, &c.: J. Jackson 
and C. Skeekey, London. [6d. 11 Figs.j|—Relates to Speci- 
fication 4682 of 1881, the object being to provide other or addi- 
tional locking apparatus in connexion with the extending bar 
described in the above-mentioned specification. (September 30, 
1882) 


4668. Velocipedes: S. Miller, London. [6d. 5 Figs.] 
—The driving gear is so arranged that when the pedals are 
driven in one direction speed gear is operated, and when in the 
opposite direction power gear. The gearing is enclosed in hollow 
spheres connected by a tube. (September 30, 1882). 


4669. Steam Generators: W. Clark, London. (M. 
Hervier, Paris). (8d. 7 Figs.—A number of radial tubes radiate 
outwards from a central, generally vertical, shell, the tubesjof one 
row being opposite the spaces of the next, and being closed at 
their outer ends. The generator is surrounded by a casing of 
metal or brickwork forming a heating chamber. A diaphragm 
from which radiate a number of tubes which are introduced into 
the before-mentioned radial tubes, may be placed in the lower 
part of the shell. (September 30, 1882). 


4670. Composition for mgpenting a Lustrous A 
earance to Boots, Shoes, ess, &c.: E. and A. 
right, London. ([2d.)—A mixture of Carnauba wax, white 
or yellow ceresine, palm or olive oil, soap and vegetable black, is 
dissolved in spirits of turpentine or wine, benzolene or petroleum, 
anda small quantity of beeswax added. Citronella, essence of 
bitter almonds, mirbane, attar of roses, or other perfume may be 
added. (October 2, 1882). 


4671." Photography: C. P. Evans, Birmingham. 
{2d.}|—The object or person is photographed direct on to a bust or 
image or glass, china, earthenware, or papier-maché. (October 2, 
1882 





4676. Incandescent Electric Lamps: J. F. Phillips, 
London, (C. H. F. Miiller, Hamburg). [6d. 11 Figs.J)—The 
carvons are shaped so as to form two cylindrical or conical spirals 
crossing one another, which are jointed at the one end, and the 
free ends connested to the conducting wires. The illustration 
represents the form of the carbon filament. The carbons are 





manufactured as follows: Fine strips of sugar cane are placed in 
a receptacle, which is hermetically closed and exhausted and then 
filled with a solution of hydrate of carbonin water, whereby the 
pores of the cane are impregnated, and the fibre is made more 
flexible. The fibre is then shaped to the required form and 
carbonised as usual, after which it is impregnated with a solution 





of cellulose or similar material in the same manner as before. 
(October 2, 1882). 


4683. Axles for Vehicles: W. Clark, London. 
J. H. Huyler, Tenafly, N.J., U.S.A.) [6d. 6 Figs.)}—The 
vehicle axle is constructed with an adjustable bushing secured in 
place by a tubular nut and provided with grooves and passages to 
receive oil, and an adjustable band provided with set screws and 
an oil hole. (October 2, 1882). 


4684.* Centrifugal Machines for Separating Cream 
from Milk: A. Steenberg, Copenhagen. (L. B. Nielsen, 
Quottrup Minde). [2d.}—The principal feature of the invention 
is the employment of partition walls fixed alternately to the top 
and bottom of the inside of the rotating vessel. (October 2, 1882). 


4686. ay for Expressing Oil from Seed: 
W. Bushell and W. T. Haydon, Dover. [6d. 11 Figs.|— 
The press is made of cylindrical form, the sides of which are com- 
posed of a series of bars or rings, preferably bars of rectangular or 
trapezoidal section, placed side by side in such manner that the 
inner corners of twoadjacent bars shall tough each other, while 
the two outer corners are removed from each other. (October 2, 
1882). 

4687. Mechanism for the Transmission and Re- 
pression of Power, &c.: W. P. Thompson, London. 
(J. D. Wright, Worcester, Mass, U.S.A.) [6d. 6 Figs.)—The me- 
chanism consists of a central shaft, an external cylinder con- 
centric therewith, a sleeve mounted on the shaft and having an 
eccentrie within the cylinder, a ring piece mounted on the ec- 
centric, a wedge arranged between the ring-piece and cylinder, 
anda disc fixed on the shaft and engaging the eccentric and 
follower by lugs and recesses permitting slight movement between 
thesame. (October 2, 1882). 


4689.* MetalPunches: A. J. Boult, London. (EZ. 4. 
Bailey, G. W. Constantine, T. W. Fowler, and F. W. Smith, 
Washington, Col., U,S.A.) [2d.]—The punch is provided with a 
base of less lateral diameter but of the same longitudinal diameter 
as the body of the punch, and provided with concave cutting 
edges which extend from the base upwardly, or the punch is pro- 
vided with a flat central base of less lateral than longitudinal 
diameter with parallel edges, the base being provided with a 
centering point and curvedicutting edges extending upwardly. 
(October 2, 1882). 


4690. Safety Hooks for Harness Traces: H. H. Lake, 
London. (W. K. Rairigh, St. Petersbery, Penn., U.S.A.) (6d. 
7 Figs.)}—The main part of the hook is formed with a tongue 
having holes and one clamp plate is provided with a projection 
and also an internally screw-threaded projection, and another with 
a ecrew-threaded stud. The hook provided witha recess and an 
india-rubber lining is hinged to the main part. A spring holds 
the jaw in the closed position. (October 2, 1882). 


4692. Manufacture of Bi-Carbonate of Soda; A. W. 
L. Reddie, London. (B. 7. Babbitt, New York, U.S.A.) (6d. 2 
Figs.J}—The soda ash is impelled against the surface of a hard 
body by a blast of carbonic acid gas or a blast of superheated 
steam and carbonic acid gas, so as to reduce it to powder and 
subject it to the action of carbonic acid, or the soda ash may be 
subjected to the action of carbonic acid gas, in a chamber, under 
pressure. (October 3, 1882). 


4701. Appliance to the Foot to Assist in Swim- 
ming: J. Imray, London. (La Société P. Garcet et Nixius, 
is). 7 Figs.J)—A board, having attached to it a sock for 
receiving the foot, has jointed to it two hinged flaps. (October 3, 
1882). 

4703, Refrigerators: P. Jensen, London. (C. Klein, 
Gorlitz, Germany). (6d, 8 Figs.}—The water to be used for the 
house passes through an apparatus consisting of a double walled 
sheet metal box, which is connected to the water supply pipe in 
such manner that the water enters at the bottom between the 
double wall, and when it has produced its cooling effect flows 
away at the top, and is used for foussheld purposes. Thearticles 
fo be cooled are placed within the inner chamber. (October 3, 
1882). 

4705. Manufacture of Vessels for Domestic Use: 
T. A. Brown, London. (6d. 5 Figs.|—The vessel is formed 
of two shells, the space between which is packed with a non-con- 
ductor of heat, (October 3, 1882). 


4706. Machinery for Making Paper Bags: W. 
Lloyd Wise, London, (M. N. Stanley, New York), (6d. 
2 Figs.)}—A folding apparatus for making two or more lateral 
folds in a continuous band of paper before it enters the machine 
is applied to paper bag machines. Fig. 1 is an inverted plan, and 
Fig. 2an end view of the folding apparatus. The apparatus is 
composed of two plates a connected to two supports d by means 





Fig.t. 














of screws. On eachof these plates is screwed a guide cin sucha 
manner as to form two grooves, in each of which there is situated 
a counter plate b held toa ay + oon e, to which it is connected by a 
thumb-screw. The paper (shown by the dotted line X) is mtro- 
duced by hand between the plate a and counterplates 6 at their 
narrower extremities, and the folds once commenced continue to 
be formed by the movement of the continuous bands. (October 3, 


4708,* S g Motors: W. P. Thompson, London, 
(A. E. Rouif, Montreal). [2d.)—A coiled spring is arranged in 
connexion with a train of gearing mounted on parallel shafts in 
such manner that it can give rotary motion to a third wheel 
in either direction at will, the main feature of which consists in 
holding either end of the spring fast while the other is working. 
(October 3, 1882). 


4720. Spinning Machinery: T. Coulthard, Pres- 
ton, [6d. 14 Figs.]—Relates to the form of the hook in “self 
contained spindle” apparatus of the Rabbeth type, in which a 
spring, hook, or other device is employed to hald down thespindle 








and sleeve upon which the bobbin is mounted ; to the construction 
and arrangement of a sheet metal thread guide holder commonly 
used in worsted spinning frames, and to the construction of a 
ring traveller, having projecting arms, of one piece of wire. 
(October 4, 1882). 


4731. Connecting Spindles to Locks and Latches, 
&c.: J. Drewitt, London. (6d. 12 Figs.)—The knobs of 
door knobs are fixed tothe spindles by means of a divided metallic 
ring fixed in a groove in the neck of the knob, and having an out- 
side diameter exceeding that of the knob. The spindles are con- 
nected to locks and latches by means of a split cotter pin or screw 
passed through or into one of a series of cross holes made in the 
spindle. (October 4, 1882). 


4832. Telephones; J. H. Johnson, London, (L. de 
Locht-Labye, Paris). [6d. 7 Figs.|—The permanent or electro- 
magnet is provided at one or both its poles with an induction coil 
of insulated wire, and a rigid armature of steel or iron oscillates 
freely round an axis and ends in a hammer whioh bears on a rigid 
obstacle. Referring to the illustrations, the horseshoe magnet 
A carries at its two poles the bobbins B of insulated copper wire 
whose extremities are connected tothe terminals K and O. The 
armature C of soft iron (or if of magnetised steel its poles are 
opposed to those of the magnet A) in the form of a horseshoe 

















can oscillate on centres or pivots a formed by cylindrical pins 
which enter corresponding cavities in the sides of the armature. 
The armature is connected to a rigid lever L of brass which ter- 
minates in a small hammer M of cork, rubber, wood, or metal 
bearing against a thick plate P of cork retained in position at its 
edges by the cover T forming the mouth or ear-piece of the tele- 
phone. The pivots a are carried by a brass support which is 
capable of being adjusted by means of a sleeve G sliding in a sup- 
port H carried by pillars D by which the support H can be ad- 
justed. The armature is adjusted at the required distance from 
the poles by means of the screw V. (October 11, 1882). 


5030. Manufacturing Anhydrous Alumina: H. A. 
Bonneville, Paris. (/. Gardair and T. Gladysz, Marseilles). 
[4d.]—Sulphate of alumina is prepared by treating pale ‘‘ bauxite” 
with sulphuric acid, and the sulphate is then heated with chlor- 
hydric acid, crystals of chlorhydrate of alumina separating out 
which are decomposed in a muffle oven ata dark red heat. The 
sulphuric and chlorhydrate acid are successively regenerated. 
(October 23, 1882). 


5691. Looms for Weaving: P. J. Garin-Moroy, 
Valtee aux :Bleds, France. [6d. 30 Fiys.)—The warp 
beam is constructed of a tube of drawn copper mounted upon 
axles of iron. The warp threads are secured to the beam by 
gummed paper, or by grooves formed in the drawing operation, 
or by apertures with blades fitted therein. The crankshaft is con- 
structed “of cast or wrought iron or steel, and the cranks are 
balanced by weights cast or otherwise fixed upon the shaft or by 
means of removable weights. The shock produced by the stoppage 
of the lathe is reduced by the interposition of elastic stops. The 
brakes are arranged to arrest the motion of the loom when the 
weft breaks, and the foroe is stored by means of springs or weights 
and is utilised for bringing the flywheel into the required position. 
The rotary or ey meme Bate are fixed upon their axles by means 
of split navesor hubs rendered contractible and secured by bolts, 
An oscillating tightening roller provided with a spring or counter- 
weight maintains a constant tension of the warp or chain threads. 
(November 29, 1882). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand 








Licut Merrororitan BricApE STEAM FirE ENGINE.— 
A very light steamer has recently been supplied to the 
London Fire Brigade by Messrs. Merroelier and Sons, 
weighing a very little over a ton. It is for use in the 
hilly suburbs of the metropolitan area, and is fitted with 
Mr. Merryweather’s mec patented notched tyres for 
travelling on roadways having tramway lines. This tyre 
prevents any twisting of the axles, or wrenching of the 
wheels, a matter of great moment to the Brigade. The 
new engine discharges 300 gallons per minute, and throws 
a jet 150 ft. high. It will pump through 2000 or more feet 
of es and raise steam in 6 minutes 30 seconds from cold 
water. 





THE CIviL AND MEcHANICAL ENGINEERS’ SoctetTy.—At 
the annual dinner of the Civil and Mechantcal Engineers’ 
Society held the other evening at the Holborn Restaurant, 
Mr. R. H. Twigg, M.I.C.E., in the chair, a vote of con- 
gratulation with good wishes for future happiness, &c., 
was unanimously passed and sent by telegram to Mr. G. 
J. Crosbie Dawson, M.I.C.E., on his recent appointment 
to the Lancashire and Yorkshire Railway Company. 
Mr. Crosbie Dawson, who has been over twenty years 
with the London and North-Western Railway, has been 
a member of the Civil and Mechanical Engineers’ Society 
since its formation, for many years was on the council, 
and contributed at various times several interesting 





papers to the Society. 
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MODERN MACHINE TOOLS.—No. VII. 
By J. Ricwarps. 
SPINDLE GEARING. 

Ir would be hard to point out in the whole range 
of modern tool practice any arrangement or method 
so uniformly followed as that of headstock gearing 
for engine lathes. It is, indeed, one of those things 
that gives hope of other ‘ constants” in future. 

The increase of power for larger work and slower 
speed is made beyond the driving band and 
directly on the spindle or face plate. The space 
occupied by a back shaft and its wheels is very 
small, and at a place causing no inconvenience. 
The parts are durable and the whole is an example 
to be kept continually in view. Notwithstanding 
this example we see in modern practice many 
departures from it, and in most cases without other 
apparent reason than a neglect of some very obvious 
rules that apply in such cases. 

In the arrangement of boring machines, radial, 
and other drilling machines, it is common to begin 
the gearing with what may be called a lathe head- 
stock, that is a step pulley with front and rear 
wheels and pinions. From this gearing, motion is 
transmitted by shafts and wheels to spindles or 
boring bars ; often several shafts and pairs of wheels 
being employed to cover distance or make angles. 

In such cases it is evident that the intermediate 
machinery of transmission has to withstand strains 
in proportion to its speed compared to the main 
spindles, or, if mitre wheels are employed as is 
most common, this gearing undergoesa greater strain 
than the cutting spindle itself. The objections to 
such a method need scarcely be pointed out. The 
elasticity of the cutting movement due to the torsion 
of shafts is alone enough to render such a plan 
highly objectionable. In many of the later designs 
for boring and drilling machines may be seen evi- 
dence that attention is being directed to this method 
of gearing, and that increasing wheels or ‘‘ back 
gearing,” instead of being applied at the step pulleys, 
are connected with the spindles directly, so that the 
gearing of transmission between the first mover and 
spindle is never subjected to more strain than the 
band will exert when on the largest step of the 
driving pulleys. 

The first application of this system to common 
drilling machines was, so far as known, made by 
Messrs. William Sellers and Co., of Philadelphia, 
U.S.A. The step pulleys were connected with the 
spindle by a band of considerable width passing over 
idle pulleys as shown in Fig. 42, the change gear- 
ing being placed at a as shown. 





In nearly all American drilling machines there is 
a partial application of this method by the use of 
bevel wheels of different size to drive the spindles, 
usually two to one, but often with more difference. 
So long as the change gearing is applied to a driving 
shaft instead of a spindle, the method varies 
from lathe gearing, and is wrong to that extent if 
we consider the working conditions only. Messrs. 
William Sellers and Co. have applied the same 
system of driving gearing to their radial drilling 
machines, and will no doubt, if they have not already 
done so, extend the same method to all of their 
machine toels when the driving power is trans- 
mitted through shafts and gearing to a main 
spindle. 

In English practice there seems to have been during 
late yearsconsiderable attention given to this subject, 
and some of the boring machines now made are 
arranged with strict reference to the strains upon the 
transmitting gearing ; that is, the change gearing is 
applied at the spindle, and not at the first mover. 
The changes of strain or the variations of strain, 
due to the step pulleys, is quite enough to be passed 
through transmitting shafts. There is nothing in 
the arrangement of radial drilling machines to pre- 
vent an observance of this matter, and it would add 
much to their strength. [t would also do away 
with elasticity of the cut, so common when the 








torsion of several overtaxed shafts is concentrated 
at the cutting point. 

In a case that recently came under observation, 
this elasticity was so much that a cutter acting 
intermittently would ‘‘jump,” when released, at 
least one-twelfth of a revolution. The machine was 
for boring and drilling, the radial arm having an 
outer support on a soleplate. |The machine was 
provided with the common lathe headstock gearing, 
so the principal power was transmitted through two 
shafts provided with bevel wheels, and finally to the 
work by a spindle less than 2$in. in diameter. 
There was nothing to hinder making the spindle 
4 in. in diameter, nor the direct application of 
reducing gearing between its bearings. Arranged 
in this manner the machine would have been worth 
twice as much. 


PLANING MACHINES. 


Having now gone over some of the principal 
details of tool construction, such as admit of general 
treatment, it is proposed to take up various standard 
tools and notice them separately. 

Planing machines should perhaps have the first 
place, because such machines were the latest pro- 
duced among standard machine tools, and in re- 
spect to improvement will no doubt undergo most 
change in future. 

From the earliest machine, that of Roberts for 
example, now in the Kensington Museum, there 
has been no material change in the arrangement of 
what may be called platen machines. The details 
and mode of operating has, however, been much 
changed during recent years. The improvements 
have been added mainly in America, and emanated 
most of them from one firm. Among these improve- 
ments added in America may be named: 1. The 
large intermediate wheel gearing into the table 
rack, by means of which a better movement was 
secured, and the lifting action of small pinions 
avoided. 2. The employment of two driving bands 
instead of one, so that the forward and backward 
motions can be arranged at pleasure or changed, 
and the high-speed wheel gearing, required when 
only asingle band is used, avoided. 3. Narrow 
bands moving at high speeds, so as to be shifted 
quickly and with precision. 4. Operating the feed- 
ing motion from the driving gearing and inde- 
pendent of the reversing gearing. 5. Differential 
shifting gearing so that the bands move one at a 
time, and only for a distance corresponding to their 
width. 6. So arranging the band-shifting gearing 
that a machine can be reversed, stopped, or started 
independent of the overhead gearing. To these 
may be added many useful appliances for fastening 
work and presenting it in various positions. 

The inventions of Whitworth, Hulse, and others 
added many novel and ingenious features to planing 
machines, but few of which, however, have passed 
into general practice. 

We do not in this remark intend to include more 
than applies to carriage or platen machines, because 
in other modifications of machine tools for pro- 
ducing planes, shaping machines for example, the 
ingenuity of the world has not added much to the 
designs made at the Whitworth Works twenty 
years ago. 

Referring now again at more length to the im- 
provements in platen machines before enumerated, 
the introduction of the large intermediate wheel a, 
Fig. 43, was not a great improvement, but one that 
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so recommended itself as to be generally adopted 
and continued by American tool-makers. The 
objections to placing the pinion e, as shown in 
Fig. 44, include those that apply to all cases where 
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a pinion of few teeth is employed to work a rack. 
The motion is not regular, while the pitch and 
form of teeth are indeterminate, or at least are 
matters of opinion. 

Such a form of teeth as will produce nearly 
uniform motion would not be strong enough, and 
any variation from this produces, as before said, 





an irregular movement, especially objectionable 
when heavy masses are carried on platens. 

It may be said this is not apparent at the slow 
rate of movement that becomes necessary with 
heavy platens; it is apparent, however, on close 
observation, and especially on the back movement, 
if that is more rapid. It is also noticeable on the 
surfaces planed, where in some cases can be seen the 
mark of each tooth in the pinion. Another objec- 
tion is that the second wheel ¢ is set so high that it 
projects above the top of the table as indicated in 
Fig. 44, and frequently causes inconvenience in 
mounting work on the machine. 

The intermediate wheel a in a great measure 
overcomes these objections. The draught upon the 
rack is more direct, and lifting action almost wholly 
avoided. The form of the teeth in the pinion, which 
can be geometrically correct, is such as to produce 
a more uniform motion than when meshing into a 
rack. The second mover c is placed below the sur- 
face of the platen, and generally with the other 
reducing gearing is placed within the main frame, 
where it is safe from accident and causes no ob- 
struction. 

The employment of two driving bands has obvious 
advantages. The forward and back movements 
being driven independently there are no rapid 
moving parts to be reversed except a single pulley, 
and that can be made so light as to offer but little 
resistance. 

The loose or idle pulleys are not reversed, as in 
the case of a single band, but continue to revolve 
continually in one direction. The resistance to 
reversing, independent of the platen and its load, 
is not one-half what it is when a single band and a 
train of wheels are employed. Proof of this is seen 
in the precision and regularity of the differential 
gearing to be presently noticed. 

Narrow driving bands moving at high speed are 
what the requirements suggest. The width of the 
bands is of course a resultant of their speed of 
movement, and both things add to the quickness 
and facility with which the bands may be shifted 
from one pulley to another. The shifting forks 
cause deflection edgewise, so the bands wind 
spirally, so to speak, and thus pass from one pulley 
to the other. The time required is as the amount 
of deflection, and the speed or number of revolu- 
tions made by the pulleys. It is the same as a 
revolving screw, the angular velocity being as the 
pitch and speed. The narrower the bands the 
easier they are to be.deflected, so that all the con- 
ditions of use are favoured by high speed for first 
movers. 

Differential shifting gearing that moves the bands 
independently, and cne before the other alternately, 
has been one of the most important improvements 
ever made in platen planing machines. The 
avoidance of friction and consequent loss of power, 
not to mention the hideous screeching, are not 
small matters respecting which no further comment 
is needed here. By the employment of such gear- 
ing the bands require to be shifted only one width 
or alittlemore. For a band 2 in. wide a shifting 
range of 2} in. is enough, and this, if nothing 
more were gained, is enough to justify the utmost 
care in ‘design and workmanship for this part of 
planing machines. 








BRACED PIERS AND SUPPORTS.—No. I. 

Ina former number of ENGINEERING (see page 
363 of the present volume), we reviewed a recent 
work on this subject by Signor Allievi, in which 
the laborious solutions inseparable from a thorough 
investigation are treated at full length, and in 
a method that is continuously carried through 
his large volume with the aid of an inevitably large 
number of symbols. Asit is, however, possible to 
illustrate and apply some of his methods and prin- 
ciples in some comparatively detached solutions in 
an independent manner, this mode will be here 
adopted, without strict adherence to Signor Allievi’s 
terms or analytical handling. 

Keeping in view the main object, that of arriving 
at the strains and displacements in all parts of 
a braced pier or pair of braced shafts supporting a 
coninuous girder whether free or fixed; it may 
first be noticed that the peculiarity of Signor 
Allievi’s: method consists in the application in its 
entirety of the method of elastic deformation, 
through which results, unattainable by mere static 
resolution, can be satisfactorily deduced. 

Before entering into details of solution leading to 
definite results, it will be necessary to determine 
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some preliminary general equations of condition, 
and principally to arrive at the influence produced by 
the continuity of the girder resting on the piers or 
shafts ; as this produces an important effect on the 
corresponding equations for a continuous pier, 
and is at the same time an ordinary practical 
condition. 

1. Influence of the Continuity of a Girder Resting 
on Piers.—The conditions will necessarily be diffe- 
rent with fixed and with free supports. Treating the 
former generally, the results will also hold good for 
the latter, when the necessary small corrections 
simplifying the case are applied, and the number of 
applied moments is reduced. 

Let the loaded girder rest on » supports, numbered 
0 to n from right to left ; and let m be any typical 
support placed anywhere between the two end sup- 
ports, but not coincident with either. Adopting 
the following notation : 

Let Nm be the moment of reaction of the pier 
m, having a positive sign, when overturning the 
pier towards the right-hand. 

M’ M" the bending moment of the girder to the 
right and left of the fixture at the mth pier ; 
then N,,=M’,,—M’»n. 

lL, and w, the length and load intensity of 
span m. 

hm the height of the pier at m. 

I the moment of inertia of the girder section. 

S and J the sectional area and moment of inertia 
of the pier m. 

Yn, Xm the vertical and horizontal reactions at 
the top of pier m. 

Ym, Xm the vertical and horizontal displacements 
at the top of m. 

‘Ym the angular displacement of the fixed section 
common to both girder and pier at m, its sign being 
positive in the same way as the sign of Nm. 

E, E, the moduli of elasticity of the girder and 
pier respectively. For illustration of these terms 
see the accompanying Figs. 1, 2, and 3. 

Fig.i Mi MM 
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Considering the fixture to exist at a single point 
over the axis at any pier, we have by known 
formule : 


Ym Lm 


6 EI ( MM" m—1 + po Ae —} Wm Pm ) + 


Ym=1_— Ym ; (I.) 
mn 


1 = + ima (2M%m + M’m +1 — 300m +1lm41) + 


_Ym ~ UYm+1 
lm+1 , 

We will for the present treat the pier m as solid 
and of uniform section, so that J, is constant, and 
consider it acted on by N,, and Xn, so that the dis- 
placement «,, is in a direction contrary to X,, ; then 
as the top section has an angular displacement 7m, 
we have with reference to the pier m the relations : 

M’m-M"'m—-4Xmhm) 
5 3 Ei J m 
. = 

Eliminating ,, and X,, from (I.), (II.), (IIL) we 
have two general equations for continuous girders 
fixed on elastic piers : 


(II.) 
(III.) 
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{ M" n—1 + 2M» = t Wm L354, ; + mi 
4.0m 


Tm — Yn—-1 — Ym _ 0: 
aN Teka | 


a ey tn 
Ing fon M’ na Hii 2 \_ hu 
+1 1 Mm + M’m+1 yu m+1 Pm +1 she 


6EI 
{Mn — Mn = 0 (IV.) 


tn 
6EI 
{ M'n — Mn \ +3 


d tm Ym — Ym+1 
j Ps * —— 
With free supports M’,,—M”,,—=M,, ; and then the 
sum of the two equations ([V.) forms the single 
equation applicable to that condition. This prin- 
ciple will apply throughout in after investigations. 

Equation (IV.) contains the unknown quantities 
Mim Mm, 2mand ym ; ym can be eliminated through 
the following relations : 

Yn. hin 
E, Sin 
Y= 7 Mim —1t Min Min = M nt 
ln Un +1 

(wm Int Wm+) Um + 1) ° . (VL) 

To determine x,, the displacement of the con- 
tinuous girder at its extremity, 0 (see figure) ; this 
can be obtained through the conditions of the 
girder, treating it as an elastic solid acted on by 
axial forces Xm and by f Yi, whence the series of 
obtained relations will give Xm, Yi and em—o. 
Eliminating Xm and Y; by these means and through 
equations (III.) and (V.), 2m will be obtained in 
linear functions of Mim, M/in, M’m, 2o. 

An alternative approximate solution may be 
adopted. Neglecting the longitudinal deformation 
of the girder but allowing its extensions, we may 
put 2m =2o constant ; then equations (IV.) will give 
M'm and M’m, and (III.) will give Xm expressed 
in linear functions of xo, This latter will be derived 
from the conditions of equilibrium of the girder 
taken horizontally. For this there are two cases : 
First, with rigid masonry piers acting simply as 
supports ; then = f Y,- > Xm =0; in which Yj in- 
dicates the tractions on the supports, expressed in 
equation (VI.) in linear functions of x, and the 
above affords a linear equation for determining 
xo, provided it can exist. This may be discovered by 
putting a> = 0 in the above, and making f greater 
than any possible coeflicient of friction in the case to 
which it is applied. Secondly, with free supports 
consisting of elastic or braced iron piers. In this case 
the motion of the girder will draw with it by simple 
adherence the upper ends of the elastic piers. The 
horizontal reaction at the head of each pier will 
then be 


avs) 


yn= 


+ 


3K, Ji... 
ae 
and the condition will hold that 


so that the condition of equilibrium of the girder 
taken horizontally will take the form 
fEY,+3E, x. 29! —EXn=0. 
As; 

2. Theory of Effect of the Continuity, under Lateral 
Action of the wind, and resulting equations to be 
applied in more extended use. Treating the 
lateral force of the wind as uniformly distributed 
over the lateral surfaces of the girder and the piers, 
the latter will be strained in flexure and in torsion, 
so that the moments of reaction will be destruc- 
tive of continuity in the bending moments of the 
girder. Adopting the foregoing notation otherwise 
applied, with some additional symbols : 

Let q be the lateral force intensity on the girder, 
q that on the pier ; using also I, ym, M’m, M’m as 
before, but applied with reference to lateral bend- 
ing moments in a horizontal plane ; and adding 

Jm the moment of inertia of pier with regard to 
lateral bending. 

Ju the polar moment of inertia of the pier m. 

E, the torsive modulus of elasticity. 

Zm the lateral reaction of the pier m at the top. 

zm the lateral displacement at the top of m. 
Then, considering 

M'n—M"n, Zm, > 
we have 
(VII.) 


(VITI.) 


h fi 
oe ae X 'm— "m . . 
wee a [ Lm) 
(4 Zm+hq Am) 


oon 3m 
™ eo 
also as before with Xm 
Zim = Mm —1 + Mim 4 Mn —M'm +14. 


m bn+1 
4g (Un+ln +1) . . (IX.) 


Transforming equation (I.) by putting z for 2, and 
q = Wm=Wm+1; and eliminating ym through 





(VIL), the two general equations result— 


cET Ors +2M’'m -—} q Pn )+ 
“*_(M'm = Mn ) i =m—1 =m =0; 

a ln '®.4 ) 
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6 
= 4-1 0 
ne 3 =0; 


hn (M’n ams Mn hae 
ln +1 


| rr 
in which the values of z may be substituted with the 
aid of (VIII.) and (IX.) 
Neglecting the torsion, and freating the pier as 
simply supported, then 
M'n=M'n=Mm, 
and equation (X.) becomes singly, 
Un» Man —1+2 (Un + lng) Min + In ¢1. Mm4i-6 EL 


te 7 ot )= q (Bin + Bin +1) (XL) 


an equation that connects five successive moments 
after introducing the Z,, from (VIII). ; 
With equal spans, a series of equations may be 
obtained from it, of which each one will connect 
five successive values either of z or Z, the principal 
unknown quantities. 
In that case equations IX. and XI. become 
—Mm-1 + 2Mm —Mn41 =Zn l—q Bs 
Mn +4Mn+Mmy =SE! 
(2m—1 —2im+zm41 )+4q2; 
and their sum gives 


at (Zm—1 —22m +im+i)—ypy q 12 (XII) 


zm — Zm+1 


Um+i 


Mn=2! 
6 
Eliminating M through this equation and through 
one of the two former, we have 
Zn—1 +4 Ln + Zn +1 =" ET 

(—zm—2 +4 Zm—1-—6 tm + 4 n41—2m42)+6 ql; (XIITI.) 
From this, and by means of (VIIT.), z or Z may be 
eliminated ; and the result will be a general equation 
connecting five successive values of z or of Z. 

When h and J remain constant for all the piers, 
the equation giving Z takes the form 

a Zm—2 +(1—4 a) Zm—t +(4 +6a) Zm + 
(1—4 2) Zngit@ Znt2=6 ql; 
in which 
angE-I @. 
EK, J’ eB’ 
and is satisfied by 
Z=ql. 

3. The General Formule, to be principally re- 
referred to and used in subsequent investigations: 

In some of the future cases of flexure the piers 
may be treated as solid, in others as freely braced 
or articulated ; while the girders are continuous, 
freely supported or fixed ; a general series of equa- 
tions applied to the girders may, therefore, be 
deduced from the foregoing investigation for future 
use, when introducing conditions of continuity into 
piers. 

Adopting a corresponding notation to that before 
given let us suppose that the end sections, denoted 
by o and n, at which the moments are M, and 
M, move through angles y, and y,, while the end 
supports are displaced to the extent of y, and y,. 
Under such conditions the series XI. carried out in 
the complete form of (I.) gives »+1 equations that 
may be thus written, for extreme and intermediate 
values. 


A—-"N— 
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lm Un+1 6 E 7 
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When the spans are equal, eliminating M. from 
the two first and Mn from the two last of this series, 
we substitute for the remaining Mm the expression 
(XII.), an equation which, from its mode of deriva- 
tion, is evidently applicable to the n—1 intermediate 
supports ; thus we obtain a series of n-—1 equations, 
of which XIII. is the general form, namely, 


7 ¥i+2¥,=92! { 11 yo—18 1+ 9 y2—2 Yg—6 Yo! \ +9q1; 
" 6EI 
3 





{ bn Min +2 (ln +0m+1 ) 


Ym-1 +4 ¥m+Ymti = 


{ yn—2 +4 Ym-1 —6 ymt+4 ym41 —Yin+2 \ +6q 1; 
2 Yn-2 +7 Yr SEI 
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+9ql; 
(XV.) 
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The series of equations afforded by XIV. and 
XV. will be employed in solutions of braced supports 
and braced piers, whose shafts are either coupled 
or quadrangular in arrangement, that may hereafter 
be given. 
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Cotton Spinning: A Practical Treatise. By Herbert 

Epwakb WALMSLEY. Manchester: Abel Heywood 

and Son. London: Simpkin, Marshall, and Co, 1883. 
Tue literature of the cotton trade has always been 
unsatisfactory. When the subject has been treated 
scientifically the result has seldom been of any use 
to the ordinary spinner, and when it has fallen into 
the hands of practical men, the outcome has usually 
been a set of empirical rules, which, although pro- 
bably suitable enough for the conditions under 
which they were compiled, had no range of applica- 
tion, and gave no clue to the theory upon which 
they had their basis. Every few years an enter- 
prising overlooker, with a taste for arithmetic, pre- 
sents the public with a volume filled with problems 
worked at full length, relating to the calculation of 
twist wheels, counts, &c., and no doubt such a 
book is useful to his fellow workmen in the same 
district, who from a limited education find it easier 
to follow a formal example than to apply the ex- 
planation of a principle to a particular case. But 
Mr. Walmsley aims at something higher than this ; 
at least, so we gather from his preface and his in- 
troduction, in both of which his remarks are 
addressed to those who aspire to the position of 
managers in cotton mills. To such he gives very 
good advice, urging them to be ‘‘acquainted per- 
fectly with every detail of the whole business,” and 
to devote their whole energy to the one object ‘‘ of 
learning the business thoroughly, both practically 
and theoretically.” After such a commencement 
we expect to find the subject treated in such a way 
that its underlying principles may be understood, 
while at the same time the practical details upon 
which depend commercial success are kept pro- 
minently to the front. Instead of this, however, 
we find the first part devoted to short descriptions 
of machines, most of which would be satisfactory 
enough if addressed to a visitor going through a 
mill from curiosity, but of no value to the manu- 
facturer; while, in cases where greater detail is 
entered into, the remarks apply only to the pro- 
ductions of Messrs. Platt Brothers, and conse- 
quently are meaningless in a mill furnished by 
another firm. The next chapter is devoted to 
‘*calculations”’ of the usual style, with simple pro- 
portion sums within the capacity of a ‘‘ half-timer,” 
given at full length. If this were the only charge 
to be made against them it would not be a very 
serious matter, but most of the rules lie under the 
further disadvantage of having to be learned by 
rote unless the reader be acquainted with the reason 
upon which they are based, in which case they are 
unnecessary. For instance, ‘‘to find the twist 
wheel in changing from one hank to another’ we 
are told to ‘‘ square the present twist wheel, then 
multiply result by present hank rove, divide by 
future hank rove, extract square root of quotient, 
and you get twist wheel required.” This simply 
means that the number of teeth in the twist or 
change wheel must vary as the square root of the 
count or hank rove of the yarn being spun, the 
reason being that the number or counts of cotton 
yarn are not, like the wire gauge, a measure of the 
diameter, but of the cross section, and therefore, as 
the twists per inch vary as the diameter, they con- 
sequently vary as the square root of the counts. 
Half a dozen lines of explanation, such as this, 
would fix the matter in the mind of the reader in 
such a way that it would never be lost, while the 
rule by itself is sure to be forgotten. This is true 
of most of the directions given, but a good many 
are also incorrect, as well as insufticient. For in- 
stance, the speed of a throstle spindle can not be 
found by ‘‘ multiplying the speed of the roller by 
its circumference and dividing the result by the 
diameter of the wharve,” while there is evidently 
something wrong about the following calculation. 
‘* A 20-in. belt is moving at a rate of 2000 ft. per 
minute, with 6 ft. of its length in contact with the 
circumference of a 4-ft. drum—What will be its 
horse-power ? 20x 72=1440+-2=2000=1,440,000 


workshop receipts and spinning-room dodges, and 
partly of specifications of machinery, apparently 
compiled from actual practice, and from the style 
in which it is written leads to the conclusion that 
the author is dealing with subjects with which he 
is familiar. It relates chiefly to ‘‘ Oldham counts;” 
indeed the whole internal evidence of the book, 
especially the author’s belief in the improving in- 
fluence of water in cotton yarn, points to its having 
been written in Oldham. It is a pity that coming 
from a place where the cotton manufacture is 
carried on in its greatest perfection, this work 
should be so far behind the requirements of the 
times and the promise of its preface. 


A Rudimentary Treatise on Clocks and Watches and Bells. 
By Sir Epsunp Beckett, Bart., LL.D., Q.C., 
F.R.A.S., &e Seventh Edition, revised and enlarged. 
London : Crosby Lockwood and Co., 1883 

This was one of the first of the rudimentary 
treatises undertaken by the late Mr. Weale, and the 
fact that it has run through six editions, and that 
a seventh is now issued, is evidence of the apprecia- 
tion of the public, or at least of that portion of 
them that take an interest in clocks, watches, and 
bells. As regards clocks the work teaches the 
principles of horology, and so much practical know- 
ledge as may be useful both to clockmakers and to 
amateurs. That part which deals with watch- 
making, an art which depends greatly on handi- 
craft skill, is confined to a consideration of prin- 
ciples only, while the chapter on bells is stated to 
be the only English treatise on their proper con- 
struction, shape, composition, and the best modes of 
hanging. 

The work commences with an account of the 
various measures of time, explaining the difference 
between the sidereal and the solar day, the equation 
of time, andthe like. Then, after a brief historical 
portion, the next hundred pages are devoted to 
pendulums and escapements, after which there 
follow chapters on the going and the strking parts 
of clocks. Church and turret clocks receive a great 
deal of attention, and are evidently a favourite 
subject with the author, who tells at considerable 
length the history of the Westminster clock, and of 
the disputes that were waged about it from 1844 
to 1860. 

Under the heading of watches and chronometers 
all the chief compensating balances and the various 
escapements are described, and then the author 
hurries onto the subject of bells,in which he hashad 
a great experience, having designed, in addition to 
the Westminster peal, many others for different 
parts of the country. 

It is needless to add anything in way of com- 
mendation of this work, which has long ranked as | 
a standard authority. The genuine enthusiasm of | 
the author for his subject, and his immense store 
of information, are to be discerned on every page, 
and render the book interesting reading even to 
those who have hitherto paid little regard to the 
exact measurement of time. 








THE BRUSH INCANDESCENCE 
APPARATUS. 
(Concluded from page 483). 

THE most important requisite in incandescence 
lighting is a good lamp, and at the same time it is 
the most difficult to attain. This is evidenced by 
the fact, that while there are numerous reliable 
generators in the market, yet only one lamp (the 
Swan) has come into extensive use in this country. 
Even the Edison lamp, with all its good qualities, 
and the lavish expenditure that accompanied its 
introduction, has made but little progress here. 
A report issued by the French company, dated 
March, 1883, gives a list of all the installations of 
the English company, and the total number of 
lamps does not amount to 9000, a surprisingly small 
record. Hence one of the points claiming the 
attention of the Brush Company was the reorgani- 
sation of the lamp works, and the elaboration of a 
system that would produce lamps of regular and 
uniform quality, of great endurance, and endued 
with a capacity for sustaining a high degree of 
incandescence. Abandoning the bass-broom fibre, 
advocated by Mr. Lane-Fox, they adopted pre- 
pared cotton thread as the material of their fila- 
ments, following in other respects the general 





--36,000=40 nominal horse-power=160 JI.H.P.” 
It would not be difficult to find a dozen glaring 


errors of the kind, but we must push on to the last | 
portion of the book, of which we are pleased to be 
able to speak better. 





lines of Mr. Fox’s patent. But it is well known 
that the efficiency of an incandescence lamp depends 
far less upon the patent under which it is made, 


: |than the skill and care expended upon its manu- 
It is composed partly of | facture, and the perfection with which the air and ' 


occluded gases are removed from the globe and 
conductors. The general features of the Lane- 
Fox process of making incandescence lamps as 
now carried out is well understood and needs 
only brief mention. Cotton thread is wound 
upon a block of carbon of pear-shaped section, and 
after being packed with powdered graphite in a 
crucible is exposed to a red heat for a considerable 
time. After it has become cool the thread is broken 
into lengths at the point where it was bent over 
the sharp edge of the block, and each piece, after it 
has been cut to the desired dimensions, serves as 
the filament of alamp. It is necessary first, how- 
ever, to reject all those whose resistance exceeds 
certain limits of divergence from a given standard, 
and this is determined by sending a current through 
each while in circuit with a galvanometer. The 
mounting of the filaments upon the platinum con- 
ducting wires and the whole of the preparatory 
work is done by girls, and it is only in the sealing, 
exhausting, and flashing processes that men are 
employed. The adjustment of the lamps to a 
standard resistance, so that all may give the same 
light under similar conditions, is done at two opera- 
ticns, the first bringing them nearly to the required 
point, and the second making the final reduction. 
Each filament is placed in a bottle through which a 
stream of Lydro-carbon gas is passing and is con- 
nected to two leads maintained at a constant 
potential, while momentary currents are sent 
through it by means of a key, flashing it into in- 
candescence and depositing the carbon of the gas 
upon it, particularly in the thinner parts which 
attain the highest temperature. When the resist- 
lance is brought nearly to the desired point the 
| filament is mounted in its globe, the conductors 
| sealed into their places, and then the same process 
of adjustment is repeated with a more delicate 
measuring apparatus until the exact required re- 
sistance is attained. 

The exhaustion is effected by the Lane-Fox air 
pump, which is very simple and gives a high 
vacuum, but at the same time entails a good deal of 
manual labour, as the mercurial reservoir has to be 
raised shoulder-high at each stroke, and the escape 
valve opened and closed by hand. Afterthe vacuum 
has been formed a current is sent through the lamp 
to drive out the occluded gases, and the pumping is 
renewed from time to time over a considerable 
period, until it is seen that there is no discharge 
whatever. The lamp is then sealed up at the 
exhaustion tube and is complete. It remains, how- 
ever, to provide terminals for the conducting wires, 
and for this purpose a metal ferrule, stopped at its 
lower end by a wocden plug, is slipped over the 
neck of the globe and secured by plaster-of-paris. 
The endsof the conducting wires are brought through 
holes in the plug, and twisted under cheese-headed 
screws, which thus are made to form contact-pieces 
to which the positive and negative leads must be 
connected. 

As in the Swan and Edison systems, so in the 
Brush system, the act of fixing the lamp in its 
holder or socket makes all the necessary electrical 
connexions. The socket is convolvulus shaped, and 
is designed to fit the screw of an ordinary gas 
bracket at its lower end, while at its upper end 
(Fig. 1) its points or petals exert an elastic pressure 
upon the globe that prevents any vibration. The 
two leading wires are led up the centre of the 
holder and are secured to two segmental curved 
springs fixed to a non-conducting plug in the body 
of the socket. When the lamp is dropped into 
position and rotated to lock the bayonet joint 
(Fig. 1), the heads of its two terminal screws slide 
over the above-mentioned curved springs, forcing 
them down towards the plug, to which they are 
attached at one end, and making a good contact, 
which is rubbed clean every time the lamp is re- 
moved or inserted. Figs. 2, 3, and 4 show the 
same socket constructed in a more substantial 
manner for attachment to a wall or a piece of furni- 
|ture. In Fig. 3 the lamp is replaced by a plug pro- 
| vided with flexible wires for connexion to a portable 
bracket or motor, and fitted withterminals similar to 
those upon a lamp neck. Fig. 5illustrates Grindle’s 
patent socket, which has been used by some of the 
| Brush subsidiary companies. This has no bayonet 
| joint, but is provided with a set screw to fix the 
| lamp, while the contact springs are set in a vertical 
| plane instead of a horizontal one, the terminals of 
|the lamp being correspondingly modified in ac- 
cordance. By rotating the lamp 90 deg. the elec- 
| trical connexions are broken. 

In Fig. 6 there is shown a Brush incandescence 
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THE BRUSH SYSTEM OF INCANDESCENCE 


lamp mounted in an opal shade, and provided 
with a key by which it can be turned com- 
pletely in and out, or have its intensity regu- 
lated from full incandescence to a feeble glow. 
The bulb above the shade contains a number 
of carbon discs, which, when the handle is full 
over in one direction, are tightly compressed, 
and at the same time short-circuited bya metallic 
bye-pass. As the handle is turned the metallic 
circuit is first broken, so that the lamp current 
has to flow through the discs, and the pressure 
on the discs is gradually relaxed so that they offer | 
a steadily increasing resistance to the current, and | 
thus diminish its intensity and that of the light. In | 
the final position the circuit is broken and the light 
extinguished. Fig. 7 shows a jointed bracket with 
the regulator or turn-down switch fixed below it. 

The question of safety fuses or safety switches, | 
which constitute an essential portion of every in- 
candescence installation, has been worked out by | 
the Brush Company in an exceedingly neat form. 
Fig. 8 shows a fuse box, containing six fuses, 
and suitable for the control of several circuits pro- 
ceeding to the various rooms of a house or building. 
Each consists of a loop of fusible wire stretched 
round a block of vulcanised fibre, and held between 
a fixed and a spring stop. Should the fuse be 
destroyed it is the work of a moment to remove it 
by the handle at the top, and replace it by another, 
the elasticity of the bow spring sufficing to maintain 
the connexions without th. aid of screws. Fig. 9 | 
shows a larger fuse box intended to be inserted at 
the connexion of a main with a system of sub- 
mains. 

Under no circumstances is more skill and care 





required in the design of an incandescence installa- 
tion than when it is to be erected ina theatre. The 
lamps in each part of the house have to be under 
perfect and prompt control, while the sudden 


| variation or extinction of one set must have no 
| effect upon the brilliancy of the remainder. 


At 
the Savoy this result is attained by the use of 


| independent machines for each department of the 


lighting, and the insertion and withdrawal of re- 
sistances to and from the field magnet circuits of 
each. But such an arrangement is not always con- 
venient, and it will often be more advantageous to 
feed all the circuits from one generator. It is 
evident that a regulator such as we described in our 
article of last week on this subject, would not be 
sufficiently rapid in its action to prevent fluctua- 
tions when 30 or 50 per cent. of the lamps were 
turned down at once, and that therefore the regu- 
lation of the generator must be effected by the 
same act as the adjustment of any particular cir- 
cuit. To effect this result the Brush Company has 
devised a keyboard, Figs. 10 and 11, containing as 
many switches as there are circuits to be controlled, 
each switch operating upon two sets of resistances, 
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one in the circuit to which it corresponds, and 
one in the field magnet circuit of the generator. 
Thus in the same proportion as the flow of cur- 
rent along any one circuit is checked, in the same 
proportion is the generation of current checked 
by the diminution of the intensity of the magnetic 
field. Referring to the illustrations, Fig. 10 is a 
diagrammatic view of the installation, and Fig. 11 
a view of the keyboard. There are four lamp 
circuits, named respectively “floats,” ‘‘ battens,” 
“balcony,” and ‘‘tixed,” the latter being in the 
passages, dressing-rooms, refreshment-rooms, 
«c., and requiring no variation. Onelead from 
the dynamo is connected directly to all the cir- 
cuits, while the other is joined to a copper strip 
on the underside of the key-board. Pivotted to 
this strip are three levers, the two arms of each 
of which have no electrical connexion with each 
other, and through the long arms the current 
passes to the three variable lamp circuits, either 
directly or through one or both of the resistances, 
indicated by twirls and also shown in section to the 
right of Fig. 11, according to the positions of the 
levers. The field magnet circuit of the generator 
is shown by dotted lines ; it it led to a binding post 
at the left side of the key-board, thence by a copper 
strip to the first set of resistances, and along the 
short arm of a lever and a fixed copper strip to 
the next set of resistances, and so on, back to the 
generator. Thus it will be seen that if the left- 
hand switch, for instance, were moved to its 
extreme position, two sets of resistances would be 
inserted in the ‘‘ float circuit,” and three in the 
magnet circuit, and if these were properly propor- 
tioned no effect should be produced upon the 
luminious intensity of the lamps in any of the re- 
maining circuits. 

The commercial measurement of a supply of 
electricity appears to be a problem that is not easy 
of satisfactory solution, and although many inventors 
have worked at it, nothing has yet been produced 
that promises to approach the simplicity and 
accuracy of the gas meter. The Brush Company, 
in its search after a measuring apparatus, appears 
to have thought it preferable to produce a meter 
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that might be relied upon to do its work fairly well, 
if it received a reasonable amount of attention, 
than one which, while theoretically self-acting, 
could not command the confidence of the public. 
Therefore, discarding the use of electric motors, 
which have figured so often in previous meters, they 


have boldly adopted clockwork as the going power 


by which the record is effected. We fear it would 
be trusting too much to the honesty of the public 
to place the control of the clocks in their hands, 
but a monthly visit from an inspector would not 
be any great nuisance in a house, the more so as, 
unlike a gas meter, the instrument could be placed 


in the hall, and so fulfil a useful purpose in show- | 


ing the time. The clockwork drives a number 


of counter dials (Fig. 12) by means of a lever and | 


a silent ratchet feed, the amount of feed at each 








stroke being regulated by the position of a core, 
which is drawn into a solenoid to a depth propor- 
tional to the intensity of the current flowing round 
it. Hence, when many lamps are at work the rota- 
tion of the dials will be rapid, and when they are all 
extinguished it will cease. At the same time a 
pencil connected to the solenoid core may be made 
to produce a graphic record upon a moving paper 
and thus to check the reading of the dials. This 
instrument is, of course, merely an amperemeter 
and not an energy meter, but the regulations of the 
Board. of Trade, as regards variation of electro- 
motive force, are so strict that the measurement of 
the current will probably suffice for all practical 
purposes. 

Thus, as we have seen, the Brush Company has 
furnished itself with a remodelled dynamo, an auto- 








matic regulator, an improved lamp, a meter and all 
the necessary fittings, and is now prepared to seek 
from the public the same share of custom for its 
incandescence apparatus as it has hitherto gained 
for its system of arc lighting. 








SHARPENING FILES. 

WE have from time to time referred to the valuable 
applications that have been found for the ingenious 
method devised by Mr. B. D. Tilghman, for cutting 
surfaces by means of particles of sand in rapid move- 
ment. For many years past the sand blast has been 
employed on a large scale, not only for depolishing 
glass, but for engraving it, the most elaborate patterns 
being produced by this method, at only a fractional 
part of the cost and the time, required for hand 
engraving. 

We annex an illustration of a more recent applica- 
tion of this process, which has been introduced with 
great success by theJTilghman Sand Blast Company, 
of Sheffield. It is for sharpening files that have pre- 
viously been cut by hand, and the operation, which is 
very quickly effected at only a small percentage of the 
cost of the files, produces a sharper edge on the teeth 
than can be obtained by any other process. The 
apparatus employed is of a very simple character, and 
its object is to produce a thin flat blast, to which the 
file is exposed in the direction of its length. Figs. 1, 2, 
3, and 4 are different views of the nozzle through which 
the sand is projected. It consists of a gun-metal casting 
a terminating on the right-hand side with a screwed 
branch for attachment to a steam supply [pipe ; this 
branch communicates with an enlarged steam chamber. 
To the face of the chamber is bolted a second gun- 
metal casting }, through which are bored a series of 
holes, ¢ c, about one quarter of an inch apart, and 
sixteen hundredths of an inch in diameter for about 
one-sixth of an inch, after which they are enlarged 
conically until their edges touch at the back of the 
casting against the steam chamber with which they 
are in free communication. The axis of these holes 
corresponds with the vertical axis of the steam pipe y. 
In front of the holes is placed a cast-iron mouth- 
piece, made in halves, about 2} in. long and ;*; in. 
wide; its position when fixed is such that its 
horizontal axis coincides with that of the row of 
holes; it is held in place by a strap i and a 
screw, as shown in Figs. 1 and 2. As will be 
seen from Fig. 1, in the lower part of 4, a cylindrical 
chamber is formed, and an opening e makes a com- 
munication between this chamber and the cast-iron 
nozzle, g. Connected with the chamber r is a pipe p 
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descending into the vessel containing the supply of 
sand mixed with water; Fig. 4 shows the manner in 
which the pipe p terminates in the chamber v. 
This pipe p descends to the lower part of the sand-box, 
which consists of a vessel formed like an inverted cone. 
The sand employed is sifted until it is about as fine as 
flour emery; if finer its operation is slower, and if 
coarser it does not produce good work. The sand is 
mixed with water, in the box, and the form of the 
receiver insures that the suction pipe p shall always 
draw from a mixture of suitable consistency. Above 
the receiver is a chamber, with an opening in its front 
face, and an inclined bottom; the nozzle is directed 
against the opening so that the discharge of sand 
induced by the steam flowing through the row of holes 
c may enter the chamber, and run down the inclined 
bottom, back into the receiver, in the upper part of 
which a sieve is placed to catch any impurities that 
may fall into it. The mixture of sand and water is 
most useful when it has a specific gravity of 1.42. 
The file is presented to the nozzle in such a way that 
the sand blast is discharged against it at a sharp angle, 
across the teeth, and in the direction of its length ; 
two such nozzles may be employed, one above and the 
other below, to finish both sides at one operation. 
Attached to the nozzle is a light gun-metal bar, which 
is in such a position that it presses against the side of 
the file to be sharpened. At first this bar passes freely 
over the surface of the file, but as soon as the teeth 
have been sufficiently sharpened by the blast, the bar 
begins to bite on the file. Ihe whole process of finish- 
ing is a very rapid one. 

Fig. 6 shows a modified form of nozzle to the one 
just described. In this the axis of the steam jet a, 
and the nozzle 6 coincide, and the sand is fed through 
the pipe c. Fig. 5 illustrates an ingenious arrange- 
ment for grinding the surfaces of small articles by 
means of the sand blast. It consists of an inside cham- 
ber a with holes at the top, and an outer chamber c 
forming a sand receiver at the bottom ; at the top is the 
outlet d for the compressed air employed to escape. 
The articles to be treated are placed in the cylinder a 
and a blast of air is admitted through the central pipe 
b carrying sand at a high velocity through the cylinder 
« driving it out through the holes at the top, and 
grinding the surfaces of the objects exposed in its 
course. After escaping, the sand falls back into the 
receiver, and the air escapes through the pipe d. 








ELECTRIC LIGHTING NOTES. 

Tue s,s, Adelaide, now being finished at Messrs. D. 
and W. Henderson and Co.’s yard, Partick, near Glas- 
gow, isto be lighted throughout with the incandescence 
system. The work has been entrusted to the Edison 
Electric Light Company. 


The price charged in Oregon and other parts of the 
States by the Brush Company for the use of their 
lights is 5 dols. per week each, if burned all night, 
and 3.50 dols. if used up to 10 o’clock only on six 
nights a week. This latter is about 8/. per annum 
more than the charge usually made in London. 

When an incandescence lamp filament begins to 
give way by dissipation of the carbon through excess of 
heating at a thin place, the carbon vapour condenses 
on the cold glass of the bulb in a black cloud. When, 
moreover, the copper electrode of an Edison lamp gives 
way in a similar manner, the metallic copper is 
similarly deposited on the glass in a film which 
resembles a gold film in colour in transmitted light. 
Dr. J. Fleming has however remarked that there is 
always a linear space parallel to the plane of the fila- 
ment on the inside of the bulb bare of the copper 
deposi., and he accounts for it by supposing that the 
copper particles are thrown off in straight lines, the 
filament sheltering the space from their impact. 

At a meeting of the Electric Lighting Committee of 
the Corporation of Leeds, held on Tuesday last, three 
amendments were issued upon the scheme to which 
we called attention last week, for the electric lighting 
of some of the municipal buildings. In the first place 
the clause limiting the competitors to the use of the 
Crompton-Biirgin dynamo was rescinded, and each 
applicant is free to tender any form of generator that 
he may consider best adapted for use with his system 
of lighting. Second, the Committee undertake to pre- 
pare the necessary channels and receptacles in the 
walls for the reception of the wires, and to make the 
surface good again. And, thirdly, the incandescence 
lighting is to be by ‘‘Swan or other approved lamps 
of not less than 20 candle-power.” 


The Brush Company of the United States appears 
to be growing tired of the persistent infringements of 
their patents, and have given notice that they are 
pressing for a decision of the suits now pending in 
New York City, and that if they are given in their 
favour they will take immediate action against the 
users of the apparatus which is complained of, as well 
as against the makers. The great patience hitherto 





displayed by the patentees of electric light apparatus 
under the continued appropriation by others of what 
is presumably valuable property, has given rise to a 
belief in this country that their virtue is generally the 
result of necessity, and that their specitications would 
not bear the investigation of a court of law. Un- 
fortunately, the results of a trial in the United States 
would not form a reliable basis from which to deter- 
mine the value of an English patent, owing to the 
difference of practice in the two countries. 


The experiments made recently in lighting the ball- 
room at Buckingham Palace with incandescence 
lamps have proved so successful that after a tinal trial 
on Saturday, which was carried out before the Prince 
of Wales and the high officers of State, it was decided 
to adopt it for the whole of the present season. The 
first State Ball was held on Tuesday evening last, on 
which occasion the ball-room, 170 ft. long by 73 ft. 
wide, wis illuminated by 700 Swan lamps, of which 
about 250 were arranged within the crystal sun-lights 
of the roof, 150 were spaced upon the cornices, 
and the remainder were distributed among sixteen 
candelabra around the room, in groups varying from 
fifteen to twenty lamps each. The lamps were 
arranged on three independent circuits, and the current 
was supplied from three shunt wound Siemens gene- 
rators, the power being furnished by three portable 
engines, two of which were supplied by Messrs. Davey, 
Paxman, and Co., of Colchester, and the other by 
Messrs. John Fowler and Co., of Leeds. The whole 
of the work has been carried out by the officials of the 
Royal Household, with the assistance of Mr. W. H. 
Massey, of Twyford. 


We understand that Major Marindin, the officer 
appointed by the Board of Trade, has made his report 
on the enquiry held at the Westminster Sessions House 
on the 10th instant, and that as regards the St. Giles 
district a provisional order has been granted to the 
Pilsen-Joel and General Electric Light Company, 
Limited, by arrangement with the local authorities. 
The area to be lighted by the Pilsen-Joel Company 
will be the south side of New Oxford-street and High 
Holborn from the centre line thereof, extending from 
Tottenham Court-road to Little Queen-street and the 
houses, premises, and buildings abutting thereon, and 
an area bounded on the north by the centre line of 
High Holborn from Little Queen-street to the boundary 
of the parish of St. Giles-in-the-Fields, on the east by 
the said parish boundary line, and on the south by 
the houses on the north side of Lincoln’s-Inn-Fields 
and the houses on the south side of Twyford’s-build- 
ings, and on the west by the houses on the west side 
of Little Queen-street. The Pilsen-Joel Company 
have already established a lighting station in that 
area, and have been for some time past successfully 
lighting large business establishments from that 
station. 

The electric light towers in Union and Madison 
squares, New York, are 250 ft. high, 3 ft. in diameter 
at the base, and Sin. in diameter at the top. They 
are constructed in tubular sections of steel plate, each 
50in. long, rivetted end to end. About 100ft. of the 
top is first completed, and is then placed in a perpen- 
dicular position, and raised to a sufficient height to 
admit of a section being placed underneath, when the 
two are rivetted together, and the tower raised another 
stage to receive the next section. The mast is pre- 
vented from swaying by six wrought-iron guys and is 
embedded ina strong foundation 20 ft. in diameter 
and 12 ft. indepth, resting upon a cast-iron baseplate. 
The lamps are suspended near the top from a movable 
frame, and under a copper reflector, which serves as a 
protection to them, Underneath the reflector is the 
device for raising or lowering the carriage to which 
the lamps are attached, It traverses two iron guides 
on either side of the mast, and these are also con- 
structed to form ladders by which the lamps may be 
reached in case of the disarrangement of the appa- 
ratus. <A short distance above the ground is a balcony 
in which the operator stands in trimming the lamps. 
The use of these towers appears to be rapidly extend- 
ing in America. 

LAUNCHES AND TRIAL TRIPS. 

On Friday, the 4th inst., there was launched from the 
Kinghorn shipbuilding yard a screw steamer, named the 
3urmah, measuring 220 ft. by 30 ft., by 19 ft. Gin. Built 
to the order of Messrs. William Howard, Smith, and 
Sons, Melbourne, she is intended for the Australian 
coasting trade. Her engines, of 1100 horse-power indi- 
cated, have cylinders of 31 in. and 63 in. respectively, 
with stroke of 3 ft. 6 in., and her boilers are to work up 
to a pressure of 100 Ib. per square inch. 





The Toward, a screw steamer of about 950 tons gross, 
and classed 100 A 1 at Lloyd’s, was launched from 
Messrs. Dobie and Co,’s shipbuilding yard at Govan on 
Saturday, the 5th inst. Built to the order of the Clyde 
Shipbuilding Company, of Glasgow, for their coastmg 
trade, the Toward is being supplied with her engines and 
other machinery by Messrs. Lees, Anderson, and Co., 


Glasgow. 





On Saturday, May 5th, the Campbeltown Shipbuilding 
Company, launched the Gympie, a handsomely modelled 
steamer, measuring 120 ft. by 22 ft. by 8 ft., and 15 ft, 
to the awning deck, built to the order of Messrs. M‘II- 
wraith, M‘EKachran, and Co., London, for the Queensland 
Steam Shipping Company. She is being engined by 
Messrs. Dunsmuir and Jackson, Govan Engine Works, 
Glasgow, and is the third steamer built at Campbeltown 
to the order of the same firm for Queensland. 


On Monday, the 7th ult., a screw steam trawler, 
named the Rosebery, was launched by Messrs. Hawthorns 
and Co., Leith, for the General Steam Fishing Company, 
of Edinburgh. Measuring 90 ft. by 18 ft. by 94 ft., the 
Rosebery is being fitted by her builders with engines of 
32 horse-power. 

On the same day another steam trawler, named the 
Dewdrop, measuring 76 ft. by 184 ft. by 84 ft., was 
launched from the building yard of Mr. William Jarvis, 
at Anstruther, fora St. Andrews Company. = ‘The order 
for the engines, of 20 horse-power nominal, was placed 
with Mr. William Robertson, London, 

Messrs. Napier, Shanks, and Bell, Yoker, near Glas- 
gow, on the 8th May, launched H.M. pilot-brig Sarsuti, 
constructed to the order of the Secretary of State for 
India, under supervision of the Admiralty. She measures 
131 ft. by 26 ft., and her estimated gross tonnage is about 
375 tons. Being designed for pilot service at Calcutta, 
the Sarsuti has a hull which is more than usually strong. 


On the same day Messrs. Alexander Stephen and Sons, 
Linthouse, Govan, launched the Cymro, an iron screw 
steamer of about 2400 tons, built to the order of Messrs. 
Tellefsen, Wills, and Co., of Cardiff, for the Indian trade. 
Ciassed 100 A lat Lloyd’s, and fitted by her builders 
(mostly while on the stocks) with engines having cylinders 
of 35in. and 65 in. in diameter, and 42 in. stroke, and 
with boilers working up to a pressure of 801b., the Cymro 
has since had her official trial trip on the measured mile, 
when she attained a speed of 114 knots as the mean of 
three runs, which gave great satisfaction to the owners, 


On Tuesday, the 8th ult., there was launched from the 
Abercorn Shipbuilding Yard, Paisley, an iron screw 
steamer, named the St. Kilda, measuring 116 ft. by 18 ft. 
by 9ft. 4 in. She has been built to the order of Messrs. 
Muir and Houston, engineers, Glasgow, who are supply- 
ing her with a pair of powerful engines, 


Onthe same day Messrs. R. Steele and Co., Greenock, 
launched the Cremona, a screw steamer of 1211 tons 
register, and measuring 248 ft. by 33 ft. by 17 ft. The 
builders are fitting her with engines of 250 horse-power. 
She has been built to the order of Messrs. James Currie 
and Co., Leith, for the Hamburg and Leith trade. 


Messrs. Birrell, Stenhouse, and Co., Dumbarton, on 
Tuesday, the 8th ult., :aunched a handsome iron barque 
of 1050 tons net register, built for Glasgow owners under 
special survey to Lloyd’s highest class. 


The official trial trip of the new steamer Auckland, 
built by Messrs. Pearce Brothers, Dundee, took place on 
the 16th ultimo, when the result attained—an average 
of 11 knots per hour—was highly satisfactory to Messrs. 
Hannay, Boyd, and Co., of Newcastle-on-Tyne, by whom 
she is to be aga 0 in the Baltic, Mediterranean, and 
general trades. Built to the highest class at Lloyd's, 
she has a continuous double bottom for water ballast, 
measures 215 ft. by 31 ft. 6 in. by 14 ft. 6 in. to top floors, 
and is fitted with engines ef 100 horse-power nominal. 

The new South African liner, Tartar, built for the 
Union Steamship Company, of Southampton, by Messrs. 
Aitken and Mansel, Glasgow, and engined by Messrs. J. 
and J. Thomson, Glasgow, ran the measured mile on the 
16th ult., when an average speed of 14.3 knots, with sixty- 
three revolutions per minute, was realised. This vessel 
measures 392 ft. by 47 ft. by 334 ft., and has a gross 
tonnage of 4359 tons, being the largest vessel in the 
Union Company’s extensive fleet. 


Messrs. Russell and Co., on the 18th May, launched 
from their Greenock shipyard an iron sailing barque of 
1100 tons register, and measuring 210 ft. by 35 ft. by 31 ft. 
She was built to the order of Messrs. Hattield, Cameron, 
and Co., Glasgow, and was named the Mobile Bay. 


On the following day Messrs. D. J. Dunlop and Co., 
Port-Glasgow, launched a steel twin-screw steamer of 
300 tons, measuring 175 ft. by 26 ft. by 8ft. lin. Named 
King Masaba, and owned by the National African Com- 
pany (Limited), of London, she is intended for special 
light-draught service on the west coast of Afriea. The 
builders are supplying the engines. 


A new “Castle” liner, for the Cape passenger and 
mail service, built by Messrs. John Elder and Co., and 
named the Norham Castle, had her official trial trip on 
the Clyde on the 22nd of May. Her first full-speed trial 
was done at the rate of 14.4 knots per hour, and the second 
at the rate of 14.634 knots, both of which were deemed 
highly satisfactory. Her engines indicated 4085 horse- 
power, with a mean speed of 68.7 revolutions per minute. 
Lhe Norham Castle measures 380 ft. by 48 ft. by 33 ft., 
and her gross tonnage is 4300 tons, 


On Thursday (24th inst.) Messra. Raylton Dixon and 
Co. launched from the Cleveland Dockyard, Middles- 
brough, a handsome iron screw steamer named Macassar, 
the first of two vessels they are building for the Insulinde 
Steamship Company, of Amsterdam, for trade between 
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Amsterdam and Java. Her dimensions are: 311 ft. 
length over all, 39 ft. beam, 25 ft. 9 in. of hold, and she 
will carry about 3000 tons dead weight. She is built on 
three-deck rule, and is fitted in every respect similarly to 
the five other vessels which Messrs. Dixon have built for 
the same trade. She will be provided with engines of 
200 horse-power by Messrs. R, and W. Hawthorn, of New- 
castle. 


On Thursday, the 24th ult., Messrs. J. L. Thompson 
and Sons launched from their yard at North Sands, 


Sunderland, an iron screw steamer named the Blue | 


Jacket, built to the order of Messrs. Hallet Brothers and 
Co., Cardiff. Sheis designed to carry about 3100 tons 
burden ona light draught, and is intended for general trade. 


On Saturday, the 26th of May, the Cuhona, a fine 
steam and sailing yacht, owned by Sir Andrew Barclay 
Walker, of Liverpool, was taken on her trial trip to 
Withernsea, where she attained a mean speed of 11 knots, 
the average of four runs on the measured mile, the 
engines indicating 450 indicated horse-power. The di- 
mensions are as follows, viz.: Length, p.p., 157 ft., 


breadth 26 ft. 2in., depth 16 ft. 6in., tonnage (yacht | 


measurement) 466. This fine craft was built and engined 
by Earle’s Shipbuilding and Engineering Company, 
Limited, Hull, from the designs and under the superin- 
tendence of St. Clare Byrne, M.I.N.A., Liverpool. The 
cabins and state-rooms are fitted up most superbly with 
carved oak and various other woods to the designs of 
Messrs. Ernest George and Peto, arehitects, London, and 
very elaborately decorated. The vessel is lighted through- 
out by means of Crompton’s incandescent electric lamps. 





On the 28th inst. a new screw patent hopper dredger of 
600 tons, built and engined by Messrs. W. Simons and 
Co., was launched complete from their works at Renfrew. 
It is named Hals, and is intended for Denmark. It 
will steam eight miles an hour, and is fitted with com- 
pound engines of 250 horse-power and steam appliances 
for dredging, depositing, and manceuvring. 


BOILER EXPLOSIONS. 
To tHe Epitor or ENGINEERING. 

Sir,— In your journal of February 16th last is an 
article on Boiler Explosions, in the course of which you 
notice a boiler which exploded at Scout Barn Farm, 
and many of your readers must have smiled at Farmer 
Whittaker’s description of the manner in which the 
boiler was handled. But what would they say to the 
following? In 1849 I saw a boiler at work which had 
worked for some years (a wagon boiler) which had no 
gauge glass, gauge cocks, feed pump or hand pump. 
Every Saturday night the steam was blown off, safety 
valve taken out, a bamboo spout led from a watercourse 
to the safety valve, and the boiler filled nearly full. The 
following Saturday the water being found very low, 
the same operation was repeated. It is true the top of 
boiler was some 12 ft. below the bottom of vacuum pan, 
the condensed water from which ran into the boiler. I 
may state the steam was only used for the vacuum pan, 
the pumps being driven by water-wheel. 

In 1850 or 1851 the first boiler explosion occurred some 
25 miles east of the above boiler, when the Nederlands 
Government (generally siow coaches) immediately passed 
a law regulating steam boilers; since which I have only 
heard of one explosion on this island. 

Yours truly, 


Java, April 4, 1883. ASSAP. 


BATES’S HYDROMETER. 
To tHe Epriror or ENGINEERING. 

Str,—Having for many years been a maker of Bates’s 
hydrometer (or Bates’s saccharometer, as it is nowgenerally 
called), for the use of the Inland Revenue, brewers, and 
others, I was of course interested in reading the article 
on it, which appeared in your valuable paper of May 11. 
An error occurs there about the adjustment; the standard 
temperature to which it is adjusted, and at which specific 
gravities are usually referred, is 60 deg., not 62 deg., as 
mentioned. The 970 poise is very rarely used in con- 
junction with the instrument for weighing spirits, as the 
specific gravity 970 shbws a spirit equal to 55 under proof 
by Sikes’s hydrometer (the instrument used by the Excise 
and Customs for determining the strength of spirits). The 
970 poise is principally used by the Inland Revenue for de- 
termining thespecific gravity of distillers’ fermented worts, 
&c. The writer of the article submits that the makers 
should work to some well-defined pattern, and that the in- 
struments should be tested in a standard solution, as there 
is a difficulty in getting exact adjustments, and no reliance 
can be placed on them without, and puts the query, 
‘Are they ever tested?” I can answer, as far as my 
own instruments are concerned, ‘‘ Yes, always.” I have 
made a considerable number of Bates’s saccharometers 
for the Inland Revenue, brewers, distillers, &c, and 
each instrument, with its different poises, the 970, 1000, 
1030, 1060, 1090, and also a heavier poise now used, 
1120, is adjusted in standard solutions, and the solutions 
checked by the specific gravity bottle and balance, thus 
insuring perfect accuracy. 

I am, Sir, yours respectfully, 
JosEPH Lona. 
20, Little Tower-street, London, E.C., 
May 26, 1883. 


HOT BLAST STOVES. 
To THE Eprror oF ENGINEERING. 

Srr,—In your issue of May 25, Mr. E. A. Cowper com- 
ments on my summing up of the money vaiue of the ad- 
vantages attained by the use of air highly heated in the 
brick stoves, as detailed in my paper read at the last meet- 
ing of the Iron and Steel Institute. 
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Syehing of the advantages named, he says, “I (no 
doubt accidentally) left out other most important ones.” 
And adds the “profit on (458—400) tons=58 tons per 
week at 4s. per ton=per annum 603/.” 

Asany profit made on pig iron is a constantly varying 
quantity, I purposely did not put this into figures, but, 
after the money summary, called attention to this by 
saying: ‘‘ There remains in addition, the saving of gas 

. .. and the profit, when such a desirable result is ac- 
complished, on the extra make.” It so happens that such 
a desirable result is scarcely accomplished at the present 
moment, so that we cannot add anything for that item. I 
am prepared to allow the saving of 144d. on 458 tons 
instead of 400 tons. 

Mr. Cowper also takes exception to the interest and de- 
preciation account, which latter, he says, ‘‘in the Cowper 
stoves is practically nil.” This certainly woukd be a most 
desirable result to arrive at with any mechanical ap- 
pliance. But unfortunately general experience takes an 
opposite view of the case. However, were I to take the 
arbitrator's usual judgment, and meet Mr. Cowper half 
way, adopting 10 per cent. interest and depreciation, 
instead of 15 per cent., that is, 5 per cent. interest, and 
5 per cent. depreciation, we have the account standing as 


follows: 
_ Per Year. 
Interest and depreciation on the pipe £ 


stoves at 15 per cent. ... ar oe 495 
Interest and depreciation on the Cowper 

stoves at 10 per cent. a sae 466 
Difference in favour'of the Cowper stoves 29 
Saving in coke, asin the Newport case, 

14 cwt. per ton=11}d. One-fourth 

better grade in quality=3d. per ton. 

Total saving 143d. per ton on 458 tons 

per week, say, 23,616 tons per year*... 1402 
Add eee eee eee eee 29 
Total saving per annum in favour of the 

brick stoves ‘ a 1431 


Yours truly, 
W. Hawpon. 
Middlesbrough, May 29, 1883. 


EDINBURGH WATER WORKS. 

AT the meeting, on the 22nd of May, of the Institution 
of Civil Engineers, Mr. Brunlees, President, in the chair, 
the first of the papers read was on ‘‘Tne Edinburgh 
Water Works,” by Mr. Alexander Leslie, M. Inst. C.E. 

The water-supply of Edinburgh was derived in almost 
equal portions from two main sources, the Pentland Hills 
and the Moorfoot Hills. In 1621 an Act was passed by 
the Scottish Parliament for the introduction of the first 
gravitation supply of water, previous to which time the 
inhabitants had to depend entirely upon wells. This 
supply was derived from Comiston Springs, about three 
miles from Edinburgh. It was introduced in 1681, and 
amounted to about 135,000 gallons per day. 

An additional supply was brought in nearly twenty 
years later. Again, a further supply was introduced from 
the east end of the Pentland Hills in 1761. After several 
reports from Mr. John Smeaton, Mr. Thomas Telford, 
and others, an Act was obtained for introducing the 
water of the Crawley Springs, the works for which were 
completed in 1822. By means of this a supply of above 
2,500,000 gallons per day throughout the year was ren- 
dered available, at a cost of 229,0007. This scheme in- 
cluded the cunstruction of the Glencorse reservoir, and 
the laying of a pipe 84 miles in length and 15 in. in dia- 
meter. Previous to the introduction of this water, the 
works were handed over by the town to a company, who 
administered the water affairs of the city until 1870. The 
next application to Parliament was in 1843, when the 
Bavelaw, Listonshields, and Black springs on the north 
side of the Pentlands were introduced. This work was 
completed in 1848, giving an additional supply of 
2,000,000 gallons per day at a cost of 100,000/. The Act 
also included the construction of the Threipmuir and 
Harlaw reservoirs for compensating the water of Leith 
and Bavelaw burn for the abstraction of the spring water. 
In 1847 an Act was obtained to construct Clubbie Dean, 
Torduff, Loganlea, and Bonally reservoirs, and also to 
intrease the capacity of Glencorse by raising it 4 ft. In 
1856 another Act was passed, authorising the introduction 
of the Colzium springs, and the construction of a com- 
pensation reservoir at Harperrig, on the water of Leith. 
A still further supply was obtained from the Crosswood 
springs, an Act for which was passed in 1863, and this 
included the construction of a compensation reservoir 
on the Crosswood burn. The water was introduced 
in 1868, and this was the last work carried out by the 
water company. The total available amount for the 
district of Edinburgh, Leith, and Portobello, was about 
8,000,000 gallons per day, which, at that time, was 
equal to 34 gallons per head per day, for the then 
estimated population of 230,000. About 14 per cent. 
of this was used for manufacturing purposes, and the total 
cost of the works, up to that time, was about 500,000/. 

An Act of Parliament was passed in 1869, transfergn 
the water works from the company to a trust compose 
of representatives from Edinburgh, Leith, and Portobello. 
The trust came into power on Whit-Sunday of the follow- 
year. Their first proceedings consisted in an application 
to Parliament for power to introduce the water of St. 
Mary’s Loch, which Bill, after having passed the House 
of Commons, was ultimately rejected by the House of 
Lords. The opinion of the ratepayers was then taken as 
to the proper course to pursue by means of a pkebiscitum, 
and it was determined to apply to Parliament for power 
to introduce water from the Moorfoot district. Plans 


* Allowing for stoppages as before. 














were lodged for this Bill in the autumn of 1873, and Par- 
liamentary sanction was obtained for it in the following 
session. ‘The watershed of the Moorfoot district consists 
mainly of the Moorfoot Hills, forming a portion of the long 
band of Silurian uplands which stretch across Scotland, 
from St. Abbs Head to Portpatrick, and being a satis- 
factory gathering ground for obtaining water for domestic 
supply. This scheme consisted in the utilisation of a 
drainage area amounting to 14,500 acres, of which 6131 
acres were included in the portion of the watershed of 
the Gladhouse burn, above the site of the reservoir of 
that name, 1337 acres formed the drainage area of the 
Tweeddale burn ; these, together with Portmore Loch, 
with its drainage area of 610 acres, were the portions 
available for town supply. The scheme was laid out on 
the assumption that compensation should be provided in 
the proportion of one-third of the yield of the district 
Operated on, leaving two-thirds of the yield for town 
supply, and reservoirs had been provided with storage 
equal to six months of the annual yield. Gladhouse 
reservoir had a capacity of 1,700,000,000 gallons, with a 
surface area of 399 acres, and its greatest depth was 
68} ft. The crest of the waste weir was 150 ft. long, and 
the weir cost was 63,4001., or 231/. per 1,000,000 cubic feet 
of storage. Into this reservoir the flood waters of the 
Tweeddale burn were conducted by a segmental open 
aqueduct formed of concrete, which cost 12,0001. A 
reservoir was constructed on the site of Portmore Loch, 
by means of which its surface area was increased from 
82 to 106 acres, and an available depth of water of 10 ft. 
was obtained, at a cost of 12,500. The water from this 
reservoir was conveyed by a fire-clay pipe, 24 in. in 
diameter, to a measuring cistern below Gladhouse em- 
bankment, from which it, along with the water from 
Gladhouse reservoir, was led towards Edinburgh by a 
conduit, 4 ft. 6 in. by 3 ft., three miles in length, which 
discharged into a circular well 12 ft. in diameter and 
16 ft. deep. At this point pressure was put on to the 
main pipe which led to Edinburgh ; the pipe was partly 
24 in., and partly 22 in. in diameter, and was 84 miles 
long. Several important works, such as bridges and 
tunnels, occurred on the line of this track. There were 
also various branch pipes for the supply of the districts 
lying to the east of this, including Dalkeith, Mussel- 
burgh, Gilmerton, &c. The water was discharged into a 
large service reservoir, constructed at Alnwick Hill, 
within three miles of Edinburgh, at which place the puri- 
fication filters had also been erected. The service reser- 
voir had an area of five acres ; it was 900 ft. long, 240 ft. 
wide, and contained 20,000,000 gallons. There were 
four filter beds, fed by an arrangement of piping, which 
led away the water from a regulating tank constructed on 
the lower side of the main embankment of the service 
reservoir. These filter beds were each about 4 acre in 
extent, and were designed to pass 9,000,000 gallons of 
water a day, supposing three of them to be working, and 
the remaining one being cleaned. The water was drawn 
from these filters through fire-clay pipes varying from 
6 in. to 22 in. in diameter, and was admitted into a clear 
water reservoir through a regulating well, by means of 
which the rate of filtration could be increased or dimi- 
nished. There was alsoa pipe by which the water could 
be admitted direct from the service reservoir without 
filtration. The clear water reservoir had a capacity of 
4,500,000 gallons. It was 335 ft. in length, and 120 ft. 
wide. The outer walls were of ashlar masonry backed 
with rubble, and it was covered with brick arching carried 
by four rows of piers, each of which was 5 ft. by 24 ft. in 
area. These piers supported four rows of longitudinal 
arching 15 ft. span and 23 ft. wide, which were coped 
with springers of ashlar, from which rose the main arches 
forming the roof of the structure. The piers were founded 
upon ashlar blocks let into recesses in the concrete floor 
of the building. They were constructed of pressed com- 
position bricks set in Portland cement mortar. The 
longitudinal roof arches consisted of three rings of brick 
of 22 ft. span with a rise of 54 ft., having a radius of 
14 ft. Above the rvof arches wasa layer of Portland 
cement concrete 6 in. in thickness, and between the 
haunches of the arches drain tile pipes were laid to conve 
away the rain water. The top was levelled over wit 
earthwork and provided with ventilators, and was dressed 
off and laid out as a garden. From this clear water 
reservoir the water passed through a measuring tank, 
40 ft. by 22 ft. The pipe communicating between these 
two chambers was furnished with a swiftly-shutting 
sluice, by means of which the rate of discharge could be 
readily ascertained by observing the rate at which a float 
indicator descended. The cost of the service reservoir 
filters and clear water tank was 66,000/. To complete the 
scheme two compensation reservoirs were required ; one 
of them termed the Edgelaw reservoir was constructed on 
the Fullarton burn, to compensate for the abstraction of 
the Tweeddale burn and Portmore waters. This reservoir 
had a capacity of 275,000,000 gallons, a depth of 80 ft., 
and a surface area of 37 acres; its cost was 35,000/., being 
7951. per 1,000,000 cubic feet. The Rosebery reservoir 
was being constructed across the South Esk, about two 
miles below the site of the Gladhouse reservoir, and would 
have a surface area of about 524 acres, with a depth of 
75 ft. and a capacity of 381,250,000 gallons. It was esti- 
mated to cost 33,0007. 

The total cost of the water supply of Edinburgh, 
amounting to 16,000,000 gallons a day, was about 
1,000,0007. 


THE CONVERSAZIONE OF THE INSTITUTION OF CIVIL 
ENGINEERS.—On Wednesday evening last Mr. James 
Brunlees, the President of the Institution of Civil En- 
gineers, and Mrs. Brunlees, held a most successful con- 
versazione at the South Kensington Museum. The 
number of guests was about 2500, the various branches 
of science and literature being well represented. The 
arrangewents were as usual excellent. 
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COMPOUND ENGINES FOR STEAM LAUNCH. 
CONSTRUCTED BY MESSRS. COCHRAN AND CO., ENGINEERS, BIRKENHEAD. 
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WE illustrate on the present and opposite pages a 
pair of small compound screw engines and boiler con- 
structed by Messrs. Cochran and Co., of Birkenhead, | 
for Messrs. R. Mason and Co. Figs. 1 to 4 annexed 
show the general arrangement of the engines and 
boiler in the vessel, while Figs. 5 to 10 on the opposite 
page show the engines themselves to a larger scale. 

The engines have cylinders respectively 10 in. and 
17 in. in diameter, with 14in. stroke, neither of the cylin- 
ders being steam-jacketted. The intermediate receiver | 
is arranged between the two cylinders, and the valve | 
chests outside, as shown by Fig. 5, from which view it | 
will also be seen that the pistons are solid, and each 
fitted with three Ramsbottom rings. The cylinders 
are carried by two pairs of cast-iron standards of the 
form shown in Figs. 7 and 8, in which views, and 
Figs. 5 and 6, the form of the bedplate will be also 
seen. 

The surface condenser is arranged between the two | 
pairs of standards which support the cylinders, the | 
tubes, which are horizontal, running transversely. The | 
condenser tubes are 4 ft. 1} in. long by 1 in. in| 
diameter, and they expose 154 square feet of con- 
densing surface, 

The air and circulating pumps are made of brass | 
and are placed side by side; they are each 5} in. in 
diameter by 9in. stroke, and they are driven by an 
auxiliary engine with 7 in. cylinder and 9 in. stroke 
fixed to the port standard of the low-pressure cy- 
linder. The arrangement is clearly shown in Figs. 9 
and 10, from which it will be seen that the circulating 
and air pump rods are coupled to a crosshead, to the 
centre of which the piston rod of the steam cylinder of 
the auxiliary engine is attached. From the ends of 
this crosshead, connecting rods extend downwards to | 
cranks at the end of the auxiliary engine crankshaft, 
this shaft passing beneath the air and circulating 
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pumps. At one end this crankshaft carries a small 
flywheel as shown. The steam cylinder of the auxiliary 
engine is fitted witha partially rotating cylindrical 
slide valve of the Corliss pattern. The feed and bilge 
pumps are driven from acrankpin at the forward end 
of the main crankshaft, as shown in Fig. 6. 

As we have already said, Figs. 1 to 4 show the 
arrangement of the engines and boiler in the vessel 
with the various pipe connexions, which can be readily 
traced out. Steam is supplied by one of Messrs. 


Cochran and Co.’s well-known patent boilers, this 
boiler being 5ft. 3in. in diameter by 10 ft. 9 in. high, 
and containing eighty-six tubes 2}in. in diameter by 
The grate area is 12} square feet 
The 


3ft. 14in. long. 
and the working pressure $01). per square inch. 


boiler is fed either by the feed pump on the main 
engines, or by a donkey pump fixed to the starboard 


coal bunker, as shown in Fig. 2. The whole arrange- 
ment of engines and boiler is neat and compact. 


THE BARROW DEPOSITING DOCK. 

On pages 27, 30, 31, and 34 of our thirty-second 
volume we described and illustrated in detail the very 
fine depositing dock then being constructed at Barrow- 
in-Furness for the Furness Railway Company. Since 
that time the work has been completed, and is now in 
successful use. 

The dock consists of an upright side carrying the 
machinery, and having attached to it a series of 
parallel pontoons forming the bottom on which the 
vessel is lifted ; on the other side of the dock isan out- 
rigger which always floats, and the function of which is 
to insure stability during the operations of raising and 
lowering vessels. The dock is lowered as required, 
and a vessel brought over the pontoons, and properly 
secured; pumping is then proceeded with till the 
vessel is raised well above water as shown in the view 
on page 512. The pontoons of the deck are now 
entered between the piers of the fixed staging, so that 
the vessel is brought over the latter, water is then ad- 
mitted to the dock to lower it, and thus the vessel is 
quickly transferred from one to the other without any 
sliding or rolling motion. The reverse of this is done 
when a vessel is lifted off the staging into the water. 
The operation occupies only about twenty minutes, 
and the vessels can be left on the staging as long as 
may be desired. Our illustration shows the s.s. Pensher 
on the dock) and the s.s, Ardeer deposited on the 
staging. 

This dock is the third of its kind, constructed by its 
inventors, Messrs. Latimer Clark and John Standfield, 
of Westminster. The first was completed at Nicolaieff 
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in the Black Sea for the Russian Government, where 
it proved of great service during the Russo-Turkish 
War ; it was subsequently removed to the more im- 
portant arsenal of Sebastopol and considerably enlarged; 
it is now in constant use at that port. The second 
was shipped to Vladivostok, the chief Russian port in 
the Corea, where it is now being put together ; it has 
been provided with a complete repairing workshop to 
be carried on the outrigger. 

The dock has been in constant use during the short 
time since its completion, and it has been already de- 
cided to extend it so that it shall be able to dock and 
deposit vessels of 5000 tons weight. Contracts have 
also been entered into for the construction of further 
lengths of staging. 

The dock consists of two equal parts, each complete, 
and these are frequently used separately for docking 
and depositing vessels of 1500 tons dead weight ; the 
intended addition will be in the form of another inde- 

endent section suitable for vessels of 2000 tons. 

Vhen the three parts are connected together they will 
be able to lift vessels of 5000 tons as already stated. 
It is obvious that every additional length of staging 
gives the accommodation of another graving dock and 
at a trifling cost, as the staging is constructed of ordi- 
nary piles driven in parallel rows, which are capped 
by horizontal timbers. This is clearly seen in our per- 
spective view. By this arrangement one dock serves 
for a large number of vessels, and can thus be very 
economically and profitably worked. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 19th. 

THE iron trade throughout the States is in a 
fairly satisfactory condition, demand is moderate, 
prices are weak, buyers are apprehensive of lower 
quotations, and hence trade is of a retail character. 
The situation at Pittsburgh is unchanged. Neither 
manufacturers nor workmen are saying a word to in- 
dicate what is probable on June Ist. The workmen 
desire to have the old scale signed, and would then 
willingly submit to a suspension of work from two to 
three months, but the manufacturers desire to accom- 
plish two results at the same time, and are reducing 
wages, while at the same time reaping the advantages 
of a summer suspension. Prices of finished iron 
are 2.00 to 2.10 at Pittsburgh, 2.20 to 2.30 at 
Philadelphia, and for common 1.90 to 2.00 in the 
interior of the State. Nails are in active demand 
at 3 dols. to 3.25 dols. Buyers are anticipating require- 
ments from thirty to sixty days in consequence of the 
probable suspension. Several mills have suspended 
production, disemploying in all about 3000 men within 
two weeks. There is an over production, and a sus- 
pension is inevitable, either by organised effort or by 
individual action. All kinds of pig iron are extremely 
dull. Makers are endeavouring to push _ stocks 
on the market, and in many cases are selling at a 
sacrifice. Hence consumers are purchasing with un- 
usual caution and are buying mainly for immediate 
requirements. Forge iron for mill use has sold at 
furnace at 17 dols. to 17.50 dols. for a fair article. 
Standard brands are held at 18 dols. to 18.50 dols., 
though but little sells. Foundry irons sell from 19 dols. 
to 22 dols., according to quality. Bessemer iron is 
without sale and holders’ offers are not accepted. 
Several furnaces are projecting in the south, and work 
of construction will be begun at an early day. The 
bridge works are all busily engaged on three to four 
months’ orders, and fresh specifications are coming to 
hand, Plate iron is selling at 2.30 to 2.40; angle iron 
2.40; channels and beams, 34; tees, 3}; flange iron, 
41; firebox, 5}. Steel rails are selling at 38 dols. in 
large lots and business is quite active. Railroad builders 
are satisfied that American mills can take care of their 
interests. Offers have been made under 38 dols., but 
no salesclosed. Crop ends are 22.50 dols. ; old rails, 
23.50 dols. Car wheels, 20 dols. Scrap iron, 23.50 dols. 
to 26 dols., according to quality. The ore question is 
still unsettled. Companies in view of the general sus- 
pension in the west decline to make season contracts. 
Building operations are being actively prosecuted, and 
there is an active demand for building material and 
for lumber. 








ROOT’S BLOWER. 

Tne blower and exhauster shown in the illustration 
on page 516 is calculated to displace 125 cubic feet of 
gas per revolution, and when running at the ordinary 
speed of 130 revolutions per minute, will deliver 
1,000,000 cubic feet per hour. The cover or casing is 
built up of wrought-iron plates, and is made of suffi- 
cient strength to resist the force of a gas explosion, 
while malleable iron relief valves are fixed upon each 
side of the machine. The end plates are lin. thick, 
and are secured together with angle irons and tie bolts, 
The revolvers are constructed principally of wrought 
iron, and are mounted upon mild steel shafts Sin. in 
diameter in the body. These shafts run in long adjust- 
able phosphor-bronze bearings of special construction, 
so that they are readily accessible, and can be adjusted 
instantly. The revolvers are geared at one end with 





strong flanged wheels, and are accurately balanced. 
The engine is mounted upon a massive bed-plate 15 in. 
deep, in which a steam cylinder 18in. in diameter is 
fixed securely. The piston rod is made hollow of mild 
steel, and is secured to a crosshead built up of steel 
plates. To this crosshead are attached the two con- 
necting rods. The crank discs are balanced and fitted 
with steel crank-pins. This apparatus is designed to 
draw the waste gases from the top of a blast furnace, 
and to force them into a condenser in connexion with 
the McCosh and Angus process for the recovery of bye- 
products. One set is being fixed at Gartsherrie and 
the other at Muirkirk, and their working is expected 
to aid in demonstrating the practicability and economy 
of the process. We may state that these machines 
have been constructed according to Messrs. Thwaites 
Brothers’ latest patent (1883), the result of twenty 
years’ experience in this class of machinery. 


DR. JAMES YOUNG, F.R.S. 

WE regret to record the death on Sunday the 13th 
inst., of Dr. James Young, F.R.S. He had been 
ailing for several months, and about tive weeks prior to 
his death his ailment had assumed a very acute form. 
His wife died some time ago, but he has left a family of 
three sons and four daughters. In our fifth volume 
we gave a very full account of the life of Dr. Young 
up to that time (1868), the first, we believe, and cer- 
tainly the fullest that has yet appeared, and which 
seems to have been the basis of all the biographical 
notices of that gentleman which have since been pub- 
lished, Considering its fulness we need not on this 
oceasion enter into any great detail, and we would 
simply refer such of our readers as wish to gain some 


acquaintance with the leading facts of Dr. Young’s | though: 1 
: | shipbuilders will have seen the best of their good trade 


scientitic and business career to that comprehensive 


sketch of the ‘‘ Father of the Parattin Industry,” the | on L 
| say they are satisfied with the outlook for several months 


designation which we took the liberty to give to him 
at that time. We shall therefore limit ourselves to 
giving a brief summary of his career. 

Born in very humble circumstances in the Drygate 
of Glasgow, in the year 1811, James Young was 
apprenticed to the same trade as that of his father, 
namely, the joiner trade; but as he had a thirst for 
scientific knowledge he early became an evening class 
student in the Glasgow Mechanics’ Institution, and sub- 
sequently in Anderson’s College, under Thomas Gra- 
ham, who eventually became the Master of the Mint in 
succession to Sir John Herschel. He produced such 
a favourable impression upon Graham that he was 
selected by him as an assistant, and in that capacity 
he served under Professor Graham when that gentle- 
man entered upon the duties of the Chair of Chemistry 
in University College, London. He subsequently 
became manager to Messrs. Muspratt at their chemical 
works at Newton, near Liverpool, and then in the 
same capacity he entered the service of Messrs. 
Tennant and Co., at Manchester. While so engaged 
he had his attention turned by Professor (now Sir) 
Lyon Playfair to an exudation which he had seen ina 
coalpit at Alfreton, in Derbyshire, belonging to his 
brother-in-law. That circumstance led James Young 
to such a course of experimental investigation that he 
was enabled in a very short time—along with two 
partners, Messrs. E. Meldrum and E, W. Binney, 
F.R.S.—to establish what has since become one of the 
most gigantic manufacturing concerns in the kingdom. 
A patent was secured on the 14th of October, 1850, 
and works were established at Bathgate for the manu- 
facture of paraffin oil and paraffin from boghead coal and 
such-like minerals. That patent was, in a sense, the 
origin of the great mineral oil industry, not only of 
this country, but also of America and of other 
countries throughout the world. When the co-part- 
nership terminated in 1864, at the same time as the 
life of the British patent ceased, Mr. Young became 
the sole owner of the Bathgate Chemical Works, as he 
was also the owner of another large and new establish- 
ment of a similar kind at Addiewell, West Calder, and 
both of them, by-and-by, passed into the hands of 
**Young’s Paraftin Light and Mineral Oil Company, 
Limited),” with Mr. Young and his eldest son as two 
of the directors. The fame of those works is known 
over all the world. After the company had become 
thoroughly established Mr. Young retired from the 
actual management of the concern, and devoted himself 
very much to the pursuits of a learned leisure. 
He determined to aid actively in the spread of 
scientific and technical education among the _ rising 
generation, and with that object in view he established 
in connexion with Anderson’s College a Chair of 
Technical Chemistry, which he endowed with a sum 
of 10,500/. In other ways he materially helped his alma 
mater, his interestin which was maintained till hisdeath. 
During several years prior to his decease he carried on 
in his finely-equipped laboratory attached to his 
mansion near Wemyss Bay on the Clyde, with the aid 
of professional chemists, important investigations 
which led him to take out two or three other patents 
for utilising products usually spoken of as waste. 

A number of years ago Mr. Young was created an 
LL.D. of the University of St. Andrew’s, and subse- 





quently he was elected a Fellow of the Royal Society 
in acknowledgment of his eminence asa man of science, 


;as a great creative industrialist, and as a generous 


patron of science, At his own expense he erected in 
Glasgow a bronze statue of the late Master of the Mint, 
whose works he also published privately at his own 
cost. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was only 
a moderate attendance on ’Change,, at Middlesbrough, 
The market was flat and the amount éf business done was 
very small, Prices were based on No. 3 Cleveland pig 
iron selling at 39s. 6d. per ton, but as a matter of fact 
buyers would not give more than 39s. to 39s. 3d. The 
chief topic of conversation on Change was the unfortunate 
stoppage Of work at the great steel works of Messrs. 
Bolckow, Vaughan, and Co., at Eston. There is no 
probability of an early settlement, the masters declaring 
that the reduction must be enforced and the men express- 
ing their determination not to resume except on the old 
terms. Meanwhile a number of men are leaving the 
district and are obtaining work elsewhere. This stoppage 
and the depressing reports from America and all the iron 
districts had a discouraging effect on the market. Ship- 
ments of iron from Middlesbrough have been good during 
the month. 


The Manufactured Iron Trade.—Throughout the North 
of England the mills and forges continue busy, but prices 
are exceedingly low. There is still the same competition 
amongst manufacturers that there was before the restric- 
tion policy was adopted. 





Shipbuilders and Engineers.—On the northern rivers 
both shipbuilders and engineers continue brisk. It is 
thought by many people that by the end of this year the 


for atime, but, on the other hand, the builders themselves 


to come. While the orders do not keep pace with the 
launches, yet there is sutticient works on their books to 
occupy them well into the spring of next year. 

The Coal and Coke Trades.—The fuel trade is fairly good 
and prices are unaltered. 

The Steel Trade.—The steel trade is depressed. It was 
intended to open the North-eastern Steel Works at 
Middlesbrough this week, but the ceremony has been 
delayed. 





NOTES FROM THE SOUTH-WEST. 

Cardiff Water Supplu.—A meeting of the Water Works 
Committee of the Cardiff Town Council was held on 
Friday. A discussion took place upon the extension of 
the water supply as determined upon by the Council, and 
it was agreed that no time should be lost in taking the 
necessary measures for carrying out the work. Instruc- 
tions were given to the borough engineer to prepare plans 
and specitications for the construction, in the first 
instance, of the new reservoir at Llanisben. The work 
will be completed in about two and a half years, but in 
the mean time application will be made to Parliament for 
powers for the utilisation of the water of the Taff Fawr. 

Milford. —The Milford Improvement Commissioners 
have despatched a petition to the Board of Trade calling 
attention to the great depression of trade in the town 
occasioned by the stoppage of the dock works, and asking 
the Board to hold an inquiry with a view of compelling 
the dock company to complete the work forthwith, or to 
knock down a sea wall which at present obstructs the 
ingress of ships to the Hubberstone Pill. 


Newport.—The coal trade of this port remains active 
and prices are firm. There has been scarcely any im- 
provement in the iron and steel trades. Last week’s 
clearances comprised 26,444 tons of coal, and 1586 tons of 
iron. The imports comprised 5540 tons of iron ore from 
Bilbao, and 8641 tons from other sources, 


Railway Matters at Bristol.—A letter from the general 
manager of the Midland Railway to the Bristol Chamber 
of Commerce states that the receiver and manager of the 
Port and Pier Railway has sufficient funds in hand to put 
that railway in proper order for through passenger traffic 
in compliance with the regulations, and that he is about 
to apply to Chancery for power to execute the work. 
When this is done the line will be opened for passenger 
traffic from Clifton down to Avonmouth. 


Death of a Welsh Ironmaster.—Mr. James Shaw died in 
London a few days since. Mr. Shaw was interested in 
large iron works in the neighbourhood of Cwmavon. 


Important Contracts.—A large contract has been taken 
by Thomas Spittle (Limited), for about 3000 tons of 24 in, 
diameter cast-iron pipes, 12 ft. long, each pipe weighing 
about 1 ton 7 ewt. ‘he work is for the Swansea Town 
Council. |The same firm has also secured a contract for 
500 tons of pipes of the same size for the Newport Gas 
Company to be laid from its new works at Crindau. 


Welsh Railway Bills.—The preambles of Bills promoted 
by the Rhondda Valley and Swansea Bay Railway Com- 
pany were declared proved on Monday by committees of 
the House of Commons, 


Cardiff.—The coal trade has been generally firm. In iron 
ore there is no improvement to note. Last week’s clear- 
ances comprised 168,906 tons of iron, 2315 tons of iron, 
3300 tons of patent fuel, and 350 tons of coke. The imports 
comprised 15,933 tons of iron ore from Bilbao, and 6457 
tons from other sources. 




















































ta AE DSRS 


Betas 



















| 











June I, 1883. ] 











ENGINEERING. 








NOTES FROM THE NORTH. 
G iascow, Wednesday. 
Glasgow Pig Iron Market.—There was another holiday 
of the iron brokers and merchants last Thursday, that 
being the day set apart by the magistrates for the cele- 
bration of the Queen’s birthday. The market was flat at 
the opening on the following day, and business was done 
during the forenoon at 46s. 94d. and 46s. 9d. cash, also at 
46s. 114d. and 46s, 11d. one month ; and at the close of 
the market there were buyers offering 46s. 94d. cash and 
46s. 114d. one month, with sellers near. Some trans- 
actions were reported in the afternoon at from 46s. 94d. 
down to 46s. 8d. cash, and the close was sellers at 46s. 8d. 
cash and 46s. 10d. one month, and buyers near. Mon- 
day’s market was likewise dull at the opening, but it sub- 
sequently improved, and the final quotations were the 
same as those of Friday afternoon. There were trans- 
actions reported in the morning at from 46s. 74d. up to 
463. 10d. cash, also at 46s. 94d. up to 47s. one month, and 
at the close buyers were offering 46s. 10d. cash and 47s, 
one month, with sellers wanting a shade higher per ton. 
The afternoon market was quiet, and business was done 
at from 46s. 10d. down to 46s. 8d. cash, also at 47s. 
down to 46s. 11d. one month, the close being buyers at 
463. 8d. and 46s. 104d., cash and one month respectively, 
and sellers near. Yesterday’s market was quiet, 
though a little firmer at the opening, and the closing 
quotations were the same as those of the previous 
day. Some business was done during the forenoon 
atirom 46s. 8d. up to 46s. 94d., and back to 463. 8d. cash, 
and buyers at the close of the market were offering 
46s, 8d. cash and 46s, 104d. one month, with sellers near. 
Iron changed hands in the afternoon at 46s. 84d. and 
46s. 8d. cash, also at 46s, 104d. and 46s 10d. one month, 
and sellers at the close were asking 46s. 8d. cash and 
46s, 104d. one month, with buyers near. No material 
change in prices has taken place to-day. In the course of 
the forenoon there were some transactions done at from 
46s. 7d. up to 46s, 9d. cash, and from 46s. 94d. up to 
46s. 11d. one month, and the close was sellers at 46s. 9d. 
cash and 46s. 11d. one month, and buyers near. Busi- 
ness was reported done in the afternoon at 46s. 84d. and 
46s. 8d. cash, also at 46s, 10d. and 46s, 10d. one month, 
and towards the close there were sellers at 46s. 8}d. cash 
and 46s. 104d. one month, and buyers offering 4d. per ton 
lower. The tone of the market has been very quiet during 
the past week, and it does not at present seem as if there 
were any prospects of a marked change for the better. 
A very depressed feeling is evident as the consequence of 
the drooping character of the market, and as speculation 
is quite Jorment the market is almost utterly devoid of 
animation. At the same time, however, the amount of 
local business that is being done is very large, although 
the prices are far from being satisfactory. Pig iron is at 
present being produced on a larger scale than at any time 
for many months past, and yet there are some persons 
who believe that it is being entirely absorbed by the 
homeconsumption and by the forward shipments. But 
that is not the universal opinion, as it is confidently 
stated that some of the makers are constantly obliged to 
store the pig iron from their furnaces in their own yards, 
thus showing that the rate of production is above the 
actual demand. The reports coming to hand from the 
Continent and from Canada and the United States are 
still unfavourable. No improvement can yet be reported 
in respect of the hematite pig iron business, the nominal 
price for the usual proportions of Nos. 1, 2, and 3 being 
50s. per ton, f.o.b. at Cumberland ports, while it is said 
that even lower rates have been accepted. Last week’s 
shipments of pig iron amounted to 14,130 tons, as against 
13,141 tons in the preceding week, and 9760 tons in the 
corresponding week of 1882. The individual shipments 
were—United States, 2150 tons ; Canada, 520 tons ; India, 
145 tons; Australia, &c., 585 tons; France, 360 tons; 
Italy, 275 tons; Germany, 1185 tons ; Russia, 1860 tons ; 
Holland, 240 tons; Spain and Portugal, 182 tons; and 
lesser quantities to other countries. The number of blast 
furnaces in operation is still the same—-117 as against 109 
at this time last year. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 578,675 
tons yesterday afternoon, as compared with 578,930 tons 
yesterday week, being a decrease of only 255 tons for the 
week ; indeed, there was an increase of 100 tons yester- 
day, as compared with the return for Monday. 


Tron Joists from the Continent.—The steamer Italia, 
from Ternezen, in Holland, has recently arrived with a 
full cargo of iron joists cf foreign manufacture for the 
factory in the course of erection at the Kilbowie, 
near Clydebank, for the Singer Sewing Machine Com- 
pany. 

The Solway Viaduct.—The contractors are pushing on 
rapidly with the Solway Viaduct, especially on the English 
side of the firth, but it will be some months yet before 
the gap is closed up. Both sides will benefit considerably 
when railway communication is again established. 


New Atlantic Steamers.—The London correspondent of 
one of the Glasgow daily papers states that the British 
and American Atlantic Express Company, promoted to 
run swift passenger steamers between Milford Haven 
and Sandy Hook, have made definite arrangements to 
have a fleet of steamers built on the Clyde, and that a 
well-known Glasgow firm will build the pioneer steamer. 
The dimensions of the new steamer are: Length over all, 
540 ft. ; breadth, 52 ft. ; depth, 38 ft., showing a tonnage 
of between 5000 and 6000. The engines to drive these 
vessels are to indicate some 15,000 horse-power, and to 
keep up a speed of twenty knots per hour. Considering 
the size of the vessels, their cargo-carrying capacities are 
to be comparatively limited in order to make room for the 
immense engine and boiler space, and ample accommoda- 
tion for passengers. The ‘‘ well-known Glasgow firm” is 
understood to be Messrs. John Elder and Co, 








Ben Nevis Meteorological Observatory.—The meteorolo- 


gical work of the Ben Nevis Observatory has recently 
been reorganised by Mr. Clement L. Wragge, F.R.G.S., 
the gentleman who so enthusiastically and successfully 
carried on the observational work during the summer and 
autumn of 1881 and 1882, under the auspices of the Scottish 
Meteorological Society, his intention being to have the 
observing system reopened and in order on the Ist of 
June. In consequence of Mr. Wragge having resolved to 
resume his travels in a few months, and to re-visit Aus- 
tralia (the voyage being one for scientific purposes) he has 
thoroughly trained his assistant, Mr. William Whyte, of 
Fort William, to take charge in his absence during the 
present summer, an arrangement which has been sanc- 
tioned by the Meteorological Society. Mr. Whyte made 
an ascent of the mountain on Wednesday, the 23rd of May, 
accompanied by Mr. Mackenzie, of Fort William, and 
Mr. Pearse, of London, for the purpose of examining the 
instruments which had been left on the summit during the 
winter. The weather was most inclement, a fresh gale blow- 
ing from the south-west, with continuous rain. A cloud 
fog enveloped the mountain down to 1200 ft. from the sea 
level, and the snow-line was reached <t 2100 ft. The in- 
struments on the summit could not be examined, the hut 
and its contents being buried under 8 ft. or 10 ft. of snow 
and ice. The last two miles of the ascent proved to be 
very toilsome and dangerous, the slope of the ‘‘ Ben” 
being covered for that distance with frozen snow for a 
depth varying from 5 ft. to 30 ft. 


Purchase of Clyde Steamers by an Italian Company.— 
It is stated that the swift screw steamer Stirling Castle, 
of 2004 tons net and 4423 tons gross register, with engines 
of 1200 horse-power nominal, built last year by Messrs. 
John Elder and Co. for Messrs. T. Skinner and Co.’s 
fleet of ‘‘ China clippers,” has been purchased by an 
Italian firm. The Stirling Castle was the winner of the 
China ocean race with new teas last season, and made the 
quickest run home on record. Itis also stated that the 
same firm has been trying to secure the Alaska, up till the 
present the fastest steamer on the Atlantic. She is 3579 
tons net, and 6932 tons gross register, with engines of 
1800 horse-power nominal, and was built two years ago by 
Messrs. Elder and Co., for the Guion Line. It is in- 
tended to place the steamers on the Genoa and River 
Plate service. 

Proposed New Signal Station for the North of Seotland.— 
Impelled, doubtless, by strong local representations as to 
the urgent importance of the measure, the Committee of 
Lloyd’s are at present considering the propriety of estab- 
lishing a signal station at the extreme north of Scotland ; 
indeed, they are even now having an experiment made 
at Dunnet Head, so as to enable them to arrive at a satis- 
factory conclusion as to the fitness of the bold promontory 
to become a permanent station for signalling purposes. 
It appears that many of the vessels that pass round the 
north of Scotland, through the Pentland Firth, are bound 
to or from Dundee, and therefore it is but natural to sup- 
pose that the shipowners of that important seaport should 
be in a position to give valuable advice to Lloyd’s Com- 
mittee on the subject under notice. Besides Dunnet 
Head, there is another bold promontory known as Dun- 
cansby Head, on the southern shore of the Pentland 
Firth ; and it is just possible that it may prove to be 
more decidedly advantageous for the site of the proposed 
signalling and reporting station. Such information and 
advice as shipowners and nautical men can give, who are 
familiar with the conditions of navigation in the Pent- 
land Firth, will be gladly received by the Secretary to 
Lloyd’s, 


————_________— 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire Minersand the Restriction in the Output 
of Coal.—On Monday a meeting of members of the 
council of the above Association was held at the miners’ 
offices, Barnsley, Mr. E. Cowie, president of the Associa- 
tion, inthe chair. It was resolved, ‘‘ That this council 
is still of opinion that the restriction of the output of 
coal, in order to be successful, must be uniform and 
national, and therefore agrees that the delegates to the 
Manchester conference on May 29th be empowered to 
support any scheme which shall be applicable to the 
whole country ; that we support the new Mines Bill, and 
that our delegates do what they can to obtain as good a 
Bill as possible, containing all necessary and desirable 
improvements ; that we support by petition or otherwise 
Mr. Thomas Burt, M.P., in his endeavour to amend the 
Employers’ Liability Act.” It was also agreed thata 
petition should be signed by the chairman on behalf of 
the Association, pointing out that many men had been 
compelled to sign agreements which deprived them of the 
benefit of the Employers’ Liability Act, and praying the 
House of Commons to give assent to the amended Bill 
relating to the Act brought on by Mr. Burt and Mr. 
Broadhurst, M.P. _ It was resolved to grant 1007. to sup- 
port the North Staffordshire strike men. 


The Strike in the File Trade.-—A meeting of the men 
now on strike in the file trade has been held, and it has 
been resolved: 1. That those men whose notices have 
expired pledge themselves not to recommence work until 
their employers give them the full price for cutting files 
and rasps. 2. That those men who are allowing any dis- 
count pledge themselves to give their employers notice 
that they will refuse to recognise anything but the full 
price after such notice shall have expired. 

New Pumping Station for Hull.—Ald. Willows, the 
chairman of the Corporation Pumping Station Com- 
mittee, has laid the foundation stone of the new pumping 
station which is to be erected for clearing the sewage 
from what is known as the west district of the town, and 
from the sewers of the newly acquired districts of New- 
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ington and Newland. He stated the works would cost 
20,000/., and he hoped they would be finished and ready 
for use in September next. 





Hull Corporation and the Dock Company.—A meeting of 
the Parliamentary Committee of the Hull Corporation 
has been held at the Town Hall, Alderman Waller in the 
chair. The Town Clerk (Mr. C. S. Todd) presented a 
long report with reference to the Hull Docks Bill, the 
Hull and Barnsley Railway and Dock (various powers) 
Bill, and the Drypool Burial-ground Bill. It stated with 
regard to the first-named that the sub-committee had, 
pursuant to directions, settled all opposition to this Bill 
upon very favourable terms to the Corporation. The 
most important opposition to the Dock Bill was on account 
of the power sought to enclose certain of the docks, which 
would, from asanitary point of view, so far as the Queen’s, 
the Prince’s, and the Humber Docks were concerned, be 
very objectionable to the town, and as regards the whole 
of the docks, do away with the present rights of way. 





Erratum: THe Late Mr. Joun Exper.—We ought 
to state that in the article on the late Mr. John F. Ure, 
C.E., in our last week’s issue, a mistake was made in 
speaking of the death of the late Mr. John Elder as 
having occurred in the year 1870, instead of the year 1869, 





THE LeeEpS Force Company (Limirep).—On Satur- 
day last the new Siemens Steel Works of the Leeds Forge 
Company were formally opened by the Mayor of Leeds, 
who tapped the first ladle of molten steel. The ceremony 
was attended by a large number of gentlemen well known 
in engineering circles, among whom were Mr. T. W. 
Traill and Mr. Peter Samson, of the Board of Trade, 
who have been engaged for some time past in carrying 
out official trials of the strength of Fox’s corrugated flues 
for the establishment of new rules for the pressures to be 
carried in the boilers of passenger steamers. 





THE INSTITUTION OF Civit ENGINEERS.—At the con- 
cluding meeting of this Society for the Session 1882-83, 
held on Tuesday, May 29, Mr. Brunlees, F.R.S.E., 
President, in the chair, it was announced that the Council 
had recently transferred Emerson Bainbridge, James 
Barron, William Brentnall, John Bruce Crawfurd, James 
Fraser, Alfred Joseph Goldsmith, John Purser Griffith, 
John Mackenzie, James McRitchie, Joseph Prime Max- 
well, Carl August Bernhard Nystrémer, the Honourable 
Richard Clere Parsons, Baron Emile Theordore Quinette de 
Rochemont and Walter Hampden Thelwall to the class of 
members ; and had admitted Alfred Champney Bothams, 
Edward Wingfield Bowles, John Brounlie, Courtenay 
Thornton Clifton, Charles Samuel Craven, William 
James Hedgman, Horace Longuet Higgins, Douglas 
Earle Marsh, Ashby Frederick Osborn, James Saxby, 
Jun., Francis Wakefield Spencer, Sidney Boyd Steven- 
son, Percy Kendall Stothert, Charles Arthur Strutt, 
William Alexander Lisle Taylor, and John Pevensey 
Tuppen, as students. The last ballot for the session re- 
sulted in the election of William Bennett, Victoria, 
British Columbia; Carter Draper, A.B., County Sur- 
veyor, Wicklow; William Barns, Kinsey, Southwark; 
Carlos Alberto Morsing, Rio de Janeiro ; William Parker, 
Chief Engineer of Lloyd’s ; Franklin Cogswell Prindie, 
Chief Engineer U.S. Navy ; David Simms, Limavady and 
Dungiven Railway ; and Peter Whyte, Leith Docks, 
as members ; of Charles Aburrow, Kimberley, S.A. ; 
John Francis Albright, Birmingham; Andrew Faw- 
cett Ayre, P.W.D., Malacca, 8S.S.; George Regi- 
nald Bayliss, G.N. Railway, King’s Cross; Harry 
Macdonald Becher, Tunbridge Wells; William Henry 
Bird, Student Inst. C.E., Great Eastern Railway; 
Alfred Barton Brady, Maldon, Essex; Alan Brebner, 
B.Se., Stud. Inst. C.E., Paris; Thomas Brook, Hud- 
dersfield; Henry Parsall Burt, Stud. Inst. C.E., 
P.W.D., India; Randal James Callander, Rio de 
Janeiro, William Richard Hopkins Chipperfield, Stud. 
Inst., C.E., Westminster; Robert Edden Commans, 
Gracechurch Street; Frederick George Cooke, Stud. 
Inst. C.E., Eastbourne; William Henry Robinson 
Crabtree, Stud. Inst. C.E., Westminster; Joseph 
Cresswell, Dover ; Walter Cradoc Davies, Stud. 
Inst. C.E., Kimberley, S.A.; Rowland Harry East, 
Bilbao; William Henry Edinger, Stud. Inst. C.E., 
Buckhurst Hill; George Hay Edwards, Melbourne; 
Gerald Fitz-Gibbon, Stud. Inst.- C.E., Dock Works, 
Hull; Edward Colin Foote, Stud. Inst. C.E., Old- 
ham; Henry Walter Ford, Buenos Ayres; Joseph 
Hague, Buxton; Rudolph Hering, New York; Luke 
Mullock Hill, Municipal Engr., Georgetown, Demerara ; 
William Henry Holttum, Southwark ; Samuel Earnshaw 
Howell, Sheffield; Edward James Jackson, Dublin; 
Thomas Stephen Lacey, Stud. Inst. C.E., Stratford ; 
Reginald Laurence, Stud. Inst. C.E., Clapham-park ; 
Joseph Leslie, Calcutta ; George Lopes, B.A., L.B. and 
S.C. Railway ; Arthur Robert Lungley, Adelaide ; Joseph 
Meilbeck, Westminster ; Chas. Simpson Twigge Molecey, 
Westminster ; Henry Parker, P.W.D., Ceylon ; William 
Chas. Punchard, Stud. Inst. C.E., Totnes ; Henry Reilly, 
Chancery-lane; Robert Smith, engineer, Gas Works, 
Heywood; James Brown Stephen, Stud. Inst. C.E., 
Russell-square ; William Lumisden Strange, Stud. Inst. 
C.E., P.W.D., Bombay Presidency; Albert George 
Thompson, Georgetown, Demerara; Richard Watkins, 
Sydney, N.S.W.; and James William Wyatt, Stud. 
Inst. C.E., Stoneywood, N.B., as associate members ; 
and of George Forbes, M.A., F.R.S.E., Westminster, as 
an associate. During the past twelve months there has 
been an increase of 1 honorary member, 51 members, 172 
associate members, and 40 students, with a decrease of 
10 associates, making an aggregate gain of 254, and bring- 
ing up the total to 4400 of all classes, or an addition in 
the year at the rate of more than 6 per cent, 
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THE PARIS METROPOLITAN 
RAILWAY. 

Srvce the success of the Metropolitan Railway of 
London became assured, there have been from time 
to time proposals for a similar undertaking in Paris. 
In that city there is no direct railway communi- 
cation from one part to another, and the public 
is almost entirely dependent upon carriages and 
omnibuses as a means of circulation. There is, of 
course, the Chemin de Fer de Ceinture, which 
follows mainly the lines of the fortifications, but 
while serving to connect the suburbs it has no 
access to the central portions of the town except by 
the Gare St. Lazare, which, although well situated 
with regard to the grand boulevards, is far re- 





moved from the more densely populated districts 
where the masses of the people are congregated. 
Although each of the successive propositions for the 
formation of an underground railway in Paris 
seems to have died under the weight of the official- 
ism against which it has had to contend, yet the 
patience and perseverance of the financial promoter 
are equal to overcoming the indifference and inertia 
of even a bureaucratic administration, and the latest 
scheme has been referred by the Municipal Council 
to a Commission, who have lately presented 
their report, a voluminous document of more than 
100 pages, bearing the names of MM. Deligny, 
and Cernesson. The duties of the Commission 
were to consider the suitability of the project to 
the needs of the population, and to report whether 
and on what terms the consent of the Munici- 
pality, which includes the grant of the free use of 
the land under the streets, should be given to its 
execution. From the report we learn that the 
Commission, taking the scheme which was pre- 
sented for their investigation as a basis from which 
to work, has elaborated a two-fold system, the 
second portion of which relates to supplementary 
lines to be executed successively, provision, how- 
ever, being made at once for the various connexions 
with the main line. ‘The first system contains the 
lines which formed the subject of the inquiry, 
more or less modified in direction. These are two 
in number : the first, a longitudinal line, running 
from east to west, completed by a circular line, 
following the ancient exterior faubourgs; and 
the second, a transverse line from north to south. 
The longitudinal line passes underground from the 
Are de l’Etoile by the Avenue de Wagram, the 
3oulevard de Coureelles, the Rue de Rome, 
where there will be a junction for the St. 
uazare Station, the Rue Auber, the Place de 
VOpéra, and the grand boulevards as far as the 
Bastille. Next it traverses the Boulevard Bourdon 
to reach the Chemin de Fer de Lyon, with 
which it is united. At the Boulevard Bourdon the 
circular portion detaches itself from the longi- 
tudinal line, and crosses the Seine by a viaduct 
near the Pont d’Austerlitz ; it then passes, still on 
a viaduct, by the Boulevard de lHopital, the 
ancient exterior boulevards of the Gobelins, Saint 
Jacques, d’Enfer, de Montrouge, de Vaugirard and 
de Grunelle, crosses a second time the Seine by a 
viaduct, near the foot-bridge of Passy, and then 
goes underground to the Trocadero, and thence by 
the Avenue d’Jena to the Etoile, where it joins 
the longitudinal line. 

In its first stage to the east the longitudinal line 
divides itself into two branches, the north-east and 
the east. The former branches off at a point 
between Puteaux and Saint Cloud, then follows 
the Boulevard Maillot, the Porte Maillot, the 
Avenue de la Grande Armée as far as the Place de 
lEtoile. The second branch leaves by the Quai 
de la Seine & Boulogne, traverses the Boulevard de 
Boulogne, crosses the wood between the two lakes, 
thence to the station of the Trocadero, and to the 
Etoile. 

The transverse line from north to south starts 
from a point beyond Paris, passes underground by 
the Boulevard Ornano, in front of the two stations 
of the North and the East ; it then continues, still 
underground, by the Boulevards of Strasburg and 
of Sebastopol, the Square de la Tour Saint Jacques, 
and the Place de l’Hotel de Ville. It then emerges 
by the steep bank at the Quai de Gévres to cross 
the Seine upon a viaduct, touching upon the east 
point of the Ile Saint Louis and the west point of 
the Cité. It then sinks under the hill of the Par- 
thenon, at the environs of the Place Maubert, and 
follows its way by the Sorbonne and the Boulevard 
Saint Michel, as far as the Sceaux Railway, to 
which it joins itself, and leaves Paris to end ata 
point near Gentilly. 

It will be noticed that, while the Commission has 
determined in a very precise manner the route of 
the railway in the City of Paris, it has not indicated 
with the same exactitude the lines projecting into 
the suburban zone, leaving this portion of the 
scheme to the General Council, which is alone com- 
petent to deal with such a matter. There is, how- 
ever, one exception in this respect ; in the portion 
west of the suburban zone, which forms an integral 
part of the communal domain of the City of Paris — 
that is the Bois de Boulogne. The original scheme 
of those who sought the concession, only touched 
upon one extremity of the Buis de Boulogne, and 
this has been amended by the Commission, as 
already stated, by making the line pass between 











the two lakes, and terminate at a point near Saint 
Cloud. This alteration will have the great advan- 
tage of permitting the population of Paris to alight at 
the centre of the promenades at any hour of the 
day or evening, instead of at the more distant sta- 
tions of the Chemin de Fer de Ceinture, and thus 
all will be enabled to enjoy the promenades which 
hitherto have been practically accessible only to 
those who lived near, or else kept carriages. It is 
anticipated that a vigorous opposition will be offered 
to this portion of the scheme by the Director of 
Works, but there is no doubt of the universal 
popularity of a scheme that will give easy and 
prompt access from every part of Paris to the centre 
of the park. 

The Commission, while providing for the new 
line, has still retained that which appeared in the 
original plan, with the condition that the two 
shall be connected with the projected railway 
between St. Cloud and Suresnes. 

The second system will include : (1) A line from 
the Chemin de Fer d’Orléans to the Chemin de 
Fer des Moulineaux, by the Quai Saint-Bernard 
and the Boulevard Saint-Germain. (2) A line 
starting from the Halles and the Postes, passing by 
the Rue Turbigo, the Place de la République, the 
Boulevard de Magenta, and joining, in front of the 
Chemin de Fer de l'Est, the line No. 2 of the first 
system. (3) A line joining the preceding at the 
Chemin de Fer de l'Est, and passing by the Rues 
du Fauburg-Saint-Martin, Lafayette et d’ Allemagne, 
towards La Villette and Pantin. (4) A line from 
the Place de la République to Montreuil by the 
Avenue of the Republic. (5) A line from the 
Boulevard Bourdon to Charenton by the Quais de 
la Rapee, de Bercy, and the route de Saint-Maur, 
with possible connexions with the lines of Lyon and 
Orléans. (6) A line from the Place de l’Opéra to the 
Trocadero by the Ronde-pointe of the Champs- 
Elysées. (7) A line from the Corps Législatif to the 
Rond-pointe of the Champs-Elysées. (8) A line 
from the Place de l}Opéra to the Gare Montpar- 
nasse by the Avenue del’Opéra, the Carrousel, and 
the Rue de Rennes. (%) From the Place de 
lOpéra to the Bastille, by the Halles, the Hotel de 
Ville, the Quais and the Boulevard Henri IV. 
(10) A line from the Boulevard de Courcelles, and 
the Gare Saint-Lazare to the line No. 1 of the first 
system. (11) The further connexions which will be 
found to be necessary when the scheme is more 
completely elaborated. 

The Commission is of opinion that there will not 
be the the slightest difficulty in obtaining the 
necessary funds for the first system, and in proof of 
this they draw a comparison between the projected 
railway and the Metropolitan of London. The 
latter cost, they say, 560,000/. a mile, of which 
180,000/. were for the construction and 380,000/. 
for the land and compensation. The Metropolitan 
of Paris will have nothing to pay for land, and but 
little for compensation, the estimated cost being 
from 190,000/. to 260,000]. per mile. Even taking 
the larger figure there must be a very remunerative 
revenue if the tariff is similar to the English one, 
since the line will traverse a population much more 
dense and quite as mobile. Seeing then that the 
execution and success of the first system is sure to 
follow rapidly upon the authorisation of the scheme, 
the Commission is very naturally of opinion that 
the Council should not give its consent unless the 
concessionaires will undertake the execution of the 
second or supplementary system ; and at its first 
sitting it accepted in principle the proposition of 
the President that the profits should be limited to 
a determined rate, and the excess should be applied 
either to the extension of the system or the re- 
duction of the fares. 

Two methods of carrying out this principle have 
been advocated before the Commission ; the first, 
that of Messrs. Vauthier and Deligny is the repro- 
duction of one that is in use upon the national 
systems of railways, and which is known under the 
name of déversvir. The second is the application, 
pure and simple to the supplementary system, of 
the plan for the successive execution of the various 
sections, put forward by the promoters of the first 
system. M. Emile Level advocated the second 
plan. He fixes the gross annual receipts to accrue 
to the company at 19,500/. per mile, beyond which 
the further receipts will constitute a reserve 
designed to produce the necessary capital for the 
construction of a proportionate number of ad- 
ditional lines. The figure 19,5001. is based upon 
the following calculations: The average cost of a 
mile of way ready for traftic is taken at 195,000I. ; 





the number of passengers per mile at 3,200,000; 
the gross receipts, at 15 centimes per journey, 
19,5007. ; net profits (60 per cent. of returns) 
11,7001., or 6 per cent. on the capital. MM. 
Vauthier and Deligny, the authors of the first 
plan, consider the estimate of 195,000/. per mile 
too low, while the Director of Works puts the 
probable cost at from 260,000/. to 320,000/. per mile. 

The estimate accompanying the sections com- 
prised in the project submitted to inquiry gives the 
following figures : 


Length. Cost. 
From Puteaux to the Chemin kilos. francs. 
de Fer de Lyon ze me 19.970 55,000,000 
From Bourdon to the Etoile 
(circular line) in 2 11.050 42,000,000 
From the Ceinture (R.D.) to 
the Halles (transverse line 
from north to south) ey 4.970 23,000,000 
From the Ceinture (R.G.) to 
the Halles as 5.55 23,000,000 


37.340 143,000,000 


a 


miles, , 
or a: ye 23.15 5,720,000 
Average cost per mile, 247,088/. 

The Commission has added a section from the 
Trocadero to Boulogne and the railway of Mouli- 
neaux of a length of 5850 metres, which may be 
estimated at 14,000,000 francs. The total length is 
thus brought up to 43.390 kilos. (26.91 miles), and 
the total cost to 6,280,000/., or 232,000/. a mile. 
The Commission considered the estimates of several 
former schemes of a similar character, and in con- 
clusion adopted 4,000,000 francs per kilo. (258,000I. 
per mile) as asafe figure. It then proceeded to 
discuss the number of passengers per mile that 
may be expected, andthe proportion that the work- 
ing expenses will bear to the gross receipts, using 
as a basis of calculation the traffic of the London 
Metropolitan and that of the Ceinture de Paris, 
the result being that the final proposition agreed 
to was, that all the resources created by the 
déversoir should be employed either to develop the 
system or to lower the tariff, the excess of revenue 
over seven per cent. on the share capital being 
divided in the proportion of one-fourth to the con- 
cessionaire, and three-fourths to the déversoir. 

Under these conditions the Commission has 
recommended the amended plan to the Council as 
a work of great service to the city, and has sug- 
gested that it should be forthwith submitted to the 
Minister of Public Works for his examination. 

So far the promoters of the new railway appeared 
to have fared very well. It is true that a large 
supplementary scheme has been tacked on to their 
own, but then they are not required to execute 
it until the money has accumulated from the 
receipts over and above those required to pay 7 per 
cent. Theexperience of English railways would 
lead us to place the construction of these supple- 
mentary lines in the very remote future, however 
low the first cost of the main system may be made by 
the gratuitous grant of the land. In comparing the 
expected gross receipts with those of our own line, 
it is necessary to bear in mind the great difference 
in the habits of the Londoner and the Parisian. 
Here every one places his home as far from the 
centre of business as he conveniently can, and 
seeks refuge in the suburbs from the smoke and 
din of the city. Butin Paris this is not so, for 
there is no smoke, and the bustle and gaiety of the 
town are regarded both by inhabitants and visitors 
as its chief attraction. Hence our morning and 
evening traffic, occupying in all some six hours, 
will be wanting to a great extent, and in place of 
it the company will have to look to holidays and 
festivals, always somewhat precarious sources of 
revenue, to make up for the quiet times which 
occur on all lines. 

The scheme, however, has still several tribunals 
to pass before it can be considered out of danger, 
including the Council of the Seine and the Minister 
of Works, and whatever may be the form which it 
will ultimately assume, there is no doubt that it 
will supply a pressing need, and be carried out with 
the completeness that characterises all the public 
works executed under the jurisdiction of the Ville 
de Paris. 


MASTING STEAMERS. 

In our issue of the 18th of May we gave a 
précis of a lecture ‘‘ On Masting Ships of War, and 
the Necessity of still employing Sail Power in 
Ocean-going Ships,” by Captain G. H. Noel, R.N. 
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tention was that in certain classes of our men-of- 
war, sail power might at times be of great assistance, 
and he proposed an arrangement of telescopic 
masting, such that, while admitting of a large area 
of sail being spread when required, it could when 
necessary be reduced so as to offer very little re- 
sistance to the speed of the vessel. The war-ships 
were divided into three groups. 

1. Coast defence ships. 

2. Special ships for cruising, despatch, or vidette 
duties. 

3. Ordinary cruisers, armoured or otherwise. 

The first of these was to be masted only for 
military purposes (such as machine gun mounting 
and observations), and to carry no sail. 

The second to carry fore and aft sails. 

The third to be masted as described above, the 
relative areas of sail varying roughly in the inverse 
ratio to the displacement. Thus the armoured 
cruisers would have less sail in proportion to their 
displacement than the unarmoured ships, the 
masting in the former case being intended more as 
a means of exercising the crew, steadying the ship, 
and keeping her under control without the use of 
steam on oceasions, than for use as a propelling 
agent. In the latter case, the sail power is intended 
to be used on all occasions when time is not a great 
consideration, when blockading or guarding ports, 
and in conjunction with steam to accelerate the 
speed of the ship. 

Now let us see what are the masting requirements 
of the merchant service. For this purpose we 
must follow Captain Noel’s example when dealing 
with the sister service, and divide our mercantile 
fleet into classes. Those classes are arranged as 
follows : 

Class 1. Fast steamers running particular routes. 

Class 2. The ordinary ocean trading steamer. 

Class 3. The coast trader. 

Class 1. These steamers should be all masted 
something on the principle advocated by Captain 
Noel, that is to say, they should have sufticient sail 
to steady them, and perhaps assist them on their 
way, while at the same time the gear should be 
capable of reduction to a minimum. This minimum 
we do not think is reached in the plan proposed by 
Captain Noel, since the yards and funnels which 
offer more resistance than the upper masting, are 
left as wind holders. True, arrangements are made 
for the yards being braced nearly fore and aft, but 
even then, the resistance is not so materially de- 
creased, since it not only depends on the pro- 
jection of the yard at right angles to the wind, 
but on the friction, which is experienced along 
the whole length of the yard. The owners of many 
of the large lines of steamers acknowledge this, and 
have abolished yards altogether, holding that the 
resistance offered by these spars when steaming 
against the wind (and owing to the speed of the 
steamers the wind is much more often foul than 
fair) retards more than is gained in propulsion 
when the wind is fair, not to mention the diffi- 
culty of working them with the small crews 
carried in these ships. It seems strange that 
no arrangements have as yet been made to 
lower the funnel when steaming against a head 
wind. In these days of forced draught there 
can be no difficulty in this respect. 
are practical difficulties in the way, such as the 
smoke from the funnel being carried close along 
the deck and blinding crew and passengers, and the 
boiler-room being so high up that there is not 
room for the funnel to telescope; but, supposing 
always that it is worth while to reduce the re- 
sistance offered by the spars, it would also be ad- 
visable to take the wind held by the funnels into 
consideration, and endeavour to reduce the re- 
sistance of these as well. This might be done by 
an arrangement somewhat similar to the uptakes for 
foul air. The funnel instead of rising, asit doesnow, 
would on reaching the upper deck branch off to 
either side of the ship, and the lee one would be 
that always used. The mouth opening aft (it 
should be capable of adjustment), the partial 
vacuum would increase with the speed of the ship. 
There would also be a gain in comfort from this 
arrangement when the wind was ahead, as the 
smoke (to which we have alluded above) would 
be carried one side or other of the ship, and so 
the smothering of the after part of the deck would 
be avoided. 

It is not possible to lay down a law as to the 
masting of this class of ships as a whole. The 
routes they traverse must materially affect the ques- 
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tion, and remembering that the crew is not strong 
enough to be perpetually getting masts and yards 
up and down, as might be done in a man-of-war, 
such masting must be applied to each ship as will 
be of the greatest assistance, both in helping 
her on with a fair wind, and in not keeping her 
back witha foul. Steamers running across to 
America where strong westerly breezes are gene- 
rally met, might have a modified system of tele- 
scopic masting, and keeping the upper masts 
stowed on the voyage out, have them available 
for making sail on the return voyage. Ships 
following the Mediterrean routes would probably 
be better with stump masts and fore and aft sails 
only, as the winds are as a rule light and the 
direction variable. 

Class 2. The same general principles might be 
followed here as in Class 1, remembering that as 
the speed is much less, the sail power would be more 
useful and the spars would offer less resistance to 
the progress of the ship. 

Class 3. The coast traders’ voyages being short 
and the crews small, sail power is not necessary or 
advisable. A system of fore and aft sail would be 
ample. 

A point which requires consideration in the 
masting of such of our merchant ships as are fitted 
for carrying guns in case of war, is—Will the value 
of the ship under the latter circumstances be in- 
creased or diminished by her having masts? This 
leads into another question—What are we going 
to use these ships for? The circumstances that 
principally led to the proposition of arming merchant 
vessels (though the idea has been discussed before) 
were as follows: During the Russo-Turkish war of 
1878, our relations with Russia becoming strained, 
that power made preparations for damaging our 
merchant shipping as much as possible by means of 
swift armed merchant vessels and privateers. These 
preparations, which showed us clearly the very 
vulnerable point of our large merchant fleet, led, as 
we have seen, to precautions being taken against 
a repetition of such a manceuvre, and to this end 
inducements were held out to owners to have their 
vessels constructed so that they might be armed if 
necessary. 

Now that a certain number of these vessels are 
ready, how are we going to use them? If they 
are to accompany convoys of their sisters and pro- 
tect them against attack from the enemy’s priva- 
teers, the only class that they would require to 
protect would be the fast steamers, since the 
ordinary convoy work of a medium-going class 
could be more efficiently performed by our men-of- 
war. But the faster class of steamers would not 
want convoy. The very nature of their business— 
carrying mails and passengers, and keeping up com- 
munications—render it necessary that they should 
proceed singly, or perhaps two at a time, on their 
separate ways, and it would appear much better 
that these ships themselves should be armed, and 
so be in a position to defend themselves. Hence 
it can be assumed that one object in arming mer- 
chant steamers is to give them a means of defend- 
ing themselves while following their usual line 
of business. Another use of these armed steamers 
would be for carrying troops. It seems ridiculous 
to imagine that a ship full of men trained to the 
use of arms should be at the mercy of any armed 
enemy’s merchant steamer, who may be her 
superior in speed or who may cut her off. Again, 
these troopers having landed their troops at their 
destination, would, if armed, be always available 
for the purpose of keeping up communications and 
harassing the enemy’s trade. 

We may say, then, that the duties of armed 
merchant steamers are to carry troops, to defend 
themselves if attacked, and on occasions to act as 
privateers, keep up communications, Ke. 

Now how does the masting affect these duties ? 

The answer to this question must depend on the 
service to be performed, and in what part of the 
world this service is to be carried out. If troops 
are to be conveyed to the Cape of Good Hope, India, 
Australia, then there is no doubt that efticient 
masting would be a great help to the ship’s speed. 
If employed in cruising off a coast to intercept fast 
blockade runners, then also sail power might be 
ameans of economising coal, and enabling the 
steamer to remain longer without having to coal, 
but it appears very doubtful if the spars which 
owners would be disposed to put into their ships to 
meet the requirements of their ordinary traffic 
would spread a large enough area of sail to be of 
use, and even if it were so whether the crew would 
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be strong enough or sufficiently well trained to 
work them smartly enough to be of real assistance. 


Perhaps on the whole it would be better were the | 


ships thus employed, masted only with a view to 
setting fore and aft sails. As regards the steamers 
doing duties as privateers, and keeping up commu- 
nications, they would be more or less constantly 
on the move in various directions, and any great 
amount of masting would probably be rather a 
hindrance than otherwise. As fighting machines 
ships are better without masts beyond what is 
necessary for observation. ; ; ; 

Taking all these points into consideration it 
appears that the value of masting in armed mer- 
chant vessels varies with the service on which they 
may be employed. It were better, then, that 
steamers should be masted without reference to 
this point, leaving it to the Admiralty when select- 
ing steamers for particular service, to take those 
which best suit their requirements. There is, how- 
ever, one thing to be said—that masts are very 
much easier taken out than put in. 

We now come to another subject ; the value of 
masts as a means of developing the seamanlike 
qualities of officers and men. : 

Every one has experienced the feeling of lassitude 
and aisinclination to make an unusual effort, which 
is, as a rule, brought on by having nothing par- 
ticular to do that calls for efforts to be made. The 
brain, from want of use, becomes dulled; the 
muscles, from want of exercise get relaxed, and 
when the moment of necessary exertion arrives, 
neither are in a fit condition to perform their 
functions. 

There is no kind of exercise which requires more 
perfect attention, activity, presence of mind, and 
discipline than the smart working of sails and spars. 
The mind is constantly employed regulating the 
active movements of the body, and the man who is 
constantly overcoming difficulties aloft, where the 
slightest relaxation of his vigilance would, perhaps, 
insure the loss of his own and others’ lives, when 
he gets down on deck feels that everything there is 
an easy business compared to what he has just been 
through. In fact, his training aloft lightens his 
whole work. We fancy there are few naval officers 
who are not of this opinion, and though the 
abolition of masting has many powerful advocates, 
yet they nearly all admit that in doing away with 
masts and sails we deprive ourselves of an un- 
equalled gymnasium. 

Gun drill is all very well, and no doubt the gun 
drill is the more important, since, in case of actual 
fiyhting, the masts become lumber, while the guns 
rise to be of paramount importance, but in gunnery 
drills there is no room for such perpetual activity 
of mind and body, and since gunnery is to be the 
end and aim of the training, the training itself 
should be more severe so as to lighten the actual 
work. 

In the merchant service, doubtless, men would 
be mentally and physically improved by exercise 
aloft, but it is practically impossible to do this. 
The crews, as a rule, are barely sufficient for the 
work of the ship, and when they go aloft it is 
only to do necessary work there. The officers, 
too, have no time to attend to such business. By 
some inscrutable arrangement of the Board of 
Trade, it is laid down that only the first and second 
officers can be held responsible for the safety of the 
ship. The consequence is that these two have to 
keep watch and watch, the other two officers keep- 
ing watch under them, the duties of these latter 
being to see that the course is kept. (In a man-of- 
war this duty is entrusted to the quartermaster 
under the superintendence of the ofticer of the 
watch.) The consequence of this arrangement is 
that the junior officers are discontented at being 
put in a position so much below them, their value, 
as oflicers, deteriorates, since, during this time, 
they are simply rusting from the absence of re- 
sponsibility, and all the four officers are unduly 
strained by the perpetual watch and watch in 
addition to their other duties. In a great many 
of our large steamers the officers hold masters’ 
certificates, and yet these officers, though supposed 
to be fit to command a vessel if necessary, are, 
not allowed to take charge of a watch. There 
may be good reason for this, but it certainly is not 
very apparent. This, however, is a digression and 
bears only on the question of spars, insomuch that 
it shows that the officers have no time to spare for 
exercise aloft. 

The mercantile marine have not time to profit by 
the training which might be given by the masts and 
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spars, and therefore the question of masting is not 
at all affected by this view. If there was any time 
to spare in our large steamers it could be profitably 
employed in gunnery drills ; indeed it would seem 
to be to the interest of the country that time should 
be found. for this purpose, and that all steamers 
fitted to carry guns in case of need should have 
ene on board, and compulsory training of the 
crew. 

As regards the masting in both services then, we 
agree with Captain Noel’s suggestions generally as 
to the sail to be carried by the different classes of 
men-of-war, but suggest that masts and yards and 
funnelling do offer such a great resistance (we 
should like to see reliable experiments on this 
point carried out), that the reduction of the yards 
and funnelling, the former by telescoping or centre 
hingeing, and the latter by some such method as 
that suggested above, should be taken into con- 
sideration as well as a reduction of the masting. 

In the merchant service this reduction must be 
more or less of a permanent character, while in our 
men-of-war it could be so arranged that it could be 
removed and replaced at will. 








THE INSTITUTE OF PATENT AGENTS. 

Ir has been truly said the class of patent agents 
is by no means a well-defined one ; they are essen- 
tially legal practitioners, and analogous to attorneys 
and solicitors, but without legal qualification or in- 
corporation, so that there is no power to exclude a 
man without character or capacity for taking up 
the business, or to strike off the rolls in case of 
flagrant misconduct. The profession is one that 
calls for the exercise of qualifications of no mean 
order. Besides being familiar with patent law and 
cases decided thereunder, the patent agent should 
inter alia have a good general acquaintance with 
the various branches of manufactures, an analytical 
mind, an exact knowledge of language, facility and 
correctness of expression, and ability to read 
drawings: 

But whilst many patent agents are persons of 
skill and probity, yet inasmuch as every person who 
can obtain employment is at liberty to act as a 
patent agent, the consequence has been that grossly 
incompetent and fraudulent persons have acted as 
patent agents, to the great loss and injury of un- 
wary inventors induced to employ them. Under 
these circumstances it would be difficult to over- 
estimate the importance and advantage to the 
public generally of such an association as the Insti- 
tute of Patent Agents, which, as is well known, 
numbers amongst its members all the leading 
practitioners and is intended to elevate the status of 
the profession and correct abuses. The first annual 
general meeting of this influential body was held 
on Wednesday last, and we are glad to learn from 
the report then presented by the Council that they 
were able to congratulate the members on the 
progress made since the incorporation of the Insti- 
tute in August last. The co-operation of a large 
number of patent agents in the provinces and 
abroad has been secured, and the advantages, both 
to the profession and to the public at large, of such 
an Institute have already been proved. 

The original subscribers to the Articles of As- 
sociation numbered 48; but as the objects and 
working of the Institute became more widely 
known, numerous applications for admission were 
received and dealt with ; and the total number of 
members is now 74, consisting of 52 fellows, 21 
foreign members, and 1 associate. The Council 
have, moreover, in accordance with powers given 
them by the Articles of Association, admitted three 
gentlemen as graduates. 

Up to the end of the financial year, which closed 
in the month of April, the Institute had held seven 
meetings, of which the earliest was the first 
general meeting held in accordance with the arti- 
cles; while two others were adjourned meetings. 
There were, therefore, four ordinary meetings. At 
these, papers were read ‘‘On the 25th Section of 
the Patent Law Amendment Act, 1852,” by Mr. 
W. Carpmael : *‘On the Preliminary Examination 
of Applications for Patents,” by Mr. W. Spence ; 
‘*On Combinations as Subjects of Patent Claims,” 
by Mr. J. Imray; and ‘‘On the Patent Agent and 
his Profession,” by Mr. A. V. Newton. Two meet- 
ings have also been devoted to the discussion of the 
recommendations of the Council on the Govern- 
ment Patent Bill. These recommendations re- 


ceived from the members present at the two meet- 
ings held for the purpose, the full and careful con- 








sideration which the importance of the subject, to 
inventors and the profession generally, deserved; 
and the recommendations were, with a few modifi- 
cations and additions, referred back to the Council 
with the request that they might be brought, in a 
proper form, and by such means as might appear 
expedient, under the notice of the promoters of 
the Bill, and of the Grand Committee on Trade. 
Having had an opportunity of perusing the recom- 
mendations, we are able to say they are such as to 
deserve the most attentive consideration of the 
Legislature. 

Considering that forty of the total number of 
seventy-four members of the Institute do not reside 
in London, the attendance at the meetings has 
been most satisfactory, from twenty to thirty mem- 
bers having been usually present. 

One of the most important subjects that have 
engaged the consideration of the Council is that of 
the difficulties at present attending searches in the 
Patent Office. A committee was appointed to deal 
with this matter, and as the result of its exertions 
there has been produced an elaborate report of 
great interest, and containing some most valuable 
suggestions. 

Up to the middle of November, 1882, the Insti- 
tute had the advantage of the honorary services of 
Mr. G. G. M. Hardingham, C.E., as secretary, and 
the report stated that this gentleman, by assisting 
the Council in founding the Institute, in preparing 
the memorandum and Articles of Association, and 
by conducting as honorary secretary the multifarious 
duties of such a post, rendered the Council services 
of the value of which they desired to record their 
cordial appreciation. The assistance Mr. Harding- 
ham thus gave the Institute was, our readers may re- 
member, recognised in some slight degree by his 
appointment at the first general meeting to the 
oftice of honorary secretary, the secretary (appointed 
in November, 1882) being Mr. H. Howgrave 
Graham, who appears to have ably performed the 
duties of his office. 

Some time back the Council, having had their 
attention drawn to the fact that, owing to the 
manner in which applications were passed by the 
law officers of the Crown, a patent applied for on 
a certain day might receive the seal sooner than 
another patent applied for at an earlier date, 
addressed to the law officers similar letters on the 
subject ; and it is gratifying to know that now the 
clerks of both law officers are in one room in the 
New Law Courts building, and are doing their best 
to keep the order in which certificates are issued 
conformable to the order of application. 

There can be no doubt that suggestions from 
such a representative body as the Institute should 
command very attentive consideration at the hands 
of the authorities ; and it is to be hoped that, 
should the patent laws be altered, the authorities 
will show their good sense by consulting the 
Institute respecting the rules to be issued under the 
new law. Nowhere outside of the Institute would 
it be possible to obtain reliable guidance, such as 
will be greatly needed by the authorities when they 
come to deal with this most important matter. 

Our readers will probably remember that Mr. 
J. Henry Johnson was the President of the In- 
stitute, and Mr. John Imray, vice-president. The 
Council consisted of Messrs. Abel, Brookes, Carp- 
mael, Day, Newton, Shaw, Spence, and Lloyd 
Wise. According to the articles only two of these 
gentlemen (to be selected by ballot) need have re- 
tired, but the Council, having regard to the cir- 
cumstances under which they tdok office, deemed it 
their duty to retire in a body, nevertheless offering 
themselves for re-election. The ordinary general 
meeting held last week added, to the ballot list, two 
additional names in accordance with the articles, 
and on Wednesday Mr. W. Clark was elected in 
lieu of Mr. Day ; the president, vice-president, and 
other members of the original Council being re- 
elected. 








MODELS AT THE FISHERIES 
EXHIBITION. 

THE models of the various classes of fishing 
vessels scattered through the different courts of the 
International Fisheries Exhibition form one of the 
most attractive features in the whole display. 
Although the incompleteness of the present edition 
of the catalogue and the general want of arrange- 
ment of the exhibits render comparative investiga- 
tion a work of considerable difticulty, yet even 
from a desultory survey it is apparent that those 
interested in sea fishing will have a rare oppor- 
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the different districts in our country, and also those | 


of other nations. The practical question that is 
uppermost in the minds of owners of the larger 
class of fishing vessels at the present day is, How 
soon and to what extent will steam supersede sails 
as a means of propulsion? That steam must play a 
prominent part in the capture and carriage of tish 
is now a fact universally recognised. Even those 
who consider the steam engine as a propelling 
agency in fishing vessels inferior to sails, acknow- 
ledge that the steam winch will shortly supersede 
hand power for operating the trawls in the larger 
class of vessels. The superiority of steam carriers 
over the old sailing carriers, fine vessels as the 
latter were, is unquestioned, and the one point re- 
maining for decision appears to be whether the 
fishing craft themselves shall be driven by steam 
or sail power. We have taken advantage of the 
opportunity offered by the large number of smack 
owners and others interested in the fish trade, who 
have been attracted by the present Exhibition, to 
endeavour to arrive at the general views of prac- 
tical men on the point. The result of our inquiries 
does not altogether afford a satisfactory basis for 
forming an opinion on the merits of the case. 
Those who own steam craft as a rule are positive 
that the days of sailing vessels, for trawling at any 
rate, are almost spent, whilst the owners of sailing 
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advantage in steam, some even assert that for the 
most part the steamers are only kept at work in 
order to find purchasers for them, for they would 
never be sold if once taken out of commission. 
Probably the truth would be found midway be- 
tween the two views. A smack owner who has a 
large capital embarked in both steam and sailing 
trawlers of the highest types, informed us that up 
to the present he had not been able to determine 
which class of vessel would give the best return in 
the end for capital embarked. The heavy first cost 
of steam trawlers and additional charges for main- 
tenance require them to show a far higher yield in 
order to keep the credit balance to a satisfactory 
level. The gentleman just referred to says that 
he requires another two years’ experience before 
he can give a decided opinion. The great fear 
appears to be that machinery will wear out and the 
heavy cost of replacing it will absorb a large portion 
of the earnings of the vessel for a considerable 
time. No doubt such work as the boilers of 
trawlers are put to is especially hard on them, as 
nothing tends to shorten the life of a marine boiler 
so much as intermittent use. If, however, the 
advantages between steam and sail power are so 


evenly balanced as our friend indicated, we have | 
| little doubt but that steam will ultimately carry all | 
before it, as it has already done in so many other | 





industries, for in the improvement of the marine 
engine there is yet a vast unworked field, whilst it 
is difficult to imagine what human ingenuity can do 
to greatly improve on the magnificent sailing 
trawlers that hail from the North Sea ports. 
Messrs. Hewett and Co. were, we believe, the first 
to introduce steam power into the fishing trade on 
a practical, or at any rate a profitable, scale. For 
many years their steam fish carriers have brought 
in to Billingsgate the catches from the North Sea 
vessels, and a ‘‘carrier” is now almost as familiar 
a feature in the lower reaches of the river as a 
Thames barge, and although these vessels are any- 
thing but sightly craft, they are well designed for 
the exceptional work required of them. The 
machinery is placed far aft, so that when running 


‘light they have a most extraordinary appearance, 


their high flaring bows being lifted far above the 
water, and when a superstructure of unstowed fish 
boxes is raised again above this the effect is some- 
what startling at first sight. In cases where steam 
carriers are used the desirability of applying 
machinery for propelling the fishing boats themselves 
becomes much reduced, for it is not in the actual 
catching of fish that the vessel requires steam for 
propelling her, so much as it is in going to and from 
her post to the fishing ground, and transmitting the 
fish expeditiously to market, or to the railway 
depét, which makes connexion with the market. 
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~ In modern times as vessels multiply and compe- 
tition becomes brisker, fishermen find that the old 


grounds near home become less and less able to 
supply sufficient fish for the requirements of the 
market. Thirty years ago the Hull boats could 
catch all the fish required within a few hours’ sail 
of their port, but the distance has gradually 
increased until at present the largest catches are 
obtained as far off as 400 to 500 miles from the 
Humber Mouth. The length of time that the 
vessels remain at sea is from three to four days, 
for smaller boats of about 60 tons, when ‘‘single 
boating,” and three weeks for larger craft of 80 to 
90 tons. It will be easily seen from this how im- 
portant it becomes that the vessels should be able 
to make quick and certain passages, and hence 
steam power becomes a valuable auxiliary. — 

Although steam machinery has been fitted to 
vessels engaged in the drift and line fisheries, it 
has only been for considerations of quick transit. 
It is for trawl fishing that steam offers the greatest 
advantages ; but so far as the actual fishing is con- 
cerned, and irrespective of transit, it is, as we have 
shown, by no means a settled question whether 
the points gained by its use would repay the 
interest on capital sunk in machinery, and 
the higher wages of engineers and stokers. In the 
winter, when the greater part of trawling is 
carried on, there is seldom want of sufficient wind 
to tow the trawl at the necessary speed of 14 to 
2 knots, and although it is required to work 
approximately in a given direction, as the fish 
always lie head to stream, yet if the wind does not 
serve one tide it will another, and it is com- 
paratively seldom that the trawl cannot be towed 
within the pretty wide limits of wind and tide 
allowable for the operation. A deep-sea sailing 
trawler will keep her net down for a whole tide, 
and so long as the weather continues moderate one 
hand on deck is sufficient to keep a look-out and 
see that the trawl does not go foul. When towing 
the trawl the helm wants little attention, as the 
warp is led either further forward or aft, according 
to the direction of the wind, so as to steer the vessel 
hy the resistance the net affords. Ina sailing trawler 
five to six hands are employed, whilst a steam 
trawler will require two more, but the latter vessels 
are generally larger in size. 

The supporters of sail power for the smacks have 
astrong case no doubt. Ina steamer the engine 
and boiler take up a large space in the best part of 
the ship; there is the danger of the trawl-warp 
fouling the screw; there is coal to be carried ; 
liability of a breakdown to the machinery at sea, 
a point on which much stress is laid by owners of 
sailing smacks ; and lastly, the greater first cost of 
the vessel. But it seems probable that all these 
disadvantages are more than counterbalanced by 
the quickness and certainty of movement that 
engine power gives to a trawling vessel when work- 
ing under ordinary conditions of catching and 
carrying. The best arrangement for a small fleet 
of trawlers is to design the boats as much as 
possible to act also as carriers, so that one would 
leave every day with the catch of the whole, and 
thus give each a turn to run home. 

Wood, as a material for the construction of the 
hulls, seems to hold its own in all classes of sailing 
fishing boats, but many of the steamers are built of 
iron and some of the higher class boats of steel. 
We propose giving in a future number drawings 
from which a small fleet of steam trawlers are now 
being built, the more costly material being used in 
their construction. Composite vessels have been 
built for fishing purposes, and although they have 
answered well, the system, so far as we are in- 
formed, does not appear to have made much 
progress. 

Both Brixham and Barking: claim the honour 
of having originated the system of beam trawling, 
and in old times it was rarely that Essex and 
Devon fishermen met without high words and, too 
often, hard blows being exchanged in support of 
the fame of the respective towns to which they 
belonged ; but wherever the art of trawling may 
have had its birth, there can be little doubt that 
the introduction of steam into the trade has centred 
trawling on the east coast of England. Hull and 


Grimsby have now become the leading stations, and 
the steam engine has served Barking much in the 
same way that it has so many of the old country 
towns that flourished in the days ef coaching. Fish 
can be landed at Hull, Grimsby, Yarmouth, or 
Lowestoft, and in a few hours will be in London, 
80 that the dull old town on the Thames finds its 








occupation gone. It is, however, to the energy and 
high intelligence of the men of the two great fishing 
towns on the banks of the Humber that the de- 
velopment of the deep sea trawling owes so much 
of its present prosperous condition. Such vessels 
as the ketch-rigged trawler, of which a model is 
exhibited in the Fisheries Exhibition, but which, 
like many other of the exhibits, we were unable 
to identify in the catalogue, is a fair example 
of what has been done to attain success in the 
struggle for supremacy in which the Grimsby and 
Hull men may fairly be said to have distanced all 
their competitors. The model we refer to is ex- 
hibited by Messrs. G. L. Alward and Eskriett 
Brothers, of Grimsby, and as an example of a sailing 
fishing boat of the highest type may, as a matter 
of interest, be compared with such an elementary 
craft as the lath and canvas curragh exhibited a 
few paces off by the Marquis of Hamilton. 

Although Grimsby appears likely for many years 
to remain the capital fishing town of England, 
doubtless other ports of importance will arise on 
other parts of the coast. There are yet vast un- 
worked fishing grounds extending from the north 
confines of the Bay of Biscay to the south coast 
of Ireland. From Swansea Bay to 150 miles 
W.S.W. of Milford Haven there is excellent fishing 
ground in 60 to 70 fathoms. The line where the 
sand and mud join, extending north and south 
about 40 to 45 miles due west from Milford Haven, 
is a favourite locality for soles, as they can there 
change their ground frequently, shifting from 
deeper to shallower water as the weather changes. 
At present there are practically no fishing vessels 
at Milford, and should these last-mentioned grounds 
prove as rich as they are reported to be, a great 
fishing industry will spring up at Milford, if ever 
the facilities for the distribution of the catches be- 
come adequate to meet the supply and demand. 
Milford Haven is the finest harbour in England, 
in fact there is no finer harbour in the world, and 
that the communication with London is sufficient 
is proved by the large quantity of fish which is 
caught on the Irish fisheries and brought over by 
steamer daily to Milford Haven, when it is landed 
at Nayland, the Great Western Railway Company’s 
terminus. 

Next to trawling, drift-net fishing holds the most 
prominent position, and large quantities of the 
herrings and mackerel which appear on our tables 
are caught in this way. Drift-nets are seldom shot 
in the daytime, or at any rate until just on sun- 
down, or before sunrise. The boats used for 
“driving,” so-called by fishermen because the nets 
drift or drive with the tide, are not as a rule such 
fine vessels as the trawlers proper, although many 
boats, especially at Yarmouth and Lowestoft, are 
used for both purposes. The old style of Yarmouth 
lugger, with the big dipping lug, at one time 
universally employed in drift-net fishing, has now 
almost entirely disappeared, and at the present day 
we believe that there is only one lug-rigged fishing 
boat hailing from Yarmouth, the handy ketch 
rig having been almost universally adopted. A train 
of drift-nets, such as are used for mackerel, is some- 
times considerably over two miles in length, and 
the labour of shooting and hauling the nets is con- 
siderable when the fish are plentiful. A Yarmouth 
boat will carry a crew of eleven men for drift-net 
fishing and six men for trawling. A train of 
herring nets is not above half the length-of a train 
of mackerel nets. Drift-net fishing is much prac- 
tised on the south-west coast, and the Mounts Bay 
mackerel boats have been famous from the earliest 
days of which we have records of sea fishing. There 
isa very fine model of one of these craft in the 
Exhibition, of which we shall have more to say on 
a future occasion. 

Seine net fishing occupies the position next in 
importance, and is carried on on most parts of our 
coast, but it is in the pilchard fishing in the West of 
England that it flourishes principally, and is em- 
ployed on the largest scale. Steam launches are now 
occasionally used in shooting the nets, the ordinary 
rowing boats not being found sufliciently swift and 
powerful for the purpose. We have never seen 
steam applied in seine fishing, and believe it to be 
a very recent introduction ; but a short time ago 
we inspected the machinery intended for a couple 
of boats that had been built expressly for shooting 
seines. 

Seine nets are sometimes worked from the shore, 
when the boat will start from the beach and 
describe a semicircle, shooting the net the whole 
time, and land again at a point lower down, when 





the two ends of the net will be hauled towards 
each other, and the fish enclosed duly secured. 
The second plan is for one or more boats to shoot 
the nets in a circle, which is gradually contracted 
until the fish are brought within a small compass, 
and the net is then towed into shallow water, and 
the catch taken out at leisure. 

It will be evident that in seining the boat is of 
small interest, as any good-sized rowing boat with 
roomy quarters will answer the purpose. In the 
pilchard districts a special type of boat is used, of 
which there is a model in the Exhibition. 

There are many other kinds of nets used on 
various parts of our coasts, of which there are 
specimens in the Exhibition, but they are mostly 
what are called ‘‘long-shore nets,” and many are 
worked without boats at all. The various classes 
of ‘‘ tide nets” or ‘‘ stake nets” which are pitched 
on the coast between high and low-water marks, 
and catch the fish by preventing their escape as the 
tide falls, belong to this category. There are also 
many classes of nets used locally for special pur- 
poses, such as the stow nets which are mostly used 
for catching sprats in the Thames estuary, and 
which are worked from a special class of boats 
called stow boats, but there is nothing calling for 
special attention in connexion with the vessels 
used for their operation, unless it be the ordinary 
Thames shrimp trawl, of which we understand 
there is an example in the Exhibition, although we 
have not yet found it out. 

Of line fishing, the capture of codfish is the prin- 
cipal industry, the fish being sometimes preserved 
alive in well smacks. The vessels used for “long 
lining” are fine powerful craft, and the old welled 
smacks used to cost as arule more money than ordi- 
nary trawlers of the same dimensions, and, as is well 
known, cod brought ashore alive commands the 
highest price in the fishmongers’ shops. Ling and 
halibut are also caught on long lines. The hooks, 
of which asmack may have between 4000 or 5000 
overboard at one time, are baited with whelks, the 
catching of which forms quite an important branch 
of fishing on some parts of the east coast. Grimsby 
is the principal port of the welled smacks, and there 
used to be at one time extensive appliances there 
for keeping the cod alive after they had been taken 
out of the smacks. Some years ago nearly all the 
cod sent to London for the West-end market was 
the produce of ‘‘ live codding,” but we are informed 
that at the present day the consignments are com- 
paratively small. Hand line fishing is carried on 
in the summer months, whilst long lining is essen- 
tially a winter pursuit. Smaller fish are caught 
by hand lining, and the practice is looked upon 
with considerable disfavour by many on account 
of the large quantity of immature fish that are 
taken. 

This brief reference to the various ways in which 
fish are captured will serve as an introduction to a 
more specific notice of the various craft used for 
the purpose, and of which models are shown in the 
Exhibition. Of the foreign courts we have made 
no mention, as they are, like the British Section, 
yet in an incomplete state. The United States 
collection, which promises to be the most interesting 
exhibit from abroad, is only, at the time we are 
writing, being unpacked ; and the hand-bills which 
appear in various prominent positions say that 
every article in the collective exhibition of the 
United States has a descriptive printed label, is at 
present no more than a mockery to those seeking 
for information. The Dutch Court has at present 
avery bare appearance, but then the Hollanders 
have an exhibition of their own now open at 
Amsterdam, so perhaps we can hardly expect a 
large display in this section. If this prove the case 
it will be a great disappointment to many who 
know what excellent fishermen the Dutch are, and 
more especially to those who remember the fine 
collection of models they sent to the last exhibition 
held at Fishmongers’ Hall. 








PRIVATE BILL LEGISLATION. 


In the Manchester Ship Canal inquiry on the 
termination of the long legal arguments which 
succeeded the evidence referred to in our last 
article, the Committee being satisfied both with 
the legal and engineering points decided that there 
was a prima facie case made out for the works in 
the estuary. On reassembling on the 24th inst. 


the commercial part of the case was opened and 
Adamson, chairman of the provisional com- 
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mittee of the scheme, was examined. He stated 
that his attention had been for some time directed 
to the necessity—in consequence of the keenness of 
the competition in the cotton trade—for cheap 
transit of that material required in the large 
mills owned by the limited company of which he 
was the chairman, and also to the heavy cost of 
transit by rail as compared with that by sea, and 
he gave as his opinion, that the cost of carriage of 
large quantities of goods by road, was six times 
dearer than by rail, and that by steamer it was six 
times cheaper than by rail. The subscriptions 
towards preliminary expenses have reached the 
large sum of 64,000/. and the number of subscribers 
now exceed 4000. The scheme is backed by peti- 
tions from 38 municipal corporations, 31 chambers 
of commerce, 95 local boards, 30 public bodies 
and associations, 107 limited companies repre- 
senting 10 millions of capital, and from towns 
in Lancashire representing 107,324 signatures. 
Many Chambers of Commerce and representative 
bodies complained to the Select Committee sitting 
in 1881-82 on railway rates, and the grievances 
existing, led to an attempt being made to obtain a 
cheaper means of transit by the formation of plate- 
ways which being available for the passage of 
wheeled vehicles suitable for ordinary road traffic, 
afforded the advantages of a railway. The com- 
parative dock charges at different ports for the 
landing of cotton were then considered, and it ap- 
peared that these varied from 2s. 7d. at Fleetwood 
to 8s. 1}d. at Liverpool. The rates for conveyance 
by rail of various materials on the different lines 
were compared with those ruling between Man- 
chester and other towns and Liverpool, and these 
latter were shown to be largely in excess of the 
former. The Committee have expressed a wish 
that the commercial case should be much shortened 
as they arevery desirous of reaching the engineer- 
ing points as soon as possible, involving as they do 
the important feature of extensive deviation of the 
various lines of existing railways. 

Group 7. The Hull and Lincoln Railway Bill has 
been commenced before the Committee, of which 
Mr. Leveson Gower is chairman; by this, power 
is sought to incorporate a company for the purpose 
of constructing fifteen railways at an estimated cost 
of 14 millions. Of these, Nos. 1 and 2 are con- 
tinuous for a length of about forty miles, and con- 
nect the Hull and Barnsley line at Anlaby, about 
four miles from Hull, with the city of Lincoln. 
No. 3, about 74 miles, connects No. 1 with the 
Manchester, Sheffield, and Lincolnshire Railway, 
near Brigg. The remaining lines are short branches 
forming connexions with the North-Eastern Rail- 
way, near Hull, and with the Barton and Trent, 
Ancholme and Grimsby lines of the Manchester, 
Sheffield, and Lincolnshire Railway at Barton and 
Appleby, the Midland, Great Northern, and Great 
Eastern, and the joint lines of the two latter com- 
panies at Lincoln. By this line the distance be- 
tween Hull and London would be lessened 21 
miles; between Hull and Lincoln 32 miles; 
between Hull and Nottingham, and all points on 
the Midland Railway, south and west of that place, 
31 miles; and between Hull and Spalding 
and all places on the Great Eastern Railway, 
radiating from that station, 32 miles. It would 
open up a communication between the Great 
Eastern Railway and Hull, as well as a more 
direct route for all the companies named above. 
The mouth of the Humber, which interposes its 
obstacles to the course of the railway, is the 
only one of the five principal estuaries in Great 
Britain which has not yet been successfully at- 
tacked. The Severn, the Mersey, the Tay, and the 
Forth are all being crossed by railway structures, 
and though an unsuccessful attempt was made in 
1873 to obtain sanction for crossing this by means 
of a tunnel, nothing until the present session has 
been put forward to bridge the gulf which at present 
shuts out that part of Lincolnshire situated between 
the Trent andthe North Sea, from the great port 
of Hull. 

Group 12. Last session a Bill was promoted 
for the construction of a line from Treherbert at 
the head of the Rhondda Valley, to Swansea, the 
object of which was to provide a fresh outlet for 
the coal from the former district to the port of 
Swansea. In its course the River Neath was 
crossed by a swing bridge, which work was objected 
to by the Board of Trade. That. part of the line, 
therefore, between Briton Ferry and Swansea, on 
which the objectionable bridge was situated, was 
dropped, and this year the connexion lost in last 





session is proposed to be made by a subway and 
tunnel under the River Neath. The length of new 
lines, including branches proposed to be con- 
structed, is a little over 54 miles, and the estimated 
cost a little under 150,000/. The main line be- 
tween Briton Ferry and Swansea is single, and 
about 44 miles in length. The estimated cost is 
132,000/., of which the proposed tunnel is put 
down in the parliamentary estimate at 920 yards, at 
a cost of 72,000/. Since that estimate was made it 
appears that the result of various borings deter- 
mined the engineers te somewhat modify both 
the length of the tunnel, which was increased 
to 1490 yards, and the estimate, which was 
increased to 114,848/. made up thus; 764 yards, 
constructed by sinking caissons at a cost of 114. 
per yard, and 726 yards of ordinary driven tunnel 
at 521. per yard, there was some saving by the de- 
crease in length through retaining walls and pro- 
tective works at the entrances to the tunnels. Owing 
to the soil on one side being sand, and similar 
material fully charged with water, it was decided 
to construct that length by a novel process of sink- 
ing caissons, of a form similar to that of a wagon 
boiler, with of course no bottom, in other words a 
diving bell with semicircular top and straight sides ; 
these would be in lengths of about 50ft., and be 
sunk by means of the ordinary water and air shafts 
and locks; the process would be precisely that 
usually adopted in forming bridge piers by the 
pneumatic process, the essential novelty in this 
case being the mode of making the joints between 
the successive lengths. It was proposed to en- 
deavour to secure the position of the caissons, by 
using a system of staging from which, by means of 
travelling cranes the caissons would be suspended 
and regulated in their descent. The joint, neces- 
sarily the most difficult part of the whole process, 
which was proposed by Mr. Law, who is respon- 
sible for this part of the scheme, is to be made thus : 
The ends of the caissons are to be closed by 
strong shutters of iron carried up to the sur- 
face of the ground, to prevent the earth falling 
down; the second caisson is then to be sunk 
in close proximity to the first, and an india- 
rubber hose left in a recess, is to be inflated, and 
form a water-tight joint; holes are then to be 
bored between the ends of the caissons, and bolts 
being inserted, they are drawn tight round the 
edges of the two ends in contact. This was 
the method stated by Mr. Law to be proposed for 
the crossing by the Waterloo Electric Railway of 
the Thames, and for which contracts are let. As 
to that portion on which this caisson work is not 
proposed to be used, it was considered sufficient 
for the purpose of excluding the water, to havea 
thin layer of clay between the top of the tunnel 
driven by the ordinary means, and the water bear- 
ing strata above it. According to Mr. Law this 
added but little to the expense, as there is no 
difficulty whatever in driving the tunnel under 
the bed of the river, whatever might be the nature 
of the soil, for it could not be worse than it 
was in the Thames Tunnel, and instead of the 
rough and ready mode in which such works are 
now driven through ordinary ground, it would be 
necessary to have slippers of iron which would 
overlay the finished structure and penetrate in 
advance of the poling boards in order to support 
the ground. It having been proved that a con- 
tractor was willing to undertake the work Mr. Law 
did not think it necessary to go into a detailed 
estimate of the work. On the conclusion of Mr. 
Law’s evidence, the Committee intimated that they 
did not think any further engineering evidence 
necessary, but in face of the expected adverse 
evidence, the promoters called Sir Joseph Bazal- 
gette, who said he thought he could show that the 
work proposed to be done by caisson work might 
be effected by tunnelling in the ordinary way, but 
he thought the plan proposed a safer mode, and that 
he would not hesitate to stake his reputation upon 
carrying out the work. It might here be stated 
that the ground is principally running sand open to 
the sea and involving tunnelling against a head of 
water of 58 ft. For the opposition, among others 
were called Mr. A. Giles, C.E., M.P., who stated 
that in his opinion the operation of driving a tun- 
nel with only a thin lining of clay between it and 
the water-bearing strata could not be carried out with 
success, as the pressure of the water would break 
through this lining and drown out the work ; as to 
Mr. Law’s idea of tunnelling without the clay he 
joined issue with him, or in other words distinctly 








denied the possibility of doing the work at all. Mr. 


B. Baker more particularly attacked the estimates, 
saying that caisson work, whether executed here or 
on the Continent, cost about 41. to 6/. per cubic 
yard, and at that rate he considered the estimate 
quite inadequate, and below the sum necessary by 
about 120,000/. As to driving a tunnel as proposed 
he ridiculed the idea because he had always found 
in tunnelling in soil of the most solid nature, that 
the inevitable subsidence of the ground about the 
works dislocated the strata to such an extent as to 
make it pervicus to water, while considering that 
the pressure from that cause would be equal 
to about 14 tons per foot, nothing would prevent 
the exposed end of the working from being blown in 
and the whole thing rendered impracticable. Tun- 
nelling without the clay he denounced in the 
strongest terms as totally impossible under the cir- 
cumstances, and he therefore considered that the 
length of caisson work would have to be increased 
to about 1100 yards, which, at the price which his 
experience and not theory justified him in consider- 
ing correct, would prove the estimated cost deficient 
to the extent as previously stated of 120,000/. 
After hearing further evidence from Mr. Grierson 
as to the aspects of the new line from a manager's 
point of view, the Committee passed the Bill 
which, if sanctioned by the other House and carried 
out, will be one of the most interesting engineering 
works that has yet been attempted. 








MANUFACTURED IRON IN 


From a return issued by the British Iron Trade 
Association it appears that the production of 
puddled bar in the United Kingdom during 1882 
amounted to 2,841,534 tons, against 2,681,150 tons 
in the preceding year, the increase being 160,384 
tons. It is noticeable that the increase is larger 
than that which has occurred in the production of 
pig iron for the same period, but the figures given 
for 1881 in respect of the North of England are 
subject to the modification that they refer to manu- 
factured iron only, while those for 1882 apply to 
puddled bar; and as the quantity of the latter 
produced in 1882 was more than $100,000 tons 
in excess of the make of finished iron, a nearly 
corresponding increase of puddled bar may be 
assumed for the former year. The figures are 
appended : 

TaBLeE I.—Production of Puddled Bar in the United 

Kingdom, and in each of the Principal Districts thereof, 

in 1882, compared with 1881. 


1882. 





| Increase or 








District. 1882, | 1881. Decrease in 
| 1882. 
San, Dee eomeet aoe 
tons | tons tons 
Cleveland Me us ..| 852,199 669,159 +183,010 
South Staffordshire | 660,326 | 580,000 + 80,326 
Lancashire .. ie 277,476 | 236,672 + 40,804 
South Wales.. 213,179 | 310,068 — 96,889 
Scotland... ze 210,300 | 190,000 + 20,300 
North Staffordshire | 195,471 203,139 -_ 
South Yorkshire .. ..| 162,159 | 179,388 | — 
West Yorkshire ' 102,921 | 128,652 ee 
Shropshire | $8,987 | 99,472 | — 
Derbyshire .. 40,226 39,654 + 
Cumberland .. 23,040 | 19,124 + 3,916 
Other districts 15,300 | 25,792 — 10,492 
Totals 2,841,534 | 2,681,150 +-160,334 


The most noticeable feature in the return is the 
great increase in the Cleveland district, which, how- 
ever, is more apparent than real, for the reasons 
already stated. The actual production of finished 
iron in Cleveland in 1882, was 741,043 tons, so that 
the make of puddled bar was 111,156 tons in excess 
of the production of wrought iron. The return for 
1881, on the other hand, deals with finished iron 
only, and if a corresponding excess of puddled bar 
is assumed, the difference by increase in 1882, 
would be reduced fromj183,010 to about 80,000 tons. 
The production ,of manufactured iron in the North 
of England by the Associated Makers has been 
returned by the accountants to the Board of Arbi- 
tration at 631,043 tons, which is an increase of 
32,626 tons on the preceding year. The make of 
eleven firms is, however, not included in the Board 
of Arbitration figures, and these have produced an 
additional 110,000 tons, which brings up the total 
manufacture of finished iron in the North of Eng- 
land to the 741,043 tons stated above. The official 
returns of production issued by the Board of 
Arbitration for the year 1882, are appended. 

The actual production of puddled bar in the 





North of England has, however, been 35 per cent. 
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ee branches of trade comprised within its title, and as 
a - = ____ se  } an encouragement to working men to take a direct 
| | , | 1 part in securing the success of this object, it has 

ini tai f jars. gles. al. ; 

ee — FR... AO —— — | ___ Total _| heen decided to allot free space to such of the 
7 tons cwt. om -- ~ eo lle tons cwt. working classes as may wish to exhibit inventions 
March 3L 00 +» ests — " yoy os | Lege = py 17 bree be or models of their own make. Further it is intended 
a nl 917 14 113,214 13 | 14,3260 31,306 19 159,855 6 to appoint a committee of manufacturing exhibitors 
December 1. we a = nS escent | = © for the purpose of awarding three prizes of ten, five 
| 5609 13 433,216 4 62,569 9 | 120,647 6 | 631,042 12 and three guineas respectively to the three most 


Totals .. ee ee 





more than the production of the four leading 
varieties of manufactured iron already specified. 

In South Wales two of the largest works aban- 
doned the manufacture of iron for that of steel in 
1881, and a third has been entirely dismantled. 
The twelve works now in operation produce mainly 
coke bars for the manufacture of the plates and iron 
rails. Of the latter the aggregate make in 1882 | 
was only 46,978 tons against 118,177 tons in 1881, | 
the difference being 71,199 tons. In South Staf- 
fordshire thirty works have been closed during the 
last few years, while of the 1720 puddling furnaces 
still left, only 1115 were in operation during 1882. 
The make of iron was, however, greater than any 
time during the last six or seven years. 

Tne total numbers of puddling furnaces in opera- 
tion at the end of 1882 was 4369, being 814 less 
than in the preceding year, while the average 
annual production per furnace was 650 tons. It 
may be assumed that 10 per cent. of the furnaces 
constructed are usually out of work for purposes of 
repair, &c., and that of the remainder 21 per cent. 
were inoperative on account of the condition of the 
trade, and of that proportion probably two-thirds 
will not be lighted up again. Appended are the 
statistics of ‘puddling furnaces for 1882 : 














TaBLe III. 
—— ' 

‘Number of Puddling Per- 

Furnaces. Total centage of 

District. Ss Furnaces. Total in 
| Activity, 
Active. Inoperative. 

Cleveland ..—..|:1236 555 1791 69.01 
South Staffordshire ... 1115 | 605 1720 64.82 
Lancashire ae - 313 49 | 362 86.46 
South Wales «| 270 | 412 682 | 39.58 
Scotland aes a 300 | 80 380 | 78.94 
North Staffordshire .. 362 | 48 | 410 | 88.29 
South Yorkshire ot fe 59 i 337 $2.49 
West? _ .-| 180 | 22 202 89.10 
Shropshire ae oof “TE | 55 | 198 82.32 
Cumberland .. nal = 12 | 40 70.00 
Derbyshire... | =688 8 96 91.66 
Other districts. . eel 36 | 42 78 46.15 

' } | —_—_—_-—_— ——— 
Totals 4369 | 1927 6296 69.39 





The following is a summary of the returns re- 
ceived by the Association of the different descrip- 
tions of manufactured iron in 1882. They are not 
complete, as many firms merely divide their returns 
into ‘‘ puddled bar” and ‘‘ finished iron.” 











TABLE IV, 
cain : | Percentage o 
Description. Production. lyotat production, 
a teal in or ae 
tons | 

Ship plates 495,000 | 30.53 
Angles eke 169,000 10.42 
Bars ae a ve ee 434,200 | 26.78 
Rails Pe: pe a * 60,339 3.72 
Sheets - ‘<n a 114,200 | 7.04 
Hoops... “ a xs 71,000 | 4.38 
Wire rods a ee os 81,000 | 4.99 
Coke bars (for plates) 35,000 | 2.15 
Strips 2 e ae 42,600 } 2.62 
Tee iron .. es ae ne 21,720 | 1.33 
Packing iron .. a oat 3,500 } = 
Fencing ,, am sa ae 10,800 | 66 
Nail rods. . ae “i 18,600 } 1.14 
Boiler and other plates 64,000 3.94 

Total se --| 1,620,959 99.91 





The production of iron ship plates was larger in 
1882 than in any previous year, the increase in the 
North of England alone having been 47,500 tons. 
It is to be noted that this district produces more 
than three-fourths of all iron ship plates manu- 
factured in the country. The statistics show that 
the make of iron rails amounted to 60,339 tons, of 
which 46,532 tons were exported. The quantity 
of rails produced in the North has fallen from 
299,074 tons in 1872 to 5609 tons in 1882, and of 
bars from 75,153 to 62,569, while that of plates 
and angles has greatly increased, the net result 
being a total increase of from 610,251 tons to 
631,041 tons, 

A review of the prices of manufactured iron at 
the works does not show any great fluctuations 





during the past year. Taking the figures for the 
four dates, January 7, April 22, October 14, and 
December 9, those for the first, third, and fourth 
dates appeared to have remained nearly constant 
for all makes of iron, while there appears to have 
been a slight hardening of prices all round in 
April. 


NOTES. 
ScaLe or Harpness or Common MEtats. 

A NEW scale for comparing the hardness of metal 
has been compiled by Mr. Galliner, who in his ex- 
periments used small cylinders with conical points, 
and passed them loaded up to five kilogrammes over 
polished plates of the respective metals, from which 
they did not materially differ in hardness. Thus 
he found, indicating the hardness of pure soft lead 
by 1, that tinis represented by 2; hard lead by 3 ; 
copper 4 to 5; metal for bearings (85 copper, 10 
tin, and 5 zinc) 6; tempered cast iron 7; fibrous 
wrought iron 8; grey cast iron 10 to 11; mild steel 
12 to 13; crucible steel, blue 14, violet 15, straw 
colour 16; hard bearing metal (83 copper, 17 zinc) 
17 ; and very hard steel 18. 


Tue Oum anv ‘‘ Muyo.” 

During his recent lecture at the Institution of 
Civil Engineers, Sir William Thomson proposed 
the term mho for a unit of conductivity. Con- 
ductivity is the reciprocal of the resistance which 
is measured in ohms, and mho is found by saying 
‘‘ohm” into a phonograph, and then turning the 
drum backward. How Sir William finds the reci- 
procal of a value equivalent to a word spoken 
backwards he does not explain, and, on the whole, 
we think he has chosen a somewhat fanciful way of 
finding a new electric term. Nevertheless, a con- 
venient unit word for conductivity would be useful. 
We may add that in Sir William’s opinion elec- 
tricians may safely take the British Association 
unit of resistance as 0.9868 of the true ohm defined 
as 10° centimetres per second, or the Siemens 
unit as 0.9413 of the ohm. 


SoutH AMERICAN TIMBER. 

Some investigations by M. Thanneur show that 
South America is rich in woods for engineering 
purposes. The yandubay is exceedingly hard and 
durable ; the couroupay is also very hard and rich 
in tannin. The quebracho is, however, more in- 
teresting than any, and grows abundantly in the 
forests of La Plata and Brazil. It resembles oak 
in the trunk, and is used for railway sleepers, tele- 
graph poles, piles, and so on. It is heavier than 
water, its specific gravity varying between 1.203 
and 1.333. The colour at first is reddish like 
mahogany but grows darker with time. Being rich 
in tannin it is employed for tanning leather in 
Brazil, and has recently been introduced for that 
purpose into France. A mixture of one-third of 
powdered quebracho and two-thirds of ordinary 
tan gives good results. 


THe TEHUANTEPEC Sure RaAILRoAp. 

Captain Eads states that work has now actually 
been commenced on the Ship Railway, in the 
neighbourhood of, Minatitlan. MM. Van Brocklin 
is the engineer at present ih charge of the work. 
Assisted by four parties of engineers thoroughly 
supplied with outfits and instruments, he is now 
engaged in the task of surveying the proposed 
route. The first sections near Minatitlan have 
been approved, and official copies of the surveys 
filed with the Government in Mexico; and in 
accordance with the terms of the concession, the 
Minister of Public Works has detailed one of the 
most eminent Mexican engineers to be associated 
in the work. Captain Eads expects that the rail- 
way will be completed in less than five years, for 
the transportation of ships weighing (with their 
cargoes) 5000 tons gross. 


ENGINEERING AND METAL TRADES Exuistrion, 
In order that this exhibition may be made as 





thoroughly representative as possible of all the 





deserving exhibitors in this class. The Exhibition 
has received the certificate of the Board of Trade 
which protects unpatented inventions which may 
be exhibited, and reserves the right to the inven- 
tor to apply for a grant of letters patent or provi- 
sional protection for six months from the date of 
opening. 
Smuica and Liwe-WarteEr. 

M. Ed. Landrin recently brought before the 
notice of the French Academy of Sciences some 
experiments which he has made, proving that silica 
had the property of absorbing lime-water. Four 
varities of silica were employed—hydraulic, gela- 
tinous, Graham’s soluble silica, and hydrofluoric 
acid silica. The process consisted in placing 0.03 
grammes of silica in 100 cubic centimetres of 
lime-water, which had been treated with dilute 
nitric acid, and after a given time separating the 
silica charged with lime, and estimating the quan- 
tity of lime absorbed. Hydraulic silica absorbs 
more slowly than Graham’s soluble silicate ; but the 
silica of hydrofluoric acid absorbs slowest of all. 
In: all cases the final absorption or saturation is for 
one equivalent of silica from 36 to 38 of lime. The 
formula 3 Si O, 4 CaO, which requires for 30 of 
silica 37.3 of lime, therefore expresses the limit 
towards which these puzzuolanic phenomena tend. 


THE ELEcTROMOTIVE Force oF Batteries, 

Recent experiments by Mr. W. H. Preece, 
F.R.S., communicated to the Royal Society show 
that changes of temperature do not practically 
affect the electromotive force of a battery, but they 
materially affect the internal resistance. Faraday’s 
observation that the improved current from a 
heated cell is due to increased conductivity is thus 
confirmed. Mr. Preece’s results also show that of 
the various forms of batteries in practical use the 
Daniell is most seriously influenced by variations in 
temperature, and that in all experiments with that 
battery either the temperature must be kept con- 
stant or frequent measurements should be taken of 
the internal resistance of the battery and allowance 
made for the variation. Elaborate curves of varia- 
tion with temperature in Daniell, bichromate, and 
Leclanché cells, together with corresponding tables, 
are given in Mr. Preece’s paper. The laborious 
observations have been made by Mr. Shida. The 
electromotive forces and resistances of the batteries 
were measured by the discharge test. 


Roya TEstinc EsTaBLISHMENT, BERLIN. 

A new journal has recently made its appearance 
which promises exceptionally well. It is devoted 
to information on testing materials, forms the 
otticial organ of the royal testing establishments in 
connexion with the Berlin Polytechnic, and is 
edited by Dr. H. Wedding, whose name is a 
guarantee for the high standing of the new journal. 
The first number, which has just reached us, is a 
quarto journal of forty-eight pages containing a 
variety of information on the subject of tests of 
material, regulations for the Berlin laboratories for 
mechanical and chemical tests, the tests of building 
materials, &c. An elaborate article by Dr. Béhme, 
the assistant manager of the institution, deals with 
the most suitable form for the ends of test bars, 
and in it are illustrated some very ingenious ball 
sockets for holding the test-piece, the latter having 
only a straight collar at the end if round, or being 
widened if flat. Professor Finkenir, the manager, 
contributes an article on investigations of pig iron, 
dephosphorised by the basic process, while some 
exhaustive tests of cement and cement concretes, 
made by Dr. Béhme with a view of comparing Ger- 
man and Russian standards, are given in full. The 
journal has probably not a very wide field, but in 
the interest of scientific research, we trust it will 
prosper. Published by Julius Springer, of Berlin, 
it is quite up to the best standard of journals in 
typography and illustrations. The latter are excel- 
lent engravings on stone. The title of the journal 
is ‘*‘ Mittheilungen aus den konigl. Technischen 
Versuchsanstalten zu Berlin.” 

‘FERRO-PrRussIATE MULTIPLYING Process. 

An improvement has recently been made in this 

very convenient process for producing copies of 
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drawings in white lines on blue ground by Messrs. 
Schleicher and Schiill, of Diiren, Rhenish Prussia. 
These enterprising paper manufacturers have intro- 
duced a continuous transparent drawing parchment 
in rolls 40 in. wide, and at a very reasonable cost, 
which is sufficiently transparent to be used in place 
of the usual tracing, and is still an excellent draw- 
ing paper, with a very fine surface, takes pencil and 
ink well, and will allow lines in pencil to be rubbed 
out or ink lines to be either scraped out or 
washed off the surface. It is, moreover, exceedingly 
tough and well suited for small scale drawings. 
The instructions for producing blue prints supplied 
by the above-mentioned firm are as follows: Am- 
monia citrate of iron 2 lb. 5} oz. avoir., red prus- 
siate of potash 1 lb. 9 0z. avoir., dissolve sepa- 
rately in water, mix and make the whole up to 
one gallon, this solution to be carefully kept from 
light. Ordinary paper upon which the copy is to 
be produced is then well brushed over with the 
solution in a dark room and there left to dry. The 
drawing in transparent parchment or a tracing is 
then placed in a copying frame with its face to the 
glass, a piece of ferro-prussiate paper is placed 
behind and the frame closed, taken out of the dark 
room and exposed to sunlight. The yellowish 
green colour of the prepared paper changes through 
bluish green and bluish grey tints into an olive 
green with metallic reflections ; at this stage the 
process must be interrupted, the frame taken back 
to the dark room and opened, the drawing washed 
in cold rain water until the lines are pure white on 
blue ground, when it can be dried between blotting 
paper. To be able to watch the progress of the 
process better, it is advisable to leave the ferro- 
prussiate paper longer than the frame; the ex- 
posure varies with the intensity of the light from 
tive to thirty minutes, the correct time for stopping 
is soon learned by experience. 
ACCUMULATORS AND METALLODION. 

Dr. H. Aron, of Berlin, who is well known for his 
investigations of secondary batteries, has enriched 
scientific phraseology with the somewhat peculiar 
term of metallodion, by which he denotes a mix- 
ture of any metallic oxide with collodion, the 
solution of gun-cotton in a mixture of alcohol and 
ether which is so largely used in photography. 
Dr. Aron’s experiments commenced in the year 
1880, when it appears that he, before the proposals 
of M. Faure became known, used plates consisting 
of spongy lead, which, however, he found in sub- 
sequent experiments suitable only as negative 
electrodes, the formation of suboxide of lead at the 
positive electrode probably diminishing the con- 
ductivity of the battery. Dr. Aron proposed, it 
is stated, the use of minium, and once even asked 
his assistant to prepare a minium plate; he did not 
carry out the idea, as he considered it impossible to 
fasten the minium properly to its plate. Later on, 
however, he prepared a lead plate with a coat of 
minium and collodion made into a paste, and pro- 
ceeding on these lines he obtained some interesting 
results. Metallodion seems to admit of further 
useful application. If the carbon of a Leclanché 
cell is brushed over with a paste of pyrolusite and 
collodion, the carbon rod needs no further adjust- 
ment, and may directly be placed with the zinc in 
the vessel contaiming the solution of chloride of 
ammonium without requiring a special porous cell. 
Dr. Aron further observed that to impart to the 
lead plate the necessary crystalline structure, it 
need not be placed in nitric acid previous to its 
further preparation, it will be sufficient to use a 
mixture of sulphuric acid with a little nitric acid in 
the battery, or, better still, to employ at first pure 
sulphuric acid, and then, after the lead has become 
covered with a thin coating of peroxide, to add the 
nitric acid, when this peroxide, being practically 
impenetrable to nitric acid, will prevent any too 
energetic action. Plates may thus be prepared to the 
depth of one half millimetre much more quickly 
than under ordinary circumstances, and they readily 
acquire a good charge, but they do not appear to 
be able to hold this charge so long as a Faure or 
metallodion battery. 


UnitEp States CuRRENCY. 

The comptroller of the currency reports that 
from November 1, 1881, to Noveinber 1, 1882, the 
production of gold by the mines of the United 
States is estimated at 43,559,021 dols., and the 
amount of gold exported from the country at 
36,122,536 dols. The difference, 7,236,485 dols., 
is the increase in the country. The Directors of 
the Mint estimate that 2,700,000 dols. of this 





amount has been used in the arts, leaving 4,536,985 
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January 1, 1879. 





f dols. dols. 
Gold coin 278,310,126 355,681,532 
Silver coin . 106,573,803 126,009,537 
Legal tender notes 346,681,016 346,681,016 
National bank notes 323,791,674 337,181,418 


Total .. 1,055,356,619 1,165,553,503 


dols. as the increase in the stock of gold remaining 
in the country and available for circulation. The 
total excess of imports of gold over exports, from 
the date of resumption of specie payments, January 
1, 1879, has been 161,311,578 dols., and the total 
gold product of the mines of the United States for 
the same periodis estimated to have been 147,509,021 
dols. This is the first year since 1879 during which 
the exportation of gold has exceeded the impor- 
tation. The above Table shows the amount of coin 
and currency in the country on January 1, 1879, 
and on November 1, of the years 1879, 1880, 
1881, and 1882. 








HYDRAULIC FAN BRAKE. 

We have mentioned in a previous number of En- 
GINEERING,* the hydraulic fan brake in use on the 
inclined plane railway above Vordernberg, where the 
ore is brought down from the Hisenez Railway to the 
storehouses in the Vordernberg valley ; of this brake we 





* ENGINEERING, vol. xxxiv., p. 350, 


November 1, 1879. 


‘ conditions of practical work. 





November 1, 1832. 


November 1, 1880. . November 1, 1881. 
dols. dols. dols. 
453,882,692 562,568,971 567,105,456 
158,320,911 186,¢ 365 212,324,335 
346,681,016 346,681,016 346,681,016 
343,534, 107 360,344,250 362,727,747 





1,302,718,726 1,455,631,602 1,488,838, 554 


annex illustrations. The plane is 1512 ft. long, with a 
uniform gradient of one in four—a single line with a 
passing place at the centre. The descending and ascend- 
ing loads are respectively 9.75 and 5.5 tons, and are 
worked by wire rope from a double-coned driver 
(partly shown in the figure) of 19 ft. diameter in the 
middle, which makes 74 revolutions per minute. The 
drum is geared directly with a vertical brake sha 

whose lower end works in an adjustable footstep 
bearing fitted with a gland for facility of lubrication. 
On this shaft are the two brakes. The upper is an 
ordinary drum-brake, about 12 ft. 3 in. in diameter, 
applied by hand in the ordinary way. The lower 
brake is the hydraulic fan. It has four arms, about 
7 ft. in diameter over all, each fitted with a wooden 
blade about 20 in. by 24in. The area of the blades, 
as well as their radius, and the depth of water above 
them, can be varied as may be required, so as to suit 
various speeds and resistances. The fan works in a 
tank about 12 ft. square. We are informed that the 
system acts well, proves itself adaptable to varying 
loads, and gives little trouble under the ordinary 
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ILLUSTRATED PATENT RECORD. 





28, 1883, 
icated from Abroad the 





In the Cases of I tions 


Names, &c., of the Communicators are given in Italics 
after the Applicants’ Names. 


— 


Nos. 
Dates. 


2573 
2574 
2575 
2576 
ra 
2579 


2602 


and 








NAMES, &c. 
OF APPLICANTS, 


ABBREVIATED TITLES, 0. 





W.G. Kite, Romford, 


Essex. ; 
A, Wheeler, Darlington. | 
R, E. B, Crompton, 
London, & T. Crabb, 
Chelmsford. 
J. Millington, Wolver- 
hampton. 
Clay. 
ert Knapp. 
B. Keeling and J, D, 
“Mucklow, London. 
Pitt, Jerzmanowski, 


~~ Richmond. | 
. E. Hiester, Harris- 
“ie Penn., U.8,A. | 


R. _ ene. Birming- | 


| 
8. = London. 
W. @. Gard and T. H. 
Cobley, Dunstable. 
Jensen. Ericsson. 
al Slater, !Newark- | 
pon-Trent. 
J. Dugdale, Blackburn. | 
T.T. Vernon, Uttoxeter, | 


Staff. 

G. A. Helliwell and J. 
H. Waller, Tod- 
morden, Essex, 


A. Pyke, London. 
Lake. Bray. 


Lake. Miles. 
Thompson, Stevens. 
A. Horne & J. vei 


1 buaale, Liverp 
a B 


cae _— 
Redfern. Gautier, 
P. Smith, 8. Ambier, 
and J. Lund, 
Keighley, Yorks. 
Edwards, Cremer- 
Pirnay et Cie. 
Johnson, Journet. 
Johnson. Liautand 


7, 


J, Siddeley, Liverpoo! 

. Siddeley, Live : 

J. and R. J. Poot, 
London. 

P. Jolin and J. Parsons 

Mills. Baverey. 

G. G. Rhodes, Livers- 
edge. 


lC 





F. T. Williams and J. 
C. Howell, Llannelly} 
H. Burt, Srathampten 


E. C. Warburton and | 
R. R. Harper, London! 
J. — Birming- | 


am 
Hammersley. eins 

R. oy Castle 
Mills, I 

Ww. Birondley, Brighton, 
and E. J. Houghton, 


mdon. 
Pitt. Thronsen. 


C. R. Dames, Bath. 
Hardingham. Roberts 


Clark. Goodwin, 
Beck, Soisson. 


J. P. Hellier, Glasgow. 
Barber. Taylor and 
Barber. 

A. Hoyois, Clabecq, 
Belgi 


elgium., 
F. Weldor, Farnham. 
D. Evans, Blaenavon. 
Abel. Durand and 
Huguenin, 
G. E. Gouraud, London. 
J. Withinshaw, Bir- 
ham 


ming a 
W. J, Brewer, London. 
Dd& ad vr es i. 


Sha 
H, why Gomavieh. 
e “A Bis, - 
ater,Orango, 
N.J., U.S.A. 

W. W. Macvay and 
R. Sykes, tle- 
ford, Yorks. 

A.H. a London. 

A, Clark, London. 

T. H. Ball, Chicago, 
Il, U.S.A. 





| Arc regulator lamps, 


Preventing draught horses from || 
falling, &c. 
Scissors and shears, 


Negro-pots, Dutch stoves, &c. 


Knitting machinery, 
Pencil-cases, 
Use of incandescent lamps. 


Manufacture of gas, &c, 
specification). 

Dentistry, (Complete specification), 

| Hammocks, and their combination 
with a tricycle and a tent, (Com- 
plete specification). 

Fastening chests, &c. 


(Complete 


| 


2606 | 
2607 | 
2608 | 
| 2609 
2610 
2611 | 
| 2612 
| 2613 | 
| 2614 
| 261 
2616 
2617 
E18 


| 2620 


| am 





| Saddle bars. 
| Tannic black. 


Microphones. | 
| Fishing reels. 


Sizing machines. 


| 
Dynamo-electric machines and | 
electro-motors. 


rang for spinning, &0., cotton, 
uC. 


| Holding hats. 
| Machines for se: , feeding, ko,, | 
shoe-lace studs. (Complete specisi- i 
cation). } 
Manufacture of barbed wire | 


Feeding bottles, 
Hatch covers for barges, &0, 


Weighing machines, | 


specification). 
Manufacture of gas. 


Balling heads of gill boxes. 


| 
Spening é doors b y electrical means, | 
| 
i| 


Deetingnguenaten forcarding engines, | 


=. of sulphate of lime. 
Preserving articles of food, &c. 


| 
Extracting —. &e. | 
Advertising machines. 


Electric arc lamps, 
Chenille, &c. 


’ 


Steam generators, combined with 


Operating gas engines, &c, (Complete || 


| 2622 


| 
I: 


I 
i| 
| 
i| 


| 2627 | 


2631 
| 2632 | 
2633 


2636 


2641 


i} 
| 


apparatus for manufacturing in- i 
flammable gas. i} 


Manufacture of spongy plates, &c. I 
——e reciprocating into rotary | 


Indicating the movements of trains 
by electrical means. 


| Construction of floorings, &c. | 


Treatment of celluloid, zebber, oC, | 
Apparatus for cleaning flues 


Electric-lighting on railway 
trains, &c. 


Cartridge holders. 
Stoppering bottles, &o, 


Manufacture of fuller’s earth, 
Merchant-bar rolling-mills.. 
plete specification). 
team engines, 
Spring mattresses, 


(Com- 


Corsets or stays. 
Sofa-bedsteads. 


Steam engines, 

Range finder. 

Rolling ingots, &c. 

pe Bay ‘of colouring matter. 
Telephonic apparatus. 
Steam-boilers, 

Paper fasteners and files. 
Winding engines. 
Generating steam. 
Embroidering machixes, 
Wrenches. 

Stoppering bottles. 


Tramways. 
Fire-proof screen. 
Steamships, 





2645 
2646 | 
| 2647 
| 2618 





3 | Lake. 


May26 
2619 


2637 | Lake. fPichler a 
May28 


2643 | 


2650 | 


| 





Nos. 
NAMES, &., 
oy | Ladies’ necklets, &c. 


sl Mason, and T. H. 


- ea Maccles-| 


| field, 
| 2604 | ie = dons Middle- | ee yarns. 
| 2605 | * st Dougias, Stour- | Chronographs. 


| J. x Muir, London. | 
| J. Newton ng J. 
dham. 


Leech, 
‘ Ay Sheffield. 
G. Stiffe, London. 
Letmans. Wetss- 


erber. 
H, horn, Hounslow. 
| @: F. Howard, London. 
F. Newman, Ryde, 
e. Sime. 

Taberlet. 
| Lake. Strouse, 
Wirth. Freter. 
Wirth. Honigmann, 


J. Boyd, Shettleston, 
Lanark. 
E. A. Jahncke and H. 
W. Herbst, London. 
a 3. Hanisch & 
roeder. 
J. F. Sang, London. 


| 





Spence. Droz et fils. 

W. y, Birming- 
ham. 

2626 | W. Growhel. oa: 

| and 


| Stockton ee 
R. W, Hunt, Scarboro’. 





. Butler, Black- | 


| Haddan, Wilson. 
— Welter, 
N. D. Spartali, Liver- 


| pool. 
2634 0. ed. Chamberlain, 
| 0 
2635 | Clark. 
| Gri 


Fitch and | 


Clark. "Wl ‘amilton. 


Fels. 

H. J. G. Halstrom, 
| Koping, Sweden. 
j= Vander Lin- 
| A. Sturmer, Elber- | 
| feld, Germany. 


Imray. Koechlin. 

| 0. H. Brampton, Bir- 
|  mingham. 

| J. Elliot and T. A. 
Cunningham, Dal- 
|  deattie, N.B. 
Haddan, Brunner, 


I. = Hattersley, Lon- 
on. 

W. Field, Birming- 
ham. 

W. R. Barker and A. 
L. Savory, London 

0. F. Claus, London. 





9 | J. Illingworth, White- 


| ‘Jee, Yorks. | 
Lake. Parks. 


| Lifeboat. 
nd | Explosive materials. 


| Steam boiler, &c., furnaces. | 





| Obtaining artificial light and heat. 
(Complete — ton). 
| Spinning mules. 


| 
| Metallic felloes for rubber tyres. 
ars. } 


| Neckties and co! 


Saddles, 


| Saddle 


bars. 
t—~ and grag games, 
., drains, 


FS od or oo 


Torpedo boats 
Securing candles in candlesticks, &e,| 
Corset. (Com _ speci) ification). | 
Automatic la’ 

Producing warmth 

Winding, doubling, &c., yarn. | 
Money boxes, &c i 
Extracting sulphurous acid. 
a for excavating, deliver- |i 
Manehaotars of air gas. 


Watches. I 
Portable forges. } 


Shaping clay ware. 
Safety stirrup bars. i 
Bicycles, tricycles, &c. 1} 
Power looms. | 
| eee for preparing food for | 


} peeiiees smelting furnaces. 


Stretching and drying fabrics. 
Propellers for vessels. 


| ennai, pleating, &c., mus- | 
| conptings for railway vehicles, 


| Wood screws. i 


Automatic continuous brake. {| 
Shoemakers’ lasts and shoes. 


Cleansing and bleaching cotton. &c. | 
Bill files, &c. 


| 
a ee device for wearing apparel, 


Centrifugal cream separators. | 
Breechloading rifles, &c. 

Manufacture of food. ! 
a ot of strontia and hydrosulphide | 
Drying:rags, wool, &c. 
Chilled castings, &c. 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


1.—Announced May 29. | 





Name. 


| xo. | 


Name. No Name. | 





| 1883 
1 | Smeecton. 393 | Beer. 


1883 











INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding N — in Liets of 
Applications for Patents 





No. 





1883 
2544 


2545 | Pitt 
| 
2546 | 


| Name. No. 


Name. No. | Name. 





1883 
2556 
2561 
2583 


| Pitt (Jerz- 
| _ manowski), 


(Richmond) 
Hiester. 








ie (Bray). 
a | 


1883 | 

2606 | Muir. 

2616 | Lake 
(Strouse). 





(Roberts). 
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1,—Time for ante 





TO PROCEED. 
4 eo’ expires Friday, i} 


une 15, 1 





No. 





| 1883 


| 330 | Dowson. 


1882 | 1888 
5938 | 


| Name. No. 


Name. | No. Name. 





331 


Lake (Merrill 
333 


and Nolan) 





\ 


Darling. 
Alexander 
| (Cheswright)} 355 


1883 
348 
349 


Courtenay. ! 
Teske. 
Boehm | 


| 
| (Blancke) | 




































































No. Name, No. Name. No. | Name. 
1883 883 1883 | 
857 e 455 eee. 820 | Lake (Luth- 
(Boissier) 463 | Wirth Dick | _ ringer). 
359 | Baker. and 911 | Capell. 
361 | Lake pro ding 1057 | Coley. 
Cog 488 | Guy. 1123 | Harley. 
367 | Had 578 | Gay. 1437 Alexander 
rj sll &} 610 | De Gruyter. | _ (Fisher). 
Co.) 647 | Luetke. 1865 | Huth. 
369 | Grimston andj 700 | Lindley. 1942 | Thompson, 
Bower. 754 | Bailey. 2052 Hudson, 
371 | Swonnikoff, 755 | Fish (Taylor)} 2088 | Fawcett, 
373 | Palmer. 763 | Imray 2142 | Davidson, 
378 | Lake (Stites, (Frémy & | 2146 | Bartlett. 
Steel, Aus- Urbain). 2168 | Lake (Mehl). 
tin, Vannote,| 773 | Lake (Monté-| 2174 | Walker. 
Donnelly, richard). 2177 | Borrett. 
| and Mace.) | 
I1.—Time for entering Opposition expires Tuesday, 
June 19, 1883. 
No. | Name. No. | Name. No. | Name. 
1883 | 1883 | 1883 | 
175 | Morgan- 454 | Thompson 981 | | Dansken. 
Brown | (Hewett &] 998 | | Lake (Le 
| (Martini). | Clark). Gay). 
366 | Watson. 479 | Perott. 1000 | Jack and 
381 | Smeeton. 494 | Dutton McColl, 
383 | Hart, (Sieper). 1116 | Steel and 
386 | Atherton. 499 | Weather- | Whitehead. 
| (Yule). | hogg. 1295 | Molison. 
393 | Beer. 533 | Barlow 1501 Marchant & 
396 | Walker | (Cazeneuve) | _ Wrigley. 
(Irmaos). 534 | Colley and | 1687 | Roberts 
399 | Groth (Belle- Wingfield. ] 1915 | Jackson. 
| . froid) 565 | Ferrer. 1924 | Sellon and 
407 | Abeleven 577 | Bauer | Sellon. 
410 | Christian. (Stelzner). | 2080 } Hodgkin & 
416 | Wirth 584 | Doulton. Perrett. 
| (Speckhart] 596 | Imray 2087 | Abel 
| and W — | __ (Breyer). 
| mann). 660 2120 | Marchant. 
417 | Marshall (Cooper. 2126 | Atkins. 
| (Carter). 777 | 2152 | Arrighi. 
418 Hopkins and | a 2156 | Ayrton and 
Turner. | _ Noye). | Perry. 
428 | Chubb. 794 | Lake (Car- | 2175 | Pitt 
433 Rowan. pentier). | _ (Schutte). 
437 | Turner. 869 | Mills (De | 2544 | Pitt (Jerz- 
447 | Cheesbrough | _Landtsheer: manowski). 
| (Davisand} 922 | Day (Camp- | 2545 | Pitt 
} lake). bell, Bond, | (Richmond). 
443 | Cheesbrough Brown, 2546 | Hiester. 
Davis and Radcliffe, | 2561 | Nash. 
lake). |  & Detrick). | 2606 | Muir. 
925 | Imray | 
'  (MeKevit). 
PATENTS SEALED. 
1.—Sealed May 25. 
No. Name. No. | Name. No. Name. 
1882 | 1882 1882 | 
5624 | Graddon. 5720 | Bunten and | 5935 | Lake 
5651 | Vandersteen - Russell. (Hammond) 
straaten. | 5749 | Gedge -_ | Cole. 
5656 | Matheson. (Armelin), | Hemming. 
5657 | Cutlan. 5754 | Bayley. 1883 
5662  Clennett. 5765 | Clennell 232 | Urquhart. 
5669 | Blyth. (Sauceau). | 346 | Eaton. 
5670 | Melvin. 5793 | Ibbetson. 898 | Tweedy. 
5674 | Wells. 5805 | | Lake(Smith). 1201 | Findlay, 
5679 | Barker. 5832 | Lake (Stead).] 1271 | Lawton. 
5683 | Davis. 5867 | Clark (Swel). | 1353 | Lehmann, 
5707 | Simpson and § 5911 | Stenson. 1363 | Imray 
Fawcett. (Pick). 
Il.—Sealed May 29. 
No. Name. No. Name. No. Name. 
1882 1882 1883 
5698 | Heppenstall. | 5913 | Wirth (Farb- 70 | Allibon and 
5708 ensen JSabrik vor- Turton. 
(Aktiebolag). mals Bron-] 188 | Aimers and 
712 | Vaughan ner). Tinline. 
(Meinesz). | 5940 | Thackerand] 574 | Burdess. 
5714 | Horne, Green. 1124 | Burdess. 
5725 | Morgan. 5941 | Pieper 1154 | Cox.* 
6726 | Warre and (Friederichs).} 1262 | Buckholz. 
mon, 6068 | Hollands. 1304 | Haddan 
5731 | Dauncey. 6095 | Abel (La (Marks). 
5756 | Foot. Société A. | 1331 | Pitt (Miller), 
5757 | Truman. Labresse et | 1338 | Reddie (Na- 
5759 | Gilbert. J. Richard). tional Ma- 
5786 = (Sahl- | 6098 | Mills (Vernay x. Co.) 
strom). and Rouz),{ 1371 erranti 
5787 | Groth (Sahl- | 6100 | Greig and Ye and Szeze- 
strom). | Greig. panowski, 
5788 | Groth (Sahl- | 6110 | Thompson 1407 | Bowen. 
strom), | (Du Pont).} 1415 | Haman, 
5812 | Rawlings. 6144 | McDougall. 1509 | Griffiths. 
5823 | Carpenter. 6198 | Hurst. 1564 | Lake (Dodson 
5876 | Thompson. & Dodson) 
1616 | Chase. 








FINAL SPECIFICATIONS FILED. 


| May 19, 1883, Nos. 5393, 5504, 


5506, 5508,°5509, 5510, 5512, 5514, 


5515, 5520, 5530, 5545, 5566, all of the year 
1 


- 5582, "5588, 5536, 5538, 5539, 5541, 5543, 5548, 
5559, 5599, all of the year 1882. 

pe 5555, 3556, 5557, 5558, 5561, 5562, 5563, 5567, 
5569, 5571, 5648, 5649, 5664, 5745, all of the 
year 1882, 
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FINAL SPECIFICATIONS FILED—continued, 
May £8, 1883, Nos, 5570, 5572, 5573, 5575, 5578, 5580, 5581, 5582, 

5584, 5587, 5592, 5594, 5545, 5598, 5607, 5618, 
5627, 5734, 5928, ell of the year 1882, and 
664, 811, both of the year 1883. 

5591, 5593, 5609, 5615, 5633, 5637, 5667, 5717, 
5795, 5815, all of the year 1882, and 297 of 
the year 1883. 

5603, 5604, 5606, 5608, 5611, 5616, 5617, 5621, 
5634, 5635, 5754, 6145, all of the year 1882. 





PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 





No. | Name, No. | Name. 
1880 | 1880 | 1880 | 
1961 | Sauvée. 1996 | Clark 2019 | Lake 

1962 | Bowden (Milbank). |  (Frandsen) 

| (Bailarini).| 2000 | Reynolds. 2026 | Lake 


Name. No. 





Marshall. 2001 | Urquhart. (Lucken- 
Wilson. 2003 | Geny. bach). 
| Billing, 2005 | Von Naw- 2029 | Menzies and 
} Hunt | rocki | evan. 
| (Drown). (Schusterius)}] 2033 | Gaskell and 
Savigny and | 2006 | Shiels. | Grocott. 
| Collineau. | 2007 | Hall. 2034 | Powles. 
2 | Mérichenski. | 2008 | Fowler, 2037 | Clark 
| Naish. Burton, & | (Drew). 
| Wischin. Shaw, 2042 | Loring 
| Deschamps. } 2014 | Maguire. | (McDonald 
Pfannkuche [| 2015 | Scholes. and McAl- 
and Pfann-] 2016 | Allen. | Lister). 
|  kuche. 2017 | Johnson 2043 | Abel 
| Liley and (Reaney & | (Brognard) 
+ Liley, Griscom). 











Il.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 





No. Name. No.| Name. 
1876 | 1876 
Lake 2048 | Frost and 2093 | Johnson 


| Name. 

| 

| (Vanhorn Walmsley. (Vautherin) 
J 





1876 
2020 


& Cranston).] 2052 | Brown 2099 | Jensen 
Jobnson 2062 | Lister. | (Osenbriick) 
(Hoyt and | 2069 | Robinson 2111 | Potter. 
Hoyt)). 2071 | Hamilton. |} 2128 | Durham and 
| Howse. 


2045 








PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 





No. Name. No. | 


1880 
2067 Hill. 
Arnaud, 

Moulet, & 
Ginoyer 
(Partly 
Blane and 
Porte). 


Name. Name. 





80 | 
Lake (Huré).} 2 
| Planche. 
| Brown. 
| Winter 
(Partly Craik 
| Rylands. Leake. 

5 | Morgan- Lake (Bald- 
| Brown win). 
(Crompton Daniels (Un- 

Lafargue. registered). 


Shackleton, 
Garrard. 
Lake (Stoner) 
Miller. 
Brown. 


2106 Haddan 
(Blackhall). 
2185 Sherwin, 2122 














PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 





No. Name. No. | 


1876 | 
2556 | Parker and 
Weston. 

2193 | Codd. |  Griin), 
| 2685 | Duncan and 
Newlands. 


No. | 
1876 | 1876 | 
2322 | Johnson 2183 | Roeckner. 
| (Meunier &] 2199 | Lees. 
2268 | Brookes 
(Radde). 


Name. Name. 
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ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING MAY 26, 1883. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
iz stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specijications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, losi: 


(June 1, 1883. 





is provided with a suitable commutator for transmitting a con- 
tinuous flow of electricity to the brushes. Fig. 1 represents an 
elevation of the dynamo, showing five of the field magnets, and 
Fig. 3 shows an inside view of the disc with field magnets showing 
the serrated edges. (September 23, 1882). 


4631. Crank for Bicycles, &c.: F. G. Kinnaird, 
London, (6d. 2 Figs.}—A crank made shorter than that of 
the ordinary bicycle has an extending pedal lever fitted to it. 
(September 29, 1882). 


4641.* Manufacture of Ornamental Pile Fabrics: 
T. F, Firth and F. Farrand, Heckmondwike, Yorks, 
(2d.]—The pile is produced at different levels, the difference of 
level being indicated by pressing upon the pile with a hot plate 
or roller upon which a design is formed, (September 29, 1882). 


4649. Machinery for the Production of Ornamental 
gs: C. Jackson, Nottingham. (8d. 6 Figs.)— 

The press rollers are heated by gas and covered with asbestos, 
bands of the same material being employed for guiding and hold- 
ing pleatings, frillings, &c. The pleating blades are worked by a 
cam. (September 30, 1882), 


4661.* Artificial Light Apparatus for Photograph- 
ing, &c.: J. Y. McLellan, Glasgow. = (2d.)]—Magnesium 
wire is burnt in oxygen for the purpose of obtaining an intense 
light. (September 30, 1882). 


4662.‘ Apparatus for Conpltas and Uncoupling 
Railway Carriages, &c.: J. Richardson and C. 
Greenwood, Harrogate, Yorks. [4d.|—In place of the 
usual hook and chain a solid head is formed on the draw-bar of 
one carriage, to which is fitted a hook for taking into an eye on 
the other carriage. The apparatus is worked by a hand lever at 
the side of the carriage. (September 30, 1882). 


4666." Looms for Weaving Carpets, Velvets, Plush, 
&c.: J.B. Alliott, Nottingham. (J. Wade, New York, 
U.S.A.) [4d.J)—Relates to a wire motion whereby control is 
obtained over the pile wires from the point of withdrawing them 
out of the fabric to the reinserting them into the open shed and 
wire box, to arranging the apparatus for withdrawing and rein- 
serting the pile wires, to means of driving looms by friction gear- 
ing, andto the construction of a roller for taking up the fabric 
during the process of weaving. (September 30, 1882). 


4672.* Manufacture of Peat Fuel: G. Wilson. Lon- 
don. (2d.]—The peat is dried in an oven provided with agitators 
and mixed with,pure peat charcoal and afterwards with a glutinous 
body and pressed to the required fornr. (October 2, 1882). 


4673. Coupling for Railway Vehicles: R. Stone, 
Bristol. (6d. 6 Figs.)—Fig. 1 represents in elevation two 
vehicles as unceupled, and Fig. 2 represents in plan the vehicles 
as coupled. At one end of the vehicle A isa coupling hook a 
hinged to the draw-bar b. Below the hinge is a plate ¢ pivotted 
to the draw-bar b, and capable of being so operated by a lever 
pivotted to the end wall of the vehicle, as either to bear against 
the underside of, and bring into a horizontal position, the coup- 
ling hook a, or to be withdrawn from supporting the hook. To 





the vehicle B is attached a crosshead or claw d hinged to the 
draw-bar 6. When the vehicles approach one another, the 
coupling hook being in the positien shown in Fig. 1, the outward 
end of the claw d enters a recess formed in the split flap m; but, 
if the lever causes the plate c to raise the coupling hook a, 
then, on the approach of the vehicles, the crosshead d is moved 
upwards by contact with the hook a and is guided in the split 
flap m, and engages as shown in Fig. 2. To disengage the 
vehicles the plate c is lowered, and the vehicles caused to 
momentarily approach each other. Another arrangement of 
coupling is described and illustrated. (October 2, 1882). 


4674. Steam Engines, &c.: T. J. Handford, Lon- 
don. (7. A. Edison, Menlo Park, N.J., U.S.A.) [6d. 8 Figs.j— 
The throttle-valves or cut-off mechanisms of all the engines driv- 
ing generators, arranged in multiple arc relation to each other, 
are so arranged that any variation in the actien of one is com- 
municated to all the others. Referring to the illustration, which 
is an elevation of two engines with a diagrammatic plan of their 





amount of price and postage, and addressed to Mz. H. READER 
Lack. 


3743. Machinery for Dyeing, Sizing, and Wringing 
Hanks: S. Spencer, Radcliffe Bridge, Lanc. [é6d. 
4 Figs.)—Refers to the combination of an arrangement of toothed 
gearing for effecting the rotation, dwell, and reversal of rotating 
hooks with a travelling apron and fingers for removing the hanks 
from off the hooks after they have been twisted and unwrung. 
(August 5, 1882). 

4539. Manufacture of Iron: W. Clarke, Birming- 
ham. (2d.)—Common iron whilst under the operation of pud- 
dling is treated with a mixture of Tafna ore, iron pyrites, saw- 
dust, and salt, or their chemical equivalents. (September 23, 
1882). 

4547. Dynamo-Electric Machines: R. Barker, 
Port View, Seacombe. (4d. 3 Figs.J—A series of field 
magnets with serrated edges are secured to two stationary vertical 
discs fixed to the bed-plate. The sides of the polar extremities 




















of the field magnets are bevelled so as to obtain a greater 
intensity of the field. One of the discs is provided with 
an opening to facilitate the removing of the armature. The 
armature consists of a drum of sheet copper, copper wires, or 
copper bars revolving within the magnetic field. The drum may 









































connexions, the valves of the cylinders are operated by means of 
the eccentrics D. The rods of the inlet valves are connected to the 
sliding block d, and the rod of the exhaust valve directly to 
the ecoentric. The movement of the governor balls acting through 
the arm and link as shown varies the position of the sliding 
block d. In the example it is supposed that each engine shaft O 
carries the armature of a dynamo machine. Each of the field 
magnet circuits contains a resistance R, for varying the electro- 
motive force as required from the addition or removal of trans- 





be made in sections suitably insulated and wound. The machine 


slide blocks d of an engine is changed by moving the lever N 
which at the same time, through the connexions as shown. 
changes the slide blocks of the other engines. The weights M 
assist in turning the shaft, and weights N assist in bringing the 
levers down. A varying resistance R! operated by a spring 
governor a@! attached to the shaft O is also plaeed in the field 
magnet circuits. Ina modification, pivotted centrifugal spring 
weights carried by the flywheel of each engine are connected with 
a double or a single eccentric mounted loosely on the shaft, 
(October 2, 1882). 

4675." Keyless or Stem Winding Watches: T. 
Waller, Coventry. (2d.)—The inventor attaches ‘a small 
piece of steel in the interior of the case and to the winding stem, 
acting asa dever upon the moving bar.” By drawing out the 
winding button the hands are controlled, and upon releasing the 
button it returns to its normal or winding position. (October 2, 
1882 


4677. Railway Brakes: J. Bickle, London. (2d.)|— 
The brake block is so constructed that it can be brought to act 
partially upon a portion of the periphery of the wheel and 
partially upon the rail upon which the wheel runs. (October 2, 
1882). 

4680. Electric Machines: J. 8, Beeman, W. Taylor, 
and F. King, London. (2:.|—The field magnets are built up 
ona hollow shaft made to revolve round a shaft carrying the 
armature, and are wound in disconnected sections joined by 
switches into series or multiple arc. The field magnets are con- 
structed with their iron core hollow, and the pole-pieces are 
made adjustable and of various shapes to conform with the shape 
of the armature. The armature is made with interchangeable 
bobbins wound by machinery and fixed by a metal ring. The 
cross-section of the armature is of circular, triangular, or oval 
form. The brushes are made adjustable by using a collar on the 
field magnet shaft, with a spiral groove which receives the end 
of a counterbalanced pusher. The commutator is constructed in 
sections formed of springs which en revolving impinge on fixed 
or movable surfaces. (Void, the patentee having neglected to file 
a specification. October 2, 1882). 


4681.* Machin for Doubling or Twisting Yarns: 
E. Dyson, Milnsbridge, Yorks. (2d.!—Two or more creel 
are employed in mules and are arranged so that the cops stand in 
a vertical position. (October 2, 1882), 


4682.* Looms for Weaving : J. H. Pickles, Burney. 
(2d.]—A roller is placed between the breast beam and cloth 
roller and in contact with the cloth, its distance from the sleigh 
being determined by self-acting mechanism. Two catches are 
placed on the taking up lever, one being used to push and the 
other to pull, in order to turn back the ratchet wheel employed 
for taking up the cloth when the weft is broken. A cap or 
annular ring is fixed on the boss of the brake pulley so as to 
prevent the oil used for lubricating the shaft getting on the 
surface ef the brake pulley. (October 2, 1882). 


4685." Lathes for Turning Shafts: W. Allan, 
Sunderland. (2d.)—Two headstocks are mounted upon the 
bed and can be moved to and fro along the bed and locked in any 
desired position. The driving mechanism consists of a short 
hollow cylinder having around it a driving wheel, both being 
divided into halves. (October 2, 1882). 


4694. Machinery for Generating and Utilising 
Electricity : E. wards, London, A. F. St, George, 
Redhill, and H. L. Phillips, London. [éd. 4 Figs.)— 
The armatures or field magnets, or both, are constructed of 
helical form. Fig. 1is a transverse section of a machine, and 
Fig. 2 a separate view of the revolving helical armature. The 
poles of the field magnets are arranged opposite one another and 
each occupy about one-fourth of a complete circle. The hollow 
central axis b revolvesin suitable bearings, and has fixed upon 
it a series of thin plates of soft iron preferably insulated from the 


axis. Each plate consists of a central piece from which radiate 
two or more arms arranged opposite to each other, and the plates 
are preferably separated from each other by a sheet of insulating 
material, the whole being tightly held together upon the axis 
by a nut. Each arm is arranged slightly in advance of the 
preceding one, each compound arm forming part of a helical 
thread round the axis. The coils are wound round the arms and 
the ends are brought to the central axis and connected to a com- 
mutator. Some of the arms may be made of less diameter than 
the remainder, so that silk or other cord may be bound round the 
coils of wire to retain them in place, The armature may be solid 
and have the grooves cut out, or the armature may be made with 
the grooves straight and the poles of the field magnets may be 
made more or less helical. (October 3, 1882). 


4695. Electric Lamps: E. Edwards, London, and 
A. F. St. George, Redhill. [6d. 2 Figs.)—Two motors, 
each revelving continuously, but at different speeds regulated 
by the position of the electrodes, are used to regulate auto- 





matically the position of the electrodes. Fig. 1 represents one 
arrangement of carrying out the above. The two motors n are 
arranged one in a shunt circuit and the other ina portion of 
the maincircuit. The currents are adjusted by means of the 





lating devices, made adjustable by an arms. The position of the 


resistances 2 and 5, so that the two worms are driven normally at 
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the same speed, but in opposite directions, and cause the two 
wormwheels which are secured to the bevel wheels i to turn upon 
the shaft b at the same speed. Two bevel wheels A gear respec- 
tively with the wheels 7, and revolve loosely upon the ends of a 
transverse arm g fixed to the spindle 6, which carries a pinion 
gearing with a rack by which the length of the arc is regulated. 
Should the arc become too long or too short, one motor will 
revolve at a quicker speed than the other, and consequently 
the wheels A will travel around the wheels i, and carry with 
them the arm g, thus causing the axis f to rotate and regu- 
late the length of the arc. In another arrangement the upper 
electrode is connected to a screw working in a nut revolving in a 
fixed bearing. The nut and sorew are, normally, each driven in 
the same direction by means of a wormwheel, gearing witha 
worm on the shaft of a motor, the two motors being arranged as 
described above. One of the motors may be driven in either case 
by a separate constant current of electricity, or one worm may be 
driven by a clockwork mechanism. (October 3, 1882). 


4696.* Electrical Accumulators or Secondary Bat- 
teries : A. F. St. George, Redhill. (2d.)—Each element is 
composed of a carbon or metal, rod or plate, suspended or 
adjusted in a suitable cell of porous earthenware, preferably pul- 
verised calcined flint, made into a paste with water and baked. 
The bottom of the cell is closed preferably with insulating 
material such as sealing-wax. The cells are filled with a paste of 
chromate of lead or other suitable deoxidisable salt of a metal, 
and dried. A hole is then drilled into the mass, and a conducting 
rod inserted, the upper part of which, if of carbon, is coated with 
copper. The upper part of the cell is closed with insulating 
material. A number of cells are placed preferably in two rows in 
a trough of glass, filled with acidulated water, and provided with 
transverse partitions sliding in grooves or guides. The transverse 
partitions are removed for charging, and the rods of one row are 
connected to one pole of the generators, and the rods of the other 
tothe otherpole. The partitions, when the battery is charged, 
are inserted and the cells joined up in series by means of suitable 
switches, The opposing edges of each pair of opposite cells are 
covered with wax or other insoluble insulating material. (October 3, 

9 


4697. Apparatus for Making Gas: A. Wilson, Lon- 
don, [10d. 10 Figs.)—Mechanism forautomatically removing 
ashes and otherincombustible residue is employed in apparatus 
for making gas, in which acentral tuyere is used in conjunction 
with a solid hearth. Fig. 1 isa central vertical section of the gas 
predueer. The screws C C are arranged above the solid hearth 
B formed, with its sides, soas to receive the screws, and being 
charged with water so as to submerge the screws, which are 

















revolved by suitable gearing and force the ashes up an inclined 
spout, whence they fallintoa barrow. An ordinary steam blast 
is connected to the branch F of the blast-box and forces steam and 
air up the central tuyere H, which revolves, being actuated by 
the worm gearing R. Fig. 2 shows a similar apparatus provided 
with a self-acting feed arrangement and means for reducing in- 
combustible residue, The feed is regulated by the hollow valve A, 
which rotates with a slow velocity. The male cone crusher P is 
fixed on the revolving tuyere, and Q is a female erushing surface 
supported by the hollow conical casing. (October 3, 1882). 


4698. Tricycles: H.C. Bull, Brooklyn, N.Y., U.S.A. 
[10d. 20 Figs.)—Relates to the arrangement and position of the 
seat, to differential driving gear which, by means of a disconnect- 
ing clutch, can be arranged at pleasure for power or speed, to an 
arrangement of collapsible frame, and to the brake device. 
(October 3, 1882). 


4700.* Stoves, Fireplaces, and Kitchen Ranges: S. 
Sturm, Cologne-on-Rhine. {2d.}—One or more fixed or 
movable gratings, arranged between the fire and the point of en- 
trance of the smoke and gas into the chimney, are used in licu of 
the usual damper. (October 3, 1882). 


4702.*  Bedsteads, Spring Mattresses, Bolsters, and 
Pillows: G. Lowry, Salford. (2d.]—The ordinary lathsare 
more or less sustained and supported by springs. The elastic 
materials of bolsters and pillows are arranged so that definite 
divisions are made while the continuity of the bolster case is pre- 
served. (October 3, 1882). 


4704. Metallic Frames for Furniture, &c.: B. J. La 
Mothe, New York, U.S.A. [6d. 10 Figs.|—The frames are 
made of tubesand bars of metal jointed together at the places 
where they fold or turn. Thehinge is formed with straps, one of 
which passes into the end of the tubular leg, and the other passes 
into the tubular rail. and is rivetted, (October 3, 1882). 


4709.* Concentrating Sulphuric Acid: A, J. Boult, 
London. (J. Gridley, Brooklyn, N.Y., U.S.A.) (2d.J—A small 
stream of dilute acid from the evaporating pans, say, of 60 deg. 
Beaumé is introduced into a large quantity of acid of the strength 
of 66 deg. Beaumé contained in a concentrating pan of cast iron 
kept at the boiling point. (October 3, 1882). 


4710. Railway Wagon or Carriage Couplings: 
W. Johnson, Liverpool. (2d.]—The coupling is formed 
with one or more joints, each provided with a stop preventing the 
limbs from rotating one on another beyond the desired point. 
(October 3, 1882). 


4711.* Tricycles, &c.: W. presets, Sovenpest. [2d.J— 
The axle of the hind or small wheels is hinged to the backbone, 
and is held rigid by means of two arms on a catch fitted to the 
backbone, (October 3, 1882). 


4712. Electric Bells and Alarm Clocks, &c.: B. W. 
Webb, H. P. F. and J. Jensen, London. [6d. 20 Figs.|— 
A clock is combined with an electric battery and bell so that it 
can be set (asin an ordinary alarm clock) so as to complete a 
Circuit at a given time and cause the bell to be sounded. Relates 
also to the arrangement of the electric bell. (October 3, 1882). 


Vessels, &c.: W. Clark,London. (A. D. For, New York, 
U.S.A.) (6d. 5 Figs.J—Relates to the means of adjusting, 
balancing, and giving direction to the elevator leg and its ap- 
purtenances. The illustration is a side elevation partly in section 
of the elevator, showing it placed in a boat for use in loading 
ships from the boat. The longitudinally movable carriages D run 
on the horizontal parallel a C, carried by the frame B. The 
carriagesjon each side of the frame are joined together by a brace, 
and the two sets on opposite sides of the boat are united by cross 
bars, one of which also supports the elevator leg H. The leg H 
consists of two face pieces, between which are hung the shafts of 
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the upper and lower rollers b, around which are passed the end- 
less chains that carry the buckets. The shafts of the rollers are 
provided with toothed discs for guiding and receiving the chains, 
which chains are formed by a network of wire. Additional chains 
are united to the buckets to prevent accident in case of breakage. 
The buckets at their outer edges are provided with projecting 
teeth, The elevator leg is slotted vertically, so that it can 
raised or lowered at will, and at each side, sothat it can be oscil- 
lated transversely and inclined. Downwardly projecting teeth i 
are attached to the lower end of the elevator leg, so as to prevent 
the material injuring the buckets. The buckets are protected by 
the covers L and M, which are hollowed on their inner sides. 
The shoot connected to the framing leads to telescopic tubes. 
V is acounterbalance weight and V2 are counterbalance springs. 
Other minor details are described. (October 3, 1882). 


4715. Stoves and Fireplaces: J. Bateman, Lon- 
don, [6d. 9 Figs.j—Straight, curved, or other shaped tubes 
are heated by burners, burning mixed inflammable gas and air. 
These tubes, through which the air to be heated passes, may be 
formed partially of wire or wire gauze, and covered with asbestos 
or incombustible material. (October 4, 1882). 


4716."_Spindles and Attachments for Spinning, 
&c.: I. Briggs, Wakefield. (2d.)—A bearing is applied at 
the top spindle to steady it while running. (October 4, 1892). 

4719.* Looms for Weaving: J. Ratcliffe, Great 
Harwood, Lanc. (2d.)—The shuttles and pickers are buffered 
by springs attached toa bracket bolted to the sleigh of the loom. 
(October 4, 1882). 


4721. Steam-Boilers or Generators : G. F. Redfern, 
London. (C. P. G. Sack, Mariefred, Sweden). (6d. 8 Figs.)— 
Referring to the illustration, the hellow heater E for feed water is 
placed on the base-plate, which is provided with three passages 
A spiral tube of copper is placed inside the hollow heater, and 
is connected at one end to a tube passing to two feed pumps, and 























atthe otherend to the channel in the base-plate, which leads 
to a vertical tube K placed in the centre of the generator, closed 
at the top, perforated at the sides, and surrounded by another 
tube L, which passes to the chimney. The grate O of the firebox 
is divided into several parts so as to be easily fixed. The stroke 
of the feed pump may be regulated by means of a double eccentric. 
The othertwo channels in the base-plate are provided with cecks, 
which serve to discharge the water. (October 4, 1882). 


4723.* Furnaces and Appliances for . 
Petroleum, &c.: J. Findlay, Glasgow. ([2d.]—A series 
of tubular burners fitted with wicks of asbestos are made to draw 
up and burn liquid fuel, such as petroleum, and are applied to 
furnaces. (October 4, 1882). 


4724. Machin for the Manufacture of Elastic 
Fabrics: W. BR. , London. (7. H. Ball, Chicago, U.S.A.) 
(6d. 8 Figs.)—Relates to machinery for crimping or shirring a 
fabric preparatory to the introduction of springs, whereby it is 
made elastic. The illustration represents a transverse section of 
the table portion of the machine. The fixed holding clamp B is 
composed of two parts, one fastened to the table and the other 
connected to the former, at one end, by ajoint, and having, at the 
other end, a lever C pivotted to it. The lever C is provided with 
a pin, a notch or recess being cut in the corresponding end of 
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itself connected by a “‘pitman” to a treadle at the lower part of 
the frame, A third clamp K is constructed ina similar manner and 
is independent of any other portion of the machine. Each part 
of the clamp K is provided with small blocks of india-rubber. 
(October 4, 1882). 


4726. Door Loca or Latch Checks: W. A. Barlow, 
London. (fF. W. Boldt and P. C. A. Vogel, Hamburg). (6d. 
9 Figs.|—Consists in the combination with a locking plate, of a 
hinged check bar with a pear-shaped slot, and an iucline formed 
on one edge and a latch with a spring bolt having a conical or 
bevelled head, so that when the door is closed the bolt automati- 
cally engages with the check bar, (October 4, 1882), 


4727. Trapping Sewers and Drains: W. A. Barlow, 
London. (L. Henry, Brussels). (6d. 5 Figs.|\—The apparatus 
consists of am oblong be boxing open at both ends. The end 
of the boxing, towards the sewer, is furnished with a balanced lever 
door hung on trunnions on opposite sides of the boxing. The 
door is balanced by a weight, placed outside the boxing and 
screened by a hood, and on the slightest pressure from the 
interior, it opens, and recloses when the pressure is removed. 
(October 4, 1882). 


4730. Chimiag Clocks: W. R. Lake, London, (/. 
Lindauer, New York, U.S.A.) [6d. 6 Figs.}—The chimes and 
hour-striking mechanism are combined with one and the same 
mainspring and train of wheels. (October 4, 1882). 


4733. Process for the Integral Extraction of the 
Constituent Principles of Fatty Bodies: W.H. Beck, 
London, (C. Violette and A. Buisine, Lille, France). (6d. 
2 Figs.|\—The fatty body is heated under pressure with an 
aqueous solution of ammonia, an ammoniacal soap being formed 
and glycerine set free. The ammoniacal soap is heated in the 
open air, being converted into ammonia (which is collected) and 
into free fatty acids. The glycerine liberated in the first opera- 
tion is found mixed with the acids and is separated by washing 
with water. (October 4, 1882). 

4734. Furnaces for Consuming Smoke: F. Brown, 
Luton, Beds. {id. 3 Figs.)—The bars are made to incline 
upwards at the back end and are made unusually deep. (October 
5, 1882). 

4736. Preventing the Radiation of Heat from 
Steam Boilers, &c.: J. Roberts and G, Travis, Fails- 
worth, Lance. (2d.)—A layer of ground cork is placed between 
two layers of the ordinary composition. (October 5, 1882). 


4737. Fountain Pen-Holders: F. F. Benvenuti, 

wansea. (4d. 1 Fig.J—A valve placed at the end of the 
pen is opened when writing by alever. (October 5, 1882). 

4739,* Ventilators: A. Gendebien, Brussels. [2:.) 
—Relates to the arrangement of the eseapements or outlets con- 
sisting in a receiving surface and an outlet, to the form 
of the outlet or gills which are tangential to the air inlet 
galleries, and to the arrangement of twin ventilators suppressing 
the arms, the axis and the inside pallets. (October 5, 1882). 


4740. Call Apparatus for Telephonic Lines: M. 
Benson, London. (J. P. Stabler, Sandy Spring, U.S.A.) 
(1s. 9 Figs.)—The invention is particularly described under the 
following heads: The generators, the motor magnets, ratchet 
wheels and pawls, the dial and travelling switch, the station stop 
of the central office instrument, the intensity key. the detent, the 
to-and-fre ourrents, shunts and spaces, the escapement, the indi- 
cator, double telephone connexions, the electrical connexions and 
the key-board cover, (October 5, 1882). 


4741.* Bicyclesand Tricycles: H. Sutcliffe, Hali- 
fax. (2d.)—The crank-arm is C-shaped, and provided with a 
clip and antifriction runners, which act upon spiral springs on the 
arm of the crank, the treadle being so connected to the clip that 
as the springs contract under the pressure of the foot, the clip and 
treadle advance nearer the ends of the crank, giving a longer 
length of erank. (October 5, 1882). 


47 Hoes: W. Edwards, Wolverhampton. [éd. 
11 Figs.]|—The blade and eye of each hoe are formed without any 
welding or rivetting from one piece of sheet iron or steel, and a 
fluted or hollow rib running from the eye partly down the blade 
of the hoe is formed in place of the usual solid rib. (October 5, 
1882). 


4744. Converting Cast Iron into Steel or Steely 
Iron: J. Bond and H. J. Whiteley, Darlington. [4d. 
4 Figs.]— An oven is constructed which contains a number of 
chambers which are so arranged that the flame can only passaround 
the outside of the chambers. The castings are placed in the 
chambers, the ends of which are afterwards sealed up. (October 5, 
1882). 

4745. Grain Dryers: A. M. Clark, London. (H. 
Cutler, North Wilbraham, G. E. and C. F. Cutler and B. T, 
Thompson, S. Framingham, Mass, U.S.A.) (6d. 5 Figs.}—Relates 
to grain dryers of the class in which grain is passed through a 
revolving cylinder heated by steam pipes, and the objeet is to 
construct the cylinders of large capacity, and so that the temper- 
ature can be raised toa high point and also to allow for expan- 
sion and contraction. (October 5, 1882). 


4747.* Photographic Engraving: F. J. Emery, 
Burslem. (2d.]—Relates to the hieliographic method of engray- 
ing of Niépce. A fatty or waxy image is transferred to the surface 
of the bitumenised metal. (October 5, 1882). 

4748,* Musical Tops: F. Wirth, London. (¥. 
Dannhorn, Nuremberg, Germany). [2d.]—Relates to the general 
arrangement and construction of the top. (October 5, 1882). 


4750.* Busts or Bodies for Suprasting and Ex- 
hibiting Ladies’ Costumes: A. W. Child and G. B. 
Childs, London. (2d.)—The two parts of the busts are made 
so that when separated the body or bust can be reversed and 
introduced into the lower part. (October 6, 1882). 


4751.* Obtaining Tanning Material from _ the 
Aaphotel Plant: W. R. Lake, London. (4. Badoil 
ond H. Lienders, Paris). (2d.]—The asphodel is washed, grated, 
er crushed, and then pressed. The expressed juice is subjected 
toa plete fer: tation toextract the alcohol. The pressed 
pulp is dried, reduced to powder, and used for leather dressing 
purpeses. (October 6, 1882). 

Betenattying Winewascent or Phosphorescent 
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4752. 
Eleetric Lighting, &c.: ly, Glasgow. [6d. 
25 Figs.)—Alkaline me are employed for intensifying the light 








the upper part of the clamp which receives the lever as it is 
thrown up, so that the pin projecting from each side passes over 
the ends of the bar and fastens the two parts together. A similar 
clamp is mounted on a slide inside the former clamp. The slide 





4713. Elevators for Loading and Unloading 





is mounted on suitable guides arranged at right angles to the 
clamps. A toggle joint connects the slide to the table and is 





produced by the discharge of high-tension electricity in vacua. 
The illustration represents one form of lamp. The conducting 
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wires } and d are fused into the glass bulb a of ordinary or fluor- 
escent glass, and the disc c (or other form) of conducting or partially 
conducting material is fixed to the wire 6. A metal point eé is 
fixed to the inner end of the conducting wire d. These electrodes 
¢ and ¢ are coated with any fluorescent or phosphorescent sub- 
stance, or with an oxide of an alkaline metal. The glass bulb is 
partially or entirely exhausted. The inductorium consists of a 
fixed solenoid secured between two fixed electro-magnets con- 
nected to a dynamo or battery or other source of electricity, 
through the centre ef which solenoid passes a revolving iron shaft. 
This shaft is provided at each end with a projecting mass of iron 
which passes in front of the polar extremities of the fixed electro- 
magnets and thus induces currents in the solenoid which is con- 
nected to the lamp circuit. (October 6, 1882). 


4756. Secondary Voltaic Batteries: A. Khotinsky, 
London. (2d.)—Red lead is treated with dilute nitric acid or 
hydrated oxide of lead, such as white lead, is treated with chlorine 
so as to produce the peroxide of lead. The lead oxide is, in both 
cases, stirred by revolving arms. The peroxide of lead so pre- 
pared is made up in any known way with subdivided lead. 
(October 6, 1882). 


4757. 4preretes for Mixing Water with Gas or 
Steam: de Pass, London, (EF. Kiérting, Hanover, 
Germany). (6d. 9 Figs.}—Consists of a central water jet and a 
perforated tubular mixing nozzle closely surrounding the water 
jet. A revolving motion is imparted to the jet of water, so as to 
tear it into drops. The gas or steam enters through the holes in 
the mixing nozzle, and in the form of fine jets strikes the water 
jet. (October 6, 1882). 


4758. Obtaining Ammonia from Furnace Gases: 
J. and J. Addie, Glasgow. [6d. 2 Figs.|—The object is to 
fix by means of an acid in the form of a gas or vapour, the 
ammonia in the gases from furnaces, and subsequently con- 
densing and recovering the compound thus formed. The 
acid jpreferably used is sulphurous acid, but hydrochloric or 
sulphuric may be used. The illustration represents in elevation 
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one modification of the apparatus. Sulphurous acid is generated 
from sulphurous shale in the two retorts D, a blast of air being 
forced in through the pipes D', and passes to the scrupper by 
the pipe E, the furnace gases being led in bythe pipe C. The 
gases are washed by a descending stream of water. The residual 
s are drawn off from the bottom of the scrubber by the pipe 
*, Thesulphate of ammonia is dissolved by the water, and passes 
to the tank, from which the water is raised to the tops of the 
sorubbers by pumps. (October 6, 1882). 


4759. Aprerasas for Measuring Water, &c.: W. 
and C. W. B. Hamer, Northwich, Cheshire. [8d. 3 
Figs.|—A piston and cylinder provided with double-seated inlet 
and outlet valves, which are operated automatically by the motion 
of the piston rod, cause a weight to fall on a lever. The piston 
travel is regulated by adjustable stops. (October 6, 1882). 


4760. Hoists for Mills, Warehouses, &c.: S. Jones, 
Wi m. (6d. 2 Figs.]—Referring to the illustration the 
two shafts D D1 are driven from the same countershaft in oppo- 
site directions, and each carries a friction wheel which can be 
brought to bear against a friction wheel G on the shaft of the 
drum A. Each of the levers eand f are keyed to a spindle upon 
which is an eccentric, by turning which either one of the friction 
wheels is brought to bear against G. The brake block J and 


levers e and fare connected by alink L as shown, studs on the 
levers e and f moving in slots in the link L. If the brake be 
applied by means of the weighted lever K the pins are forced 
down and the friction pulleys thrown out of gear, and if either of 
the levers e or f is actuated to put one of the pulleysin gear, the 
brake will be lifted. The brake is pivotted on a bar M screwed at 
each end and held in a bracket by nuts, by altering which the 
slack is taken up. By means of a sliding pinion, if heavy weights 
are to be lifted, a power drum B can be thrown into gear. 
(October 6, 1882). 

4766. Double Barrel Small Arms: D. Bentley and 
W. Baker, Birmingham, [2d.)|—The lock mechanism is 
constructed so that one trigger will effect the discharge of both 
barrels. Refers also to a modified construction of drop-down 
guns having internal hammers which are cocked by the raising 
of the breech ends of the barrels for loading. (October 6, 1882). 


4769. Treatment of Carbonaceous Minerals for 
Oil, Gas, Ammonia, &c. : A. Neilson and A. C. Thom- 
son, Walkingshaw, Kenfrew, N.B. (8d. 6 Figs.J— 
Vertical retorts are disposed with a furnace chamber between 
them. The fire gases from the furnace pass into the chambers 
which constitute ovens for heating the retorts, and after being 
in contact with these they pass into outer spaces or castings on 
three sides of each chamber to the exit flue. Superheated steam 
is led into the retorts, to promote the yield of ammonia. (October 
7, 1882). y 

4770, Apparatus for Cooling and Refrigeratin 
Liquids: C. Pieper, Berlin. (H. Egells, Berlin). [8d. 
7 £us.J—Refers to modifications in the construction of certain 
parts of the apparatus described in Windhausen’s patent Specifi- 





cation 1678 of 1878, and Pieper's 2010 of 1880, chiefly with respect 
to the apparatus for the reconcentration of the sulphuric acid 
(October 7, 1882). 


4774. Boiler for Generating Steam: H. C. Bull. 
Brooklyn, N.Y., U. (6d. 4 Figs.J}—The boilers are 
worked on the gas firing —e the gas producers forming 
part of the boiler. The boiler consists of three cylindrical 
vessels, the central one of which is filled with a nest of vertical 
tubes extending between a top and bottom tube-plate, the under 
and generating portion being filled with water and the upper and 
superheating portion being filled with steam. This central 
vessel is placed over a gas combustion chamber and is surrounded 
by an uptake communicating with the chimney. The other 


Fig. 1. 

















cylindrical vessels are placed one on either side, and each con- 
sists of a cylindrical sheli with a dome top and an interior 
conical shell bottom extending up through the inside, and finally 
opening out through the side where it is provided with a suitable 
charging door. Each side shell is connected by branches to the 
bottom and to the top of the water space of the central steam 
generator, Each furnace is provided with a combined steam and 
air jet for assisting combustion. Fig. 1 répresents a longitudinal 
vertical section of half the apparatus and Fig. 2 is a section on 
line X X Fig. 1, The gas passes from the producers G up the 
pipes as shown, to down pipes and through the ape into the 
eombustion chamber D, where they are ignited and pass up 
through the vertical tubes. The steam passes to the superheater 
by the pipes, as shown by the arrows at the top of the figure. 
(October 7, 1882). 

4779. Obtaining Synchronous Movements: F. 
Wolff, Cope: en. (P.la Cour, Askovhus Vejin Station). 
(6d. 2 Figs.]—A vibrating body, such as a tuning-fork, operated 
by an automatic electric intermittent action, transmits an inter- 
mittent electric current which operates a wheel. Referring to 
the illustrations at Station No. 1 the fork ¢ is kept in automatic 
movement by the local battery /. The circuit of the second local 
battery Jl is thereby intermittently completed, and the wheel r 
is kept in uniform rotation. At Station 2 the fork tis kept in a 
similar manner in automatic movement, and there is also a 
stronger battery Z, capable of being thrown into circuit by means 
of the polarised relay R. The forks att are tuned by the extensions 





nand 8, sothat the wheel at Station 2 turns quicker than that at 
Station 1 when operated by the local battery ¢, and slower when 
operated by the battery 27. The arm H ofeach of the wheelsisin 
connexion with the line, and the arm at Station 1 touches at each 
revolution two contact pieces, which are in connexion respectively 
with the + and— poles of two batteries, whose other poles are 
connected to earth. Supposingthe relay R to be as shown, and 
the wheels to be set rotating; after some revolutions, the arm at 
Station 2 touches its contact-pieces at the same time that the arm 
atStation 1 touches its terminal, and the battery Z will be sub- 
stituted for the battery / until the arm at Station 2 touches 
its contact pieces at the same time as the arm at Station 1 
touches its + terminal when the battery / will be again replaced and 
soon. (October 7, 1882). 


4788, Machines for Treating Hides, Skins, or 
Leather: W. R. e, London. (C. Holmes, Boston, 
Mass). (6d. 7 Figs.}—The material to be treated is fixed on a 
frame and operated on by tools reciprocated by acrank, and held 
to their work by the tension of spiral springs. (October 7, 1882). 


4908. Filling and Corking or Stoppering Bottles: 
A. Macdonell, Newry, Ireland. (6d. 16 Figs.)-The 
bottle stand is raised by a cam to force the neck of the bottle 
against the mouthpiece. The cork being driven down into the 
tube, the bottle is filled, and the superfluous air allowed to escape 
in the usual manner, after which the cork is driven into the neck 
of the bottle by a cam depressing the cork plunger, the bottle 
stand is then lowered anda “kick off” actuated by a cam pushes 
the bottle on toa shoot. (October 16, 1882). 


4913. "Boilers for Heating Water, &c.: W. H. 
Thompson, L. Hardaker, and J. M. Porter, Leeds. 
[4d.]—Are of a cylindrical form with concentric cylindrical flues. 
Each complete boiler consisting of two, three, or more annniar 
portions, placed one within the other, the outer annular portion 
being over afurnace. (October 16, 1882). 


5057. Machines for Serving Rope with Yarn: J. 
H, Nute, New Glasgow, Nova Scotia. [6d. 2 Figs.— 
Consists of a tubular stem divided longitudinally, the parts being 
hinged together and opening to receive the rope to be served, and 
being provided with a hand-driving gear wheel meshing witha 
subdivided gear wheel on a subdivided hub rotating on the stem, 
the hub being provided with an adjustable spiral feed hook, and 
carrying a divided spool head provided with a brake and tension 
bar to adjust the tension of the yarn, (October 24, 1882), 


5505. Manufacture of Cocoa and Chocolate: S. P. 
Wilding, London, (G. Stollwerck, Cologne, Germany). {4d.] 
—The cocoa beans are ground, mixed with waterin aa pure state 





or combined with milk and sugar, and then dried and pulverised, 
(October 30, 1882). 


5517, Manufacture of Ornamental Nails, Buttons’ 
&c.: A.J. Boult, London. (C. E. Baileyand W. R. Talbot, 
Providence, R.J., U.S.A.) (4d. 7 Figs.}—The head is made of 
ornamented leather, wood, &c., fixed on a metal shank. (No- 
vember 20, 1882). 


5605. Nails or Spikesand Nail-Making Machinery : 
S. Watkins, Wolverhampton. (W. Taylor, Pittsburgh 
U.S.A.) (10d. 14 Figs.J}—The nails are made triangular in 
transverse section. The mechanism for forming the heads ou the 
nails comprises a straight and strong iron bar worked by a cam, 
arranged horizontally and axially on a line oan’ to the 
path of the ingoing wire, the inner end of the bar being provided 
with a die of suitable shape. The invention also comprises an 
intermittent wire-feeding device, grippers for holding the wire 
during the heating process, pointing and cutting off devices, &c. 
(November 25, 1882). 


1883, 

12. Toilet Apparatus for Ships: H. J. Haddan, 
London. (D. Wellington, Boston, Mass., U.S.A.) [6d. 4 Figs.| 
—The object is to provide a self-levelling wash bowl for use in 
cabins, &c. The wash bowl is supported on a ball-and-socket 
joint. (January 1, 1883). 

215. Breech-Loading Cannon: 


R. H. Brandon, 
Paris. (B. B. Hotchkiss, Paris). (6d. 


6 Figs,|—Relates to 


improvements on Specification 5435 of 1881. A double lever a b ig 
fixed to the axis c, the arm a serving to open the breech and the 
arm b to close the same. The hammer is cocked during the open- 
yng of the breech block by a finger d on the shaft c, which de. 














The opening and closing of the breech is thus 
effected in both cases by traction. A tubular piece or pad g of 
soft rubber is applied to the shoulder piece. A lining m of rubber 
is applied between the metallic bearing of the gun and the arms 
of the fork pivot. Soft rubber may also be applied in the shape of 
—— the pivot and socket of a cannon. (January 13, 
1883) 


presses the lever e. 


289. Apparatus for Arresting Sparks from Fun- 
nels, Flues, &c,: E,de Pass, London, (i. M. Howling, 
Ballarat, Vict.) (4d. 4 Figs.]—Two or more concentric cylinders 
(with a cover or hood to the outer of them) are so arranged as to 
produce annular spaces through which the draught is deflected 
into an outer annular space between them and the sides of a cage. 
All the cylinders except the outer one are constructed with out- 
wardly and downwardly projecting flanges at the bottom, and 
the second cylinder with a horizontal and inward flange at the 
top. (January 18, 1883). 

358. Ships’ Sleeping Berths; H. H. Lake, London. 
(Huston Ship's Berth Company, Boston, Mass., U.S.A.) (6d. 
7 Figs.|—The object is to provide a self-levelling ship's sleeping 
berth having its supporting frame made adjustable longitudinally. 
This invention may also be applied to other parts of ships and 
their furniture. (January 22, 1883). 

380. Printing and Bookbinding Machinery : W. R. 
Lake, London. (H. P. Feister and R. M. Hunter, Philadel- 
phia, Penn, U.S.A.) (6d. 5 Figs.}—Consists in the arrangement 
of two impression cylinders with an endless chain of type form 
carriages, inmeans by which the sheets of paper are transferred 
from one cylinder to the other and reversed. Contains twenty- 
one claims. (January 23, 1883). 


575. Ships’ Sleeping Berths: W. R. Lake, London. 
(Huston Ship's Berth Co., Boston, Mass.,U.S.A.) [6d. 9 Figs.) 
—Supporting devices are adapted to give proper rockmg move- 
ment to the berth, and the lateral movement is limited, and 
the longitudinal inclination regulated. The transverse pivotting- 
rod is arranged so that the support is shifted to a point forward 
of the central pivotting-rod, to compensate for extra weight at the 
head. A locking device is provided for holding the berth in any 
given ‘position, and by an arrangement of supporting bracket, 
lateral rocking movement is permitted but longitudinal movement 
prevented. Relates also to devices for suspending the rocking 
frame, and to the mode of connecting the yokes and side bars. 
(February 2, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINRERING, 35 and 36, Bedford- 
street, Strand 





Mexican Tin.—The first ton of Mexican tin has lately 
been received in the United States. It came from the 
Durango district, near the mountains of the same name: 
and is said to be bright, clear, and of good texture. It 
was discovered by Mr. Hans Freeman, of Australia, who 
has for more than a year been searching for evidence of 
= lodes and placers spoken of by the old Spanish 
settlers. 


LOUISIANA AND THE MiIssisspPi ImPROVEMENTS.—Great 
dissatisfaction appears to be expressed in Louisiana, with 
regard to the improvements of the river, under the 
management of the Mississippi Commission. The ideas 
of Captain Eads concerning the cutting-off of the natural 
outlets have developed serious opposition. At a meeting 
of the commissioners of the Second Levee District, on 
April 10, resolutions were passed, protesting against the 
adoption of his plans, without previous ample preparation 
for the protection of the vast interests involved. 
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June 8, 1883. 
PHOTOMETRY.—No. XI. 
Tue Eye as AN AID IN PHOTOMETRY. 

Tue effect of such a lens as the eye may be 
studied by means of a small globular flask filled 
with water. ‘The flask may have an imitation 
of the cornea secured upon its surface with 
cement, a small air-hole being left at the point of 
junction, by means of which the space a, Fig. 8, 





B, can be filled by exhausting an air-pump receiver, 
in which the flask is placed, submerged in water, 
or a spot about the size of a shilling may be heated 
near the neck of a flask, and upon blowing into the 
flask the surface of the spot can be forced outward 
to the desired form. The opposite hemisphere of 
the flask should then be ground, and the rest of its 
surface, between the ground part and the artificial 
cornea, painted black. The flask when filled with 
water will be found to form upon the ground 
surface a picture of the objects towards which the 
imitation cornea is directed, provided of course 
that the surface representing the cornea has the 
proper radius struck from a centre at suitable 
distance from the centre of the flask. A, Fig. 8, 
represents such a lens, secured to a stand. 

It may then be asked, What is the use of four 
variously shaped lenses? The answer to this is 
two-fold. First, to correct chromatic aberration ; 
next, to provide means for keeping the focal length 
constant, whether looking at near or at distant 
objects, in order that in both cases the rays re- 
fracted at the surface of the cornea may be focussed 
on the retina. It has been calculated by Olbers 
that without this accommodation the difference in 
focal length for objects, as near as 4 in. from the 
eye, and so far away that the rays might be con- 
sidered parallel, would be only .143 of an inch, and 
as the whole retina is only from .00625 to .0125 
thick, while the length of the rods and cones, 
which are influenced by light, is only one-sixth of 
that, or at most .0021 of an inch, it will be seen 
that this ability to accommodate the eye to both 
near and distant objects is very important. It is 
very wonderful that the eye itself is so formed that 
the limit of variation in focal length should be so 
small as .143 of an inch, and that at the same 
ume it should contain within itself this power of 
accommodation. 

Means of correcting the chromatic aberration 
are needed, because without them the rays of 
various colour would not be coincident upon the 
retina and the images of objects there formed would 
have a blurred outline. Light rays, of different 
colours, are bent or refracted to a different extent. 
When a ray of white light, which is a combination 
of the various coloured rays of the spectrum, passes 
into a medium of different density to that through 
which it has been passing, the rays of different 
colours being refracted to different extents take 
different paths ; and the ray of white light is de- 
composed into its various-coloured constituents, 
which become visible at different parts of the screen 
on which the ray falls. This phenomenon is termed 
chromatic aberration. Now the material of the 
eye itself is not only of low refractive power as 
compared with glass or the diamond, and conse- 
quently does not disperse the coloured rays to so 
great an extent, but the dispersion, or as it is 
termed deviation, that’ does occur is corrected by 
the combination of lenses formed of materials 
having different refractive powers. The rays do 
not deviate far through one medium; a ditferent 
medium with surfaces of different curvatures col- 
lects them again; and thus the eye is rendered 
practically achromatic. 

The angular difference of deviation between the 
brightest red ray and the brightest violet ray trans- 
mitted by a prism is called the dispersion of the 
prism. If « represent the index of refraction for 
the brightest part of the spectrum when a prism is 
in the position of minimum deviation—which is the 
position in which the rays are less refracted from 
the original path than any other—and if u, and 
M,Yrepresent the indices of the two coloured rays 
under consideration ; then for such a prism as that 
represented in Fig. 4 (see page 479 ante), the de- 
viations would be (u—1) 1, (u,-1) 1, and (u,-1)l. 








The difference of deviation between the red and 
violet rays would be (u,,—1)1—(#-1) l=(#,-u,) 1; 
and the ratio between that difference and the devia- 
tion for the brightest part of spectrum would be 

(4, ei H,) l —Hu—M, 

(4,-1)t #1" 
This is called the dispersive power of the sub- 
stance of which the prism is made. 


glass. 
Newton supposed this ratio the same for all sub- 
stances, and that achromatism was impossible. It 


power to construct lenses for optical instruments. 


meniscus of flint glass, and a double convex lens 
of crown glass, fitted one into the other. 
called achromatic eyepieces of microscopes and 
telescopes, however, are made of two lenses of 
crown glass, having different curvatures, and so 
arranged that the one corrects the spherical and 
achromatic aberration of the other, not by making 
the red and violet images coincide, but by causing 
one to cover the other at the point where the eye 
perceives the image. The compound lens of the 
eye has however already been shown to be of more 
complex structure. 


accommodation to different distances the optician 


The value of | 
this ratio is .033 for crown glass, and .052 for flint | 


was however shown by Hall and afterwards by | 
Dollond that this cpinion was erroneous ; and ad- | 
vantage is taken of this difference of dispersive | 
Achromatic lenses usually consist of a diverging | 


The so- | 


| on the retina on the opposite side of the line EF 
to that on which lies the point from which 
| the rays proceed. In Fig. 10, the eye is repre- 








|sented looking at the edge of a rule held hori- 
| zontally before it at a distance of 4 in.; two 
|rays are shown coming from A; and, passing 
| through the pupil at its opposite sides, they are 
| focussed at a. Similarly two rays from B are 
| focussed at b. In this way an image of the edge of 
| the rule is formed along the retina from a to b. 
| Two rays are also shown coming in the direction 
C from a point on a line at an angle of 95 deg. 
| with the axis D E of the eye, and they are focussed 


To provide an optical instrument with means for | at c near the margin of the retina. 


| If the rule were at a greater distance the image 


would either vary the distance between the surface | on the retina would be correspondingly shorter. 


at which the rays were refracted, and the screen on 


different refractive indexes. Helmholtz, who 
studied this subject very fully, constructed an 
opthalmeter with which he could measure altera- 
tions in the relative positions of the images re- 
flected from the surfaces of the various lenti- 
cular media of the eye. 


there is achange in the shape of the crystalline lens. 
During accommodation to near objects, the curva- 
ture of the cornea and of the posterior surface of 


anterior surface of the lens becomes more convex, 
and approaches the cornea. There is but little 
doubt that the power by which this change is 
effected is supplied by the ciliary muscle, which 
arises at the inner surface of the sclerotic, close 
outside the margin of the cornea, the muscular 
fibres passing to the ciliary processes in which they 
are inserted. There are also some circular fibres. 
When excited it draws forwards the choroid, and 
thus the tension of the suspensory ligament is 


virtue of the elasticity inherent to the lens, assumes 
the eye is at rest. 
of the anterior surface, and when in tension, pulls 
surface. 


accommodation. If two pinholes be made in a card, 


i;th of an inch apart, and a small needle be viewed 


These measurements gave 
data for calculations, and it is ascertained that 


the crystalline lens, remains unaltered, but the | 


lessened, and the anterior surface of the lens, in | 
a more convex form, it being kept in tension when | 
The ligament, it will be seen by | 
reference to Figs. 2and 3, is attached to the margin | 


it to a flatter form without altering the posterior | 


In every eye there is a limit to the power of | 


When, therefore, it is remembered that a black 


| 
| 


which they were focussed, or he would provide | line ;};th of an inch wide can be distinctly seen 
lenses of varying convexity, or of materials having | upon a white ground at a distance of fully three 


feet, it will be obvious that the width of the image 
of that line upon the retina cannot be more than 
Zot! of an inch wide. It is said that brilliantly 
illuminated specks of gold-dust of half that 
diameter can be distinctly seen. How delicate 
then must be the minute organs which are 
stimulated to send intelligence to the brain 
of the presence of such tiny images. The 
eye cannot, however, distinguish between two 
| such minute objects if their images on the retina 





| lie closer than ;, sooth of an inch, and that is found, 
| by microscopical measurement, to be the diameter 


| of the cones in the central part of the retina. 
| Hence, although there is consciousness of an image 
| which covers but jth the area of a cone, unless 
| two such images lie upon different cones, the eye 
| does nov distinguish between them. The rods and 
| cones are shown at H, Fig. 11, which is a diagram- 


} 
| 


through the holes, one eye being closed, and the | 
card held close to the other, the needle can be | 
clearly focussed up to a moderate distance. Nearer | 
than Gin. or 8in. two images are seen, or the | 


image is ill defined. The point at which this 
occurs is called the near point. Fig. 9 shows the 


Fig. 9. 








alteration in the form and position of front face of 
the crystalline lens that takes place on adjustment 
for long and short distances. The various lenses 
are lettered as in Fig. 7. Above the line E F the 
lens is shown adjusted for distant objects, and the 
ray a b is focussed atc. A ray de from the centre 
of an object at about 4 in. distance is shown below 
line E F and is also focussed at c. Rays coming 
from a point lying at an angle with the line of 
vision, taking that line to be a prolongation of the 
line E F, are focussed on the retina at a point in 





a plane containing also the line E F, and the point 
from which the ray comes. The rays are focussed 





| 


Direction of the Rays. 





matical representation of a section of the retina. 
A is a very delicate membrane next the vitreous 
humour B, a layer of nerve fibres radiating from 
| the optic nerve, with an outer layer of ganglion 
cells, lying in the spaces of a connective tissue 
| framework. C is a layer of connective tissue, 
traversed by very fine fibres from the ganglion 
cells; D a layer of small round nerve cells em- 
bedded in connective tissue; E a layer of con- 
nective tissue traversed by nerve fibrils ;}F several 
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strata of small nerve cells connected by fibrils with 
the rods and cones. G is a membrane which defines 
the internal limit of the rods and cones, and H the 
rods and cones ; I the pigment cells of the choroid 
coat in which the ends of the rods and cones are 
embedded. 

At the central portion of the retina, all the layers 
are much reduced in thickness, except that of the 
rods and cones which is much thicker than else- 
where. The depression thus formed is of a yellow 
hue, and is called the yellow spot. The cones here 
are very close together and smaller in diameter as 
well as much longer, than in other parts of the 
retina. This, too, is the most sensitive portion of 
the retina. Beyond the margin of the yellow spot 
there are spaces between the cones, and these spaces 
are filled up with rods surrounding each cone. In 
the outer part of the retina the cones are much 
fewer in number than near the yellow spot. In 
the rod and cone layer of the retinas of birds there 
are usually many more cones than rods. In man, 
the reverse is the case. In nocturnal birds, how- 
ever, as the owl, and in many nocturnal and bur- 
rowing animals, as the mole, mouse, and bat, only 
rods are present. Fibres from the rods and cones 
pass through the connective tissue to the ganglion 
cells, and these in turn are connected with the 
optic nerve. 

It is not however at the rods and cones that the 
individual is conscious of light, but at the brain ; 
for where the eye has been destroyed by accident 
or disease, the sensation of light may be produced by 
pinching or otherwise exciting the optic nerve. 
Nevertheless, that it is the rods and cones which 
convert the light vibrations into a stimulus to be 
conveyed to the brain by the nerves, is proved by 
the fact that if in a dark room a candle be moved 
to and fro at the side of and close to the eyé, while 
the eyes look steadily forward into darkness, a 
branching figure of dark lines on a reddish ground 
is seen. As the candle is moved, the figure moves 
in an opposite direction. This branching figure is 
the shadow of the retinal vessels, which have already 
been shown to be inside the rods and cones, cast 
upon the retina by the candlelight ; and it is ob- 
vious that the elements of the retina which send 
the knowledge of the presence of this shadow to 
the brain must be outside the vessels. 

Moreover, just at the point where the optic nerve 
enters the eye is a circular space where there are no 
rods or cones, and from this portion of the retina 
there is no sensation of light. This may be proved 
by marking upon a card a small cross 3 in. 
distant from a circular spot j;th of an inch in 
diameter. Hold the card about 15in. from the eye 
and look steadily at the cross, the spot being towards 
the outer side. The spot will be plainly seen, but 
when the card is moved to 11 in. or 12 in. from the 
eye the spot is invisible, but is again seen when the 
card is brought to 7 in. or 8 in. from the eye. This 
clearly proves that while the image of the spot was 
traversing the point of entrance of the optic nerve, 
the brain was not rendered conscious of the presence 
of that image. This portion of the retina is called 
the blind spot. 

The eye, therefore, may be compared to a camera, 
the iris acting as a diaphragm to prevent spherical 
aberration by obstructing the passage of all marginal 
rays from an object in front of the eye which it is 
desired to examine closely. Distinctness of vision 
is best obtained when abundant light falls upon the 
object viewed, when the object}is held as near 
the eye as accommodation will allow, and when the 
marginal rays are cut off by contraction of the pupil. 
It is further secured by the interior of the eye being 
coated with black pigment cells, which absorb the 
rays and prevent internal reflection. Achromatism 
is secured by a system of compound lenses varying 
inrefractive power, whileaccommodation to near and 
distant objects is provided for by the crystalline 
lens béing capable of alteration in form and position. 

In estimating the brightness of a luminous sur- 
face which is not large enough to fill the retina, it 
is necessary to distinguish between effective bright- 
ness and intrinsic brightness. The latter exceeds 
the former in the same ratio as the area of the 
pupil exceeds the area of the beam passing through 
it. When a beam of light fills the area of the 
pupil the effective brightness equals the intrinsic 
brightness. 

Intrinsic brightness may be thus measured : If 
A be the area of the pupil, and a that of a small 
surface directly opposite the pupil, and perpen- 
dicular to the line of vision ; and if d be the distance 
between A and a, then the quantity of light Q 





passing in unit time from a to A, varies jointly as 
the area A, the apparent area of a (which as it will 
vary as the square of the distance may be expressed 


“), and the intrinsic brightness I. Thus Q= 
ae 


a_7,A 
Al pe le 

If w represent the solid angle of light sub- 
tended by the pupil from the central point of 


the surface a, will vary as * then Q=aT a, 


therefore I= Q. This is the reason why, if no 
aw 


light be stopped by the air or other medium inter- 
vening between the surfaces and the eye, surfaces 
of equal brightness appear equally bright at all 
distances; for the area of the image formed on the 
retina varies with the square of the distance, as 
also does the quantity of light from each point of 
the surface, as already shown. ‘Therefore, as the 
distance increases a larger portion of luminous sur- 
face is focussed on the same area of the retina, in 
exactly the same proportion as the quantity of light 
from each luminous point of the surface is decreased. 
Hence in photometrical measurements the rays 
from lights to be compared are generally received 
upon a screen or screens ; for then the eye sees 
simply the effect of the lights upon the screens. 
The images of the lights are not formed on the 
retina, but images of the screens, upon which by 
various arrangements the lights are made to give 
effects of apparently equal value. It is very difticult 
to estimate fractional differences of illumination. 
To discern the difference of illumination between 
one candle and two candles, at equal distances from 
a screen, is easy, but as lesser differences occur the 
eye is a less accurate measure, and it is hard to 
distinguish much difference between the illumina- 
tion afforded by nine candles and by ten at equal 
distances from a screen. It is, however, said that 
a difference in intensity of light or shadow of only 
one-sixtieth is perceived if the fields of light and 
shade are each uniform, and if they are very near 
together. It must be remembered that the ques- 
tion is not one of affecting more rods and cones, 
but of discerning the differences of the physiological 
effects produced upon the same number of rods and 
cones by nine candle-light and by ten. The point 
is analogous to judging the difference in weights. 
One can readily perceive the difference between the 
heaviness of two articles weighing respectively two 
pounds and four pounds, but it would be difficult, 
if not impossible, to tell, by balancing in the hand, 
whether an article weighed 3.6 lb. or 4 lb. 

Light rays are accompanied by heat rays and by 
chemical rays, and it is found that the heat rays 
are less refrangible than the light rays, while the 
chemical rays are more refrangible. Fig. 12 gives 


although the eyes of both are equally sensitive to 
colour. 

It is generally agreed that there are three dis- 
tinct physiological actions developed in the retina, 
which, variously combined, give various colour sen- 
sations ; and that each of the three is excited to its 
maximum by a light of a particular wave length, 
and affected only to a slight degree by light of 
other wave lengths. One of these sensations is 
considered to be best excited by the green, another 
by the deepest red, and the third by the violet, 
Helmholtz suggests that different nerve fibrils go 
| to different strata in the length of the rods and 

cones, and that the coloured rays, being variously 
refracted, are focussed at these different depths in 
the retina. 

It will thus be seen that it is difficult for the eye 
to accurately compare the intensity of lights of 
different colours. Spectrophotometry is probably 
the best method of comparing such lights ( see page 
172 of the present volume.) 

In conclusion it may be observed that considering 
these circumstances, and that heat rays are of one 
series of wave lengths, the various visible rays of 
another series, and the chemical rays of another, 
the retina can hardly be sensible of many of the 
chemical rays or heat rays; for owing to the 
difference of refrangibility most of the chemical 
rays would be focussed in front of the retina, while 
such of the heat rays as were not absorbed by the 
media of the eye, would be focussed beyond it. For 
these reasons, in comparing the illuminating effect 
of lights by chemical photometry, the chemical 
effects produeed would not be a measure of the 
illuminating effects, unless it could be shown that 
both varied in the same ratios. The white light 
from snow is painfully brilliant to the eye, while a 
piece of black-hot iron sends hardly any light rays 
to the retina, and is visible chiefly by comparison 
with the surface on which it lies, just as a hole is 
seen. Still, the black-hot iron would send many 
more heat rays to the eye, than the snow. Con- 
sequently as intensity of heat is no measure of 
intensity of light, it may be doubted whether 
intensity of chemical effect can be. 














CHILLED CAST-IRON ARMOUR. 

THE continued development of the system of 
chilled cast-iron armour manufactured by Mr. 
Gruson, of Magdeburg, and its extending employ- 
ment for coast batteries and inland fortifications by 
the Governments of Austria, Holland, Belgium, 
Italy, and Germany, renders it interesting to notice 
the recent changes and improvements which have 
taken place in this nature of armoured defence. 

As is well known, Mr. Gruson constructs his 





turrets and batteries of iron shields, which are cast 
| in chill moulds to the dimensions and shape required 
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the intensity curves of lightand heat. The chemical 
rays have their maximum effect in that part of the 
spectrum in which the violet rays are situate, and 
extend beyond the visible spectrum to a distance of 
about two-thirds its length; all the chemical rays 
being more refrangible than the rays of the brightest 
part of the visible spectrum. The extent of their 
blackening power varies with different substances. 
The line showing the blackening effect upon bromide 
of silver must not be taken as an intensity curve, 
it simply shows the length and position of the 
blackened part as compared with the visible spec- 
trum, the point of maximum effect, and the some- 
what rapid shading off at both ends. Some other 
substances are blackened more towards the orange 
and more beyond the violet. The heat curve shows 
the extent to which the heat rays are refracted, 
as compared with the same visible spectrum. 

It has already been noticed that coloured rays 
being differently refracted, refraction is largely 
prevented in the eye. Still, the eye is not equally 
affected by light of all colours; and it has been 
ascertained that the area of the retina capable of 
being impressed by any particular colour, differs 
slightly for the various colours. One observer may 
also think an object to be of one shade of colour, 


while another will pronounce it of a different shade, | 


| for the structure of which they are to form part. 
| The shields are of great size and weight in order to 
| obtain the mass requisite to withstand the racking 
effect of large projectiles, whilst the hardened 
| surface obtained from the chilling and the dome- 
| shaped form of the shields, effectually secure them 
| against penetration. After casting, the edges of 
_ the plate are planed so that they butt fairly against 
| those of the adjoining plates, and they are then 
| ready for building up into turrets or batteries, by 
| placing them together and pouring zinc into the 
| grooves which are cast in their vertical edges. By 
| this method the erection of a turret becomes an 
exceedingly simple operation, and as there is no 
backing or bolting of any sort, all danger of splinters 
or landgridge of nuts, &c., is avoided. 

Owing to the greatly augmented powers of 
modern ordnance the dimensions which were given 
to the earlier armour shields have been increased. 
The principles of construction are based upon the 
following formula, which has been established by 
the results afforded by the numerous experiments 
| which took place between 1869 and 1874. The 
| relationship between the energy of the projectiles 
the armour is designed to resist and the maximum 
thickness of the iron is expressed by 

d=0,12 4 mt, 
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movement by cogwork to the rack fixed to the base 
TasiE No. I.—TuRRETS ALREADY ConstRUcTED WITH Minium EMBRASURE CARRIAGES or Oxp Tyre. | of the turret. In the newer turrets the hydraulic 
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47 265/17} 4 (1882) 1) 28to4 .. 15) .. |1875|209]}177| 35 | M0] 59 86 | 55 | 141 — ; on med ner — ~— under fire, 
nu, 95 (365; ,, |'888 3! 2 10 1: 15 | 25,902 | 438 | 30.0 |{ 72 | 180) 1001) aoe | s60 | sige | ANG which cannot be ultimately destroyed if the 
in| a | attack is sufficiently developed and sustained. The 
12. 25 | 37.6 Holland '82-83 2) 2, 10 1 1 25 27.5 | 43.3 | 39-4 1749 | golf» 595 305 | 1800 | cracks which are formed in this chilled cast-iron 
oa ise | 47 ~ im sie e 1; Bm) tS eee Si a = 7. = armour after prolonged attack, may be set against 
59 | 63.0: O85 1) 2) 6) 6S. | 6 | 2) a 854] 315 | 49 | 1890) 14 | 200 | 185 | 395 | the penetration, fissures, and occasional dislodg- 
| ‘See soe | sas Na ____ | ment of the plates of other natures, including com- 
; : ; ; } fay : pound armour, yet the property which chilled iron 
in which d represents the thickness of the iron in The sighting hole, formerly cast in the roof of the | structures have of remaining in place and affording 
metres and mt the energy of the projectile in metre- | turret, is replaced by an arrangement which com- practically undiminished protection long after they 
tons. _ ; pletely protects the captain of the turret from the | have suffered serious injury from hostile fire, is 
For instance, if the 100-ton gun possesses at the _ fire of the enemy. This consists of a narrow slit | most important. The projectiles do not penetrate, 
minimum distance under consideration an energy of | 10 in. deep passing through the top plate of the | the stability of the turret is not compromised, and 
7500 metre-tons (24,150 foot-tons), the resulting | turret, in which the sights are placed. The turret practically its defensive qualities remain till the 
thickness of armour to withstand it would be | is thus able to be directed on the object without the | Jast. Take for instance the trial at Tegel of a 


110 cm. (43.3 in.) whilst against a 28 cm. (11 in.) | 
gun, 85 cm. (33.5in.) is sufficient. 
For the side plates which are less exposed to fire 

the formula used is : 
d=0.11 44/mt, | 

and for the external glacis armour, 
d=0.08 44/mt, i 

if protected by granite, and if covered with earth } " | SO) SARE eee eae / 
d=0.09 4/mt. df f 


ait) Ae Same Yinine 


\ 








For fortifications other than coast defences these | 


| $2 / 
thicknesses are increased one-tenth for the different ——= = = ee i eer Fon 


calibres of attacking guns they are designed to | 
withstand. 
In the later designs for batteries and turrets (see 
illustration on page 528) the embrasures for the | 
guns which are cast in the front shield, have been | ; 
greatly reduced in size, owing to the introduction | exposure of the man doing so. If desirable to use the | shield 54 cm. (21 in.) thick, designed to withstand 
of Mr. Gruson’s new gun-carriage. At present the | sights on the gun these are fixed to the chase of the | the 5.9 in. gun, against which 268 projectiles of 
embrasure is but very little larger than the chase | gun, and the embrasure is slightly sloped away on | 5.9 in. and 20 of 6.7 in. were fired without penetrating 
of the gun, and surrounds it so closely as almost | the inside so as to allow a clear view to be obtained, | the shield. This trial was against a comparatively 
to touch it on all sides. During the recoil of the | the tangent sight being placed on the collar which | small plate. It would be of great interest to se 
gun the muzzle has a slight movement of rotation | carries the directing bar. | how far such plates as are now being made, which ar 
round the trunnions, due to the application of a | The rotation of the turret is effected in the newer | 59.1 in. thick, and weigh 50 tons, would resist th 
directing bar, and recedes clear of the embrasure | designs either by hand or by steam. For the first | racking power of the larger guns. With regard t 
without touching it. acapstan on the middle platform transmits its | such trials as the above, it should be remembere 
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HOPKINSON AND MUIRHEAD’S DYNAMO ELECTRIC GENERATOR. 





(For Description, see next Page). 

















deep at the centre ; no effect on the cracks ; shot | 


broke up. 


No. I1.—Just below crack 1, 11 deg. from | 
normal ; slight indent as in former round ; plate 


and cracks unaltered. 


No. II.—Near crack b', 21 deg. from normal ; as 


last round, small indent ; plate and cracks unaltered. 


These three rounds having shown that crack b! had 


no injurious effect on the plate, 


No. IV. was directed against crack a at bottom ; 


angle to normal, 30 deg. ; no result. 

No. V. struck right on the centre of the crack ; 
no result on crack or plate. 

As five rounds, with a total striking energy of 
6000 foot-tons, had produced no effect in widening 
or extending the cracks, it was shown that such 
superficial ‘‘ chill-cracks” do not in any way 
diminish the strength or endurance of a plate. 
The trial also exhibited the high resistance of the 
shield, three rounds being delivered in a space of 
58 square inches without producing any effect on 
the plate. 

aa” trial was continued on the 10th of January, 

83. 


Hitherto plates had been tested by spreading hits | 


over the whole surface in accordance with the con- 
ditions prevailing on actual service ; the object of 
the continued trial was to test the endurance of the 


plate under a series of rounds concentrated in a | 


manner which in action could not be realised, close 
together on a small portion of the surface, and to 


observe in what way the cleavage of the plate would | 


be effected by such a fire. 

No. VI.—Forged steel shell, weight 80 lb. 
Striking energy, 1230 foot-tons. Angle of impact 
8 deg. from normal. 

Result. Struck as in diagram, no effect on plate 
or cracks. 

No. VII.—Forged and tempered steel shell, 
weight 791b. Striking energy, 1224 foot-tons, 


| under trial had been rejected as faulty ; moreover, 
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| 48 deg. from normal. Fired against crack a, no ; being a “‘side” plate, and consequently not exposed 


| result. 


in action to direct fire, it was only 17.7 in. thick, 


The remaining rounds were concentrated on the | whereas the front plates of the shield, which are 


| centre of the plate. 


designed to withstand the direct attack of the 5.9 in. 


| No. VIII.—Tempered steel, small cavity, shell, |B. L. gun are 20.9 in. thick. The plate with- 


| weight 86.5 lb. 
11 deg. from normal. 
6 in. long (c) in diagram. 

No. IX.—Same projectile. 
| 12 deg. to normal. No effect on plate, hair crack, 
| o, unaltered. 

No. X.— Forged and tempered steel shell 
| 81.5 1b. Striking energy 1257 foot-tons. Angle to 
/normal 11 deg. Slight hair crack 3 in. long to 
| bottom of (b"). 

| No. XI.—Same projectile. 
| cracks unaltered. 

No. XII. — Same projectile. Hair crack, c, 
unaltered. <A fine crack 15 in. long formed (d) in 
diagram. 
| No. XIII.—Same projectile d lengthened to 28in. 
| The trial was suspended in order to procure 
|from Austria a supply of projectiles which it is 
| intended to test. It will then be continued. 
| he result so far may be considered very satis- 
| factory. It should be remembered that the plate 


No result, plate and 


Angle of striking | 


Striking energy 1333 foot-tons, | stood 13 direct hits with a total striking energy of 
Slight hair crack formed, | 16,000 foot-tons, without appreciable cracks notwith- 


standing that most of the rounds were concentrated 
on asmall area. The crack ¢ produced by round 
No. VIII. remained unaltered by subsequent 
rounds, although X. and XI. struck right upon it, 
and XII. close beneath it. The hair crack d was 
so small that for a long time it escaped observation 
under a close scrutiny of the surface of the plate. 
It is not probable that it injuriously affected the 
shield, as experiments have shown that the produc- 
tion of such hair cracks, which do not reach the soft 
iron lying under the chill, have no influence in 
hastening the final destruction of the plate. More- 
over the fact of the hair crack d crossing instead of 
prolonging the ‘‘ chill crack” b!, and the absence of 
any result from round VII., show that such cracks 
in casting are not injurious. 

It should be noted that 9 shots struck in an area 
24 in. wide by 15 in. high with a total energy of 
11,261 foot-tons. The insignificant effect of these 








rounds exhibits in a striking manner the high resis- 
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tance of the plate, and confirms the character for 
endurance which this chilled cast-iron armour has 
gained. 

(To be continued.) 
THE HOPKINSON -MUIRHEAD DYNAMOS. 

THE continuous current and the alternating current 
generators invented by Dr. J. Hopkinson and Dr. 
Alexander Muirhead are peculiarly interesting as being 
probably the first in which the bobbins of the armature 
were wound with copper ribbon and arranged on a 
disc armature much in the same way as was afterwards 
done by Sir William Thomson and by Mr. Ferranti. 
In the Muirhead-Hopkinson machine the armature coils 
are attached to a soft iron ring, whereas in the Ferranti 
the iron core is dispensed with, and a gain of lightness 
in the armature or rotating part effected ; this advan- 
tage is of considerable importance, though Messrs. 
Hopkinson and Muirhead can of course reduce the 
weight of this iron core to insignificant proportions. 

The general form of this generator is clearly shown 
by the side and end elevation on preceding page. 

The armature is made by taking a pulley and en- 
circling it with a rim of sheet-iron bands, each insulated 
from the other by asbestos paper. On one or both sides 
of the rim thusformed, radial slots are cut to admit radial 
coils of insulated copper wire or ribbon, so that they 
lie in planes parallel to the plane of the pulley. In 
the continuous current machine coils are placed on 
both sides of the iron rim and arranged alternately, 
that on the one side always covering the gap between 
two on the other side. In this way, when a coil on 
one side of the rim is at its ‘‘dead point” and yields 
its minimum of current, the corresponding coil on the 
other side is giving out its maximum. 

The field magnets are made in a similar manner to 
the armature and run in circles parallel to the rim of 
the latter. The cores may be built up of wrought iron 
as the rim of the armature is ; but it is found cheaper 
to make them of solid wrought or cast iron. To stop 
the local induced currents in the core, however, Messrs. 
Muirhead and Hopkinson cut grooves in the faces of 
the iron cores, and fill them up with sheet-iron strips 
insulated from each other, similar to the sheet-iron rim 
of the armature. 

The coils, both in the armature and electro-magnets, 
are packed as closely as they may to each other, and 
have thus a compressed or quadrilateral shape. The 
arrangement is shown in Figs. 1 and 2, which re- 
present, in side view and plan, the armature pulley 
with the soft iron rim and coils attached. There a is 
the pulley which is keyed to the shaft of the machine, 
and is encircled with bands of sheet iron } insulated 
from each other by ribbons of asbestos paper laid 
between every two bands. When the rim has been 
built up in this way radial holes are drilled through 
it from the outer edge inwards, and the whole rim 
is bound together by bolts d inserted in the holes 
and secured by cottarse. Radial slots are then cut on 
each side of the rim all round, and the coils of wire 
mounted on them. 

Figs. 3 and 4 show the armature of the continuous 
current dynamo, with the coils on one side of the rim, 
half way between the coils on the other side, so as to 
give a more continuous current. In the alternating 
current machine the slots on the opposite faces are 
face to face. 

Figs. 5 and 9 illustrate the complete continuous 
current machine, Fig. 9 showing the internal arrange- 
ment of the field magnets, and Fig. 5 the external 
frame of cast iron supporting them. In these figures 
ais the armature already described, } b are the cores 
of the electro-magnets with a strong cast-iron backing 
cc; dd are the exciting coils or field magnets, so con- 
nected that the poles presented to the armature are 
alternately north and south, thus bringing a south pole 
on one side of the armature opposite a north pole on 
the other side. 

The commutator e is arranged to prevent sparking 
when the brushes leave a contact piece. This is done 
by splitting up the brushes into several parts, and in- 
serting resistances between the part which leaves the 
contact piece last and the rest of the circuit. This re- 
sistance checks the current ere the final rupture of 
contact takes place. 

Figs. 6 and 7 will explain the structure of the 
commutator. Here waaare the segments or contact 
pieces insulated from each other, and b! b b are the 
collecting brushes carried on a spindle c cl. One of 
these brushes 4' is connected to the spindle ¢ through 
an electrical resistance of plumbago, arranged as shown 
in Fig. 7, where d e are metal cylinders, d being in 
contact with the brush 4', while e is in contact with 
the spindle c. The space f between these two cylinders 
de is filled with a mixture of plumbago and lamp- 
black of suitable resistance, confined at the ends by 
ivory discs. The brush }! is adjusted by bending till 
it remains in contact with any segment of the com- 
mutator for a short time after the other brushes have 
left contact with that segment, and thus instead of 
sudden break of circuit and consequent sparking, a 
resistance is introduced, and contact is not broken 
until the gurrent has been considerably reduced. 








The contact segments are supported at both ends by 
solid insulating discs ; but they are insulated from each 
other by the air spaces between them, where the 
brushes rub upon them. 

The alternating current dynamo of Drs. Hopkinson 
and Muirhead differs little in general construction 
from that we have described; except that the com- 
mutator is very much simplified, and the armature 
bobbins are placed opposite each other on both sides 
of the rim. Instead of forming the coils into complete 
bobbins, Dr. Muirhead prefers to wind them in a zig- 
zag form round the grooved iron rim after the manner 
shown in Fig. 8, which represents a plan and section 
of the alternating current armature. This arrange- 
ment is simpler in construction than the bobbin wind- 
ing, and is less liable to generate self-induction current 
in the armature. Sir William Thomson has adopted 
a similar plan in one of his dynamos. In Fig. 8 a is 
the pulley fixed to the spindle of the machine, > 4 is the 
iron rim, and cc are the zig-zag coils of copper ribbon. 
The field magnets are also wound in a similar manner. 

It will be seen from our description that Drs. 
Hopkinson and Muirhead have scarcely had sutticient 
credit given them for this interesting machine, which 
so closely approximates to the Ferranti. One of their 
alternating dynamos has been built, and was shown 
at the Aquarium Exhibition, It works well, and 
is capable of supporting 300 Swan lights, while in 
size and appearance it resembles the Ferranti machine 
in avery striking manner. Drs. Muirhead and Hop- 
kinson have also designed a magneto-electric alternating 
current machine; but as it closely resembles the ma- 
chines described, with the exception that permanent 
magnets are employed as field magnets, we need not 
dwell upon it further. 


THE WERDER TESTING MACHINE. 

Tue 100-ton testing machine, of which we give a 
two-page engraving this week, with other views on page 
533, is one of a type which is well known on the Con- 
tinent, but which has not yet found its way into this 
country. The design of the machine possesses so much 
of interest, and is in several respects so original, that 
we require to make no apology for illustrating and de- 
scribing it somewhat fully. The typeis one originally de- 
signed in 1852 by Herr Ludwig Werder, director of the 
engineering worksof Klett and Co. of Niirnberg, now the 
Maschinenbau-Actien-Gesellschaft Niirnberg. It was 
exhibited at the Munich Exhibition in 1854, where 
experiments conducted uponitattracted great attention, 
and where it obtained a gold medal. Since that time 
a considerable number of similar machines have been 
constructed ; there is one at Creusdt, one at Stock- 
holm, and one in Spandau, while the Polytechnic 
Schools at Zurich (Professor Culmann), Munich (Pro- 
fessor Bauschinger), Vienna (Professor Jenny) Pest 
(Professor Horvath), the Gewerbe-Academie in Berlin, 
and the Engineering Institute in St. Petersburg, each 
have one for use in an engineering or mechanical la- 
boratory. 

The particular machine which we illustrate was one 
exhibited by the Maschinenbau-Actien-Gesellschaft 
Niirnberg, the makers, at the recent exhibition in that 
city, where it was under the charge of Professor Bau- 
schinger, of Munich, who conducted a series of most 
interesting experiments upon it with the aid of the 
various strain measuring instruments which he has 
designed. These instruments we shall be able to 
describe along with the machine, and we hope also to 
give an abstract of the results of the experiments 
referred to. 

The Werder testing machine is one of those in which 
the load is applied by hydraulic pressure, but 
measured by dead weight, as in Mr. Kirkaldy’s ma- 
chine. But in the Werder machine the ram, lever, and 
weights are all at the same end of the machine, while 
by an ingenious arrangement one lever only is required, 
instead of two, or perhaps three, for a leverage of 
500 tol. Figs. 1 to 7 of our two-page engraving show 
the machine pretty completely, and will, we believe, 
make the machine quite intelligible, in spite of its 
great apparent complexity. Fig. 1 is a general exterior 
side elevation of the machine, and Fig. 2 a similar 
plan. Fig. 3 is a cross-section to the right, and Fig. 4 
to the left ofthe pump ram. Fig. 6 is a sectional eleva- 
tion showing the principal knife-edges. Fig. 7 is a 
sectional view showing the side knife-edges. Fig. 8, on 
page 533, lastly, is the arrangement of the machine 
when a piece is to be tested in compression instead of 
in tension. The remaining figures will be descrfbed 
later on. 

The hydraulic cylinder, A, of the machine is cast in 
one pieee with the frame B. The ram C (Fig. 6), 
which is 11.8 in. in diameter, is covered with brass. 
The pressure is obtained by two pumps placed beside 
the machine in the casing D. The smaller, 0.4in. in 
diameter, is used for the full power of the machine, 
the larger, 1.18in. in diameter, being available only 
up to 20tons. These pumps can be worked either by 
gearing or by the hand-levers EK, and E,. They are 
placed above a small reservoir F, and deliver into the 
ram cylinder by the bent pipe G. J is a release valve 
for the pump and H an air valve on the top of the 





cylinder A, which is left open when pumping begins 
in order that the cylinder may be free from air. 
On the front end of the ram G is fixed a somewhat com- 
plex crosshead (Fig. 3 and 6) carrying two brackets N, 
and N, and a frame K K, this latter extending forwards 
in a V shape (Fig. 2) and backwards on each side of 
the cylinder, where it is carried on A-shaped guides 
LL (Figs. 4and 6). The brackets N, N, carry a cross 
spindle or traverse O, which, therefore, moves always 
outwards or inwards with the ram. The front end or 
vertex of the frame K carries the little train of gearing 
M (consisting of a handwheel with worm and worin- 
wheel and a pinion on the same spindle as the latter 
gearing with a fixed rack), by means of which the ram 
can be worked in and out by hand when no load is on 
it. By a simple arrangement the rack is thrown out of 
gear when the machine is at work, to avoid the chance 
of breaking the teeth when the test piece gives way. 
So far we have described merely the connexion 
between the hydraulic ram and the frame of the ma- 
chine, we have now to look at the connexion between 
the ram and the-steel yard or load measuring apparatus, 
which in the Werder machine forms the connecting 
link between the ram and the test piece instead of 
being, as in the Kirkaldy and most other types of 
machine, attached to the opposite end of the test piece. 
The piece to be brokenis pulled from the main crosshead V, 
which by means of the four pull rods T, to T,, forms one 
piece with a pair of crossheads U, U,(Figs. 1,2,6,and 7). 
The whole of this system of rods and crossheads hangs 
freely from the ram crossheads, its weight being taken 
at the one end by the rings W, W, on the traverse 
O, and at the other end by the rings X, X, hanging 
from pins upon the frame K. On the faces of the 
crossheads U, U, are steel blocks «, d, (Figs. 2 and 7) 
through which the pull of the piece is transmitted 
to corresponding knife-edges ¢, and ¢, forming part of 
a large block Q Q, to which the lever Q, (Fig. 6) is rigidly 
attached. This block hangs freely from the traverse 
by the knife-edge links P, P,, its balance being ad- 
justed by the sliding weight S (Figs. 2and 7). It is 
roughly > shaped, the two limbs extending on the 
sides of the ram cylinder, and has two openings 
through it for the crossheads U, and U,. In its middle 
breadth it is fitted with a knife-edge } (Figs. 1, 2, and 
6), which bears against a steel face a, forming part of 
the ram crosshead. The knife-edge b is 14.2 in. 
wide, and the two knife-edges ¢, and c, together 15 in, 
wide, so that the pressure upon them is about nine 
tons per linear inch at the full load (100 tons) of the 
machine. The block Q has thus tive knife-edges 
attached to it. Of these tive, four are in one line, 
viz., the two which carry the weight of Q and rest in 
the links P, P,, and the two cy and c, which transmit the 
pressure to the crosshead U, U,. The fifth knife-edge 
4 is three millimetres (0.12 in.) lower than the line of 
the others. The radius of the scale pan R being 
1.50 metres from the plane of the knife-edges, it will be 
seen that the block Q is really a bell-crank lever, whose 
arms have lengths in the ratio of 500 to 1; the fulerum 
abuts on the head of the ram, the long arm carries the 
scale pan, and the short arm pulls against the test 
piece through the rodsT. We published a sketch of 
the principle of this arrangement in October last, in 
speaking of a Werder machine at the Vienna Polytech- 
nicum*, and we republish it here, as it may make the 

















arrangements more intelligible. The distance F G in 
this sketch, the short arm of the lever, being only 
three millimetres, is in reality too small to be shown 
in our drawings. 

When load is applied to the test piece the ram moves 
out, of course, as much as the piece stretches or as the 
fastenings ‘‘ give.” But the ram, as we have seen, 
carries with it the whole of the weighing arrangements, 
and as long as the block Q can be kept horizontal 
(which is easily done with the help of a delicate level) 
the actual pull on the piece is equal to the pressure of 
b against a, and this is found by multiplying the 
weights placed on the scale pan R by 500. There is no 
sliding or monkey weight, the weights have to be put 
separately on to the scale pan, but of course the very 
large leverage reduces to some extent the inconvenience 
of this arrangement. 

Itis obvious that there is no possibility of directly 
checking, with suflicient accuracy, the length of the 
short arm of the lever (3 mm.) upon which the whole 
accuracy of the machine depends. For the purpose of 
checking the leverage, therefore, a ‘‘ controlling” 
arrangement is fitted up, which is shown in the draw- 
ings in detail, and the principle of which is shown in 
Fig. 9, page 533. This gear consists of a pair of knee 
levers jf, f, (one on each side of the machine) having 
fulcra at £k on the frame K. From the long arms 
(530 mm.) hangs a scale pan g, the short arms (35 mm.) 





" See ENGINEERING, xxxiv., page 324, 
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abut at i/ against the crosshead V. The knife-edges 
on this lever, its arms being only 10 : 1, can be measured 
suiliciently accurately by ordinary means, and then to 
test the accuracy of the 500: 1 ratio it is only 
necessary to balance any weight in y by one-fiftieth as 
great a weight at R. In the practical working of the 
machine this is done periodically, and means are pro- 
vided for altering the position of the main knife-edges 
by screws, should they be found in any way out of 
ruth. 

. Figs. 1, 2, and 6 show the machine arranged for ten- 
sion; the arrangements do not call for any special re- 
mark. Z Z are packing pieces with planed bearing faces, 
which are put in to make up to the length necessary for 
the piece. Y is the crosshead which takes the pulley; 
its recoil is prevented by bolting itdown. Fig. 8, on 
page 533, shows the arrangement for crushing columns, 
where the pull is transmitted from V through the links 
«, and s, to a back-plate W, and the piece to be crushed 
is placed between this plate and another, G, bearing 
against the packing Z. As shown in the figure the 
piece being tested butts against faced blocks p p, with 
ball-and-socket connexion against the crosshead G and 
W. Figs. 10 and 11, on page 533, show, to a small 
scale, the general arrangement of the machine in the 
laboratory, and the overhead crane used for handling 
materials, &c. 

We must postpone to another article our notice of 
Professor Bauschinger’s very beautiful strain measuring 
apparatus, as well as of the experiments which he 
made at Niirnberg on this machine, and of which the 
results have now been published. 








ELECTRIC LIGHTING NOTES. 

We notice that the Gloucester County Lunatic Asy- 
lum have acknowledged the fitness of the electric light 
for every-day use by adopting it in their new asylum. 
This large building is going to be lit with incandescence 
lamps, and the work has been entrusted to Messrs. 
Woodhouse and Rawson, of 11, Queen Victoria-street. 
The motive power will be supplied by Otto’s gas 
engines run with Dowson’s gas. Faure, Sellon, and 
Volckmar secondary batteries, and Woodhouse and 
Rawson incandescence lamps will be employed. 





The s.s. Clan MacArthur, which has been built for 
Messrs. Cayzer, Irvine, and Co.’s Clan Line, by Messrs. 
Scott and Co., of Greenock, started from the Clyde on 
Saturday, the 2nd inst., for a preliminary cruise 
with a large party on board. The vessel has been lit 
throughout with incandescence lamps by the Glasgow 
branch of the Edison Electric Light Company. We 
understand that the owners have been so pleased 
with the complete success obtained, that they have 
placed the lighting of another steamer, the Macintosh, 
with the same company. 





We understand that the order for the lighting up of 
the Huddersfield Technical Schools Exhibition has 
been secured by Messrs. Kingsland and Smith, of 
Leeds, agents and district managers for the ‘“‘ Yorkshire 
Brush” Company, and Messrs. Ferranti, Thompson, 
and Ince, Limited. A 40-light Brush machine will 
be used for lighting up the weaving and other sheds 
by are lights, while a 300-light Ferranti dynamo will 
be used for feeding incandescene lamps in the rest of 
the building. This Exhibition, which will be similar 
to the one held at Bradford last year, is to be opened 
the first week in July, and is expected to remain open 
till about November. 





The Electric Light Contract and Maintenance Com- 
pany, which lately went into voluntary liquidation, 
has paid a first dividend to its shareholders of ll. 15s. 
per share, the amount paid up being 2/. It is 
expected that a second dividend of about four shillings 
per share will follow, and thus the subscribers will 
practically receive the whole of their money back 
again. The company was started with the view of 
supplying electric light in the same way that a gas 
company supplies gaslight, and has adhered rigidly 
to its programme, steadily refusing all offers of 
patents, and declining to undertake any business 
that did not rest upon a commercial basis, that is, 
which did not promise to give a profit. The re- 
sult has been that the company has done nothing 
whatever, and has neither bought nor sold a single 
generator or lamp. The OE a powerful corpora- 
tion, managed by an influential board, and provided 
with ample capital, remaining in a state of repose for 
twelve months, and finally winding up because no 
lucrative work could be obtained, signally confirms the 
idea that the electric light, although a fine field for 
speculators, is not at present a subject for the genuine 
investor. 

Mr. Lane-Fox’s patent for the employment of secon- 
dary batteries in electric lighting, which is dated October 
9, 1878, came before the Solicitor-General on Friday, Ist 
of June, upon an application made by Mr. Lane-Fox to 
disclaim from his patent all the claims originally made 
by him, except that which covers the employment of 





secondary batteries in combination with parallel are dis- 
tribution, as described in his specification. His applica- 
tion was opposed by the Swan United Electric Light 
Company, Messrs. R. E. Crompton and Co., and the 
British Electric Light Company, upon various grounds, 
among which were that the invention to which Mr. 
Lane-Fox wished to limit his patent by the proposed 
disclaimer was wanting in novelty, that it was not 
the proper subject for a patent, that it was not suffi- 
ciently described in the provisional specification, and 
that the proposed disclaimer would alter the character 
of the patent. Mr. Webster, Q.C., and Mr. Moulton (in- 
structed by Messrs. Grover and Humphreys, solicitors, 
and Mr. J. C. Mewburn, patent agent), appeared for 
Mr. Lane-Fox in support of the disclaimer, Mr. Aston, 
Q.C., and Mr. Chadwick Healey (instructed by Mr. 
J. H. Johnson, solicitor), appeared for the Swan 
United Company, Mr. Aston, Q.C., and Mr. Phipson 
Beale (instructed by Messrs. Brooks and Son, patent 
agents), for Messrs. R. E. Crompton and Co., and Mr. 
KE. Carpmael (instructed by Messrs. Wilson, Bristows, 
and Carpmael, solicitors) for the British Electric 
Light Company. Evidence in support of the disclaimer 
was given by Mr. Lane-Fox, the patentee, Professor 
Fleeming Jenkin, F.R.S., Professor Silvanus Thomp- 
son, D.Sc., and Mr. R, Sabine, and in support of the 
several oppositions by Mr. J. W. Swan, and Mr. R. E. 
Crompton, Dr. Hopkinson, F.R.S., Mr. W. H. Preece, 
F.R.S., Professor Ayrton, F.R.S., Professor Oliver 
Lodge, Mr. D. G. Fitzgerald, and Hon. R. Brougham. 
After a long hearing the Solicitor-General decided to 
grant Mr. Lane-Fox’s application for leave to dis- 
claim. The claim under this patent will therefore 
be for the employment as described in the specification 
of secondary batteries, as reservoirs of electricity in 
combination with a mode or system of distridution 
such as is therein explained. 


PORT ELIZABETH WATER WORKS. 

AT the meeting of the Institution of Civil Engineers 
on the 22nd May a second paper was read on ‘‘ The 
Water Works of Port Elizabeth, South Africa,” by Mr. 
J. G. Gamble, M.A., M. Inst. C.E. 

It was stated that the water supply of Port Elizabeth, 
the principal commercial port of South Africa, had, until 
recently, been very scanty, an indifferent supply, to the 
extent of 50,000 gallons per day, having been drawr. from 
a main leading along the beach to Shark’s river. This 
served the lower part of the town; the houses in the 
upper part of the town were dependent on underground 
tanks, in which rain water from the roofs was stored. 
During droughts the lack of water was severely felt, and 
it was to remedy this evil that the existing water works 
were undertaken. After several unsuccessful attempts, the 
most promising of which was to procure the surplus water 
from a spring belonging to Uitenhage, 20 miles distant 
from Port Elizabeth, the Van Staaden’s river, whose basin 
was inland of the Witteklip ridge, a spur of the Winter- 
hoek range, was selected as the source of supply. The 
rainfall there was more copious and equable than at either 
Port Elizabeth or Uitenhage, and the minimum discharge 
of the feeder chosen for the Port Elizabeth supply was 
never less than 350,000 gallons per day. The pipe-track, 
from the intake above the ‘‘ Waterfall” to Port Elizabeth, 
a distance of twenty-eight miles, and the general features 
of the work, were then described, as carried out by the 
late Mr. J. H. Wicksteed, Assoc. M. Inst. C.E., who 
arrived in the colony as resident engineer in January, 
1878. These consisted of a small intake weir in the 
mountains, from which a cast-iron main was laid to Port 
Elizabeth, communicating with, and passing by, a service 
reservoir at the highest point of the suburbs of the town. 
From actual measurement, the main gave on one occasion 
at the rate of 930,000 gallons, on another 960,000 gallons 
in the twenty-four hours. The diameter of the main 
varied from 12 in. to 94 in., the inclination of the gradients 
from 1 in 90.8 to 1 in 394.3. The main from the service 
reservoir to the town was l6in. in diameter, to give a 
greatly increased discharge in case of fire. 

The works were carried out under seven contracts. 
Contract 1 was for the manufacture of the pipes and 
special castings for the main from the intake to the town, 
and the delivery of them on the beach at Port Elizabeth. 
It was let to Messrs. Hopkins, Gilkes, and Co., now the 
Teeside Iron and Engine Works Company. The amount 
paid was 37,701/., of whicha sum of 35,1487. was for 
straight pipes. The pipes were of hard Cleveland metal, 
and having been badly stowed on board the vessels in 
which they were conveyed, 32 per cent were found to be 
cracked when landed, and the damaged portions were 
removed by hammer and chisel. All the pipes were 
tested on the beach; they were mostly in 12 ft. and 9 ft. 
lengths, and they and other castings were coated with 
Dr. Angus Smith's composition. 

Contract 2 was for the transport of the pipes and fittings 
from the beach to their destination, for laying and joint- 
ing the main, for constructing the intake works, break- 
pressure tanks, valve holes, and fixing the valves. It was 
let to Messrs. John Mackay and F. W. North for 26,9997. 
The pipe line crossed the principal stream three times, 
the pipes being buried in concrete under the bed of the 
river. At some points the pipes were carried along the 
faces of precipices by iron brackets let into the rock. As 
a rule they were laid with the sockets pointing up hill. 
Sluice valves with a relief valve behind were placed 
about every mile, and provision was made for the insertion 
of pipe-serapers. The break-pressure tanks, 11 ft. square, 
were rather less than 6 ft. deep, of Portland cement con- 











crete. The actual amount paid under this contract was 
33,4877. 

Contract 3, for the valves and fittings, was let to the 
Glenfield Company, Kilmarnock, the total amount paid 
being 7142/7. The relief valves were partially balanced 
double-beat valves, with gun-metal beats on both valve 
and seating. There was still room for improvement in 
them. The sluice valves were of the usual pattern, 
except that there was an arrangement whereby the stuff- 
ing-boxes might be packed while the valves were under 
pressure. The air valves and the hydrant valves were 
modifications of Messrs. Bateman and Moore's pattern. 
Of the balls used, gutta-percha with cork cores, were 
found liable to be squeezed out of shape at high pressure. 
Kennedy’s meters and taps were adopted; and a self- 
recording river gauge for measuring the water passing 
through notches in a weir above the intake pool, two rain 
gauges and one evaporation gauge were fitted up. 

Contract 4, for the manufacture of pipes, for town dis- 
tribution, was let to Messrs. Cochrane, Grove, and Co. 
The total amount paid under this contract was 13,7281. 
Ordinary pipes were delivered on the beach for from 
71. 2s. 6d. to 7/. 5s. per ton, special pipes for 10/7. 15s. per 
ton. The pipes were 9 ft. long, and varied from 10in. to 
14 in. in diameter. The breakages only amounted to 4 per 
cent. 

Contract 5, for laying and jointing the distribution 
pipes, and for fixing the hydrants and public fountains, 
was let to Messrs. Getliffe and Frames, local contractors. 
As soon as the pipes, valves, &c., were laid, a strict 
system of testing the mains was organised, to detect im- 
perfect workmanship, &c. The total amount paid under 
this contract was 11,2231. 

Contract 6, which in the rapidly-growing town of Port 

Elizabeth, has become an annual one, was for fixing the 
house services. The Town Council provided all the 
fittings, and sold them to the contractor at slightly over 
cost price. No cisterns were required, as the constant 
service was adopted. The mains were never tapped for 
house services, but distributing pipes were laid alongside 
the mains. With the view of apportioning the size of 
house service pipes, some experiments were made on the 
discharge of lead pipes and fittings, and it was ascer- 
tained that the friction caused by the stop taps was very 
great. 
” Contract 7, for the service reservoir, was let to Mr. 
John Mackay for 10,987/., but the total cost ultimately 
reached 15,3927. The site was about two miles north- 
west of the Town Hall. Its capacity was 1,250,000 
gallons, and the whole was executed in Portland cement 
concrete, generally in the proportion of 1 part of cement, 
2 parts of sand, and 4 of broken stone, and carried up in 
layers 6in. thick. 

In conclusion, the author stated that the water was 
extremely good ; it was soft, and contained no ammonia 
or lime, the only ingredient being a minute quantity of 
common salt. Hitherto neither storage nor filtration had 
been thought necessary. The total of the several con- 
tracts amounted to 118,6737. In addition, the Council 
had to pay for the preliminary surveys, the customs 
duties of 11 per cent. ad valorem on all imported iron- 
work, the freight and the cost of testing, &c.; against 
which there was a slight set-off for the sale of. fittings. 
The total cost up te date had been 132,212/. 








MEssrs. JOHNSON AND PHILLIPS.—We are requested to 
state that Mr. Bennett Pill, who recently resigned the 
position of general manager to the Eastern Extension 
Telegraph Company, has become associated with the firm 
of Messrs. Johnson and Phillips, Electrical Engineers, 
Charlton. 





AMERICAN SHIPBUILDING.—The American Iron Ship 
Company—the president of which is Commander Goringe 
—is now ready to start work in its yard at Port Richmond. 
It is said to have eight orders in hand to commence upon; 
namely, two iron sailing vessels of 3250 tons each, two 
steam tugs 100 ft. long, two steam colliers 260 ft. long, and 
two large lighters for usein New York Harbour. Four 
hundred men are already at work in the yard, whith 
before long will employ 1800. A marine railway capable 
of carrying a 3000-ton vessel is about to be commenced, 
and the construction of a dry dock is under consideration. 





A New Etecrric Cance.iinc StamP.—This instrument 
has been invented by Monsieur J. Chatenet, and is de- 
signed by him to supersede the present post-office cancel- 
ling stamps. It is of the same size as the ordinary ones, 
and the top of the handle is connected by means of 
ordinary insulated wire with the two poles of a battery. 
The circuit is closed by the contact of two metal plates on 
the face of which is a zig-zag platinum wire. Jpon the 
postage-stamps being struck in the ordinary way, contact 
is made, and the platinum wire becomes instantly red-hot. 
This burns the surface of the postage-stamps in such a 
manner as to render it impossible to erase the marks, while 
doing no injury either to the envelope or its contents. 


PRIZES FOR INVENTIONS IN CONNEXION WITH RaILways. 
—The German Association of Railway Managers offers its 
usual triennial series of prizes for important inventions 
and improvements relating to railways. They consist 
of: first series, thrée prizes respectively of 375/., 
150/., and 75U., for inventions or improvements relating to 
construction ; second seties, similar prizes for those rela- 
ting to rolling stock, or the conducting of traffic; third 
series, three prizes of 150/., 75/., and 50/., for those relating 
to the central administration or management, or for the 
most useful additions to railway literature. Applications, 
&c., to be sent in between January 1 and July 1, 1884, to 
the secretary of the above association, at Berlin. 
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AN ELECTRIC READING LAMP. 

WE annex illustrations of an electric reading lamp 
designed by Mr. J. Munro, of Croydon. The incan- 
descence lamp, on account of the small heat it gives 
out, and the steady glow of its carbon filament, is well 
suited forthe purpose. It is moreover poor in those ultra- 
violet rays, which M. Chardonnet considers to be detri- 
mental to the sight when produced in excess, as they are 
in the electric arc lamp. But the intense brightness of 
the carbon filament has a dazzling effect of itself upon 
the eye. Care has been taken to shade the lamp, so that 
the filament is usually hidden from the line of sight. 
This is done either by a green shade, as shown in the 
illustrations, or by a ring of ground glass, surrounding 
the bulb like a collar, about the height of the fila- 
ment, but leaving the clear. glass above and below. 

The lamp consists, as shown in Figs. 1 and 2, of a 


mahogany or teak base A A, made in the form of a 
box, to contain the battery supplying electricity to the 
filament, and fitted with handles for lighting it by. 
From this base, which is only some three or four inches 
high, rises an ornamental metal standard or tube S, 
up and down which a clamp C, carrying the jointed 
arm M, can slide and be fixed at will. The jointed 
arm M supports the bulb L and carries a second 
jointed arm, which holds the screen N (Fig. 1), and 
permits of its being inclined and used as a reflector. 
A screen of thin wood, paper, silvered metal, or other 
suitable material is employed. Since the standard S 
can turn round its vertical axis by a joint near its foot 
the light can be brought to bear on any point within 
the reader’s reach, or serve for several readers sitting 
together. It can be inclined over a sofa or lounge so 
as to shed its light on the book or paper, and it also 
can be supported at the full length of the arm above a 
writer’s desk. 

When not in use as a reading-lamp the jointed arm 
can be folded up within the tubular standard, and the 
contrivance becomes an ordinary table lamp. The 
battery preferred is that prepared by Dr. S. H. 
Emmens and Mr. G. V. Holmes, since it gives a good 
light for six hours without replenishing with solutions. 
Fig. 2 is a section through the battery across the line 
A A. It is a honeycomb of seven hexagonal cells 
made of carbon plates C, joined at their sides, and 
each holding a porous pot P, containing a cylindrical 
rod of zinc Z. The exciting solutions are of a special 
non-fuming mixture devised by the gentlemen just 
mentioned. 

The lamp is made by the Duplex Electric Light, 
Power, and Storage Company, of Soho-square, and 
is capable of yielding a light of ten candles for five or 
six hours without re-charging, and at an estimated cost 
of 2d. The wires for the circuit may either run 
within the stems or be carried by a silken cord 
attached; and the light is turned on or off in the 
usual way. It may be added that the combined 
battery and lamp can be shifted from one place 
to another, as it is independent of any connexion 
with main wires supplying current from without the 
house. When, however, electricity is supplied by 
companies to dwellings, the same device will serve 
with a flexible tap-circuit from the mains, or, as the 
designer proposes, by employing a small secondary 





STEAM TRAWLER. 
DESIGNED BY MR. W. E. REDWAY, MILFORD HAVEN, 
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battery in place of a primary one, to store up sufficient 
current for a night’s work. The primary battery we | 
have described may itself be modified for this purpose. 








STEAM TRAWLERS. | 
On the present page we publish drawings after which | 
a small fleet of steam trawlers are being built to the 
designs of W. E. Redway, engineer, of Milford Haven, | 
the first half-dozen vessels being at the present time 
well on towards completion. 
The following are the leading particulars of the | 
vessels : | 
ft. in. 
Length by Lloyd’s measurement ... ere age 
Breadth a = ves or ae 
Depth - a a oo ae 
Depth of hold... = = a ee, 
Load draught ... ~ es see 
Least height of freeboard ... 


Tonnage. 





eng register (approximately)... 
e ae 


”) ” 
Builder’s measurement 


Weight of hull 
= machinery 
c outfit 
me coal 


os water ... ae 
Total dead weight capacity 


Total displacement 


Elements of Design of Hull. 
Length of fore body ... ee es 48 ft. 
40.5 ft. 
118 sq. ft. 


ae ee = ss 
Area of immersed midship section 
Ratio that area of immersed mid- 

ship section bears to its circum- 

scribing rectangle ... = a 
Area of load water plane ... se 
Ratio that area of load water plan 

bears to its eircumscribing rect- 

angle .. Se ae és i .688 
Displacement per inch of immer- 

sion at load water line 3 2.9 tons 


65 
1218 sq. ft. 





Square feet of immersed surface ... 2082 
” », augmented ,, se 3836 


= .390 


Area immersed vertical longitu- 
dinal section... i Py: 25 
Centre of lateral resistance from fore 
end of L.W.L. xe ae ae 
Centre of buoyancy below L.W.L. 
Metacentre above centre of buoy- 


770 sq. ft. 


47.4 ft. 
2.99 ft. 


ancy ... Ss ; 4.68 ft. 

Area of lower sails... oa 2238 aq. ft. 

Centre of effort above L.W.L. _... 29.25 ft. 
Re os abaft fore end of 

L.W.L. : a2 46.25 ft. 


The engines fitted to these vessels are of the ordi- 
nary inverted compound surface condensing type with 
an intermediate receiver. The cylinders are 12 in, 


| and 24 in. in diameter, the stroke being 24in. They 
| are to be supplied with steam by an ordinary return 


tube steel boiler. 

The vessels are classed 90 A at Lloyd’s, and as 
shown in the illustration are dandy rigged. There is, 
however, no mizzen-mast proper, the funnel serving 
for hoisting the after sail upon, a plan which has evoked 
most hearty expressions of contemptfrom some old- 


| fashioned fisherman, but which nevertheless has stood the 
| test of practical experience and been found to answer 


well. There is no bowsprit. It is anticipated that 
the engines will give out about 120 indicated horse- 
power and with the fine water lines and beautiful 
models Mr. Redway has given these craft, a good speed 
should be attained. 

We hope soon to hear of these vessels being afloat 
and shall be glad topublish detailsof their performance. 
In the mean time we have to thank Mr. Redway for 
— us to put the results of his labours before our 
readers, 








AUCKLAND (N.Z.) Harsourn Works.—With reference 
to a paragraph on the above subject which aapesset on 
pose 36 of our current volume, we are requested by Mr. 

. G. McDonald, the engineer to the Auckland Harbour 
Board, fo state that Mr. Errington has not béen in- 
structed by the Board to report on any proposed works, 
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100-TON 


WERDER TESTING 


MACHINE. 


CONSTRUCTED BY THE MASCHINENBAU-ACTIEN-GESELLSCHAFT-NURNBERG. 


(For Description, see Page 530). 








































































Fig ..8 
ug : A 
| = 
PELE LN MOLE PAIN IEE: a j 
t ae 
ee 
— ? 
Fg 10. d 
— piaaeeiitidiiaian lianas laa \ 
. H U i \ 
, ae, © 10 Feet \ 
| Ss S 
KK 








Fig 9 








ASQUITH’S BREAK LATHE. 

On page 536, we illustrate a very powerful break 
lathe recently constructed by Mr. W. Asquith, of 
Halifax, and supplied to H.M. Dockyard, at Chat- 
ham. The height of the centre is 24in., and the size 
of the break sufficient for the reception of an object 
8 ft. in diameter and 6ft. wide. The fast headstock 
can be worked either in single, double, or treble gear, 
and has a cast steel spindle working in parallel gun- 
metal bearings. The face plate is 8 ft. in diameter, 
and many of the gear wheels are of steel. The loose 
or sliding headstock is arranged to move transversely 
for turning taper objects, and is securely fixed to the 
bed by three bolts. The loose bed is 18 ft. in length 
and can be moved in and out by hand or power to 
vary the width of the brake. The carriage carrying 
the compound slide-rest derives its self-acting motions 
for sliding and surfacing from a back traverse shaft, 
and for screw-cutting from a guide screw inside the 
standing bed. In the front of the break is a bed- 
plate provided with a standard for carrying a com- 
pound slide-rest for turning objects of large diameter. 
This rest has its self-acting motions operated from an 
overhead feed motion. The finished weight of the 
lathe is 25 tons ; it is a very strong tool, and is calcu- 
lated to execute the heaviest class of work within the 
— of its size, and to take heavy cuts and broad 
ees, 


FOREIGN TECHNICAL LITERATURE. 
Tur Moniteur Industriel (Paris, May 17) says that, 
at the present time, a little over 700 miles of subter- 
ranean telegraph lines are actually completed in 
France. About 1300 miles more are in course of con- 
struction, and will be finished by the end of the year. 





According to the Army and Navy Journal (New 
York, May 1) the United States Naval Institute has 
selected ‘‘The best Method for the Reconstruction 
and Increase of the Navy,” as the subject for its prize 
essay in 1884, The prize consists of 100 dols., and a 
gold medal; and the competition is open to all 
members of the Institute, or persons eligible to be- 
come members. 





The Chicago Journal of Commerce (Chicago, May 9) 
announces that the two electric motor companies of 
New York have recently amalgamated, with a capital 
of 2,000,000 dols. It is proposed to use the dynamo 
of one inventor, and the motor of the other. By this 
means, it is claimed that all the United States patents 
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has been drawn up in accordance with the recom- 


| mendations of the Commission of Inquiry, as far as 


concerns the principal points of their report ; and some 
secondary dispositions have been added, in order to 


|carry out the fundamental principle adopted by 


Signor Baccarini, i.¢., that the transport industry 


for electric railway work will be in the hands of one | should be left in private hands, subject to the autho- 
company. 


rity of the State, exercised in the public interest. 





The Bulletin des Adjudications (Paris, May 17)| The People’s Budget and Railway Service Gazette 


furnishes some details of the tenders received at the 
Hague for 6000 tons of steel rails, and 800 tons of iron 
fittings. The lowest price was 
was offered by the steel works at Bochum. 
material is required to be delivered at Dortrecht, 
the freight, &c., certainly reduces the actual average 
price received to 130 fr. 


According toanote in La Gaceta Industrial (Barcelona, 
May 25), it is proposed to establish a company with a 
capital of 10,000,000 pesetas (400,000/.) to run three 
lines of steamers from that port (1) down the Italian 
coast, and up to Trieste and Dulsigno, (2) round the | 
Spanish coast to Cadiz, and thence to the Canaries, (3) | 
to Gibraltar and Tangier, and thence down the Moorish | 
coast. The writer laments that (should this scheme | 
be carried out) the vessels are not likely to be con- 
structed in Spain. 


The American Manufacturer (Pittsburgh, May 11) 
contains a note from Washington with reference to a 
new metal lately discovered by J. Edwin Sherman, of 
Boston. He has been experimenting with it, and finds 
that wire made from it is extremely suitable for tele- 
graph purposes. It is in appearance somewhat similar 
to silver, and has nearly the same specific gravity ; it 
does not rust, and is superior in conductivity to any 
wire at present in use. The cost of the metal is given 
at 5 cents per pound. 


141.50 fr., which | their native employés. 
As the | the hours of labour for native workmen in some of 
| their shops ; the men refused to work, and the orders 
| were cancelled, but the ringleaders in the opposition 
| were dismissed. 
‘these dismissals were withdrawn, and this was ac- 
| cordingly done. An engine-driver was lately sentenced 
| to a heavy fine and long imprisonment for an accident 


| appearing to be equally great. 
| cation, the matter was not yet arranged. 


The Bulletin of the American Iron and Steel Associa- | 


tion (Philadelphia, May 16), quoting from a Harris- 
burg paper, says that the M‘Cormick Nail Works have 
succeeded in producing very satisfactory nails from 
steel. The material was made at the Pennsylvania 
Steel Works, and was of the same quality as that used 
in the manufacture of rails. On April 17, the latter 
company made an extremely large output of rails, 681 
tons of 60-lb. steel rails being rolled during the twenty- 
four hours. The daily average for that week was over 
614 tons, whilst that of Bessemer ingots was 797 tons. 


The Giornale dei Lavori Pubblicti (Rome, May 23) 
publishes a letter addressed by Signor Baccarini, late 


Minister of Public Works, before his resignation of 
’ os | 


ottice, to the president of the College of Engineers and 
Architects at Milan, relating to the Bill which he had 
prepared for the regulation of Italian railways. This 


(Allahabad, April 28) mentions that the East Indian 
Railway Company are having considerable trouble with 
Orders were issued to increase 


The men then refused to work unless 


resulting from having run his train at ‘‘ the reckless 


| speed” of thirty-five miles per hour, exceeding the 


rate allowed to the fast mail train. The native 
drivers all along the line immediately bound them- 
selves by oath to leave the company’s service, unless 
the men were released, or they received the same pay 
as European drivers, their personal responsibility now 
At the date of publi- 





In the Giornale det Lavori Pubblict (Rome, May 30), 
engineer A. Giambastiani—one of the authors of the 
plan for a metal bridge over the Straits of Messina— 
replies to Sig. Cottrau’s criticisms on the scheme, pub- 
lished in the last issue. Sig. Giambastiani considers 
that the chief interest of the proposed bridge lies in 
the fact that it will be the first attempt to apply the 
rigid system of construction upon so large a scale, his 
calculations being made for a span of 1000 metres 
(3280 ft.) 

The same number contains details of the scheme for 
supplying the city of Trieste with water, drawn from 
the River Recca, and a stream called Bistrizza. The 
city—with its surrounding territory—possesses a 
population of about 145,000 ; but the present plan will 
only provide for the wants of the 110,000 urban in- 
habitants. It is, however, hoped subsequently to 
extend it to the rest of the territory. 

The Giornale pays a well-merited tribute to the 
late Minister of Public Works, Sig. Baccarini, whose 
indefatigable energy has done so much to forward the 
material interests of Italy. 

The Overland Summary (Calcutta, May 8) gives (on 
its own responsibility) the substance of the new 
rules for the Public Works Department, drawn up 
by the Secretary of State for India. According to 
these, pensions on medical certificate range from 
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1007. per annum after ten years’ service, to 300/. per 
annum after fifteen years. After twenty years’ ser- 
vice an optional pension of 400/., and after twenty- 
five years of 500/., can be obtained, with an addi- 
tion of 100/., and 200/. extra for superintending ; 
and chief engineers, after twenty-five years’ service, 
and three years in class. Civil engineers are in future 
to be eligible for the Consulting Engineer Branch of 
the Railway Department ; and, if the Government of 
India see fit, they are to have their fair share of the 
appointments to secretarial posts, now chiefly held by 
otiicers of the Royal Engineers. Civil engineers 
appointed in India are to have the pensions mentioned 
above, but no other advantages are to be granted to 
them. The term ‘“ uncovenanted ” is to be abolished, 
as regards those appointed in England, 





MANCHESTER STEAM USERS’ 
ASSOCIATION. 

At the last ordinary monthly meeting of the Executive 
Committee of this Association, held at the offices, 9, 
Mount-street, Albert-square, Manchester, on Tuesday, 
June 5, 1883, Mr. Alderman Thomas Schofield, Man- 
chester, in the chair, Mr. Lavington E. Fletcher, chief 
engineer, presented his report, which gave particulars of 
visits of inspection, and a record of boiler explosions from 
the Ist of January to the 25th of May inclusive; the 
Committee’s attention at previous meetings held during 
the year having been engaged with the consideration of 
other business. Of this report the following is an 
abstract : 

From the 1st of January to the 25th of May inclusive, 
1961 visits of inspection were made, and 3612 boilers ex- 
amined ; 2095 externally, 36 internally, 24 in the flues, 
and 1457 entirely, while, in addition, 38 boilers were 
tested by hydraulic pressure. Seven of these hydraulic 
tests were applied to boilers that had been already in use, 
to ascertain their fitness for the pressure proposed to be 
carried ; while, in the other 31 cases, the boilers were 
new ones, and were not only tested by hydraulic pressure, 
but also specially examined, both as regards their con- 
struction and complement of fittings, before leaving the 
maker’s yard. During the above period the following 
defects have been met with: Furnaces out of shape, 8, 
1 dangerous ; fractures, 9, 1 dangerous; blistered plates, 
5, 1 dangerous; imernal corrosion, 49; external corro- 
sion, 59, 1 dangerous; internal grooving, 54; external 
grooving, 1; blow-out apparatus out of order, 9; safety 
valves ditto, 9, 6 dangerous; pressure gauges ditto, 121; 
boilers without pressure gauges, 1; without blow-out 
apparatus, 1; without feed back pressure valves, 13; 
cases of excessive pressure, 1, dangerous; cases of 
deficiency of water, 1. Total, 341 defects, 11 dangerous. 

Referring to the subject of steam boiler legislation, 
the report stated as follows: 

A Bill for preventing any one being employed to fire a 
boiler on land that has not passed a Board of Trade 
examination and received a certificate has been introduced 
in Parliament by Mr. Broadhurst, member for Stoke, 
assisted by Mr. Burt, member for Morpeth, and Mr. 
Craig, member for North Staffordshire. 

The Manchester Steam Users’ Association approves of 
every intending boiler minder being put through a 
thorough and searching examination before being en- 
trusted with the charge of a boiler, but thinks that his 
employer, who should be held responsible to the public, 
should be his examiner, and not a Board of Trade official. 
It objects to Mr. Broadhurst’s Bill on several grounds. 

Firstly. The Bill does not strike at the root of the 
evil. It lays the saddle on the wronghorse. The reports 
of the Manchester Steam Users’ Association year after 
year have shown that, for one explosion due to the fault 
of the boiler minder, six have been due to the boiler 
owner or to the boiler maker. The cause of nearly every 
explosion is the weakness of the boiler. It is the master’s 
fault that a cheap boiler is laid down in the first instance, 
and set to work at a higher pressure than it is fit to carry, 
or that it is worked on and wasted away till it becomes 
as thin as an old sixpence. Thus it is the boiler that 
needs examination, rather than the stoker. 

A good boiler, well equipped, is a simple machine to 
manage, and only ealls for ordinary care. It is far more 
iraportant that a fireman should be careful and attentive 
than that he should be capable of passing a technical 
examination. Many firemen appear to know too much 
already. They know how to tamper with a safety valve 
in a most ingenious manuer. They can take off a stop 
ferrule which has been put on to prevent overloading, file 
it down so that the safety valve may be locked fast, put 
on the ferrule again so as to escape detection, then get up 
steam and drive away until the boiler bursts. Such was 
the case at Maidstone, where a traction engine boiler 
burst on Friday, December 3, 1880, from the cause just 
explained, killing one man and injuring two others. Even 
railway locomotive drivers, who are superior to the class 
of men engaged in minding agricultural engines, will gag 
the safety valves. Passing a technical education would 
not prevent this. 

Secondly. The Bill would be harassing to steam users. 
It would limit their choice of men to take charge of their 
boilers. Many, though highly competent, might not 
have had an opportunity of taking up the Board of Trade 
diploma, and would therefore be disqualified from per- 
forming the simple duty of firing a boiler. In case of the 
illness of the ordinary fireman, or in the event of astrike, 
this might be most inconvenient. The Bill would intro- 
duce an artificial rate of wages for boiler minding. It 
would foster monopoly. 

Thirdly. The Bill is vague and ambiguous. This is 
highly objectionable, as it permits of more being covered 
by the Bill than appears at first sight. 





having charge of the working of steam boilers.” This 
may be taken to mean the fireman, the works manager, 


or the boiler inspector. See clause 10, entitled in the | 


margin, ‘‘ Inspection of Boilers.” 

Further, the Bill nowhere explains the character of 
the examination to be imposed on intending boiler 
minders, and for anything stated therein, it may include 
qualifications altogether uncalled for in a practical fire- 
man. 

Petitions against the Bill have been presented from 
London, Liverpool, Southampton, Hull, Hawick, Croy- 
don, Nottingham, Bristol, Walsall, Hudderstieid, Edin- 
burgh, Macclesfield, Coventry, Northampton, Ports- 
mouth, Birmingham, Cambridge, Rochdale, Leeds, and 
the Master Builders’ Association. ‘ 

This will show that there is a movement in the direc- 
tion of Mr. Broadhurst’s Bill, and that it is most im- 
portant that the Manchester Steam Users’ Association 
should be on the alert to watch all Parliamentary pro- 
ceedings with regard to steam boilers in order to protect 
boiler owners from harassing legislation. 


THE NORTH-EASTERN STEEL COMPANY. 

From the North-Eastern Daily Gazette we learn that the 
North-Eastern Steel Company made its first heat in the 
Bessemer department on Thursday, May 31, with highly 
satisfactory results, and the following day the rolling of 
both blooms and finished rails was successfully inaugu- 
rated. The works occupy twenty-two acres of land 
adjoining the railway at Middlesbrough, the ground 
being in the form of a triangle with the base towards the 
river, the north boundary. The general manager, Mr. 
Cooper, has arranged the basic shop at the north end of 
the land, while the Bessemer shop, cogging and rail mills, 
and finishing shop, follow in the order named towards 
the south. he raw material for lining the vessels is 
taken up an incline and shot into bunkers, from which it 
is drawn into barrows, and elevated by means of a 
hydraulic hoist to a height of 34 ft., when it is charged 
into the basic cupolas, three in number, and then burnt. 
When sufficiently calcined it is drawn out at the bottom 
and allowed to cool on the floor, where it is sorted. It 
isthen loaded into barrows and taken up another hoist 
to be shot into hoppers over the stone crushers. Passing 
through the crushers it again falls into hoppers, from 
which it is emptied by gravitation into several other 
grinding and mixing machines, where it is worked into a 
stiff paste with tar, and isthen ready for lining the con- 
verters and for making the plugs. 

The converter shells, whilst being lined, are ranged 
under a 30-ton steam travelling crane, having a span of 
45 ft. After being lined they are placed upon suitable 
carriages, and taken underneath the converter stage ; 
they are lifted into position either by means of a hydraulic 
jack ram, or a 60-ton steam travelling crane, as the case 
may be. The firm propose to work eventually on the 
direct system; that is taking molten iron from the 
surrounding furnaces direct to the converter; but, at 
present, they are working cold pig only, which is, of 
course, bought in the Cleveland and surrounding 
district. The pig iron cupolas, three in number, are 
arranged so that the raw material is taken up to a 
height of 21 ft. by means of a 20-ton hydraulic lift, and 
then charged with the necessary [quantity of coke and 
limestone. When melted the iron is drawn out into 
12-ton ladles, and pushed forward by a smadl locomotive 
to another lift, by which it is hoisted to the converters’ 
stage level, which is 21 ft. above the ground line, and on 
the same level as the charging stage. It is then passed 
onwards by a second small locomotive and tipped into 
the converter, when it is blown, and then poured into 
another ladle. There are four 15-ton converters in the 
plant. The steel in the ladle is then poured into a 
second ladle by a centre casting crane, which covers 
a pit 60ft. in diameter, and is run into ingot moulds. 
These are removed at once by four 6-ton cranes, 
and the ingots are placed on bogies and taken to 
the Gyers soaking pits, where their inner portions 
become solidified, and their heat is evenly distributed. 
After about 20 minutes in these pits the ingots are taken 
out by ® hydraulic crane, which lifts them to the cogging 
mill. This mill has rolls 36 in. in diameter by 7 ft. 6 in. 
long, and is driven by engines having cylinders 40 in. in 
diameter and 5 ft. stroke. In it slabs 16 in. wide will be 
made, and also rail blooms. The roughing rolls are 28 in. 
in diameter and 7 ft. long, the engine cylinders 50 in. in 
diameter by 5 ft. stroke. 

Although the price of steel rails is so low as to yield 
little or no profit to manufacturers yet the new ma- 
chinery and labour-saving appliances of the company 
may be expected to put them into a favourable position. 
Further, it must be remembered that the pig iron which 
the North Eastern Steel Company propose to use can be 
produced with a fair profit at several shillings a ton below 
the price of the Cleveland forge, and from 12s. to 14s. 
below the cost of hematite pig, and thus it would appear 
that the new concern starts with good prospects. The 
chairman is Mr. Dorman, of Messrs. Dorman, Long, and 
Co., and among the directors are Mr. 8. G. Thomas and 
Mr. Thomas Wrightson. 








LAUNCHES AND TRIAL TRIPS. 

On the 10th of last month Messrs. Shuttleworth and 
Chapman, Limited, of Erith, launched a steel stern- 
wheel steamer of am entirely new design, intended for 
trading purposes on the River Niger. The hull, which is 
flat-bottomed, is only 6 ft. deep, is built in forty water- 
tight compartments, and has three longitudinal bulk- 
heads, running the entire length of the vessel. The 





It nowhere defines the meaning of the term ‘‘ Persons | central compartments amidships are arranged as coal 


| bunkers, thus giving increased stability. There are two 
| pairs of engines, which are placed astern, one pair acting 
independently on each of the paddle-wheels. ‘The 
latter are placed in the quarters, instead of right aft, 
according to the usual system. The engines can develop 
over 1000 horse-power. The vessel can be warped off 
shoals when necessary, by means of a windlass of enormous 
power in her bows, and she has also a large winch forward, 
whieh can be used to drive the windlass in case of acci- 
dent, and vice versd. She is named the Boussa, and 
measures 170 ft. in length, and 32 ft. beam. When in 
working order she draws about 2ft. She was built to the 
order of the National African Company, Limited, for 
whom her builders have constructed a number of smaller 
vessels, and are at present engaged on two powerful river 
tugs. We shall give detailed drawings and descriptions 
of the Boussa in a future number. 


On Wednesday, the 23rd ultimo, the screw steamer, 
Calabria, Mr. W. B. Thompson, Dundee, went on her 
official trial trip, when she proved herself to be an 
excellent sea boat. Over the course extending from the 
Tay to St. Andrew's Bay she steamed at the rate of 
10 knots per hour. With 400 tons of water ballast in 
her double-bottom space, she was in good trim. She 
was built under the inspection of Mr. John Wother- 
spoon, Port-Glasgow, as a general trading steamer, her 
managing owners being Messrs. David Scott aud Son, 
Dundee. 





A new Inman liner, named the City of Chicago, an 
iron screw steamer having a gross measurement of 
5600 tons, was launched on May 23rd by Messrs. Charles 
Connell and Co., Whiteinch, Glasgow. She measures 
430 ft. by 45 ft. by 334 ft., and has been built to class 
100 A 1 in Lloyd’s Register, with a considerable number of 
extras beyond the requirements for the highest class, and 
is exceptionally strong. She is provided with eight water- 
tight compartments, with four complete decks in addi- 
tion to a bridge-deck having a length of 188 ft., and with 
turtle backs titted over each end. She is being supplied 
with engines of the three-cylinder type by Messrs. John 
and James Thomson, Glasgow. The high-pressure 
cylinder is 56 in. in diameter, and the two low-pressure 
cylinders are each 80 in. in diameter, the length of piston 
stroke being 60 in. Steam is to be supplied at a working 
pressure of 90 lb. by four large double-ended bvilers 
and two single-ended boilers, having a total of thirty 
furnaces, 


On the same day, Messrs. Henry Murray and Co., 
Dumbarton, launched the Conquistador, a steel screw 
steamer of about 1000 tons gross, and measuring 215 ft. 
by 31 ft. by 16 ft. Yin. This is the fifth vessel built by 
Messrs. Murray and Co. for the fleet of steamers owned 
by Messrs. M‘Laren, Crum, and Co., of Glasgow, and 
engaged in the Mediterranean. She is being supplied with 
engines by Messrs. William King and Co., Dock Engine 
Works, Glasgow. 


With the same tide there was launched from the ship- 
building yard of Messrs. Blackwood and Gordon, Port- 
Glasgow, a very fine iron screw steamer, named the 
Entella, having a gross tonnage of 2300 tons, and a dead- 
weight carrying capacity of 3200 tons. Built to the 
highest class at Lloyd's, she measures 300ft. by 37 ft. 
3in. by 25 ft. 6in., and has water ballast right fore and 
aft, on the cellular principle. The builders are supplying 
her with compound engines of 200 horse-power nominal, 
the high and low pressures having diameters of 35 in. and 
67 in. respectively, with stroke of 42in. She has been 
designed by, and constructed under the surveillance of, 
Commander Mattei, assisted by Signor Migliardi, both 
late of the Royal Italian Navy. She has been built to 
the order of Messrs. Raggio and Co., of Genoa, for the 
Societa Italiana di Transporti Marithini, and is the third cf 
four steamers ordered of Messrs. Blackwood and Gordon 
by that firm for the same kine of steamers hailing from 
the port of Genoa, 





At Dundee, on the 28rd ultimo, Messrs. Gourlay 
Brothers and Co. launched for the Dundee, Perth, and 
London Shipping Company, a steel screw steamer of 
1582 tons gross, named the ten, a splendid specimen 
of naval architecture, measuring 270ft. by 32 ft. Sin. by 
17 ft. 64in., and classed 100 A 1 in Lloyd’s Register. Her 
engines, which are being supplied by the builders, will be 
of 350 horse-power, nominal, the diameter of the high and 
low-pressure cylinders being, respectively, 41in. and 
8lin., with a stroke of 48in.; and she is being fitted 
with steel boilers capable of being worked to a pressure 
of 90lb. per square inch. When completed and ready 
for sea, her varied equipments and extensive passenger 
accommodation will be of such a character as to entitle 
her to be regarded as the finest and most substantial 
passenger boat engaged in the East Coast service. This is 
the thirteenth steamer built by Messrs. Gourlay for the 
same company within the past twenty-seven years. 


On Thursday, the 24th of May, another addition was 
made to the extensive fleet of steamers known as the 
‘*Clan” Line, owned by Messrs. Cayzer, Irvine, and Co., 
Glasgow, the builders being Messrs, Napier, Shanks, and 
Bell, Yoker, near Glasgow. Named when leaving the 
ways the Clan Macpherson, the vessel in question is the 
first of two steel screw steamers of about 3880 tons gross 
built by that firm, and her measurements are—380 ft. by 
43 ft. by 30 ft.6in. She has a cellular double bottom, 
six water-tight bulkheads, asteel main deck, and upper 
deck of steel and teak. The engines, which are being sup- 
plied by Mr. David Rowan, Glasgow, have high and low- 
pressure cylinders of 48 in. and 86 in. in diameter re- 
spectively, with stroke of 5 ft. She will also have steel 






































igs ROS casas 


8 RO TERA 




























Loemeniaman nani rereeeros 








APRS RA SSE REAL SOROS 52 aS a aaah 


fi RMAC on se Ae aaa 








PEAR Ceo Pu aR 











PELE. 
ees 





Meera 
=e 








ENGINEERING. 


535 








June 8, 1883.] 





boiler of large size. All the fittings and mechanical 
appliances connected with the ship will be of the most 
complete and improved description, including Edison 
incandesence electric lamps. The Clan Macpherson is 
intended to run from Glasgow and Birkenhead, vid the 
Suez Canal for Colombo, Madras, and Calcutta. 


In an adjacent yard, and on the same day, Mr. W. B. 
Thomson launched a steel screw steamer of about 2400 
tons gross register, the first of two sister ships ordered by 
the China Merchants Steam Navigation Company for 
their passenger and cargo traftic in the China seas. Her 
measurements are 280 ft., 394 ft., and 25 ft. She has 
since been towed to Dundee, where the builder is fitting 
her with engines of 250 horse-power nominal, having 
cylinders of 36in. and 72in. in diameter, with 48 in. 
stroke. When leaving the ways she was named the Foo 
Chun. 





The steel screw steamer Lagos, of 2000 tons gross, and 
measuring 300 ft. by 36 ft. by 21 ft. 6in., was launched 
on the 25th ultimo by Messrs. D. J. Dunlop and Co., 
Port-Glasgow, the owners being the British and African 
Steam Navigation Company, of Glasgow. The builders 
are supplying her with compound engines of 200 horse- 
power nominal, the cylinders being 33 in. and 63 in. in 
diameter, with a piston stroke of 42 in. The Lagos is 
sister ship to the Congo, built for the same owners by 
Messrs. Dunlop and Co, about sixteen months since. 


From the Kingston yard, closely adjoining, Messrs. 
Russell and Co., on the same day Sancho a fine iron 
sailing ship of 1600 tons, and measuring 258 ft. by 38 ft. 
by 23 ft. ‘The vessel was named the General Picton, and 
has been built for Messrs. Lewis, Davies, and Co. She 
is said to be the largest sailing ship ever built for Welsh 
owners, and is intended for the Melbourne trade. 


The screw stetmer Lizzie, lately built by Messrs. 
Thomas B. Seath and Co., Rutherglen, and engined by 
Messrs. James Howden and Co., Glagow, for Nobel's 
Explosives Company (Limited), had her official trial trip 
on Friday, 25th of May, when she attained on the 
measured mile a speed of 10,66 knots perhour. Measuring 
121 ft. by 20 ft. by 10 ft., classed 100 A 1 at Lloyd’s, 
and built under Board of Trade survey, she is sup- 
plied with engines having cylinders of 184 in. and 33 in. 
in diameter, with a stroke of 2lin. Steam is supplied 
from a steel boiler at 80 lb. working pressure. The 
Lizzie has been specially constructed and fitted for the 
carrying of dynamite and detonators, and great care 
had to be taken for the safe stowage of the explosives, 
the arrangements being efficiently carried out by Mr. 
George Macfarlane, consulting engineer, and Mr. George 
M‘Roberts, technical manager of Nobel’s ExplosivesCom- 
pany. 





On the same day the screw steamer Daisy Morris, re- 
cently built by the Whitehaven Shipbuilding Company, 
and engined by Messrs. Dunsmuir and Jackson, Govan, 
Glasgow, had her official trial trip on the measured mile 
off Skelmorlie, when she steamed at the rate of 11} knots 
per hour. This vessel, which has been built to the order 
of Mr. John Morris, of Liverpool, is the third of the 
“Morris” Line. Her deadweight carrying capacity is 
2200 tons. 





On Saturday, the 26th ult., Messrs. Robert Duncan and 
Co., Port-Glasgow, launched a very fine steel twin-screw 
steamer named the Holyhead, of about 1400 tons, and 
measuring 300 ft. by 33 ft. by 12 ft. Built to the order of 
the London and North-Western Railway brome and 
specially designed for the cattle trade between Holyhead 
and Dublin, she is capable of carrying about 800 head of 
cattle on two decks, and is classed twenty years in red in 
the Liverpool Registry. She is being supplied by Messrs. 
Rankin and Blackmore, Greenock, with two pairs of twin- 
screw engines, which are intended to indicate 2000 horse- 
power, and to give a speed of 14 knots per hour. 





A screw steamer, built of steel, and named the Alacrity, 
was launched on Tuesday from the Castle Steel and Iron 
Company’s yard, Milford Haven. The steamer was built 
to the order of Mr. ‘f. R. Thompson, of Cardiff. She is 
230 ft. in length, with 35 ft. beam, and 15 ft. depth of 
hold, and will carry 1800 tons dead weight. She will be 
fitted out in Castle Pill, and her engines will be sup- 
plied by the Northern Marine Engineering Company, 
Gateshead. 





On Wednesday, June 6, Messrs. Edward Withy and 
Co. launched from Middleton Shipyard, West Hartlepool, 
an iron screw steamer built to the order of Mr. T. 8. 
Hudson, of West Hartlepool. This vessel is No. 120 in 
the builders’ books. er principal dimensions are: 
Length between perpendiculars, 264 ft. ; beam, extreme, 
35 ft. Gin. ; depth moulded, 21 ft.; and her deadweight 
carrying capacity will be about 2500 tons. She has T. G. 
forecastle, long bridge house, long quarter deck, short 
poop, and double bottom for water ballast under both 

olds. The decks, bulwarks, rails, charthouse, as also 
the skylights and companions, are of iron. She will be 
fitted with four steam winches, donkey boiler, and patent 
windlass, and will be rigged as a two-masted topsail 
schooner. She has been built under Lloyd’s special 


survey for the 100 A 1 class, and under the superintend- 
ence of Captain W. Staniland. Engines of 180 nominal 
horse-power will be fitted by Messrs. Blair and Co., 
Limited, Stockton-on-Lees. On leaving the ways the 
vessel was christened the Harrogate. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig Iron Market.—Last Thursday’s pig-iron 
warrant market was dull in the forenoon, when only a 
moderate amount of business was done at from 46s. 8d. 
down to 46s. 64d. cash., also at 46s. 10d. down to 46s. 9d. 
one month, the close being buyers at 46s. 64d. cash, and 
46s. 84d. one month, with sellers near. The afternoon 
market was quiet and steady, and business was done at 
46s. 64d. and 46s. 6d. cash (even 46s. 54d. was reported), 
also at 46s. 84d. to 46s, 8d. one month; and at the close 
there were sellers at 46s. 6d. cash, and 46s. 84d. one 
month, with buyers near. On the following day the 
market was a good deal firmer, even becoming strong in 
the afternoon, when there was a decided recovery in the 
— from that of Thursday (46s. 6d.) which was the 
owest point touched during the fast eighteen months. 
Transactions were reported on the forenoon ’Change at 
from 46s. 64d. up to 46s. 8d. cash, also at 46s. 84d. up to 
46s. 104d. one month, the close being 46s. 8d. cash and 
46s. 104d. one month, with sellers near. In the after- 
noon business took place at from 46s. 8d. up to 46s. 10d. 
cash, also at 46s. 104d. to 46s. 114d. one month, and buyers 
atthe close were wanting 46s, 10d. and 47s. cash and one 
month respectively. There was a quiet and steady market 
on Monday, with a moderate amount of business done, 
and 2d., or one half of last Friday’s gain was lost. Some 
transactions were reported during the forenoon at 47s. 
and 46s. 114d. one month, also at 46s. 10d. and 46s. 94d. 
cash, the close being sellers at 47s. one month and 
46s. 94d. cash, with buyers near. Business was reported 
in the afternoon at 46s. 9d. and 46s. 8d. cash, also at 
46s. 114d. and 46s. 11d. one month. Subsequently there 
were sellers at 46s. 9d. cash and 46s. 114d. one month, 
and buyers very near. Notwithstanding the fact of an 
increase of 385 tons to stock in the public warrant stores, 
yesterday's market was decidedly active, and prices at 
the close showed a gain of 3d. per ton. In the course of 
the forenoon there were transactions at from 46s. 8d. up 
to 46s. 10d. cash, and from 46s. 10d. up to 47s. O}d. one 
month ; and at the close sellers were wanting 46s. 10d. cash 
and 47s. 0}d. one month, and buyers near. In the afternoon 
the quotations were 46s. 104d. and 46s. lld cash, and 
47s. 1d. one month, the market closing with sellers at 
46s. 11d. cash and 47s. 1d. one month, and buyers near. 
Business was done this forenoon at from 46s. 11d. down to 
46s. 94d. cash, also at 47s. 2d. down to 46s. 11d. one month; 
and at the close sellers were asking 46s. 10d. cash and 
46s. 114d. one month, with buyers near. In the after- 
noon transactions were reported at 46s. 84d. and 46s. 9d. 
cash, also at 46s. 10d. and 46s. 104d. one month; and subse- 
quently there were sellers at 46s. 9d. cash and 46s. 11d. 
cash and 46s. 11d. one month, with buyers near. Since 
last report some large speculative transactions in the 
Glasgow market has been reported, the result being 
seen in the greater firmness that has been evident since 
last Friday. The market was latterly so much depressed 
that — was said to have been even down to 46s. 53d. 
cash, and ina number of instances realising sales were 
made by holders in consequence of the disappointment 
felt at the constantly drooping character of the market; 
but since then, as already shown, the market has rallied a 
good deal. Rumours were current as to furnaces that have 
long been out of blast being relighted, and they may have 
some influence in bringing about some fresh selling, and 
some may have been due to the increase actually going on 
in production. The amount of legitimate business doing 
seems to be as large as ever; in every department it is 
very extensive. There is still a good shipping demand, 
but the reports coming to hand from the tinited States 
are of avery depressing nature. Last week’s shipments 
amounted to 11,609 tons, as compared with 14,130 tons in 
the preceding week, and 9867 tons in the corresponding 
week of last year. There were shipped to the United States, 
1400 tons ; to Canada, 1350 tons ; to Australia, &c., 200 
tons : to France, 105 tons ; to Italy, 2149 tons; toGermany, 
1716 tons ; to Russia, 600 tons ; to Holland, 200 tons; to 
Spain and Portugal, 166 tons ; and to other countries 
lesser quantities. There is no change to report in the 
hematite pig iron department, unless it be that 49s. 6d. 
per ton has actually been accepted for the usual propor- 
tions of Nos. 1, 2, and 3 f.o.b. at Cumberland ports. The 
outlook in that branch of the trade is very gloomy. There 
are still 117 blast furnaces in operation, as against 10S at 
this time last year. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 579,010 tons, as compared with 578,675 
tons yesterday week, thus showing an increase of 335 
tons. 


Quick Passage of a Clude-built Steamer from London to 
Leith.—Last Thursday night the London and Edinburgh 
Shipping Company’s new steamer, Iona, 1200 tons (re- 
cently mentioned in ENGINEERING as having been built 
and engined by Messrs. J. and G. Thomson, Glasgow), 
arrived in Leith Docks, having accomplished the passage 
from Hermitage Steam Wharf, London, in 28 hours. 
This is the first time that any steamer has got into the 
docks with the second tide from London, the average 
run having previously been 32 hours. The average speed 
was 17 miles an hour, and the engines indicated 2500 
horse-power. 


The Tay Bridge Works.—Much progress is now being 
made with the new Tay Bridge works. The weather is 
favourable, and operations on tht river are proceeding 
satisfactorily. The land piers on both sides of the river 
are now almost completed, and workmen are engaged erect- 
ing iron columns onthem. Three of four foundations in the 
river at both ends of the bridge are almost ready for the 
superstructure. (n Sunday a special train conveyed 
twelve huge cylinders from Mr. Arrol’s works at Glasgow 
to the Tay Bridge. The cylinders are so large that they 
projected over both lines of the railway track, and special 





precautions had to be taken along the whole route from 
Glasgow, the lines being kept entirely free from all traffic. 
The train, which left Camlachie early in the morning, 
reached Dundee in the afternoon. 


New Signal Station at Shetland.—Lloyd’s Committee 
have lately started a new signal station at Sumburgh 
Head, the southern extremity of Shetland. It is an- 
nounced that it is now in full working order, and that 
vessels can be signalled and reported. The station is 
expected to be of great benefit, owing to the large number 
of vessels which pass between the Orkney and Shetland 
Islands annually. 


Clyde Shipbuilding Trade.—This branch of industry 
continues to be exceedingly busy, although in what may 
be called the upper reaches the new orders are not com- 
ing in just as fast as the new vessels are being launched. 
Last month’s launches —31 vessels—gave a total of 
35,435 tons, being an increase of 3104 tons over the ton- 
nage launched in the corresponding month of last year, 
but 279 tons under the amount of shipping put into the 
water in May, 1881. Over the five months of the year 
there was an increase of 24,762 tons in excess of the out- 
put in the corresponding period of last year, and of 68,160 
tons over that of the same five months of 1879, the total for 
the period in question having been 150,560 tons. Seven 
of the vessels launched last month were sailing ships, 
of a total of 4430 tons. The most important vessels in 
last month’s launches were the Inman liner City of 
Chicago, 5600 tons, and the Clan Macpherson, 3880 tons. 
At the end of the month there were 142 vessels in course of 
construction, of which nearly 30 were well-nigh ready for 
launching. 








FOREIGN AND COLONIAL NOTES. 

A Colossal Bronze Statue.—A great national statue of 
Germania, which is to be erected at Niederwald, near the 
Rhine, to commemorate the victory of Germany in the 
late Franco-German War, is now in process of being cast 
in separate pieces at Munich, and the head and several 
other parts have already been collected. Some idea of 
the magnitude of this work may be gathered from the 
fact that the total weight of the metal used will amount 
to 45 tons. 


German Iron Minerals.—The production of iron minerals 
in Germany last year is officially returned at 7,573,000 
tons, as compared with 7,238,000 tons in [88s0. 

Tramways in Japan.—A tramway in now in operation 
at Tokio, the capital of Japan. The traffic is stated to be 
making satisfactory progress. 

Rolling Stock on the Northern of Spain Railway.—In 
consequence of the considerable increase of traffic upon 
the Northern of Spain Railway, the Council of Adminis- 
tration has been obliged to enlarge the company’s rolling 
stock. At the commencement of 1881 the company 
owned 410 locomotives of various types, 1056 passenger 
carriages, and 6063 goods trucks. At the close of 1882 
the corresponding stock had grown to 445 locomotives, 
1071 passenger carriages, and 8143 goods trucks. 


Native Engine Drivers on Indian Railways.—The Madras 
Railway Company has been endeavouring to carry out 
the wishes of the Government with regard to the employ- 
ment of natives as engine drivers, but so far with only 
medium success. Since the month of June, 1881, nineteen 
men, selected out of some three times the number of appli- 
cants, have been engaged: but out of this number nine 
either gave up the employment in a very short time or 
were dismissed as unsuitable. 


Lead Production of the United States.—The entire lead 
production of the United States from 1876 to 1881, both 
years included, amounted to 630,649 tons. Of that amount 
be alone contributed 137,489 tons, over one-fifth of the 
whole. 


American Machinery for Russia.—The United States 
consul at Moscow has lately spent several weeks in New 
York, endeavouring to open a trade in machinery, espe- 
cially for cotton mills, between the United States and 
Russia. There seems much reason to expect that American 
manufacturers will soon attempt to compete with English 
and German in this market. 


An Italian Engineer for France.—The French Govern- 
ment has requested the Italian Ministry of Public Works 
to send them an engineer conversant with river embank- 
ment and flood prevention work ; and the latter has ac- 
cordingly sent to Paris Signor G. B. Fornari, of the Royal 
Civil Engineers. 


German Locomotive Building.—An adjudication of loco- 
motives has just taken place at Cologne. Four passenger 
locomotives were tendered for at 1925/. per engine, and 
four goods locomotives at 1932/. per engine. 


Progress of Ironwork in Italy. — All the ironwork re- 
quired in the great Tiber improvement works, which will 
occupy several years, is to be furnished by the firm of 
Tardy and Benech, of Savona, Italy. 


The Highest Bridge in the World.—This is the railway 
viaduct of Garabit, in France, now being erected over a 
river in the department of Cautal. The total length is 
about 1880 ft., and near the middle of the great centre 
arch, the height from the bed of the river to the rail is 
413 ft. The viaduct was begun in 1881, and is to be com- 
pleted next year. 


Lead in Germany.—In 1882 the total quantity of lead 
produced in the various lead works in Germany 
amounted to 45,845 tons, against 42.995 tons in 1881. In 
this year 172 tons of lead were also produced as bye pro- 
ducts from eleven zinc works; but the figures relating to 
this branch of the production for 1882 have not yet been 
issued. 
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THE BRAKE FAILURE AT 
NORTHAMPTON. 

THE official report by Major Marindin on the 
railway accident which occurred at Northampton 
on the 6th of April, has just been made public, and 
from the evidence given in this report, it is evident 
that the mishap in question must be added to the 
long list of those which are distinctly attributable 
to the vacuum brake. On the day named, a spe- 
cial race-train, consisting of an engine and tender 
and seven bogie carriages, equal to thirteen or- 
dinary vehicles, left St. Pancras at 10.50 a.m. 
The engine had a steam brake on the four-coupled 
wheels and on the six tender wheels, and the whole 
of the vehicles were fitted up with the Clayton 
automatic vacuum brake, which was applied by 
the same movement as the steam brake. There 
was a slight leakage, but not much, as a 20-inch 











vacuum could be maintained by the small ejector. 
After one or two stoppages the train reached the 
distant signal of the Northampton Junction, which 
is 925 yards from the terminal end of the platform. 
The brake was then applied momentarily, but upon 
the lowering of the home signal it was relieved by 
the large ejector, the steam being again applied so 
that the train passed the junction at from 35 to 40 
miles an hour. The distant signal from the station 
was at danger, and the brake was again applied for 
a few seconds, the speed falling to 15 miles an hour, 
by which time the train was 490 yards from the 
buffer stops. The home signal was then lowered 
and the brakes taken off, steam being again turned 
on to draw the train up the rising gradient of 1 in 
824 intothe station. At thecentre of the platform, 
110 yards from the buffer stops, the driver ap- 
plied his brakes when running at less than 10 miles 
an hour, but the train did not pull up as he an- 
ticipated, and he then reversed the engine and 
applied steam, but in spite of this the engine 
came into collision with an empty parcels van, 
which was standing on the line in a carriage shed at 
the end of the passenger station, driving it against 
the buffer stops. The boarded end of the carriage 
shed was forced outwards, and the buffer stop being 
displaced, knocked down a portion of a brick dwarf 
wall, some of which fell on to and damaged the top 
of a building below, forming part of the premises of 
an hotel. Only one passenger complained of being 
injured, and there was no damage whatever to the 
rolling stock of the train, or to the empty parcels 
van. 

The driver, who gave his evidenee in a very 
straightforward manner, took the whole blame 
upon himself, attributing the mishap to his having 
miscalculated the speed of the train and having 
entered the station too fast, and thus being obliged 
to have recourse to the vacuum brake, an act which 
is against the rules at a terminus. He said, how- 
ever, that the continuous brake did not act pro- 
perly when he applied it, and he accounted for this 
by the surmise (for he was not at all certain about 
it one way or the other) that he shut off the small 
ejector when he released the brake at the home 
signal, but he was evidently puzzled, and had no 
very clear recollection of what he really did. Major 
Marindin, however, declines to accept this explana- 
tion as the correct one, and points out that the small 
ejector could only have been shut off when the brake 
was last released at the home signal, andthatit would 
only take 50 seconds to run the 300 yards from this 
point, while the vacuum must have been restored 
by the large ejector before the train could have 
run forward up the rising gradient, and that, con- 
sequently, there would not have been time for the 
vacuum to have been destroyed by the leakage to 
so great an extent as to cause the brake to be 
useless. In conclusion,'therefore, Major Marindin 
discredits the statement of the driver, that he 
made use of the large ejector at the junction, 
and when nearing the home signal, and suggests 
that he shut off the small ejector at Horton, 
so that his brake gradually became useless, owing to 
the leakage-hole, and that when checking his 
train at the junction, and at the station home 
signal, he did so by the action of his steam 
brake only. The probability of this view being 
the true one, he adds, is supported by the 
fact that neither guard felt the brake act after 
leaving Horton, and this he considers is a strong 
argument for the necessity of placing gauges in the 
guards’ vans, so that they may see at all times what 
is the condition of the continuous brake, which is 
peculiarly liable to become useless when running, 
in the event of a driver disregarding the rules. 

It is so far satisfactory that this is a case where 
the issues are very narrow. Thereis no conflicting 
evidence as to signals or permanent way ; it is 
simply a question of brakes. That the collision 
was slight was very fortunate, but as there was no 
brake power when it was wanted, the mishap might 
have been a very serious one. There seems no 
doubt whatever that the brake was not applied to 
the wheels of the train; the driver, fireman, 
and both front and rear guards all agree in 
this, and the only question is whether this was 
due to the fault of the driver or to the principle 
upon which the brake is constructed, for it must be 
noted that the latter was found in good order, and 
was used again shortly after the collision. The 
question is, in fact, (1) did it fail to act when the 
driver believed it was in order for working ? or (2) 
did the driver fail to give it a chance of working by 
shutting it off? The driver is not certain what he 





did, but is inclined to think he must have shut off 
the small ejector for maintaining the vacuum when 
he released his brake at the home signal—a point 
338 yards from the point of collision. Whether 
this was the case, or whether, as Major Marindin 
suggests, the driver shut it off at the previous 
station six miles away, and ‘‘the brake became 
useless owing to the leakage hole,” it is an 
abuse of terms to use the word ‘‘ brake” to an 
appliance which a driver in a moment can deprive 
of all power to act. 

From our various articles on the subject of 
automatic vacuum brakes, our readers may re- 
member that the brake in use on the Midland 
Railway is constructed on the principle of main- 
taining on every vehicle a vacuum in a reser- 
voir and above a piston, and also in the 
main pipe below the piston. Communication be- 
tween the two sides of the piston is made by a 
small hole, always open, instead of a valve, and 
through which, either by air of atmospheric pres- 
sure or by a vacuum, an equilibrium is constantly 
sought to be maintained between the two sides of 
the piston. When the vacuum is destroyed in the 
main pipe, the pistons rise and put on the brakes, but 
owing to the air finding its way through the hole to 
the top side, the equilibrium is shortly again restored 
and the brakes fall off. It matters not whether the 
vacuum on both sides be high or low, or if there is 
none at all, the brakes must be ‘‘ off” when an equi- 
librium of vacuum or atmospheric pressure exists. 
The natural tendency of the brake, therefore, is to be 
‘* off,” and this is necessarily a dangerous feature. 
When applied with full power the Midland brake 
leaks off in 13 minutes, but it may be applied 
lightly several times running instead of all at once, 
the power in the reservoirs being exhausted in 
either case in about the same time, or in 14 minutes. 
The vacuum may then be recreated by the large 
ejector, if it is kept openlong enough. In fact the 
pressures equalise very rapidly after each slight 
application, and it is quite possible to get rid of all 
the power in the reservoirs without doing mere in 
the shape of braking than letting the blocks rub 
lightly against the tyres a few times in succes- 
sion. 

On the day in question the driver states that he 
had applied the brake twice to check his speed for 
signals, from a point 338 yards from the buffer 
stops, and that on applying it a third time, in the 
station, feeling he was running in too fast, it 
would not act. As there is an order against 
depending on this brake for stopping at ter- 
minal stations, and as the driver says he did not 
intend to use it for stopping at Northampton, 
he may easily have been running up to the sta- 
tion without any vacuum, after two applica- 
tions. In connexion with this point the evidence 
of the front guard is somewhat significant, and quite 
corroborates the driver. He says, ‘‘I heard the 
valve (in his van) lift twice, but the brake did not 
goon, so I applied my hand brake.” The valve 
referred to isa supplementary means of letting 
air into the pipes, and acts automatically on the 
driver admitting air at the engine. Formerly the 
guards, as well as the driver, knew the state of the 
vacuum in the train pipe from the gauges fitted in 
their vans, and thus if the brake were not in work- 
ing order either from mechanical reasons or from 
carelessness, they were ready to supplement it by 
their hand brakes, and the fact was duly reported. 
But from the inquiry it appears that this useful 
arrangement has been altered (we suppose the 
reports were too frequent), and now the driver 
has nothing but his sense of duty and fear of 
detection to cause him to give due attention to 
this troublesome part of his work. Whatever 
the reason, however, it is certain the brake 
did not act; it is equally certain that such occur- 
rences may at any time be brought about soiely 
from the nature of the brake, and also that they 
have previously happened. Without making any re- 
flections on the views of the Government in- 
spector, we think that one remark in the conclusion 
of the report indicates a misconception as to what 
may occur in the use of this appliance. Major 
Marindin gives as a reason for doubting one part 
of the driver’s statement, that ‘‘as he must have 
blown his brake full off before he could run 
forward into the station on the rising gradient 
of 1 in 823, there would not have been time 
for the vacuum to have been destroyed by the 
leakage to so great an extent as to cause the 
brake to be useless.” This is not correct. As 
we have shown, the brake will come quite off 
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without the aid of the large ejector, though it will 
release quicker by this means. But, further, as 
we have explained in previous articles, the brake 
may be released by the large ejector restoring 
any useful amount of vacuum in the reservoirs 
throughout the train, even although a consider- 
able amount of vacuum may at the same time 
be registered upon the gauge on the brake pipe 
of the engine. Indeed, as the air is withdrawn 
from the reservoirs by the ejector through the 
same hole as it enters through in leaking off the 
brakes, it follows that the one operation will 
take about as long as the other, that is to say, it 
takes about one and a half minutes to restore 20 in. 
or 22in. of vacuum after it has all leaked away. 
The driver might, therefore, be quite correct in 
saying as he did, that he had about ldin. on his 
gauge, while there was not half this, or a positively 
useless amount in his reservoirs. It is true that to 
recharge the reservoirs the brakes must be taken 
off, but the brakes come off readily enough, not only 
without any recharging of reservoirs, but owing to 
their becoming empty. 

We have discussed this matter at length because 
the accident is one that is distinctly attributable to 
the erroneous principle of this brake, and not to any 
breakdown in its mechanism, a contingency to 
which its advocates might argue all machinery is 
liable. At the previous station all worked well, 
and again, in the later part of the day, a good 
vacuum was obtained with ease, and yet between 
these two trials the brake was found to be useless, 
and at the only moment of the journey when the 
passengers were in danger this delusive contrivance, 
which had suffered no injury of any kind, and 
had been put to no more severe test than being 
employed at each signal in running into a crowded 
station, a most obvious and natural duty, failed to 
respond to the action of the driver, and had 
it not been for his prompt presence of mind in 
reversing the engine many persons might have been 
severely hurt. The moral of the accident is put as 
clearly as if the report contained a long list of the 
killed and injured, and the company had to pay a 
large sum for compensatien, but it is to be doubted 
whether it will receive its due appreciation ; as long 
as the public is content to trust itself to the 
fancied security of these brakes so long will their 
present users keep to them, and the public does not 
bestir itself in a case when the damage is confined 
to a buffer stop. 








THE WEATHER OF MAY, 1883. 

THE commencement of May was cold with north- 
easterly winds, but about the 12th, fine, warm, dry 
weather set in, and continued, with occasional rain, 
for the remainder of the month. The mean atmo- 
spheric pressure and temperature, referring to 
extreme positions of the’ British Isles, to which the 
Isle of Man is central, were as follows : 
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The frequency and distribution. of rain may be 
roughly represented by the following results : 





’ Diff 
Places. | Rainy Days. | Amount. | trom Normal. 


| 





| in. in. 
Sumburgh .. ry. 2 2.69 above 1.06 
Scilly .. es Sa 1.64 a .07 
Valencia 

Yarmouth 


3.17 | o -26 
| 2.17 a “as 





The mean pressure of the air was almost at its 
normal value. The mean temperature was season- 
able in the west, in all other districts colder than 
usual, the south having experienced a deficiency of 
3deg. The rainfall was also seasonable in quantity, 
and rather less frequent than usual, though in the 
north there was a considerable excess of rain. The 
resultant of the daily general directions of the winds 
is N.W., or more northerly than usual. The mean 
distribution of barometric pressure indicates 
westerly winds, so that as well as can be judged 
the winds were seasonable, in accordance with the 
pressure and rainfall, if not the temperature also. 

From the Ist to the 11th north-easterly winds 
prevailed and the temperature was low. The 14th 





to 25th was a dry period. The maximum tempera- 
ture, 81 deg., occurred at Greenwich on the 24th; the 
minimum, 3ldeg., at Cirencester, onthe 9th, on which 
day there was a considerable fall of snow in Ireland. 
The barometric column rose to 30.4 on the 16th; and 
fell to 29.2 in., onthe 11th. Referring to 8 a.m. 
epochs, on the 8th a centre of depression 29.6 in. 
existed over the Straits of Dover ; on the 9th, it had 
become 29.5 in the southern portion of the North 
Sea; onthe 10th, as 29.4 it was still onthe North Sea; 
buton the1l1th, it was 29.2 offthe north of Scotland. 
This disturbance progressed ina N.N.W. direction, 
and was attended with strong winds and gales. 
According to the weather notations, clear sky 
varied from 3 in the west to 12 in the east, while 
the range of overcast sky was from 18 in the west 
to 8 in the east. Thus the weather was clearest in 
the east and south, and most obscure in the west 
and north ; the sunshine recorders, however, do 
not confirm this result of eye observations. During 
the four weeks ending 28th, the duration of bright 
sunshine, estimated in percentage of its possible 
duration, was 39 for these islands on the whole, 45 
for south Ireland, 44 for north-west England, 43 
for north-east and east England, 41 for south 
England, 39 for west Scotland, 37 for south-west 
England and north Ireland, 32 for east Scotland 
and central England. 


MODELS AT THE FISHERIES 
EXHIBITION.—No. II. 

One of the most important series of models in 
the Exhibition is that which illustrates the United 
States steamer Fish Hawk, and the work she is en- 
gaged in. There is a scale model of the vessel 
herself, from which we have taken approximately 
the following dimensions : Length over all, 160 ft. ; 
breadth, 27 ft. ; depth of main hold, 12 ft. ; depth 
from main deck beams to upper deck, 7 ft. 6 in. 
She is built of iron and propelled by twin screws, 
being very light in draught. 

The Fish Hawk has been constructed expressly 
for the purpose of propagating the marine and 
anadromous fish of the American seaboard, and 
has a complete set of hatching apparatus on board. 
The shad is the principal fish operated upon, but 
cod, alewife, and Spanish mackerel occupy a con- 
siderable portion of the attention of the scientific 
staff attached to the vessel. The advantages of a 
moving over a stationary fish-rearing establishment 
are very marked, and the United States Fish 
Commissioners have displayed a readiness of ap- 
plication of means to an end, characteristic of their 
country in adapting the Fish Hawk to her special 
vocation. 

On the main deck are eighty-four sets of Bell and 
Mather hatching apparatus, each one consisting of 
an inverted cone made of copper and _nickel-plated 
inside, and of a capacity of about 8 to 10 gallons. 
They are hung in gimbals, so that the motion of 
the ship will not affect them and cause the water to 
spill. The apex of each of these cones is connected 
to a small pipe, which in turn, is in communication 
with a main filled with water kept under pressure 
by means of a small pumping engine. Near the 
top of each cone is an overflow pipe. The fertilised 
eggs of the fish are placed in the interior of the 
cone, and when the water is put into circulation 
they will be kept constantly and gently moving by 
the action of the flow. Each cone contains 60,000 
to 75,000 eggs, the majority of which are duly 
hatched and turned overboard at proper times. 
This apparatus is all contained inboard, and is 
used in bad weather, or when the vessel is 
under way. When the ship is stopping for any 
length of time in a snug anchorage an outside 
hatching apparatus is brought into play. This 
consists of a long spar or boom rigged parallel 
to the ship’s side, from which it is held a distance 
of about 3ft. by means of iron outriggers, the latter 
being hinged at each end, so that the boom can be 
raised or lowered at will. Pendent from the spar 
and immersed about 18 in, in the sea, are a number 
of ‘‘Ferguson’s plunging buckets,” which are simply 
cylindrical copper buckets of 18 in. diameter, and 
24 in. high, fitted with wire gauze bottoms. By 
means of a small steam engine and an arrangement 
of eccentric gear, the spar with the buckets attached 
is made to fall quickly and rise again slowly through 
a space of about 4in., by which means the water 
is kept constantly circulating, but at the same time 
the eggs are not unduly pressed against the wire 
gauze bottom of the bucket. One of these buckets 
will contain about 200,000 shad eggs, and there 





are frequently 40 to 60 buckets outboard at one 
time. 

The Fish Hawk, with all the necessary apparatus 
of a piscicultural establishment on board, com- 
mences operations at the extreme south of the 
United States Atlantic seaboard, off the coast of 
Florida, in January or February, at which time the 
shad will be spawning in that part. The vessel 
will take up her station as near as practicable to 
the fishing fleet, and will then send out her boats 
containing the spawn takers, who go alongside the 
fishing boats, and when a ripe fish is brought up 
by the fisherman, they will “strip her,” that is, 
squeeze out the eggs into a pan provided for the 
purpose. The fish is then put in with the rest of 
the catch, and duly sent to market. When a ripe 
male fish is taken the melt will be squeezed over 
the eggs, which will thus become fertilised. A 
sufficient quantity having been thus obtained, the 
collector will return to the vessel, and the eggs 
will be placed either in the inboard or outboard 
hatching apparatus, as circumstances may demand. 
The time occupied in hatching the eggs of the shad 
varies with the temperature, and may be as little 
as three days in warm weather, or as much as 
eleven days if the water should be exceptionally 
cold. The young shad live on minute crustacie, 
but it isno part of the programme of the Fish 
Hawk to feed the fry she helps to bring into 
existence, and they are accordingly turned over- 
board three or four days after having been hatched, 
before the food sac which is attached to them, 
when they emerge from the egg, has become quite 
absorbed. 

It would be difficult to estimate the enormous 
advantage that such a system as that pursued by 
the Fish Hawk would have on a fish supply failing 
from being overworked. At one station alone, and 
within the space of two months, the Fish Hawk 
has brought into the world 50 million young shad, 
and although many of the eggs so hatched would 
in the course of nature have become fry, yet it 
could have been comparatively but a small part. 
A vast proportion of the eggs deposited by the 
female fish remain barren and perish through not 
coming in contact with the fertilising melt, but the 
spawn collector takes care that there shall be no mis- 
carriageinthis respect. Another great use of the Fish 
Hawk is in extending the geographical range of any 
comparatively localised species of fish. For instance, 
Professor Baird, who is the head of the Fish Com- 
mission, hopes to bring the cod down as far south as 
the Virginia coast, whilst at present its southern 
limit is the New Jersey seaboard. Sometimes the 
Fish Hawk will take into her hatching apparatus a 
stock of eggs of any particulardescription of fish, with 
which she will sail to a river or estuary where such 
kind may have been before unknown. The young 
fry will then be turned out, and if circumstances 
are favourable the waters will thereafter become 
productive of the fish in question. The wholesale 
manner in which the Fish Hawk can alter the 
geographical range of a whole species of fish, as it 
were, at one blow, quite satisfies the conventional 
English idea of the bigness of American under- 
takings. 

As the year progresses and the weather gets 
warmer, the Fish Hawk steams north in order to 
keep with the spawning fish, so that in May she 
will be off the Maryland coast, and by about July 
in the extreme north off the New England States. 
There are also three large flats or barges working 
with the Fish Hawk, and forming part of the 
system. These flats work principally in the sounds 
and estuaries of North Carolina and Maryland, and 
have a complete hatching apparatus on board. 
Having been towed by the Fish Hawk into a suit- 
able position, they commence operations by sending 
out the spawn-collecting boats. These to the number 
of five or six are generally towed by a steam launch, 
detailed by the naval authorities for the purpose, 
on to the fishing ground where the fisherman’s 
boats are at work, or where the seine nets are 
being hauled, as the case may be. After sufticient 
time has been allowed for the collectors to gather 
their harvest, the launch returns to the floating 
station or barge, picking up the collecting boats en 
route. The eggs are packed in ‘‘ McDonald’s ship- 
ping crates,” which consist of shallow wire trays, 
the bottoms of which are covered with flannel 
cloth, which is kept constantly damp. Often the 
young fish, soon after being hatched, are despatched 
by train or boat to other stations to be turned 
loose in neighbouring waters, and the steam launch 
is especially useful for this purpose, as the flat is 
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frequently stationed fifty or a hundred miles from 
a railway station or steamboat landing. 

We are informed that an official report will be 
published shortly respecting the piscicultural work 
of the Fish Hawk, and those of our readers who are 


acquainted with the complete manner in which the | 


United States Government lay the information 
officially obtained, before the public, will easily 
understand that the most elaborate description of 
the system we could pretend to give, would sink 
into insignificance compared to the minute compre- 
hensiveness of the United States official report. 
For the above particulars we are principally indebted 
to the courtesy of Mr. R. Edward Earll, member of 
the United States Fish Commission, who is the 
specialist in charge of the exhibit at the Fisheries 
Exhibition. 

Beside the model of the Fish Hawk, is a model of 
the United States Steamer Albatross. This vessel 
is also the property of the Fish Commission, but in 
place of doing the practical work of hatching and dis- 
tributing fish, is used only for purposes of scientific 
research. As this vessel is expected to cross the 
Atlantic shortly, and arrive in the Thames in order 
to form a part of the Fisheries Exhibition, we may 
possibly have something more to say about her at 
a future date. 

Another exhibit from the United States of great 
interest is that presided over by Lieut. Chas. H. 
McLellan, U.S.R.M., who is assistant inspector of 
the United States Life Saving Service. There are 
two models on this stand which illustrate what can 
be done in a breaking sea by good watermanship 
with the simplest description of craft. The first of 
these models to be noticed is the New Jersey surf 
boat, which is used by the men of the Life Saving 
Service for launching from the beach through the 
heavy surf which rolls in from the open Atlantic. 
They are simple open boats vf about 28 ft. long and 
6} ft. beam, with a depth of 2 ft. 5in. They have 
in. to6 in. of camber on the bottom but are entirely 
keel-less, as one of the leading necessities is that they 
should float in the smallest depth of water possible, 
in order to facilitate launching through the surf. 
These vessels have a very bold sheer, being about 
2) ft. lower in the waist than at the ends. They 
are clinker built, which is quite a rarity for an 
American boat, and copper fastened, excepting the 
butts uf the strakes, which are secured with gal- 
vanised nails. The timbers are of white oak 
steamed and bent, whilst the planking is of cedar. 
The seantling is very light, and everything is done 
to save weight, the boats evidently depending 
principally on their buoyancy for their seaworthy 
qualities. Inthe model shown are two air tubes 
made of zinc, which are fastened under the thwarts, 
but we are informed that many of the crews dis- 
card these tubes as not being worth their weight, 
so that the boats in case of being stove or water 
coming on board, would have very little more 
buoyancy than that due to the wood from which 
they are built; there are twocanvas tubes stuffed 
with cork lashed outboard to each gunwale, but 
these, onaccount of their small size, can be re- 
garded as little more than fenders. 

Besides the models, which vary slightly in detail, 
there is an actual boat of this description in 
the grounds, and also two others from different 
districts, but which are used for the same pur- 
pose. The Long Island surf boat is much like 
the New Jersey boat, above described, the prin- 
cipal difference being that, whilst the latter has a 
transom very much raked, the former is ‘‘ pink 
sterned” like a whale boat. The Long Island boat 
is lean in the run but has a rather full entrance, 
the object being that she shall lift quickly on 
launching. A boat such as this will weigh com- 
plete 800 1b. She will row six oars, and is steered 
by an oar 22 ft. in length at the stern. These boats 
are never fitted with sails. The Virginia surf boat, 
a specimen of which is also shown, has what is 
called in America, a dorey stern, that is to say, 
she has a very narrow transom a good deal raked, 
and of a perfect triangle in form, which extends from 
the heel of the boat upwards, the strakes being 
fastened to it. There is therefore no stern-post 
proper, although the transom is so narrow that it 
would hardly be a misnomer to style ita post. From 
the fact that this boat has a sliding centre keel, 
one would imagine that she could hoist a sail at 
times, but this is not the case, the keel is simply 
used when the boat is being rowed with a beam 
wind in order to prevent her making excessive lee- 
way. Considering the buoyant nature of these 
craft, this no doubt is a valuable addition. 





These boats will, no doubt, be examined with 
interest by many English beachmen. That vessels 
apparently so fragile can be launched and beached 
through the heavy surf that breaks on parts of the 
Atlantic seaboard of the United States, and even 
more surprising still, go alongside vessels aground 
or riding in a seaway, will appear almost incredible 
to many solid Britons accustomed to stout British 
craft. Solidity, however, does not always give the 
greatest strength or durability; for instance, a 
powerful man would try in vain to dash an in- 
flated bladder to picces on a beach, whilst a single 
throw would serve to shatter a boulder of much 
greater strength but at the same time of more 
weight and less elasticity. The simile may perhaps 
be rather far-fetched but serves to express our 
meaning. 

The United States Life-Saving Service, which 
exhibits these boats, is an important Government 
department. The Americans are fortunate in 
having the whole of their marine life-saving 
service centralised under one executive, of which 
General Superintendent Summer J. Kimball is the 
head. An annual appropriation of 500,000 dollars 
is made for the support of this service. There 
are nearly 300 stations in different parts of 
the Atlantic and Pacific Coast lines and on the 
shores of the Great Lakes. From Cape Cod 
to Cape Fear, a distance of about 700 miles, 
there are stations at every three or four miles. 
Each station is manned by a company of seven 
surfmen and a captain or station-keeper, the men 
being paid fifty dollars a month, whilst the keeper 
receives seven hundred dollars a year. The ocean 
stations are occupied during the winter months by 
a full crew, but during the summer only the keeper 
resides in the station, and after every storm he is 
required to make extended excursions along the 
coast in order to ascertain if any shipwrecks have 
occurred, and to find and succour any person that 
may have been cast ashore. 

In the winter two men leave each station four 
times every night, and walk along the coast until 
they meet the patrol from the adjoining station ; so 
that during the winter the whole of the coast 
line from Cape Cod to Cape Fear is constantly 
being watched at night in order to discover wrecks 
or vessels standing into danger. Each man carries 
Coston signals, and should a vessel be discovered 
steering into shoal water, he ignites one of these, 
which emits a brilliant red flame of about two 
minutes’ duration. By means of these signals forty- 
seven vessels were warned off last year, which 
would in all probability have been wrecked had 
they been left to their own devices. Should a 
vessel get aground steps are immediately taken to 
launch either the surf-boat or lifeboat, or else to 
set up communication with the ship by means of 
the life-gun and line, which is the American equi- 
valent to our line and rocket system exhibited 
by the Board of Trade in an adjoining building. 
The gun used in the American system, known as the 
Lyle gun, is a small brass piece weighing 152 Ih. ; 
it throws an elongated projectile weighing 19 Ib., the 
charge varying between 3oz. and 8o0z. according to 
the distance and strength of wind, &c. The extreme 
range of the gun is about 650 yards. Attached to 
the projectile is an iron shank with an eye forged 
atthe end. When the gun is to be loaded the shot 
line is bent to the eye of the shank, a fathom or 
two having been previously wetted. The shot line 
is formed of phaited flax and is sin. It is drawn 
through a preparation of hot wax and paraftine in 
order to preserve it from damp, but more especially 
to reduce the friction when the line is drawn 
rapidly through the air. Upon the projectile leay- 
ing the gun it makes one-half turn, so that the line 
is towed snugly from the after part of the shot ; 
for it will be obvious that the line must be made 
fast to that part of the projectile which is nearest 
the muzzle of the gun, and were the shot not to 
turn over this would afterwards be the part furthest 
from the coil of shot line alongside the gun, and 
the rope would tow from the fore part of the pro- 
jectile which would render the direction uncertain. 
The slight drag of the line is sufficient to cause the 
shot to be reversed immediately after leaving the 
muzzle. This principle was illustrated some time 
ago by some experiments made at Woolwich, and 
created a good deal of interest at the time. Upon 
communication being made with the wreck by 
means of the shot line, the crew of the stranded 
vessel have to haul a light whip on board, and by 
means of this a 3-in. hawser, which has to be made 
fast to some part of the vessel. A breeches buoy 











is then hauled aboard by means of the whip, it 
running on the hawser, being attached thereto by a 
snatch block. The crew may then be landed 
much in the same way that is practised by the 
English Coast Life Brigade. The Americans, how- 
ever, have an apparatus, known as the Francis life 
car, amodel of which is shown in operation. This is 
simply an enclosed vessel or chamber, 12 ft. in 
length, and in appearance not unlike a large, ill- 
shapen decked boat or canoe. The life car travels 
on the hawser in the same way as the breeches 
buoy, and five or six people can be packed inside it 
and fastened up, so that they might be hauled ashore 
through the surf without so much as getting wet. 
It cannot be a pleasant sensation, but probably to 
the ordinary landsman or passenger it would be 
preferable to having his legs thrust through the 
breeches buoy. The original Francis car is shown 
at the Exhibition. The first time this was used in 
1850, 251 persons were safely brought ashore by it 
from the British ship Ayrshire. 

Onevery station the crew go through a weekly 
drill of all the evolutions connected with their 
duties. Lieutenant McLellan has prepared a manual 
of the Grill, which is printed by the United States’ 
Government for use in the service. The men are 
numbered as in a gun’s crew, and each has his par- 
ticular duty assigned to him on whatever service he 
may be engaged. A small manual has also been 
prepared for masters of vessels, and this is given to 
any one connected witha sea-faring life, and, in fact, 
the officers of the service seize every opportunity 
of getting it placed on board ship. 

The Life-Saving Service is also engaged in salvage 
operations. Last year they rescued over three 
million dollars worth of property in addition to the 
1386 lives they saved ; the total number of lives 
lost only amounting to 12. They gave 1378 days’ 
succour to shipwrecked persons in distress, besides, 
as we have mentioned, warning 47 vessels that 
were standing into imminent danger. For these 
services no charge is made by the State or by those 
employed in the service, either by means of salvage 
or in any other way. Of the three million dollars 
worth of property saved the whole advantage went 
to the owners, the service often being actually 
losers by the operation of rescuing the goods. 

The service has achieved considerable success in 
restoring persons apparently drowned. Their 
system is slightly different in detail to that pursued 
in most cther countries, although it is founded on 
the same principles. There are official reports 
made on each case that comes under operation. One 
sheet we examined details the rescue of a man 28 
years of age, who had been under water-for 10 to 12 
minutes. The jaws were clenched, and there was 
every outward appearance of death, but after arti- 
ficial respiration had been continued for two hours 
and fifty minutes the man showed signs of life and 
ultimately was completely restored. 

On the whole it would seem that the American 
people have good reason to be proud of their Life- 
Saving Brigade, and we can easily believe that 
those connected with the service value their posi- 
tions very highly. 








ELECTRIC EXHIBITION AT 
KONIGSBERG. 

Ir will be new to the greater number of our 
readers to learn that an electric exhibition has 
been open at Kénigsberg, in Prussia, since the end 
of April. It was projected with the view of giving 
to the population of a large district, separated by 
very considerable distances from the central and 
more favoured parts of the kingdom and empire, 
an opportunity of becoming familiar with a subject 
of which, under other circumstances, they must 
have remained ignorant, as they are but little 
accustomed to travel. Kénigsberg, a strongly 
fortified and university town of 125,000 inhabitants, 
stands on the Pregel, which goes to the Frische 
Haff, one of the bays of the Baltic; it is the 
capital of the province of East Prussia, which has 
plenty of lakes and forests, but, if we except the 
coastline and the rich and fertile districts of the 
Vistula delta, a sterile soil, and a scanty, poor 
population. 

The nearest large town, Dantzic, is 150 miles dis- 
tant, while Berlin is more than 300 miles. To the 
south there is Poland, with its single important 
and capital town of Warsaw, at 180 miles distance ; 
and on the east there are those parts of Russia 
which have astrong German element. To start an 
electric exhibition at Kénigsberg was, therefore, an 
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enterprise similar perhaps to opening one at Aber- 
deen. But such an exhibition may serve the in- 
terests of both the public and the manufacturer 
just as well as some of those which have taken 
place in more important towns. There was no 
Crystal Palace available at Kénigsberg ; but suit- 
able accommodation has been obtained in the public 
gardens belonging to the town. A fine Renaissance 
building has been erected and tastefully furnished 
to show the various appliances of electricity for 
domestic purposes, and most of the fourteen groups 
into which the exhibits are divided, have been 
quartered in special pavilions. The historical and 


educational group contains, besides others, the very | 
valuable collections of scientific and technical in- | 
struments of the university and various institutions | 
of Kénigsberg ; one ‘section has been assigned to | 


the medical group ; further, a very instructive and 
complete reading-room has been established, to 


which nearly fifty of the leading publishing firms of | 


Germany have contributed copies of their respective 


works and periodicals. Batteries, &c., have beensup- | 


plied by eighteen exhibitors ; telegraph apparatus 


by various firms and the Eastern Railway, which is | 


under Government management, like most of the 


important German lines ; there are more than forty | 


dynamos employed as light machines, besides a num- 
ber of others for electro-plating; for these, fifteen 


steam and three gas motors are at work, and there | 


are several hand dynamos. To illustrate the illumi- 
nation of ships, a ship’s skeleton 200 ft. in length by 
50 ft. in width has been erected. 


ment rooms. The apparatus which, with the help 


of the electric light, is to illustrate the diving opera- | 


tions for collecting amber, deserves special mention. 


Amber is found in larger or smaller quantities all | 
along the south and east coast of the Baltic, but | 
mainly in the rectangular peninsula of Tamland, | 
which on the north bank of the River Pregel, on | 


which Kénigsberg is situated, stretches from east 
to west into the Baltic between two of its bays, the 
Frische Haff and the Kurische Haff. The valuable 
fossil resin is embedded in a peculiar tertiary clay, 
out of which it is washed by the sea, carrying it 


towards the shore where, especially after a rough | 
wind from the sea, there is eager searching. This was | 


formerly the onlysource of this resin, which it appears 


was known in most ancient times; in which, under | 
the name ‘‘ Electron,” it was the first object used in | 


the production of electrical phenomena. There is no 
record of the manner in which it was carried to the 
more civilised parts of the world, but probably the 
Pheenicians obtained it with other products by 


overland trade, and that they did not, as has been | 


asserted, send their ships all round Europe and 
into the furthest recesses of the Baltic. At present, 
digging for the amber and sifting the clay is 
deemed almost as profitable as waiting for what 


the sea throws out voluntarily, or yields to the diver. | 


THE METROPOLITAN GAS 
COMPANIES. 


From a return issued by the Board of Trade we | 
extract the following particulars concerning the | 


operations of the four metropolitan gas companies 
during the year1882. The Table shows the net 


There is tele- | 
phonic connexion with the Konigsberg opera, an | 
electric railway, and of course no lack of refresh- | 


revenue of the company. The sum invested in gas 
property inthe metropolis amounts to the enormous 
total of 13,393,1011., while the gross annual revenue 
of the four companies is no less than 4,079,23821. 








NOTES. 
Futier’s Eartu ELEctroveEs. 

In the use of the electric current for reducing 
hard ulcers and tumours by electrolysis, a soft elec- 
trode of asbestos soaked in saline water is usually 
employed ; but Dr. Apostoli has introduced a paste 
/of fuller’s earth with great success. It readily 

adapts itself to all the sinuosities of the skin and 
gives an intimate contact. Moreover, it adheres 
| of itself and requires no artificial binding. It dries 
very slowly and the current therefore retains its 
| proper strength for a considerable time. Its em- 
ployment will doubtless be advantageous in other 
galvano-medical applications. 

Tue Insutite Battery. 

A useful form of battery has been brought out 
by the British Insulite Company, Limited. The 
cell is sealed and therefore can give off no fumes 
into a house where it may be employed for bells 
or other purposes. The outer vessel, which is 
rectangular, is made of insulite, a material imper- 
vious to liquid and self-cementing. A partition of 
porous clay is cemented diagonally across the cell 
| from corner to corner. In one corner is a zine rod 
| and in the other is a carbon rod surrounded by pea- 
like pieces of carbon. A special solution is em- 
ployed to excite the battery. The connexions are 
made by binding screws on the lid, in which there 
is also a release valve to provide for expansion of 
the air within. The cell, when sealed, can be 
| inverted or put in any position without damage. 
The battery lasts two years without renewal of zinc, 
and is well fitted for bell-work. 


PREPARATION OF CARBONIC OXIDE. 
During a series of experiments for which an 
atmosphere of carbonic oxide was required, Mr. E. 
Roack, of Tuebingen, observed that a current of 
carbonic acid was completely reduced to carbonic 
| oxide by being passed over heated zinc dust. The 
| observation is not new, since smaller quantities of 
carbonic oxide have occasionally been prepared by 
this method. But it is hardly known outside the 
| laboratory, and Mr. Noack at any rate deserves the 
credit of having drawn attention to the great facility 
; and completeness with which this process can be 
| effected. It is only necessary to let the carbonic 
| acid pass over zinc dust deposited in a tube so as to 
leave a clear channel above it ; the tube is heated 
but need not glow, as the reduction takes place at 
relatively low temperatures. The gas thus ob- 
| tained is mainly carbonic oxide, for which a larger 
field of application may be found when this easy 
and reliable means of its manufacture becomes 
more generally known. 
PHOSPHORESCENCE OF SULPHUR. 
| Mr. K. Heumann, of Zurich, has recently ob- 
served that a very brilliant phospherescence, by far 
surpassing that of phosphorus, can be obtained with 
sulphur, when the sulphur is heated just sufficiently 
to slowly combine with the oxygen of the air, but 
| not high enough to enter into this combination 
| with rapidity, as in the case of ordinary combustion. 





revenue of each company, and the amounts derived | The phenomenon is most simply shown by heating a 





Coke Company. 


The Gas Light and Zhe South 





Metro- The Commercial The London Gas 


— Gas Company, | Light Company. 





Capital oe 
Revenue (gross) 
a (net) ok te 
ne from sale of gas. . os 
ae pe s> 9 residuals .. 
Coal carbonised (common) 
ee (cannel) .. a 
Gas made (common) i on thousands 
Gas made per ton of coal.. és ‘5% i * 
Gas made (cannel).. i ¥ = se Re 
Gas made per ton of coal.. 
Coke made .. on se 
Breeze 


tons 


chaldrons 
” 
gallons 


Ammoniacal liquor , butts of 108 gals. 


9,656, 1447. 
2,663, 5082, 
370, é 


2,092, 2210. 
775,5331. 


745,8451. 
312,764. 
248,211, 87,6131. 
546, 9191. 230,605. 
213,7301. 77,6141. 
¢ 151,857 

10,437 
1,688,485 
10,403 


898,891/. 
327,2471. 
76,9881, 
242,3601. 
77,3520, 
158,664 


none 


209,298 
20,317 
1,690,654 
52,769 


165,166 
23,799 
1,639,244 
37,348 


4,014,034 
119,238 
} 





~ * Cwts. 

respectively from the sales of gas and residuals, as 
well as the weights of coal carbonised and the 
volume of gas produced. The gas distilled from 
each ton of coal varies from 9613 ft. in the case ofthe 
South Metropolitan Company to 10,403 ft. in the 
case of the Commercial Company, while the amount 
realised from the sale of residuals, including coke, 
amounts in one instance to more than the net 


~ + Yards, 
glass rod and dipping it into flowers of sulphur ; 
the well-known blue flame, which will appear if the 
rod should have been made too hot, having been 
blown out, a peculiar grey white light begins to 
play round the rod altogether different from the 
| blue sulphur flame. Very beautiful rays of more 
| than 10 centimetres (4 in.) length of this un- 
‘steady light can be produced by quickly heating 





sulphur up to 180 deg. Celsius (356 Fahrenheit) 
in an air bath. The analysis shows that the pro- 
duct of this slow combustion is mainly sulphurous 
acid, in very small quantities, as in the case of 
ordinary combustion, although another compound 
with less oxygen may also be formed. One would 
expect that this phenomenon, which may also be 
shown with some sulphur compounds, would have 
been noticed in furnaces; Mr. Henmann asserts, 
however, that he has not been able to find any 
mention of it. 
GERMAN STEAM NAVIGATION. 

There is one current feature in Atlantic Steam 
Navigation business which appears to us to be well 
worthy of attention, and this is the increasing 
pressure of the competition of German steam lines. 
The French have made some efforts to establish 
improved maritime relations with the United States, 
but the French do not appear to be very successful 
as sailors, and it is Germany which is our chief 
competitor upon the Atlantic. This is due to the 
fact that the emigration now taking place from 
Germany to the United States is larger than the 
corresponding emigration from the United King- 
dom. An official return just presented to the 
Reichstag upon the emigration from Germany in 
1881 states many facts of considerable interest. 
The number of emigrants referred to in the return 
as having left German ports in 1881 is 184,369, but 
this scarcely represents the vast annual movement 
of human life from Germany to the New World, as 
many Germans quit the Fatherland vid Antwerp. 
Others also leave Europe vid Havre. Without 
entering more fully into the precise number of 
emigrants from Germany last year we desire to call 
attention to the effect which German emigration 
has exerted upon the development of German 
Transatlantic steam navigation. Two new lines of 
Transatlantic steamers have just been established 
at Stettin, and there were previously two at Bre- 
men and four at Hamburg. We have not yet 
official information as to the exact course taken by 
emigration from Germany in 1882, but there can 
be no doubt that it continued on a large scale. It 
probably, indeed, increased, since while in the 
whole of 1881 45,572 emigrants left Hamburg, the 
corresponding number which cleared from the same 
port in the first four months of 1882 was 44,289. 

Copper IN THE UNITED Staves. 

At an extraordinary general meeting of the 
Arizona Copper Company (Limited), which was 
held in Edinburgh last week under the chairman- 
ship of Sheriff Guthrie Smith, some very interest- 
ing statistics in reference to the production and 
price of copper in the United States were mentioned 
by Mr. James Duncan Smith, §.8.C., one of the 
directors of the company who had just returned 
from a visit to the company’s mines and smelting 
works. Commencing with the year 1872, when 
the production of copper in the United States was 
28,000,000 Ib., he said it had risen to 88,000,000 Ib. 
in the year 1882. Over the eleven years the 
quantities produced were as follows: 

(juantity. 
Year. ‘ lb : 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
The consumption of copper in the United States in 
1872 was 34,000,000 lb., and the quantity went on 
increasing until last year, when the consumption 
was 77,000,000 lb. At first it was necessary to 
import copper, but almost nothing has been done 
in that direction for several years. The great in- 
crease in consumption commenced in 1880, when it 
reached 62,000,000 lb., as against 34,000,000 Ib. in 
1872. This was due to the development of elec- 
tric lighting business—62,000,000 lb. in 1880 ; 
63,000,000 lb. in 1881 ; and 77,000,000 Ib. in 1882. 
The average price in 1872 was 35 cents per pound, 
and, taking the following years, the averages ranged 
as follows : 27, 22}, 22, 20, 18, 16, 183, 20, 173, and 
last year, 18} cents. The highest price last year 


was 20! cents, and the lowest 17? cents per pound. 


28,000,000 
31,000,000 
34,000,000 
37,000,000 


GERMAN Coat Mintnc.—The production of coal in 
Germany in 1881 is officially returned at 48,688,000 tons, 
as compared with 46,973,000 tons in 1880. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
JUNE 4, 1883, 


In the Cases of Inventions communicated from Abroad the || 
Names, &c., of the Communicators are given in Italics || 
after the Applicants’ Names. 


Nos. | 





| ABBREVIATED TITLES, &0, 





on | “APPL 

Dates, OF AP ANTS. | | 

ocean. acti ecomecoees. 

a 

wea | Allison. Greives and | Laying electrical } scatasiins wires, 
| Bleoo, and an insulating compound. | 


(Complete specification), 


2652 J. Strang, Ramsbottom.) Stretching woven fabrics. | 


9653 | Edwards, Boreau. | Ploughs. | 


9654 | 8. Leoni, London | Gas burners. 
bel, Poetsch | Sinking shafts in aqueous strata, 
Cartridge holder. 


wl W. D'Alton, Streat- | 


ham, and F. W. Dur- 

ham, Barnet, | | 
2657 | bas 7 an Chicago, Elastic waterproof compounds, | 
2658 | Emmott. Verenet & | Ring spinning frames, 

9 4 eg on! eden 
965! . E. Davies, Live .| Harness tugs. 
P. R, Bjorling, Heath ; Culinary utensils, &c, 
Town, Staff. 


2661 | J. Brockie, London. 
2662 | H. Kinsey, Swansea, 
2663 | H. Shield and W. N. 
Crockett, Nottingham. 


| Electric arc lamps. 
| Tables, chairs, &c. 
Rotary screens, 





2664 | C. ve « gana Purifying mildewed hay, &c. 
eshire. 
2665 | W. J. McCormack, Screw-stocks and dies, 
Paignton, Devon, | 
2666 G. P. Lee, Manchester. |Perambulator bodies. | 
2667 | J. Graham, London. Telephonic transmitting apparatus. | 
2668 | Holliday. Raw. Dyeing silk. 


| W. J. Cooper, London. | Obtaining ammonia from coal gas, 
2670 | W. a New | | Dynamo-électric machines. 


York, U.S.A. 
2671 | W. P. 4 Edinboro’. | | Tramways, at hauling by means 


| _ of cables, & 
2672 | Clark. Woodman, Carding cnaieas. 
2673 | Clark, Velloni, | Galvanic batteries. 
9674 | Lake. T'urton, | Railway buffers. 
May30) 
2675 | Handford. Hdison. Electrical meters. 


| 
| 

2676 | J. M. Black, London. | Numbering, printing, &c., tickets, ke. | 
} 











2677 | Clark. Lindop. Changing co storing photographers’ 
&e. 
2678 | C. — Willford, Shef- | Manufacture of plate springs, 
2679 | P. + onan, Rishton, | Creel pegs, 
2680 | C. D. Ekman, Sweden, | Extraction of gelatine, fat, &c {| 
9681 | Brydges. Gross. Machines for making elie nails. | 
2682 HY c eull. Brooklyn. | Pulverising substances. 
2683 * Kirlew, Man- | Fasteners for driving belts. 
r. | 
2684 | J. Wild, Tetney, Linc. | Harvesting machines, 
2685 | T. W. Taylor, Bir- | Flexible _ ae button and 
mingham fastene 
2686 Fischer and | | manufacture of oil paints, &c. 
Cohn. i 
2687 Spence Brown and Securing tyres to wheels. || 
Lindsley. | 
2688 | H. Johnson, London. | Steam boilers, 
2689 | J. Pin &J. Asbury, Velocipede saddles. 
2690 | G. A. recht, Bradford, | Oil cans. 
on G. Robinson, 
2691 | J. R. Young, Norfolk, | | Artificial fertilizers, 
irg., | 
2692 | Thompson. Chapin, | Regulating the sliver passing between || 
| rollers in preparation of cotton, 
2693 | J. a Meginn, Liver- | Graining, &c., surfaces. 
2694 Balt,” Dietrich, Trucks for railways, | 
2695 | J. Hertz, London. Covers for enveloping articles. 
2696 | G. Taylor, Penarth. Facilitating the shipping of coal. | 318 
2697 | Clark, Foster. Lacing gloves. 
2698 | J. Waple, London. Chimney tops and ventilators, | 
2699 | Wirth. Brunck. Coke ovens. | 
i, Lake. McCord. Banjos, &c, (Completespecification), i 
ay3 1] 
2701 | A. esteem, Liver- | Punching, rivetting, &c., machinery. 
2702 Pidper. Koérting and) Gas-motors. 
Lieck feld. 
2703 | J. Polson and J. M. | Manufacture of starch. 
Harley, Paisley, 
2704 | J. b .. Clibran, Altrin- | Trousers, breeches, axd drawers. 
2705 | J. A. Boxer, Folkestone) Buoyant seats, : | 
2706 | E. and E. Crowe, Man- | Gas caloric motive engines. 
chester, and H. 
Crowe, Middlesbro’. 
2707 | Brydges, Spielhagen. | Manufacture of soap, 
2708 | T. B. Barker, and J. | Lathe back headstocks, 
a Ewins, Birming- 
2709 | 8. Fear and and G. C. 8. | Production of steam power, 
2710 | Groth. lows Preacting coating of rust on iron, 
2711 | Groth. Cunze. | Scissors, a shears, &c. | 
2712 ‘_& Ohren, Rio de | Cocks or 
aneiro. | 
2713 “ee ‘Robert, Green- ; Manufacture of caramels, | 
2714 | J. ? B, Jackson, Liver- | Lager beer. | 
2715 | G. 1, Weer, Brunn, | Wedge-shaped air balloon. (Com- ! 
plete specification). | 
2716 Hednn "Smith. Ships’ berths, 
2717 | Haddan. Dougherty. | Play cards. 
2718 | D. Dodd, Intake, .| Miners’ safety lamps. | 
2719 | H. Shaw, Sheffield. Toothed wheels and machinery for | \ 





preparing patterns for same, 


ComPILED BY wv W. LLOYD WISE. 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 











lant | NAMES, &., | 
|Dates,| OF APPLICANS, | 


| May31) 
| 2720  H, Frost, Manchester, | Water meters. 
| a | E. Binns, Halifax, | Steam boilers. 


| R. P. Sellon, Surbiten, Electric devices for indicating speed | 


urrey, | _ and for o i ee safety valves. 
| 2723 | | Johneon, De Silvera. Indexing 0 
| ee 6. Zassnhaus. | ee reciprocating into rotary | 


| Puating vessels, &c. 


| 

"15 W. Se Liver- | 

| 2726 | H. WY. " Sharpin, Bed- 
ford. 


rr 
| 2727 | Clark. La Cie, Géné- 
rale de Salubrité. 


| Safety corn cutter. 
| Dischargin g night soil. 


2728 | A. Buckler, Coventry. | Ladies’ hat and bonnet rests. 
|| 2729 | W. C. Nicholson and | Steam engines, 
J. Dixon, Kingston- | 
i upon-Hull. 
| 2730 Lampen, Gates- Manufacture of shot. 
“head-on- Tyne. 
2731 | R. oe London. | A motor. 
2732 | BE. H. Nicholson and | Steam boilers, 


W. Mather, Newark- 
upon-Trent. 





2733 | J. Smith, Blackburn. | Water closets, &c. 
| 2734 | T. Glover, Runcorn. | Purification of alkaline solutions. 
2735 | J. Broadhurst, Fen- | Pottery kiln. 
| ton, Staff. } 
2736 | 8. Gamgee, Birming- | Fabrics for dressings, 
am. 
2737 | Lake. Hullett. _ Adopting vehicles to lines of different 
2738 | G, Taylor, Penarth. | cost staith or tip, 
2739 | Boult. Faquant, | Generatirg and utilising electric 
energy. 
40 | Thompson. Rogers. | | oom and shoes. 


Fraser, | Electro-magnetic engines, &c. 
Manufacture of toothed, &c., wheels. 

2743 | F. L. Willard, London.) Electric arc lamps, 

Boesner and | Manufacture of wood screws. 


27 

2741 | Fraser 
une 2 
2742 | J. Whittaker, Oldham.| 


2744 | Glaser. 
| = umgarten. 
wend R. de Martino, Milan, | Removing incrustation from vessels 
Italy. | employed in sugar manufacture. 
2746 | a. Zweifell. | Lubricator, 


2747 | © heat, Milan, | | Removing incrustation in boilers. 
| y. 

2748 | P. 0. Bunn, Norwich. 

2749 | Conquest. "Hoe & Co. 

2750 | J. Allen, London. 


| Treatment of ores for colours, &c, 
Sheet delivery apparatus, 
| Manufacture of refined sugar, 


2751 | 0. Thomas, Bangor. | Cutting slate rolls, 
| and R. G. Thomas, | 
Menai Bridge. | 
2752 | W. Watson, Leeds. | Steam engines. 
‘53 | C. W. Curtis, London. | Firing gunpowder for blasting. 
2754 | Pitt. Gray. | Treating copper pyrites. 
2755 [ss Williams, Lon- | Constructing roads, &c. 
7136, B E. ~ Williams, Lon- | | Glass syringes. 
} dune 
57 | 8. oe “Seanor and J. | Moulding in dry or green sand. 
Hill, Leeds, and J. | 
Butler, Bradford. | 
| 2758 | Hughes. Cage, Car couplers. 
Shreuder, & Read. 
2759 | J. Enright, London. | Reading thermometers, barometers, 
&e. 
2760 Groth. Sadlstrim, | Preparing fluid isinglass. } 
2761 | De Pass. Jibs. | Combing machines. 
2762 . orem. Liverpool. | Sails for ships, &c. . 
2763 H. Scott, Wimble- | “on distributing, &c., elec- | 
“a city. 
2764 «Jz. and R, J. Foot, Lon-| Plating machines. 
on. | 
| 2765 | Jensen. Won Callen- | Fireplaces for steam boilers, &c. 
berg and Fischer. 
2166 | B. Partridge, ‘Smeth- | Revolving back collars of axles. 
2767. «H. ‘men, Totnes. | Treating coal, &c., 


Generating electric a Or 
plete specification), 


2768 | Lake. Ball, 


Lake. Menges. | Electric lamps, &c. e 
| Imray. Hillischer. | Electro-motors. 
oe Abel. Harrass. Manufacture of ligneous compounds. 
2772 | G. Charlton, Newcastle-| Shirts. 


; on-Tyne. | 
| | 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


1.—Announced June 1. 

















No. | Name. No. Name. No Name. 
1883 | 1883 | 1883 i 
855 | Smith. 2189 | Allison 2200 | Cooke. 1| 
967 | Steffen. | (Robertson).} 2201 | Higham 1} 
1408 | Moseley. 2190 | Jones. 2202 | Willis. | 
1809 | Dunlop. 2191 | Burstow. 2203 | Kirk, | 
1893 | Combault. 2192 | Justice 2207 | Von Naw | 
1903 | Harrison and | (Hale). rocki 

| Beesley. 2193 | Mills (Wille), 
1961 | Johnstone. (Torrey) 2208 | Palmer. 
1980 | Aves & Moss.} 2194 | Mills 2209 | Hopkinson. 
1993 | Hipgrave. (Torrey) 2210 | Siemens. 
2023 | Sellon. 2195 | Mills 2211 | Thompson i} 
2042 | Hookham. Bentley & | _ (Grant). 
2067 | Wright and night). 2212 | Douglas and 

| Weight, 2196 | Imray | _ Bird. 
2073 | Haas. (Cochen, 2213 | Boult | 
2127 | Colton Walton, | (Enright), 

(Hussey & & Brown). | 2214 | Capito. | 
Donaldson)} 2197 | Phillips. 2215 | Asher and || 

2147 | Williams. 2198 | Wright and | L’Hollier. |; 
2173 | Legrand. Mackie. 2216 | Lyman 
2188 | Palmer. 2199 | Smith. (Nettleton). 





l 
ABBREVIATED TITLES, &, | 
| 











— 











































No. Name No, Name No. Name 
1883 | 1 | 1883 
2217 | Newton 2245 | Boult 2279 . Ratcliffe and 
(Chureh). | | neg & Sealy. 
2219 | Lake(Fulton | 2280 Bright. 
and Olsen). ved Ganbote ‘and 2281 «Clark 
2221 | Lake Holbrook. (De Changzy) 
(Robertson).| 2247 | Keeton. 2282 | Constantine. 
Lake (Thom- | 2248 | Ruffani. 2283 | Cook. 
son). 2249 | Thompson. 2284 Appleby. 
23 | Fyfe & Smith.] 2250 | Williams. 2285 | Pearn, Pearn, 
Darby. 2253 | Lea. & Addyman, 
| Crossley and | 2254 | Knowles. 2287 | Hulse. 
| Cochrane. | 2257 | Edwards 2288 | Walker. 
2226 | Crossley and (Grandy). | 2291 | Boutard. 
| _ Cochrane. | 2258 | Arnold and | 2292 | Scott (Lany- 
2227 | Murdock. Huguenin. dale). 
2228 | Kinvig. Moody. 2293 Haddan 
2230 | Emery. Wood and (Gimenes & 
2231 | Possett and Milton. Yrigoyen). 
| Schimansky. Terry. 22904 Boult (Dein- 
2232 | Dobson and Hall. hardt). 
| Singleton. Brin and Brin} 2295 | Edwards 
2233 | Leeming and King (Godot). 
Wilkinson. (Schulze- 2296 Bang (Dahl, 
2234 | Linkleter. Berge). Dahl, and 
2235 | Baker. 2267 | Barham. Dahl). 
2236 | Rigby and | 2268 | Andersen. 2301 Turnbull. 
Morgan. 2269 | Wilkinson &] 2302 Clarke. 
2237 | Pitt (Verein Banham. 2303 Overton. 
| Chemischer | 227 Herrburger 2304 Brewer (La 
| Fabriken). | 2271 | Vanes Société An- 
2239 | Lake (Von (Vanes), onyme des 
| Ainbach & | 2272 | Hodgson, Atelierz de 
|  Hauger). | 2273 | Musgrave & Construe- 
2240 | Lake (Ro- Gregory. tion Meean- 
| binson and] 2274 | Gerner. ique et dap- 
| Welch). 2275 | Von Naw- pareils 
2243 | Clark (La | rocki Electriques) 
| Société ano- | (Baumotte | 2305 | Fisher. 
| nyme dite: and Nog- | 2306 Haddan 
| ** Fonderie | gerath). (Delsart). 
| de nickel et | 2276 | Weston. 2307 | White. 
| metaux 2277 | Lake 2308 | Price. 
| blanes). | “s ‘aie 2309 | Fishwick. 
224% | Wallace. 2278 2310 | Lempriére, 
eZ illiams).} 2313 | Perkins. 
2315 | Rhodes. 
Il.—Announced June 5. 
No. Name. No. Name. No. Name 
1883 1883 1883 
296 Hebble- 1557 Gatehouse. 2010 | Johnson 
thwaite. 1618 Clark (Albaret). 
1275 Kelso. (D' Arlincourt)} 2078 | Keith. 
1470 Russell and | 1898 | Johnson 2106 Smedley 
Curtis. (Vezzosi). (Smedley). 
1553 Lewthwaite. [1922 Pickhardt. 2184 Miller. 
2229 = Tichenor. 











INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Livts of 
A —— onteabes Patents. 





























No. Name. name, | Xo. No. Name. No. Name. 
1883 | "1883 
2651 | Allison 2700 | Lake 2175 ellner 
(Greives & (McCord). 
|___ Bless). 
NOTICES TO PROCEED. 
1—Time for entering ne expires Friday, 
June 2?, 1883. 
No. | Name. No. | Name. No. Name. 
i 
1883 1883 | 1883 
20 | Lake 489 | Bennett, 601 | Budenberg 
(Buckley). | Herd, and (Budenber,) 
309 | Hart. | Walker. 602 | Wise. 
426 | Brydges 505 | Norrington. 623 | Cardew. 
|  (Scherf). 511 | Leeds. 653 Nelson. 
430 | Southack 520 | Kryszat. 


442 | Link (Des- 
plas). 
456 | Norton. 
473 | Hall. 

476 | Lonsdale. 
478 | Smith. 

481 | Stone. 





523 | Hoagson. 
527 | Haddan 
| Capitaine), 
0 | Mohr. 
583 | Ziese. 
3 | Walton and 
Stansfield. 
582 | Vidal. 
585 | Beck( A badie)} 





824 Clark (Hayes) 
842 | Wild. 

867 | Newton. 

967 | Steffen. 

978 | Abel( Pintsch) 


1018 | Jackson and 
Bentley. 
1403 | Moseley. 
2166 | Andrew. 
2556 5 | Lake (B: “aty). 








II.—Time for entering Opposition expires Tuesday, 











June 26, 1883. 

No. | Name. No. Name. No. | Name. 
1883 | 1883 1883 | 
496 | Thomps6n 555 | Imray(Société] 750 | Griffiths. 

| (Gray and | Anonymedes} 756 | Noble. 

| Allis), | Cables elec- | 757 | Pieper 
506 | Alexander | _ triques). (Nagel, 

| (Frazier). 576 | Quayle. | Kaemp, 
518 | Lake (Fal- 579 | Stewart. | and Linnen- 

| _ connet). 598 | Thame. |  briigge). 
519 | Jay and 625 | Lloyd Wise 758 | Sowerby. 

| Hook. (Bauer). 790 | Gautherin. 
525 | Mcllvenna. 697 | Sowerby. 801 | Morgan- 
539 | Ward. 708 | Davis. Brown (Van 
543 | Appleton. 725 | Bladon. Vechten). 
551 | Harrison: 723 | Lake 1087 | Barrow. 
553 | Pattinson. (Carlsson). 
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No. Name. 


1883 
1131 Adams and 
Telford. 
Von Naw- 
rocki } 
(Haunhorst) 
Jeanes. 
Martin. 


1170 
1422 


1600 


No. Name. 


Name 





1883 
2053 
2155 
2193 
2194 
2201 


Phillips. 
Watson. 


Milis (Torrey) 
Higham. 
Willis. 


2217 | Newton 








PATENTS SEALED. 
I.—Sealed June 1. 


Mills (Torrey)} 227: 


_| (Church). a. 


Herrburger. 

Gerner. 

Von Naw- 
| rocki (Bau- 
| motte and 

| _ Néggerath). 
2616 | Lake 

| (Strouse). 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 


| 
No. | 


1880 
2230 Brierley. 
2233 | Appleton. 
Spagnoletti. | 2392 | McGregor. 
Nesbit. 2229 | Glarke and 
Marshall. | Leigh. 
Lake 2247 | Bywater. 
(Cadue). 2248 | Bywater. 
Lake 2493 | Gillings. 
(Leteurtre). 





Name. Name. Name. 





Cramp 
Arnold. 
Robbins. 
Lockwood & 
Bartlett. 
Lockwood & 
Bartlett. 
Hirst. 
Heathorn, 


Specht. 
Lake (Lay). 





2552 | Lowe and 
| Lamb. 











No. Name. 


Name. 





| Lloyd. 

} Edwards. 

| Crofts and 

| _ Assinder. 
5782 | Watson. - 
5803 | Collingwood, 
5834 | Drummond. 


1882 
5838 
5844 
5847 


Lammers, 
Royle. 
Thompson & 

Thompson, 
5849 | Rexford, 
5965 


| Pieper 
1883 (Blass). 





427 Weygang. 





White, 
Clark 
(Curley). 
Sillar and 
Slater. 
Peacock and 
Sworder. 








Il.—Sealed June 5. 








No. Name. 


Name. 





1882 
5804 
6822 


5839 


Homer. 
Creasy. 
Von 
rocki 
(Meister). 
Denne. 
Engel (De 
Laval). 
Keep. 
Symington. 
Klug. 
Pallweber. 
Horne. 
Armstrong. 
Paterson. 
Boult (Rauwh). 
Stead & Stead. 
Marriage. 


Naw- 


5840 
5841 


5854 
5860 
5862 
5863 
5864 
5869 
5830 
5891 
5893 
5903 


1882 
5908 
5917 


Barr. 
Smith and 
Coventry. 
Haug and 
Wienand. 
Lake 
(Greenlee). 
Hargreaves 
and Inglis. 
Eastwood. 
Rapieff. 
Imray 
(Jacquelin 
& Chevre). 
Tweedale. 
Lake (Chase). 
Lake (Gay). 


5926 
5934 
5969 
5974 


5977 


6012 


6044 
6086 
6092 








6124 | Foxall. 


Hopgood & 
Jenner. 
Clark (Feix) 
Haddan 
(Endemann) 
‘oxall. 
Thompson 
(Elliot). 
Hinksman. 
Statter. 
Pinhey. 
Vincent, 
Hodgart 
(Provand). 
Haddan 
(Coleman, 
Clarke, & 
Reynolds). 





FINAL SPECIFICATIONS FILED. 


May 26, 1883 


Nos. 5619, 5622, 
5639, 5641, 5657, 5661, 


BROS 


9620, 


all of the year 1882. 


5626, 5628, 5630, 5631, 5638, 


5686, 5692, 5697, 5831, 


5643, 5645, 5651, 5653, 5658, 5659, 5662, 5663, 


5609, 5670, 5671, 5680, 


all of the year 1882. 


5689, 5693, 5699, 5853, 


5672, 5674, 5682, 5683, 5685, 5687, 5688, 5696, 
5703, 5707, 5711, 5712, 5714, 5716, 5729, 5740, 
5749, all of the year 1882. 


5698, 5702. 


5724, 
37 


5708, 5709, 
year 1882, 

720, 5725, 5728, 5739, 
the year 1882. 

5726, 5727, 5731, 


‘ 
1882. 


5713, 5743, all of the 
5744, 5771, 5823, all of 


5733, 5735, 5755, 5765, 
, 5911, 5913, 5927, 5989, all of the year 





PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year’s Stamp Duty of 501, 


No. 


Name. 





No. Name, 


Name. 





1880 
2048 
2051 
2053 


Jewell. 
Cunningham. 
Haddan 
| (Crawford). 
| Haddan 
| (Crawford). 
Doulton. 
Edwards 
| (Marau). 
| Haddan 
| (Crosby). 
2065 | Sugg. 
2066 | Lake 
| (Dengg & 
| Co.) 
| Stone. 
Ramsden- 
Ramsden. 
Dutton. 
| Lloyd Wise 
(Durand, 
Bossin, & 
| Brard). 

5 | Clark(Gauvin 
| and Brulin). 
| Hoyer. 
| Hale. 

2 | Hawtrey. 

| Wadsworth. 
Bailey. 

| Blackburn. 

| McGrah and 

| Bown. 


| 
| 


205: 


2057 
2060 


2063 


1880 
2089 Gerland 
(Albert). 
Tongue 
(Recordon). 
Hill, Hill, 
Hill, & Hill. 
Clark (Van 
Wyck). 
Clark (Ray- 
mond and 
Roberts). 
Pieper 
(Bergreen). 
MacLellan, 
Weldon 
(Pechiney). 
Weldon 
(Pechiney). 
Weldon 
(Pechiney). 


2090 
2091 | 
2092 | 
2093 | 


2096 | 


2099 
2100 


2104 | 
2105 | Haddan 
(Roxburgh 
& Glover). 
Doery 
(Murray). 
Carey. 
Lake(Foote & 
Anderson). 
O’Brien. 
Lake( Horn & 
Albracht). 
Engel 


2108 | 


2109 | 
2114 | 


2115 | 
2116 | 


Lake(Singer).} 2 








2118 | 
| (Prassler). 


Maignen 
(Male). 

Mourlot. 
Harrison & 

| Lomax. 

| Martini and 

| Muller. 

| Benson( Hill). 
Hay. 


| Johnson 
(Weinrich). 
| Moore. 
Merzbach. 
Lake (Mar- 
burg). 
Lake( Eaton). 
| Pfander. 
Clark 
(Farr and 
Copeland). 
Elliott. 
| Tracey and 
| Howitt. 
2 | Stanley. 
| Embleton & 
Porter. 
| Caffarey. 
Fellows. 
| Harling. 
Walker. 


| Lake 
| (Turner & 
Spaulding) 





Il.—Through Non-Pa 


uty of 1001. 


nt of the Seventh Year's Stamp 





No. | Name. | No. | 


Name. 


No. | Name. 





1876 | 
2131 | Rogerson. 
2134 | Brown. 

| 


1876 | 

2135 | Vauthier 

| (Worms). 
| Edge. 





2150 


1876 | 

2154 | Wallace. 
2178 | Beare. 
2187 | Herbert. 








PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 


No. 


1876 
2330 
2254 


No. | Name. 
1876 
2352 
2363 





1876 

2320 Vernon. 

2301 | Green (Pond 
| 


Firman. 
Beldam (Un- 
registered), 


Webb. 
Defries. 





| 
| 





AMENDMENT. 
No. 2106. A communication by C. Smedley, Philadelphia, U.S.A. 


ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING JUNE 2, 1883. 


Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given inthe Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specijication is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specijications may be obtained at 38, Cursitor-street, 
Chancery-lene, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. ReapER 
Lack. 

1882. 

737. Furnaces: J. H. Johnson, London. (£. J. 
Mallet, New York, U.S.A.) [4d.]—The combination of a furnace 
provided with distinct and separate air inlets which introduce 
air to the furnace through the ash-pit and also at a point where it 
will meet the fuel gases, a draught flue anda suction fan by which 
the air is sucked or drawn into and through the furnace, and also 
the combination of a perforated septum or division wall, through 
the openings in which the fuel gases are compelled to pass, with 
air channels which conduct heated air into the furnace to a point 
where it will meet and intermingle with the gases passing through 
orissuing from the division wall, are disclaimed. (Disclaimer and 
memorandum of alteration. April 23, 1883). 


1749. Roofing Tiles: C. Major, Bridgewater, Som- 
{4d.]—The application of ribs to the upper or under surface of 
the tiles and the formation of a channel in the upper surface 
of the top of the tiles, the lower edge of the adjacent tile project- 
ing beyond the groove are both disclaimed. (Disclaimer and memo- 
randum of alteration. April 23, 1883). 


1984. Refrigerating and Freezing: J. Chambers, 
Te Mata, New Zealand. ([4d.)—The employment in air 
refrigerating apparatus of one or more groups of U-shaped re- 
frigerating pipes enclosed in suitable casing, the two ends of each 
of the pipes, forming one group, being secured in one tube-plate 
in such a manner as to open into the moisture depositing chamber, 
and also the combination with air refrigerating apparatus of a 
blowing or exhausting fan or other air compressing or exhausting 
apparatus, are disclaimed. (Disclaimer and memorandum of 
alteration. May 1, 1883). 


2238. Boller and other Furnaces: J. H. Johnson, 
London. (£. J. Mallett, New York). (4d.])—The damper for 
closing alternately an opening in the septum wall and an opening 
in the ash-pit ; the suction fan adapted to locomotive or other 
boilers so as to constitute the head of the boiler casing ; and the 
combination of the suction fan, and a water sprayer delivering 
water into the fan, are disclaimed. (Disclaimer and memo- 
randum of alteration. April 27, 1883). 


2369.* Bulge Barrel Machines: E. G. Brewer, 
London. (&. Hinchlige, Hamilton, Ontario). (4d.]—Relates 
to the design of the iron bed or hase frame, to the substitution of 
an eccentric shaft for the carrying pinion gear and driving 
pulley, to constructing a toothed pinion and driving pulley of one 
piece, and arranging them outside the standards, and to several 
other parts (the specification being described in fourteen parts), 
having for objeet to reduce the size and to construct the machine 
entirely of iron. (May 19, 1882). 

4572. Apparatus for the Manufacture of Gas: 
S. Chandler, London. [6d. 6 Figs.]—The scrubbers are 
formed of two outside plates joined by straps and provided at the 
lower part with a support. The plates are then slid in and 
secured by side and top cross straps. (September 26, 1882). 


4691. Generation and Distribution of Electric 
Energy: F. C. Phillips, London. [6d. 2 Figs.]—The 
self-regulating machines are successively cut out of action as the 
demand decreases and vice versd. The illustration represents 
the arrangement for generators arranged in parallel arc. The 
armature of the electro-magnet a is pivotted at h, and makes 
contact at c, when attracted by the magnet which is placed in 
the main circuit. Supposing the demand on the generators to 
diminish to a certain determined extent, the electro-magnet a 
will no longer attract its armature and the contact at ¢ will be 
broken, and thus the generator will be cut out. Conversely the 
armature will be attracted if the demand and current increases. 
Each armature is regulated to act at some particular strength of 
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HI 


current. The electro-magnets may be arranged as shunts to one 
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another. In the series arrangement, the electro-magnet is placed 
in a shunt circuit and the armature carries a series of insulated 
stops. Supposing the demand to decrease the stops with the 
armature descend and allow four levers also to descend ; the first 
comes in contact with a contact piece and short-circuits the field 


magnets, a still further movement of the armature of the electro 
magnet completely short-circuits the generator, and a still further 
descent breaks a contact between two of the levers and thus opens 
the circuit of the machine itself, and vice versd if the demand 
increases. The provisional specification describes various methods 
of causing generating apparatus to automatically adjust itself 
to the conditions of the circuit, which in the final are stated to 
be of doubtful novelty. (Ocbober 2, 1882). 


4714. Manufacture of Alkalies: E. W. Parnell] 
Widnes, and J. Simpson, Liverpool. [6d. 2 Figs.) 
The vat liquors containing the ‘‘ caustic salts” are introduced 
into a closed chamber having a perforated surface connected with 
a drain pipe, and steam is passed through the liquor and out 
through the perforated surface, carrying the liquor with itand leay. 
ing the salts behind. The chamber is fitted with a helical scraper 
or contrivance for compressing the surface of the mass. The 
liquor is converted in merchantable caustic soda, and the salts 
are subjected toa gentle uniform heat in a furnace so designed 
that the flames do not come in contact with the salts. (October 4 
1882). 

4718. Electric Railways, &c.: J. Hopkinson, Lon. 
don. (6d. 2 Higs.|—The insulated conductor is carried along 
the track, and branches are led from it to each section or length 
of the rail. Each section of the rail is in connexion with the other 
rail, forming the return conductor, through a high resistance 
electro-magnet. When the carriage cames on any section, its 
potential is raised and a current.passes through the high re. 
sistance electro-magnet, which attracts its armature. The arma- 
ture is attached to a rod passing through two sleeves and provided 
withtwo discs. The main conductor and the insulated rail are 
each connected to a spring on one sleeve, and the disc, when the 
armature is raised, completes the circuit between the two springs, 
The second sleeve carries a similar arrangement, only in this case 
the springs are connected to the circuit ef the high resistance elec. 
tro-magnet, and on the armature being raised the circuit is broken, 
The main circuit includes a low-resistance coil also passing around 
the core of the high resistance electro-magnet. The main circuit is 
thus first made and then the high resistanee circuit broken. When 
the carriage leaves the section, the current in the main circuit 
stops, and thus the armature is no longer attracted, and it drops 
back to its normal position and completes the high resistance 
circuit, Inanother arrangement three electro-magnetsare used, 
a high resistanceone making the main circuit, a low-resistance 
onein the main circuit which maintains the circuit, and a third 
magnet which breaks the circuit of the high-resistanee magnet, 
When the car is stopped, the currentis not wholly discontinued, but 
is passed througha high resistance, switched on when the car isabout 
to stop, in order to maintain the connexions. An alternative is to 
place a small secondary battery on the car, which serves to operate 
the high resistance electro-magnet. (October 4, 1882). 


4722. Machinery for Treating Fibrous Plants and 
Textile Materials: E. G. Brewer, London, (La Cie. 
Générale des Fibres Cosmos, Brussels). (6d. 3 Figs.}—The ma- 
terials surrounding the fibre are rendered soluble by treating with 
alkalies, earthy alkalies, cyanures, and alkaline sulphurets, em- 
ployed in variable quantities, and either pure or mixed, and are 
subjected toa prolonged boiling in a lye. The cylinders in the 
machinery for separating the fibres are provided with an elastic 
material, and both a rotary and a to-and-fro mtion is given 
tothem. (October 4, 1882). 

4725," Biogele Seats or Saddles: W. R. Lake, Lon- 
don. (J. L. Wilson, Waltham, Mass., U.S.A.) [2d.)—A semi- 
elliptical spring is rigidly secured to backbone, and carries on 
each end two pendulous links jointed to it. A second spring, to 
which the saddle is secured, is arranged horizontally above the 
first spring,and has its ends curved downwardly and inwardly 
under the ends, and jointed to the links. (October 4, 1882). 


4735. Secondary Batteries: C. T. Kingzett, Lon- 
don. (4d.}—Salts of the alkaline earths or alkalies such as 
caustic potash, or soda or sulphate of soda, are used as the 
electrolite ; metallic iron may thus be used partially or entirely 
in the construction of the terminal plates or supports, upon, 
against, or in which the active material is deposited or fixed. 
The iron is coated with magnetic oxide of iron or ordinary cast 
or wrought iron, or galvanised iron or tin plate may be used, or 
lead or carbon. The electrodes or terminal plates may be con- 
structed of various shapes, but preferably as described in Specifi- 
cation 3802 of 1882. Red lead or peroxide of lead is preferably 
employed at the pole where oxygen is set free and litharge or 
other proto-compound of lead at the other pole. (October 5, 1882). 


4746. 4gpeenes for Starting, Stopping, and Re- 
versing tary Motion: C. D. Abel, London. (/. 
Reuleauz, Berlin). (6d. 6 Figs.]—Consists mainly in combining, 
with the shaft to be driven, a continuously revolving driving 
wheel loose thereon, a clutch sliding upon, but carried round by, 
the shaft, and screw gear carried by the shaft for putting the 
clutch in or out ofgear with the pulley, and the parts being so 
arranged, that according to the direction in which the screw is 
turned, the shaft can be revolved in eitherdirection. (October 5, 
1882). 

4749.* Zine Plates or Blocks for Printing, &c.: J. H. 
Johnson, London. (J. A. Silvestre, Paris). {2d.]—The 
surface of the plates is covered with a coating of nickel after the 
plates have been engraved. (October 5, 1882). 


4753. Air Compressing and Water Pumps for 
Diving Apparatus, &c.: J. H. Davis, London. [(d. 
3 Figs.}—The upper end of the piston rod is guided by means of 
anarm projecting from its upper end and sliding on a guide rod 
secured at its lower end in the baseplate, and at its upper end to 
a bar connecting the crankshaft frames, the connecting rod being 
pin-jointed to the upper end of the piston rod by a short fork. 
The valve boxes and valves are so constructed that access can be 
had to the valves by means of screw plugs. (October 6, 1882). 


4754," Centre Change Valves of Gas Purifiers: R. 
Blakeborough, Brighouse, Yorks. (2d.)—An additional 
taper conical valve is employed concentric with and within the 
ordinary valve, or a disc valve or slide valve having the necessary 
portways may be employed. (October 6, 1882). 

55." Gas Engines: E. G. Wastfield, Liverpool. 
[4d.]—Consists (1) in the order of admission of the gas and air; 
(2) in the arrangement of combustion chamber and duplex piston ; 
(3) in the method employed for expelling the products of combus- 
tion ; (4) inthe arrangement of the inlet and exhaust ports ; (5) 
in the arrangement of slide valve and admission and ignition 
port, and in the manner of sustaining the flame and firing the 
charge ; (6) in the arrangement of gas supply valve ; and (7) in 
the arrangement of the compression pump. (October 6, 1882). 


4761.* Machinery and Apparatusto Prevent Waste 
and Double Yarn in Spinning Frames: F. and A. 
Craven and W. Allan, Bradford. (2d.]—An apparatus, 
for stopping the progress of the roving towards the delivery 
rollers on the slackening or breakage of the spun thread, is fitted 
to spinning frames. (October 6, 1882) 


4762, Revolving Lamps for Lighthouses, &c.: J. 
Trotter, London, (8d. 9 Figs.]—The current of air heated 
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by the flame rises between stationary inclined directing vanes, 
and then strikes and sets in motion a set of propellers movable 
upon a pivot, to which is attached a frame so arranged as to pro- 
duce the desired flashes. (October 6, 1882). 


4763." Burner for Gas Fires: F. R. Mosley, Lon- 
don. [2d.]—Consists of a flat cast-iron case of trilateral section 
formed in two parts secured together one above the other. The 
inner sides have channels through which the gas and air pass. 
(October 6, 1882). 


4764. Electrical Apparatus for the Propulsion of 
Boats: A. Reckenzaun, Leytonstone, Essex. (2d.|— 
Electric motors are employed, and are driven by batteries or 
accumulators, or by means of a cable from the shore and a 
dynamo. The motor is geared directly with a finely-pitched screw 
having sharp-edged blades. Two screws may be employed, the 
shaft of one passing through the shaft of the other and being driven 
independently, and one may be a right-handed and the other a 
left-handed screw. (Void, the patentee having neglected to file a 
specification. October 6, 1882). 

4765. Bushing Materials, &c.: W. R. Lake, Lon- 
don. (G. F. Senter, New York, U.S.A.) (6d. 6 Figs.|—The 
bearing is formed of a rough metallic shell having cavities for 
receiving the lining of plastic antifriction material, and the bush- 
ing is provided with longitudinal grooves to permit the passage 
of acurrent of air. The plastic bushing is formed of a mixture of 
powdered talc or mica and plumbago, a fibrous binding material, 
and astrong size. (October 6, 1882). 


4767." Apparatus for Facilitating the Tapping of 
Barrels, &c.: H. D. English, Birmingham. (2d.J—An 
india-rubber tube, provided with an external flange at both ends 
and an internal flange at the inner end, is forced into the barrel 
and a taper plug is inserted in the tube. (October 6, 1882). 


4768. Covering Wire for Electrical Purposes: J. 
J.C. Smith, College Point,N.Y., U.S.A. (6d. 7 Fiys.|— 
The rubber composition or other vulcanisable compound or suit- 
able waterproof insulating compound in its plastic state is laid in 
a thin film on a woven fabric, and the rubber and fabric are 
pressed together by calendering so as to incorporate them. The 
sheet is then cut in along strip of sufficient width to reach around 
the wire, leaving a surplus for forming a flange. The sheet is 
drawn tightly around the wire and the faces of the compound are 
brought together and pressed. The projecting flange is then cut 
off, after which the covering is vulcanised, preferably through 
the medium of a water bath and under heavy pressure or packing 
in powdered soapstone. The strips are cut by placing the sheet 
on adrum joining the edges and cutting a continuous spiral. 
The machine is constructed with a guide formed with a longi- 
tudinal groove for the strip, 2 guide for the wire which is intro- 
duced longitudinally above the strip, a grooved pressure wheel 
over the groove in the strip guide, deflecting studs serving to 
turn the edges of the covering strip, a pair of horizontal com- 
pression rolls formed with quarter circular grooves, which in 
conjunction with the longitudinal groove form a circular opening, 
and a pair of grooved traction rolls acting on the covered wire 
and drawing it through the machine. (October 7, 1882). 


4771. Production of Electric Light, &c.: O. G. 
Pritchard, Penge, Surrey. {td. 1 Fig.)—The carbons are 
brought into contact and separated at rapidly recurring periodi- 
cal intervals. Referring to the illustration, the lower carbon- 
holder A is attached to the armature of an electro-magnet C placed 
in a shunt circuit, the armature being arranged to make and 
break the shunt circuit. The magnet C is fixed by its cores to 
the upper plate of the lamp frame and insulated therefrom. The 
positive terminal P is insulated from the frame, and is connected 
to the lower end of the upper carbon-holder, and by a fine wire 
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to one coil of the magnet C, whose other coil is connected to the 
armature. The negative terminal N is connected to the frame, 
and by a wire to a spring provided with a platinum contact 
piece and placed under the armature. The suspension rods of 
the lower carbon-holder are insulated from the armature, and 
slide through guide tubes in electrical connexion with the 
terminal N. The upper carbon-holder is insulated from the lamp 
frame, and is a stationary tube containing a leather packing 
piston sliding therein under the weight of the upper carbon. The 
upper end of the tube is closed by a screw cap pierced with a pin 
hole. The mode of action will be readily understood. (October 
7, 1882). 

4772.* Compound for Dyeing: W. E. Aykroyd, 
Bradford. (2d.)—A chemical mixture of gelatine, albumen, 
and soap is added to the dye bath. (October 7, 1882). 


4773." Gas Engines: E. G, Wastfield, Liverpool. 
[2d.]—Relates to gas engines in which the combustible fluid is 
ignited without compression. (October 7, 1882). 

4776. Organs: T. Casson, Denbigh. [6d. 6 Figs.)— 
In organs having several sets of manuals, pedal organs, and 
couplers, each set is combined with a subsidiary coupling action, 
having a special slide stop, pedal or key, the movement of which 
bringsinto action the pedal organ, and also, if desirable, the 
coupler jin its own set, and throws out of action the pedal organs 
and couplers of other sets. (October 7, 1882). 

4777. Mechanism for Electrical Communication 
on Railways: R. Tatham, Rochdale. [éd. 16 Figs.|— 
The communication is obtained by means of a rail supported so 
as to be insulated, the connexion being maintained by means of 


a wheel whose periphery is grooved to correspond with the contour 
of the insulated rail or conductor. (October7, 1882). 


4778. Telephones: H. B. T. Strangways, London. 
(6d. 3 Figs.)—A small magnet attached to the diaphragm of the 
instrument issurrounded by a helix or solenoid. A current is 
sent in the same direction through both helices (the one above 
mentioned and the ordinary one) and thus acts simultaneously 





upon the principal magnet and on a small magnet, the sum of 
the two actions being thus obtained. The illustration shows the 
two helices or solenoids arranged as acontbimuous helix, which has 
ahole large and long enough to receive the small piece of metal 
d attached tothe diaphragm. The threaded steel wire B acts as 
the principal magnet. (October 7, 1882). 


4780. Electric Lamps: S. F. Walker and F. G. 
Olliver, Cardiff. [{6d. 3 Figs.|—The feed mechanism consists 
of a rotating disc provided with projections or depressions on its 
peripheral surface, and operated by a motor and a lever connected 
with a clutch. Fig. 1 represents a sectional side elevation, and 
Fig. 2 is a similar view with a motor c and worm gearing removed. 
The armature of the electro-magnet ¢ (arranged in the main 
circuit) is connected to one end of a lever, whose other end is 
supported by a spiral spring. This lever bears upon a disc g 
provided with a stud and operated, through the worm gearing as 
shown, by am electro-motor included in a shunt circuit. This 
lever acts upon a@ lever 1 forming part of a clutch, and the 
levers can be adjusted relatively to one another by means 
of a set screw. The clutch m is made tubular and of such 
diameter that the electrode can move freely therein. At 
its upper end half the tube is removed, and a flat plate J, 



































forming the clutch lever, is pivotted to the remaining half of 
the tube, an adjustable plate secured to the upper side of the 
plate, so that the electrode will always be held while the 
lever is not acted upon by the disc. The clutch m rests upon a 
support consisting of an eccentric p, which carries on its shaft 
an arm resting upon a bent arm fixed to the armature of magnet 
c. When the armature is raised, the eccentric raises the clutch 
and vice versd. 8 is an adjustable rest for the clutch. The lower 
electrode, the motor, the magnet, and the positive terminal are 
insulated from the lamp frame. The action is as follows : The disc 
g, by means of the stud, depresses the lever and the clutch lever 
1 descends and releases the upper electrode. A greater part of 
the current now passes through the magnet c which raises its 
armature and lifts the lever and raises the clutch. The eccentric 
p supports the clutch m when the lever is depressed toa slight 
extent by the rotating disc and permits the electrode to slip a 
very short distance, The rest also prevents the displacement of 
the clutch, ind the space between the rest and the clutch limits 
the tilling movement of the lever. The arrangement may be 
applied to both electrodes. (October 7, 1882). 


4782. Elevators for Transhipping or Elevating 
Grain, &c.: W. S. Brice, Liverpool. (8d. 8 Figs.)—The 
elevatorispermanently fixed to the barge,and consists principally of 
a column to which is pivotted a horizontal framework. This frame- 
work can, if desired, be placed obliquely or be swung round on 
the column head. The elevator proper travels freely on this 





























framework when not in use, but is linked to it when working by 
the driving shaft which passes through a slot in it. It can either 
lie flat or be placed at auy angle. The illustration represents a 
section of the elevator. The action is as follows: The elevator 
proper, G, is projected along the framework cradle K until it is 
drawn by the rope Linto the position shown. The elevator is 
pivotted on the driving shaft, and is held in position by ropes 
Mand N. Iisa hopper, and J a travelling band. (October 7, 
1882). 

4783. Window Sashes, &c.: G. Hurdle, South- 

ampton. [6d. 5 Figs.)—A toothed wheel containing an ordi- 
nary clock spring in its interior is mounted on a frame let into 
the sash, and gears with a rack upon the side of the sash panel. 
(October 7, 1882). 
4784. Carding Engines: E. Edwards, London. 
(P. Ponein, Paris). (2d.])—Two doffing cylinders are arranged 
to revolve one above the other in contact with the main carding 
cylinder, and the surface of the lower cylinder is divided 
by grooves. (October 7, 1882). 








4786.* Apparatus for Producing Limelight: E. G. 


Wood, London. [(2d.)—The lime cylinder is surrounded and 
protected by ashield of metal provided with an elliptical aper- 
ture. (October 7, 1882). 


4787, Machines for Moulding Pipes or Tubes 
from Plastic Material, &c.: J. Johnson, London. 
(G. F. Lufbery, Paris). (6d. 4 Figs.|—Two or more pairs of 
screws, engaging together and turning in cavities into which the 
plastic material is introduced, are employed for feeding the plastic 
material and forcing it through the moulding orifice in machines 
for moulding pipes or for covering telegraphic cables or other 
purpose. (October 7, 1882). 

4789. Type Founding, &c.: A, J. Boult, London, 
(H. J. Kolk, C. A. J. Gursach, and C. H. J. Klemm, Berlin). 
[4d.]—The impurities contained in the type metal are abstracted 
whilst it is in the melting pot and before it enters the pump, and 
at the same time a metal is used for the mould which will bear 
without injury a higher temperature than the type metal. Pyro- 
genic matters and arsenic are removed by finely-divided iron with 
or without carbon. (October 7, 1882). 


4790. Velocipedes : G. W. Quatremaine, Stratford- 
on-Avon. (8d. 9 Figs,|—The treadles, of the ‘‘ balance gear, 
are disconnecting the one from the other, and the mechanism 
is operated through similar disconnected clutches. The connect- 
ing clutch mechanism is fitted with wedges (or their equivalent), 
which, when the wheels are revolved to their extreme limit in a 
backward direction, shall cause the clutches to automatically 
slide away and become disconnected from the driving mechanism. 
(October 7, 1882). 


4791.* Apparatus for Playing 2 New Game of 
Skill: E. Boizet, Paris. [6d. 7 Figs.|—Consists in an 
arrangement of bent or straight rods suspended from and pivotted 
on a frame which can be placed either upon a billiard table or 
other surface. (October 7, 1882). 


4792. Treatment of Hidesand Skins: W. Maynard, 
New York. [4d.)—Consists essentially in the emplcyment of 
sulphurous acid. (October 7, 1882), 


4793. Manufacture of Envelopes, &c.: E. Sturge, 
London. (6d. 10 Figs.j—Relates to the general arrangement 
of the machinery in which rotary or other suitable motion is 
employed as the actuating medium. (October 9, 1882). 


4794. Filtering Apparatus: E. Edwards, London. 
(N. A. B. Chevallot, Paris). (6d. 7 Figs.)—The liquid is admitted 
from an upper reservoir, contaiming a straining device formed of 
two curved gratings, between which cotton wool is placed, to a 
filtering vessel consisting of a circular frame, on the two opposite 
faces of which are fixed two gratings of different diameters, 
between both pairs of which cotton wool is placed. The liquid 
then passes toa receiver. (October 9, 1882). 

4796.* Burners: Sir J. N. Douglass, London. (2d. 
—An Argand ring or circular flame burner (such as described in 
Specification 84 of 1881) is provided at the centre with a platinum 
deflector, so as to cause gas and air to pass through it and be 
deflected laterally. (October 9, 1882). 


4797. Steam and other Fluid Pressure Engines: 
C.A.and R. C, Parsons and J. H. Kitson, Leeds. [(d. 
11 Figs.]—Relates to four cylinder engines, as described in 
Specifications 2344 of 1877 and 4266 of 1878, and relates chiefly to 
the application of an eccentrically rotating slide valve, to the 
construction and arrangements of the pistons, cylinders, and 
framing of the engine, to means of packing and lubricating the 
joints and working parts, and to arrangements for varying the cut- 
off and for working them as compound engines. (October 9, 
1882). 

4793. Machine for Tousing or Opening Horse- 
hair, &c.: M. G. Daughters, London. [id. 3 Figs.)— 
The hair passes through two fluted rollers to two revolving 
cylinders provided with projecting teeth arranged in circular 
rows, so that the teeth of one pass between the teeth of the 
other. The hair then passes through fixed combs and rapidly 
revolving combs secured on radial arms sweep the hair off the 
teeth of the cylinder. (October 9, 1882). 


4799.* Machines for Cutting out Cloth, &c.: J. M. 
Sellers, Keighley, Yorks. (2d.)—The cloth is cut out by 
the aid of a knife, to which an up and down and back and forward 
motion is given by one cam. (October 9, 1882). 


4800.* Apparatus for Governing the Flow of Water 
under Pressure: G. Wightman, Retford. Notts. 
(2d.}—When water is drawn a float descends, striking an arm, 
drawing forward a piston and weighted lever, and releasing the 
inlet valve. When the outlet is closed the float rises and the 
lever falls back and closes the inlet. (October 9, 1882). 


4801.* Spinning ttn: Cc. G. Bracewell and 
A. Pilkington, Barnoldswick, Yorks, [2d.)|—An adjust- 
able projection is outwardly applied so as to be readily turned on 
or off a flange formed on the loose tube placed on the bobbin, and 
its upper end bears against a spindle or against a collar freely 
mounted on the top of the fixed tube which serves as a bearing for 
the spindle. (October 9, 1882). 


4803. Gearing for Bicycles, Tricycles, &c.: W. 
Britain, London, [6d. 8 F'igs.)—A differential speed gear- 
ing is used by which the relative velocity of the driving and 
driven parts can be altered at will. (October 9, 1882). 


4805. Manufacture of Elastic Terry Web: J. 
Swann, Nottingham. [6d. 9 Figs.)|—The elastic fabrics are 
manufactured with the face warps or back warps made to lap 
around the rubber threads. The face warps are tied or linked 
with back warps situated below the opposite side of the elastic 
threads. (October 9, 1882). 


4806. Harvesting Machines: J. Hornsby, J. Inno- 
cent, and G. T. Rutter, Grantham. [6d. 8 Figs.|—The 
machine is fitted with an apparatus for arresting for a time the 
delivery of sheaves from the machine and with an apparatus for 
turning the stubble end of the sheaf towardsthe sun. (October 9 
1882). 

4807. Self-Levelling Sleeping Berths for Ships, 
&c.: W. R. Lake, London. (J. H. Milligan, Boston, Mass., 
U.S.A.) [6d. 5 Figs.]—A berth is pivotted or hung upon bear- 
ings at its sides in a frame which is also pivotted at its ends upon 
the framework of the vessel ; the working parts of the bearings 
being wholly enclosed and protected in the woodwork of the berth 
(October 9, 1882). 


4808. Solutions for Treatment and Utilisation of 
Isinglass for Clarifying Beer, &c.: C. Vaux, Don- 
caster, (2d.]—The isinglass is dissolved ina mixture of quick- 
lime, soda-ash, and water. (October 9, 1832). 


4809. Second: Batteries : R. Tatham, Rochdale, 
and A. Hollings, ‘ord. [4d.]—The plates are constructed 
of a mixture of vegetable fibre in the form of pulp, and a metal 
such as lead in a finely divided condition, or in the form of an 
oxide orsalt. The pulp may form from 5 to 20 per cent. of the 
mixture. This paper pulp is mixed with peroxide of lead for the 
anode, and with sub-oxide of lead for the cathode. The compound 








is spread on one or both sides of thin plate of lead, platinum, or 
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suitable material to form a coating, about one-eighth inch thick. 
Pressure may be applied to the coated plates, and the edges may 
be varnished. The lead in a fine state of division may be obtained 
as follows : Red lead is mixed with boiled linseed oil, and sub- 
mitted to the action of dilute sulphuric acid. The oxide of lead 
is partly reduced by heating it in contact with carbon and out of 
contact with the air. (October 10, 1882). 


4810. D o-Electric Machines: R. E. B. Gromp- 
ton, London, and G. Kapp, Chelmsford. [4d.]—The field 
magnets are wound next to the core with No. 5 B.W.G. wire to give 
a resistance equal to that of the armature (0.1 ohm), and these 
coils are coupled in series circuit with the armature in the 
ordinary manner, Outside these coils is wound sufficient .057 
inch wire to give a resistance of 20 to 30 ohms, which is coupled up 
from brush to brush. The armature is driven at such a speed 
that the E.M.F., when the resistance in the external circuit is 
infinite, will be about 65 volts. According toanother method, the 
thick and fine wire coils are wound on short tubes of vulcanised 
fibre, paper, or asbestos sheet, which are slipped on to the magnet 
cores in alternate order and coupled up as before, or in large 
machines the thick and thin wire coils may be wound upon the 
bargin alternate order. (October 10, 1882), 


4811. Door Stops or Checks: A. J. Boult, London. 
(G, R. Elliott, Boston, and J. M. Winslow and T, E. Clary, 
Nerwood, Mass., U.S.A.) (6d. 11 Figs.)—Consists of a combina- 
tion of a spring and piston, with an outerspring, by which when the 
door is opened ét automatically closes itself without slamming. 
The door can be held partially open by means of a rack and lock- 
ing device. (October 10, 1882). 

4812. Incubator: T. Christy,London. [éd. 2 Figs.|— 
An iron water tank is enclosed in non-conducting materials, and 
is kept hot by a small boiler connected with it, and heated by a 
lamp. (October 10, 1882), 


4813. Apparatus for Lighting by Gas: W. T. 
Sugg,London. [10d. 6 Figs.|—The burner is formed of two, 
three, or more of the argand burners known as Sugg’s London 
Argand burner placed concentrically one within the other. Each 
burner is connected by tubes to a gas chamber provided with 
regulators to regulate the flow into the upper part of the chamber, 
and below these regulators and above the inlet pipe is placed a 
piece of flannel to serve asa filter. The dome which directs the 
air for the combustion is arranged externally of the outer burner. 
The glass chimney isabout the height of-the flame, and above 
this is suspended a porcelain chimney of somewhat smaller dia- 
meter. (October 10, 1882), 


4814. Moulders’ Nails and Chaplets: W. Mother- 
well, Glasgow. (6d. 7 Figs.|—The nail or stud is struck ina 
cress or die to form a bearing shoulder and a rivet part, by which 
the plate of the chaplet is rivetted to the nail or stud. (Oc- 
tober 10, 1882). 


4815. Tools and Cutters for Boring Taper Holes: 
J. G. Perkin and J, Scott, Sundal, Yorks. (8d. 5 Fiys.) 
—The cutters are held by circular springs in a circular tool-box 
mounted and keyed on a vertical spindle and retained in position 
by end plates. The cutters are expanded by a vertical screw pro- 
vided with a taper piece atitsupperend. (October 10, 1882). 


4816. Voltaic Batteries: E. J. Wimshurst, Lon- 
don. (2d.}—Two carbon plates are connected together by a 
strap carrying a screw which projects through the cover of a por- 
table box, and passes through a copper conducting strip constitu- 
ting the coupling strip for two elements. A zinc plate is placed 
between the carbon plates aud insulated from them by varnished 
wood, and connected as above by a screw with the copper strips. 
Each pair of elements is similarly arranged and the pairs are 
connected together. The plates are adjusted by means of a vertical 
screw projecting from the cover, and holding the elements and 
conducting strips. (October 10, 1882). 

4818.* Refrigerating Rooms or Chambers for Cur- 
ing and Preserving Provisions: M. J. Power, 
Waterford. (2d.)—An openwork roof or covering made up of 
grooved zine or corrugated iron is interposed between the roof 
and the provisions, and its parts are made to overlap one another, 
leaving air passages between the several parts. (October 10, 
1882). 

4819. Electric Machines: W. R. Lake, London. 
(J. Wenstroéi, Orebro, Sweden). [6d. 14 Figs.]—The object of 
this invention isto utilise more completely the exciting current, 
and relates both to the field magnets and to the armatures. 
Figs. 1 and 2 are respectively vertical transverse, and longitudinal 
sections, The magnet coils are enclosed between twoiron cylinders 
ec and m, which, with their extensions, form the frame as well as 
the poles. In modifications disc-shaped copper ceils are placed on 
ar iron plate and are surrounded by a frame cylinder, or several 
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disc-shaped coils are enclosed in iron and placed side by side, space 
for the circulation of air being left between each pair of discs. The 
cone of the armature coils presents nearly the whole of its surface to 
the influence of the poles, the conductors being sunk in channels 
of suitable shape. The openings to the channels are narrow 
tapering slots which are filled with diamagnetic material. Inthe 
illustrations the iron core is fixed on the axle, and each coil 
occupies the half of two channels on opposite sides of the arma- 
ture, or the iron core in the form of a ring is fixed on the axle by 
diamagnetic metal, and the channels are cut on the outside of 
the core only. When several annular discs are placed on the 
same axle their coils are conseeutively connected with the bars 
of the commutator. If the cores are made of sheet iron they are 
coiled on coneentrically from strips, and the inductior coils are 
inserted in radial grooves opposite each other, on the flat sides of 
the dise-shaped core. (October 10, 1882). 


4820.* Sogoresne for Stopping Leaks in Tubes or 
Pipes: A. M. Clark, London. (W. F. Thompson, San 
Franeiseo). [(2d.J—A short split tube or ferrule is provided with 
a wedge for its expansion diametricaléy, which is operated by a 
lever connected to ascrewed rod. (October 10, 1882). 


4822. Printing Machines or Presses: J. E. Dawson, 
London. (W. P. Kidder, Boston, Mass., U.S.A.) (8d. 10 Figs.) 
—Two impression cylinders are arranged to roll across two forms 
of type for giving the impression, and are moved up and down by 
a crank wheel and connecting rod. (October 10, 1882). 

4823. Apparatus for Drying Wool, &c.: D. P, 
Smith, Glasgow. (./. Scott, Port Elizabeth, The Cape). (6d, 
3 Figs.]—An approximately cylindrical chamber has in its axis q 





horizontal shaft carrying a continuous screw blade fixed to the 
outer ends of radialarms. The drying is effected by heated air 
drawn in through a fan, the air being heated in a chamber fitted 
with a number of tubes, through which steam is passed, 
(October 11, 1882). 


4825. Extracting Metals from Silicious, Alu- 
minous, and other Substances, &c.: J. P. Kagen- 
busch, London, ([2d.)—The substances are roasted with 
charcoal and thrown, whilst red-hot, into water, They are then 
dried, mixed with soda-ash, carbonate of soda or potash, or borax 
or other similar substance, and raised to a white heat in orucibles, 
aad zinc or copper is added to the melted mass. (October 11, 1882). 


4826. Vaporisers: P. Chapelain, Paris. [4/. 2 Figs.] 
—The apparatus is constructed in the form of a revolver, and 
comprises a barrel chamber and air ball acted on by a shaft 
actuated by the trigger, aconducting tube in communication with 
the air-ball, a liquid conducting tube, a reservoir and ramrod 
stopper. (October 11, 1882). 

4828.* Propelling Tricycles,&c. J.T. B. Bennett, 
Birmingham. (2d.|—The seat is constructed to oscillate 
upon an hinge, and is connected tocranks by rods. (October 11, 
1882). 

4829," Electrical Switch for Electrical Lamps, &c. : 
G. W. Bayley, Walsall. (2d.)—Two metallic uprights, fixed 
upon a base of insubite, and connected to one lead, support a 
metallie spéndle, which passes through elliptical bearing holes in 
the uprights, is pressed upwards from the base by springs fixed 
under the spindle, and carries at its middle a leaf or projection. 
Over the leaf is placed a metallic bridge fixed to the base and con- 
nected to the other lead. One end of the spindle is provided with 
a handle for turning the current on and off. (October 11, 1882). 


4830. Fuses for Projectiles: A. Noble, Newcastle- 
on-Tyne. (6d. 1 Fig.|}—Thetuse has a hammer liberated by the 
firing of a gunand thrown forward by a spring, when the shell 
leaving the muzzle ceases to be accelerated, so causing the charge 
to be fired. (October 11, 1882). 


4831: Machine Gunsand Gun Carriages: A. Noble. 
Newcastle-on-Tyne, (8d.)—The breech-closing mechanism 
consists of a breech-block moved by eccentrics to and fro, and 
also moving with the eccentrics around their centres. A crutch 
is pivotted upon the carriage and engages with the gun so as to 
control its direction but without partaking of the recoil. The 
illustration is a plan of the gun and carriage, The eccentrics 
are mounted upon trunnions 6} nearer to the breech than the 





ordinary trunnionsa, The eccentrics on the two sides are con- 
nected by a lever frame which serves as the handle by which the 
gun is worked, The breech-block d iscarried by eccentric straps. 
A metallic capsule cartridge e is shown in its place and its base 
flange is overlapped by the lipon the breech-block. The directing 
crutch is mounted ona pivot concentric with the trunnions a, 
and the stud n on the side of the gun is received in a cavity in 
the crutch, so that when the crutch is elevated or depressed it 
carries the gun with it, but the form of the cavity is such that 
the gun can recoil without affecting the crutch. The crutch can 
be set fast by the clamp lever 0, (October 11, 1882). 


4833. Coating Tin and Terne Plates, &c.: T. H. 
Johns, London. [éd. 5 Figs.|—Thetin or!terne is deposited 
by electro decomposition on the metal plates, which are then 
placed in a bath of hot grease and finally drawn through abath of 
molten tin or terne. The apparatus for effecting the above is also 
described, (October 11, 1882). 


4834. Wemteing) Reeeee or Burned Shale or 
“Blaes,” &c.: T. L. Paterson and T. I. Scott, Glasgow. 
[4d.]—The ‘‘ blaes” is ground and mixed with one-fifth part of 
Portland or other cement, and is formed into bricks, &c. 
(October 11, 1882). 


4836. Construction of Stacks or Walls of Cupola, 
Blast, Casting Pot, and other like Furnaces: J. 
Toussaint, Birmingham. (2d.)—A chamber is formed 
between the inner and outer walls, and openings are provided in 
the lining wall at distances apart for the distribution of air into 
and amongst the material under treatment. (October 11, 1882). 


4837. Vehieles Propelled by Human Force: C. 
Truman, Birmingham. [6d. 7 Figs.|—The vehicles are 
driven by clutch motions instead of by revolving cranks, the 
principal feature in the clutch consisting in having a series of 
rollers in a line parallel to the shaft on inclines. The steering is 
effected by a steel band secured to two small drums fixed re- 
spectively on the head of the steering wheel and to the steering 
handle shaft. The break is put on by the handle which supports 
the rider. The power or speed can be varied as required and a 
double driver is provided. (October 11, 1882). 


4838. Employing the Muscular Force of Man: B. 
J. B. Mills, London, (L. Bellefonds, Lyons, France). [6d. 
2 Figs.|—The hands and feet are applied to fixed points and the 
operator transmits an oscillating motion to the seat. The power 
can be rendered continuous by the displacement of the point of 
suspension of the seat or by coupling together several seats. 
(October 11, 1882), 


4839.° Sash Balances: A. J. Boult, London. (C. E. 
Bogle, Miiton, Penn., U.S A.) (2d.]—The sash cord is connected 
to the window sash by means of a pulley and passes down and 
around alower pulley and up again over a stationary pulley, only 
half the ordinary weight being required. (October 11, 1882). 


4840.* Supplying Feed Water to Boilers, &c.: W. 
Teague, Pool, Cornwall. (2d.)—A small reservoir com- 
municates with a boiler by two pipes, each controlled by a stop- 
cock or valve and with a supply reservoir by a third pipe, also 
supplied witha cock. (October 11, 1882). 


4842.* Locks or Door Fastenings: F. Garon, 
Southend, Essex. (2d.)—The object is to securely fix a door 
knob without the’use of a screwed spindle, a screw collar, ascrewed 
rose tap screws or other parts liable to get out of onder. (Oc- 
tober 11, 1882). 


4843. Looms: J. W. Holmes, Preston. [6d. 11 Figs.)— 
Each of the inner edges of thecloth is provided with a temple 
operating in the usual manner, and immediately above the 
temple is fixed a platform, below which is arranged a cutting 
arrangement for cutting the weft thread at each pick of the loom. 
Upon the upper side of the platform are mounted a pair of curved 
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hooks projecting from the inner ends of shafts (arranged at right 
angles to the sleigh) whose outer ends are fitted with a pulley and 
cam arrangement whereby the pulleys and fingers are partially 
rotated, and a backward and forward movement imparted to 
them. A spring is employed for pressing or drawing down the 
cotters of the crank arms, The ends of the picker rods are 
received in cavities within which are inserted hard-dried buffalo 
hide. (October 11, 1882). 


4844. Ro Printing Machinery: J. Dobson, 
London. [6d. 4 Vigs.)—A “feeding in” arrangement, com. 
posed of adjustable reciprocating markers, or equivalent pro- 
ellers in combination with a feed board, and with specially 
ormed and adjustable guide bars or pieces, is applied to rotary 
printing machines, (October 11,1882). 


4846, losives for Firearms, Blasting, &c.: R. 
Hannan, Glasgow. ([4d.)—The compound consists of a 
mixture of prussiate of potash, nitrate of potash, chlorate of 
potash, and vegetable or animal charcoal bound together by para- 
tline or other oleaginous or fatty substance or gum. (October 12, 
1882). 


4847. Velocipedes: J. Rettie, London. [6.5 Fiys.) 
The crankshaft passes and fworks through the centre of a bevel 
wheel attached to the framework of the machine (face inwards), 
The crankshaft carries also a cross axle at right angles to it, which 
carries at each end a loose bevel wheel gearing with the stationary 
wheel and with a fourth bevel wheel. A chain wheel is placed 
on the crankshaft and can be made, by clutches, either to engage 
with the fourth bevel wheel (when its speed will be double that of 
the crankshaft) or with the shaft itself. The main axle of the 
machine carries a similar gearing, the two chain wheels being con- 
nected together. (October 12, 1882). 

4848. Bottles or Receptacles for Mucilage, Liquid 
Blacking, &c.: E. P. Hawkins, London. (td. 5 Fiys.) 
The brush for applying the semi-liquid forms an integral part, and 
fills the mouth, of the bottle, 6o that by inverting the bottle it 
will become charged. (October 12, 1882), 

4849." Looms: J.Almond, Blackburn. § [2d.}—Ielates 
to the construction of ,the taking-up lever in three parts, to a 
shuttle guide and spring arranged to act as shuttle guide and 
swell, to atemple roller adjustable to varying widths of cloth, 
and to apparatus for taking up the cloth without the use of the 
cloth beam. (October 12, 1882). 


4851. Manufacture of Figured or Patterned Hearth 
and Foot Rugs: W. W. Smith, Kingsland. [4/.) 
The rugs are manufactured with a plain backing and a figured or 
patterned face of any desired design woven in a loom by the aid 
of a Jacquard machine, (October 12, 1582). 


4852." Raising and Lowering Cagesin Mines, &c. : 
T. Jones and J. Griffiths, Aberavon. § (2d. |—Pinion 
wheels are carried at intervals in a vertical framing and gear with 
racks secured tothe side of the cage. (October 12, 1882) 


4853. Compound for Making Tight Joints in Ma- 
chinery, &c.: A. J. Scollick, London. (//. Simons, 
Cologne). (2d.]-—Sulphate of baryta, peroxide of manganese, and 
a suitable oil are mixed, passed through rollers, and beaten with 
hammers. (October 12, 1582). 


4854. Apparatus for Transmitting Heat to Fluids 
Ww. Lioyad Wise, London. (/. Rober, Dresden). (sd. 
24 Figs.}—Relates to improvements on Specification 4516 of Isso. 
A central pipe is inserted concentrically into the heat transmit- 
ting pipe, the armular space between them being provided with 
the necessary divisions to promote the circulation of the fluids, 
and the inner tube forming the passage for the escape of the pro- 
ducts of combustion. The heat transmitting pipes are shown of 
an enlarged diameter in that portion exposed to the fire. The 
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central openings instead of being used for the exit of the products 
of combustion may be used for the introduction of air or fuel, in 
which case the heat circulating around the pipes is transmitted 
by the annular pipes to the fluid to be heated and as nearly as 
possible to the level of such fluid. Fig. 1 shows the heat trans- 
mitting pipe having a central opening through which the air or 
gases or solid fuel may be introduced in the direction of the 
arrow 1, and Figs. 2 and 3 show two different manners of termi- 
nating the central pipe. In Fig. 2 the pipe a terminates above 
the grate, and thesolid fuel is introduced through it. In Fig. 3 
the pipe @ terminates much nearer to the grate b. The pipe a 
may descend below the grate and the gases or air ascend through 
the fuel, (October 12, 1882). 


4855. Manufacture of Hydrogen Gas: S. Pitt, 
Sutton. (W. H. Bradley, New York, U.S.A.) [6d. 2 Figs.J— 
Hydrogen gas is manufactured by the decomposition of steam 
and hydro-carbon in contact with a body of heated lime, which is 
revivified by subjecting it while in a heated condition to the 
action of superheated steam. The apparatus consists ‘of two 
vertical chambers provided with gas and air supply pipes, steam 
and oil supply pipes, and a gas eduction pipe. (October 12, 1882). 

4856. Producing Lint from New Flax Fibres: G. 
W. von Nawrocki, Berlin. (M. Salomonson, Bielefeld). 
[2d.|—The flax is dried, broken, winnowed, carded, treated in a 
closed boiler with a lye (containing calcined soda, potash, pure 
oleine, tallow, and olive oil) rinsed, bleached in a ‘chlor bath,” 
put in a muriatic acid solution, and finally boiled in the saponified 
fatty composition and carbolised. (October 12, 1882). 

4858." Making and Fixing Round and Movable 
Heels to Boots and Shoes: C. Mole, London. [2d.)— 
The heel is made in two parts, the one of leather, around which the 
other, of metal, can rotate. (October 12, 1882), 

4859. Bicycles, &c.: G. W. Von Nawrocki, Berlin. 
(L. Schmetzer, Rothenburg-on-Sauber). |6d. 4 Figs.|—Consists 
in an arrangement for the vertical adjustment of the spring which 
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- orte the seat, and in covering the seat with an india-rubber 
plate provided with a series of perforations. (October 12, 1882). 

4860." Carriages : W. P. Thompson. London. ((. L. 
Bartholomew and EB. Armant, Montreal). (2d.)—One or more 
coupling rods are connected at their front ends to the carriage 
spring and extend backwards towards the centre, and drawbars 
pa rigidly fixed to the underside of the body and have parts pro- 
jecting downwards and hinged to the inner ende of the coupling 
rods A fitth wheel is applied to the carriage. The rear seat 
board is pivotted near its front corner at one end to the carriage 
body. (October 12, 1882). 

4961.° Omnibuses and other Carriages: 8. Andrews, 
Cardiff. [2d.}—The carriage is constructed of six wheels of two or 
more different gauges. (October 12, 1882). 

4862.° Under Carriages for Omnibuses, &c.: S. 
Andrews, Cardiff. (2d.}—The frame is formed with the wheel 
plate inside the wheels, and both under-carriage and frame are 
cut away so that the wheels can project up through them, 
(October 12, 1882). 

4863. Reflectors for Gas Globes, &c.: A.M. Clark, 
London. (P. Costes, Bourges, France). (8d. 8 Figs.}—The re- 
flector is constructed of a loose expanding ring or crown fitting on 
the top of the globe, and of a reflector connected to the ring by 
pins or hinged thereto, and resting either close down upon or at a 
short distance above the ring. (October 12, 1882). 


4364. Clips or Holders for Machines for Stretching 
or Finishing Woven Fabrics: D.P. Smith, Glasgow. 
(6d. 4 Figs.|—Consists in the mode of constructing the springs 
used for closing the upper jaw of the clip. (October 13, 1832). 


4363." Spring Mattresses: D. R. Gardner, Glasgow. 
{2d.}—Ordinary spiral springs are attached to two strong wooden 
ends, and a surface of parallel spring wooden laths are fixed on the 
spiral springs. (October 13, 1882). 

4366.* Brake for Tricycles, &c.: J. D. Hankey, 
London. (2d.)—A lever transmits motion to pins working in 
slots in the arm of the brake, which is moved over and grasps the 
hub of the wheel. (October 13, 1882). 


4867. Machinery for Washing Wool, &c.: W. H. 
Greenwood, Bradford, and C. Hoyle, Keighley. 
(6d. 2 Figs.)—The washing liquids contained in an ordinary wool 
washing trough are employed for giving an additional cleansing or 
scouring to the wool, and which liquids penetrate the wool before 
it has passed through the squeezing rollers. (October 13, 1832). 


4868. Lounge: A. J. Wilkinson, Sydney, N.S.W. 
(6d. 2 Figs.|—The frame eonsists of three side bars on each side 
jointed together and four cross-bars, the two end sections turning 
on the middle bars. The head and foot are supported by struts. 
(October 13, 1882). 

4869. Electric Lighting: W. Strickland, Wood- 
ford, Essex. (6d. 9 Figs.)—Four carbon and conduct- 
ing pencils are placed in suitable holders and pass between 
suitable guides to form two parallel lines, the points of each pair 
being maintained in contact by gravity or other suitable means. 
The distance apart of the two lines of pencils is regulated accord- 
ing to the length of arc required ; the four points forming the two 
polesof the arc. The current enters at the outer ends of one 
pair and leaves by the outer ends of the other pair, and is prefer- 
ably alternating. In order to start the lamp the pencils are 
enlarged so as to bring the two poles into contact, the enlarge- 
ment being quickly consumed. The pencils may be electro- 
plated or coated with a refractory material, or may be enclosed 
in porcelain. Generally one coppered carbon and one refractory 
encased carbon are used in each line. In one arrangement illus- 
trated two carbons are arranged on each side or face of a slip of 
refractory material. The refractory material may consist of slaked 
lime mixed with a solution of gum, sugar, or other hydro-carbon. 
(October 13, 1882). 

4870. Facing Points for Tramways: H. Scott, 
Liverpool. (6d. 7 Figs.)—A trailing point, moved by the 
driver causing the horses to pull the car to one side, causes the 
facing point to be set as necessary. The points are made self- 
clearing by forming the baseplate ofja grid. (October 13, 1882). 

4871. Apparatus for Range Finding, &c. : C. McG. 
Bate, Woolwich. (6d. 4 Figs.}—The observer measures first 
the angle subtended between the object whose distance is re- 
quired and a second object’; he then walks towards the second 
object, a determined distance, and again measures the angle sub- 
tended by the two objects, and isable by means of a scale to read 
off the distance, (October 13, 1882). 


4872. Bridles for Horses, &c.: J. G. Heinisch, 
Belgard, Germany. [6d. 9 Figs.)—A port-mouthed bit is 
attached to the head stall by rings, in which are suspended the 
hooked and curved cheek bars, the unhooking of these being pre- 
vented by the length of the hook exceeding the width of the 
rings. The snaffle is attached to the headstall by hooks, movable 
rings keeping the mouth of the hook closed. (October 13, 1882). 


4873." Ventilated Waterproof Garments: J. Fran- 
kenburg, Salford. (2d.)—A number of short tubes allow the 
air to pass to the inside of the coat and prevent the admission of 
water. (October 13, 1882). 


4874. Production of Yeast from the Saccharine 
Juices of Grain, Molasses, &c.: A.M. Clark, London. 
(G. Claudon and C. Vigreuz, Paris). [(4d.]—Consists in a process 
of producing from mixed worts of grain and molasses, a fertile 
yeast which is capable of being collected during the fermentation. 
(October 13, 1882). 


4875. Device for Preventing the Surreptitious 
Opening of Doors and Windows: E. Guattari, Lon- 
don, (6d. 7 Figs.|—A stem or spike is furnished with two 
diametrically opposite rows of teeth and with a cross handle for 
rotating it. The fastener is inserted in the crevice of the door, and 
a quarter turn given to it. (October 13, 1882). 


4876. Gun Carriages: J. Vavasseur, London. (6d. 
4 Figs.|—A central pivot mounting is employed, the whole of 
which can be traversed, by means of gear carried on the mount- 
ing, in a straight or curved line along rack racers laid across the 
deck from port to starboard. (October 13, 1882). 


4877, Stall-Divisions and i for Stables, Cow 
Houses, &c.; J. A. Hanna and T. F. Shillington, 
Belfast. (6d. 21 Figs.|—The sill is constructed with air channels 
and openings for the escape of liquid, and is made higher than 
usual. The feeding trough is mounted on pivots and can be 
revolved by hand or gearing. Relates also to combined venti- 
lators and windows of the kind described in Specification 2698 of 
og the object being to balance the hinged sash. (October 

, 1882). 


4878. Galvanic Batteries: G. C. V. Holmes and 
S. H. Emmens, London. [2d.}—The electrodes (one or both) 
are constructed of rods or wires either fagotted together or held 
in place by a suitably perforated or cast head-piece. The dehydro- 
genising or depolarising fluid consists of a mixture of nitric and 
chromic acids partly combined with alkaline bases, and further 
acidified when desirable by sulphuric acid, Nitrous acid may 
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sometimes be used in lieu of nitricacid. Thenegative electrodes } material, and a copper blade which is broader at its outer end 


are coated with an oxide of chromium, iron, cobalt or‘nickel, or a 
mixture of them. (October 13, 1882). 


4879. Pigment: J.B. Freeman, London. [2d.}—Lead 
sulphate and zinc oxide (with or without carbonate of magnesia) 
are mixed together and submitted to great pressure and friction. 
(October 13, 1882). 


4881. Apparatus for Lubricating Steam Engin 
G. Varley and W. Grego ‘ 
3 Figs.|—A syphon pipe provided with a double-acting ball (or 
other) valve is applied to an ordinary oil cup, The illustration 





clearly indicates the construction. When the pressure is in the 
cylinder, the ball is forced against the lower seating, but when 
the vacuum occurs, the ball ¢ will be drawn close to the upper 
seating and a definite amount of oil will be sucked in while the 
ball is passing from one seating tothe other. (October 14, 1882). 


4882. Looms for Weaving Carpets, &c.: W. Young- 
ohns, Kidderminster. (6d. % Figs.|—A sliding block or 
hopper is employed for withdrawing and re-inserting the wire, 
the hopper slide having two grooves in which the wire head slides. 
The free ends of the wires are moved by means of a vertical arm 
having a fork at its lower end and reciprocated by suitable 
mechanism. (October 14, 1882). 


4883. Electric Lamps: P. R. de F. d’Humy, Lon- 
don. (6d. 6 Figs.}—This is an incandescent lamp which 
obviates the necessity of a vacuum by the continued production 
of a hydro-carbon or carbon atmosphere. Referring to the figure 
the glass globe a is formed with apertures at both the top and 
bottom, and the bottom is passed over a cylindrical insulator 
through which the wires connected with the filament are passed. 
The glass globe a is provided at its lower end witha metallic 
socket d for facilitating ite connexion with the support 5, the 
bottom of which is provided with a contact ring in connexion 
with one of the wires and by a spring contact with one lead, a 
second insulated ring being connected to the other lead and to 
the wire by aspring. The glass (or other) vessel g is capable of being 





raised and lowered and retained in any desired position by simple 
friction or by screwing in the insulator b. Thevessel g is supplied 


with any suitable hydro-carbon fluid, and a wire, stick, or tube | 
from the filament is passed down into the fluid and supported on | 


the bottom of the vessel, a wick dipping into the fluid being 
carried a short distance up the wire. The aperture at the upper 
part of the globe is provided with a valve 7 capable of being 
operated from the exterior. The filaments are connected at their 
upper ends by a crosspiece; a small globe of carbon is placed at 
the upper end of each vertical portion ard rests, as shown, on 
the vertical filaments, and other wires are connected, as shown, 
to the filament below the carbon globes. On removing the bulb 
a from its support the electrical connexion is broken. The 
filament may be further protected by a coating composed of lime, 
carbon, and plumbago, or graphite, in about equal proportions. 
(October 14, 1882). 


4884, Electrical Distribution, &c. : T. J. Handfora, 
London. (7. A. Edison, Menlo Park, N.J., U.S.A.) [6d. 
7 Figs.|—The distriet to be lighted is divided into irregularly 
shaped sub-districts each containing about the same number of 
lamps and consuming approximately the same amount of energy. 
A “feeding circuit” consisting of a positive and negative con- 
ductor is run from a central station to each of these centres of 
consumption and the conductors are connected to similar con- 
ductors of the main system. All the positive and all the negative 
conductors are connected together wherever they intersect, and 
they may be connected at other points by running cross con- 
nexions. Small additional wires form additional circuits, each of 
which is connected with the outer end of the feeders and runs from 
a centre of consumption back to the central station, where it 
passes through any suitable device for indicating electrical pres- 
sure and thence returns to the centre of consumption, and adjust 
able resistances are placed in each feeding circuit, so that accord- 
ing to these indications more or less current may be supplied to 
thecircuit. The resistance of the feeder may be varied by means 
of coils of wire immersed in water and provided with connexions 


running to contact points and an arm for throwing more or less | 


of the coils into circuit. Or each feeding circuit is broken at any con- 


venient point ; anumber of paths, each of considerable resistance, | 


being provided across such break, and more or less of which can 
be thrown into circuit. The apparatus for varying the resistance 
of a circuit may consist of a cable from one pole of the generator, 
which cable is connected to one of two metal pipes, and a conductor 
from the other pole connected directly to the feeding circuit, 
whose return conductor is connected with the second pipe. To 
the lower pipe are attached, at short distances apart, the 
ends of carbon rods, the other end of each of which is con- 
nected with the lower end of a spring whose upper end ap- 
proaches nearly to the upper pipe. Preferably a number of these 
rods are placed in series between the lower pipe and each spring. 
Pivo‘ted at one end to the frame which supports the pipes is a 
‘knife’ consisting of a suitable back and handle of insulating 





es: 
,Over Darwen, Lanc. [td. | 





{and narrow near the handle. The blade can be forced down 


between the upper pipe and the springs and make electrical 
| connexion between them ; more or less of the springs being in 
contact with the pipe as the blade is pressed down or drawn up. 
A circulation of water is kept up in the pipes. The knife is 
counterbalanced by a weight or spring. (October 14, 1882). 


4885. Extracting or Removing Sediments or 
| during and without Interrupting 
| the imen ecipitating or Clarifying Pro- 
, &e.: G. her, Kladno, Austria. (2d.)—A 
| movable and transportable bottom is slightly above the bottom 
of the vessel, and is conducted through the vessel, and after- 
wards led out of the vessel up its side in a slanting or inclined 
direction. (October 14, 1882). 


4886.* Gas Engines: T. Baldwin, Manchester. 
{2d.J—The cylinder is continued beyond the inner end of the 
stroke, and the size of the continuation is varied by means of a 
piston. A small ram compresses the gas in a suitable cylinder ; 
the gas escapes at the proper time, and explodes the mixture in 

| the main cylinder. (October 14, 1582). 


4887.* Dense Steel Castings, &c: C.M. Pielsticker, 
London. (2d.|—The molten steel is poured in a vessel main- 
| tained at a suitable temperature and provided with a number of 
| perforated bottoms, through which the molten metal passes to a 
reservoir, thus giving off occluded gases. (October 14, 1882). 


| 4888.* Compound to Preserve Rope, Yarns, &c., 
| from Decay, and Increase their Solidity and Flexi- 
| bility: J. H. Evens and H. Lowenfeld, London. [2d.) 
| —The hemp, &c., is steeped in a compound consisting of a mixture 
of odourless petroleum, olive oil, clear French colophony, solid 
parattine, and soft water. (October 14, 1882). 


4889. igo for the Development of Elec- 
tricity: J. Whitley, Leeds. (4d. |—The helices or coils are 
| cast or otherwise formed of copper or alloys of metals. The 
| helices are cast of the required form and then rolled, pressed, or 
hammered so as to give them a greater density. Or the helices 
may be cut out of sheet metal by dies or other suitable means. 
The matrix portion of the die should have a cutting edge tapered 
to the outer side. A second softer sheet of metal is placed on the 
sheet to be stamped cut. The helices may also be formed from a 
long bar or rod of metal, rolled or drawn in the ordinary way, and 
| the bar is caused to enter the helical matrix cast in the required 
| form, and the ends are fused together. A grooved base or a base 
| carrying lugs or clips for the purpose of securing the helix in 
position is attached internally to the helix. (October 14, 1882). 


| 4891, Gas Stoves: G. E. Webster, Nottingham. 
| (6d. 5 Figs.|—Strips of coloured glass are placed before the 
| stoves to give them a cheerful appearance, The gas regulator 
| consists of a float placed in the mercury trough T and connected 
| to the valve C and the rod E, on which the regulating weights 











|arehung. The shield L prevents the gas passing directly to the 
exit b. The stove consists of an inner and an outer casing, and 

| midway in the inner casing is placed a hot air or ventilating 

| tube, above the lower end of which isthe burner; the products 

| of combustion pass up the inner tube and then into the outer 
tube. (October 14, 1882). 


4892. Gauge for Measuring the Circumference of 
the Wrist or Arm, &c.: B. H. Joseph, Birmingham. 
{éd, 12 Figs.|—Athin flexible metal band is cut away for half its 

| width at each end, and on opposite sides, and each end is pro- 
vided with aclip, the free end of one tongue passing through the 

| clip of the other tongue. Each tongue carries a rack gearing 
with a pinion operating a pointer. (October 14, 1882). 


4893.* Obtaining and Applying Motive Power: W. 

| Wade, Crewe. (2d.)|—A reciprocating rotary motion is given 
toa right and left-handed screw provided with nuts fixed to the 
ends of levers working ona commonfulcrum. (October 14, 1882). 


|_4894.* Apparatus for Heating, Cooking, and 
| Ventilating, &c.: J. Wadsworth, Manchestest [2d.J— 
| The atmospheric gas burner or coke fire is enclosed at each side, 
| and on the bottom by a damper, and in front with a talc or trans- 
| parent medium. The dampers lead into a space between the oven 

and the outer casing of sheet metal, within which space are 
| arranged a number of tubes for the circulation of air. (October 
| 14, 1882). 


| 4895. Horseshoes, &c.: E. E. Hewett, Sheffield. 

| (A. Gauer, Hamburg). (6d. 8 Figs.|—The removable calk has 
| a tapered shank with one or more projections, the shank being 
| received ina hole in the shoe, which has two vertical and one 
horizontal key-ways for receiving the projeciions. (October 14, 
1882). 


4896. Ventilating Waterproof Garments: J. 
| Trapowski, Manchester. (2d.)—A double loose flap is 
| applied to the garment, and is provided with eyelet holes. 
(October 14, 1882). 


4898. Tricycles, &c.: J. P. Dalby, Leeds. [6d. 6 Figs.}— 
The motion is transmitted to the steering-wheel, and also to the 
brake through a pinion on a lever working in a rack, or the re- 
quired movements are transmitted to the steering and brake gear 
through the revolving handles. The framework is so hinged to- 
gether that the wheels can be moved round within it, and the 
length of the hand levers can be reduced or increased at will. 
(October 14, 1882). 


4889. Machine Guns: T. Nordenfelt, London. (éd. 
| 18 Figs.]}—The barrels are inserted from behind through the 
centre crosspiece of the frame, and ere kept in position by lugs 
on their breech ends, and the cover hinged to the top of the 
ceatre crosspiece, or the barrels can also be screwed into the 
centre crosspiece, the front crosspiece being then passed over 
their muzzles and secured to the side arms of the frame by keys 
| or bolts. The barrels have flats upon them and corresponding 
projections on the front crosspiece prevent them unscrewing. 
Claims, also, a method of actwating the trigger comb by means of 
an action block to insure that independently of its spring the 
trigger comb shall engage with and retain the strikers, and after 
firing shall be replaced, the method of loading the breech by pro- 
viding bearing surfaces upon the action block, action lever, and 
frame, a method of coupling the hand lever and action lever and 
a — of obtaining the spreading movement. (October 14, 
1882). 

4900. Firearms: T. Nordenfelt, London. (2d.)— 
One or more small holes are drilled in the barrel near to its 
muzzle, to prevent “‘ kicking.” (October 14, 1882). 


4901. High Speed Engines: P. W Willans and M. 


| 
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H. Robinson, London. [6d. 4 Fiygs.)—An independent 
cushion or buffer is used in checking the momentum of the 
piston and moving parts, Referring to Fig. 1, which is a vertical 
section, the second piston D works in the cylinder F, which not 
only serves as a guide but also as an air compressing cylinder, to 
serve as a buffer for checking the momentum of the piston. The 
lower end of the cylinder A opens into a chamber which com- 
municates with the exhaust passage. The piston rod passes 
through the chamber and through a stuffing-box, the hollow 
interior of which is open to the atmosphere. A small air passage 
is formed at any convenient portion of the cover J, and air can 
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enter the cylinder F when the piston is at the lower end of its 
stroke by the openings K. The upper end of the cylinder F is, 
by a passage, put into communication with a closed air vessel. 
The passage is provided with two valves, one admitting the air 
into the cylinder and the other preventing the return of the air 
from the air vessel to the cylinder. When the engine is started 
the cock on the air vessel is gradually closed and the air in the 
vessel increases in pressure until the air contained im it is 
equal to the pressure of air in the cylinder F at the end of 
the upstroke. In Fig. 2 the cylinder F is shown communi- 
cating with a small chamber B, the capacity of which can be 
varied. Fig. 3 shows an arrangement in which a ram works 
in a cylinder and an enlargement on the eam works in an enlarge- 
ment on the cylinder; either portion may be used for the buffer. 
Fig. 4 shows a view of a double-acting engine and a double-acting 
air buffer. (October 14, 1882). 


4903.* Galleries or Brackets for Holding Globes or 
Lamp Bowls: C. Ferranti, Liverpool. [(2d.]—One part 
only of the gallery is rigidly connected with the burner support, 
the other part being movable and hinged to the fixed part. The 
gallery supports and easily admits the globe, and is fitted in the 
interior with one or more easily yielding springs which securely 
hold the globe. (October 14, 1882). 


4904. Machine for Washing, Rinsing, and Drainin: 
Bottles, Jars, &c.: W. W. Horner London. (6d. 
4 Figs.)}—The drum is formed with a number of sockets above 
which are arranged a number of spindles capable of adjustment 
and fitted with a number of bobbins so as to hold the bottles 
separate. The cylinder is rotated by means of an_ internally 
toothed ring on the cylinder gearing with a pinion driven in any 
convenient manner. (October 14, 1882). 


4905. Driving and other Pulleys and Wheels: 
G. E. Shirwin, Birmingham, (6d. 8 Figs.}—Each half of 
the periphery of the split pulley is made greater than a semi- 
circle. Each radial arm of the pulley is made of a doubled plate of 
wrought iron, the doubled parts being parallel and at a short 
distance apart. In making a pulley having two discs a projection 
is formed on the inner side of the periphery, and fits between the 
two discs which are connected by rivets passing through the pro- 
jection. In using a single disc the cast-iron rim is made in two 
parts secured to the disc by rivetting. (October 14, 1882). 


4907. Machinery and Apparatus Applicable to 
Hosiery Stitching Machines: H. Clarke, Leicester. 
(6d. 8 Figs.\—A grocved and notched wheel holds the stitched 
fabric in position while the superfluous portion is cut off. (Octo- 
ber 16, 1882). 


4909. Screw-Neck Bottles or Jars and Stoppers for 
the Same: F. Foster, London. [id. 6 Figs.)—A ledge is 
made within the neck above the screw thread, the joint being 
made by cork. The stopper is made of earthenware pierced with 
a hole at an angle and with a slanting recess at each side into 
which the ends of a wire passed through the hole are bent, thus 
forming the screw thread. (October 16, 1882), 


4912. Perambulators: T. F. Simmons, London. 
{6d. 5 Figs.)}—The handles are placedin the rear of the peram- 
buiator in lines parallel to its line of motion. The perambulators 
are steered from the rear by the movement of the handles altering 
the relative positions of the wheels. (October 16, 1882). 


4914. Umbrellas and Parasols: J. B. Seel, Urmston. 
(6d. 7 Figs.)—The coverings are attached by inserting the ridge 
wire attached to the edges of seams of the gores into tubular 
cavities in the ribs themselves. (October 16, 1882). 


4915. Switches for Electric Lamps: T. W. Cowan, 
Rotherham. ([6d. 5 Figs.|—The figures represent vertical 
sections of two modifications. Referring to Fig. 1, the two con- 
tact pieces Band C are secured to the body part of insulating 





material. The one conductor passes through the switch, and 
the other is formed in part by the metal of theswitch and fittings. 
The lever d is in metallic connexion with the part B and the 
spring c with the part C. The lever d is shown making contact 
between the two parts Band C. The circuit is broken by turning 





the button, the motion of which is limited by stops. Fig. 2 | 


represents a slightly modified form, a spring c being placed in 
compression between the piece C and the contact maker d. The 
stem of the button is furnished with a pin engaging in a helical 
groove formed on the part C, and on turning the button the 
contact piece d@ is withdrawn from making contact with the piece 
B. (October 16, 1882). 


4918. Machines for Disintegrating Woollen or other 
Woven Fabrics ; I. C. Watson, Leeds. [6d. 3 Figs.|— 
The cylinder is covered with carding or filleting having hooked or 
curved teeth, the material being fed to them by fluted rollers, the 


fibres being drawn away. (October 16, 1882). 


4919. Apparatus for Synchronising or Controlling 
Clocks by Time Signals, &c.: J, A. Lund, London. 
(sd. 11 Figs.)}—The clocks are synchronised by means of a 
current acting through a resistance coil and permanent magnet 
arranged in accordance with the well-known plan of Sir G. Airey 
for setting the standard clock at Greenwich. The time signal 
wires when not in use for the passage of the time current, may be 
used as telephonic or telegraphic wires. (October 16, 1882). 


4920. Fastenings for Neckties, &c.: P. A. Comte de | 


Sparre, Paris. [6d. 8 Figs.]—A flat hinged clasp is formed in 
two parts jointed toeach other. The parts can be made of wire 
(October 16, 1882). 

4921.* Voltaic Batteries: J. L. Henderson, Sel- 
hurst, Surrey. 


of the bars are completely enveloped in an insulated conductor 
| “the parts of which are so connected and arranged that the 
| currents are all flowing i planes passing through the axis and 
in all directions either from a plane passing through the middle 
of the cylinder perpendicular to the axis, over the flanges towards 
the centres of the ends from which the shaft issues, or all in the 
reverse direction.” Sets of these conductors may be coupled 
| together and are arranged so that the currents flowing through 
| them tend to increase the efticiency of the ine, or such cur- 
| rents may be neutralised by passing them through soft iron 
| tubes. The enveloping conductors are d either in 
| series or parallel arc with the exciting coil and the two free ends 
are joined to the terminals of the machine. The coil exciting 
| the cylinder may revolve with it, in which case eubbing contacts 
| must be employed or the coil may be omitted, the bars being 
| permanently magnetised. (October 17, 1882). 


4929. Friction Clutches, &c.; D. Frisbie, New 
| Haven, Con., U.S.A. (8d. 9 Figs.|—The parts are so con- 
| structed that the bearing pieces are connected with one wheel and 
| traverse around in an annular groove in the other. The illus. 
| tration is a central longitudinal seotion through the clutch show. 
ing itused to connect or disconnect two shafts in a line. The 








(A, Blondin, Abbeville, France). [2d.]—The | 


zinc in plates, bars, or granular form is placed in the middle of a | 


vesselof porous carbon, exposed externally to the atmosphere. 
When the zinc isin separate pieces, they are contained in a per- 
forated vessel, the solid bottom of which contains mercury. The 
carbon vessel may be corrugated, and has a hollow formed in its 


upper edge and charged with mercury into which dips the con- | 


ducting wire. The carbon vessel is supplied with an exciting 
liquid, maintained at a constant level in a closed vessel placed 
above it, and communicating with it by small holes ; the spent 
liquid is received in a reservoir. The carbon may be platinised. 
Instead of solid elements such as carbon and zinc, hiquids such as 
sulphates of copper and zinc, or gases such as hydrogen and 
oxygen, may be employed, the liquids flowing down between 
two plates of copper and zinc with a porous diaphragm between 
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them, and when the gases are used they may each be admitted | 


intoa hollow block of carbon, the blocks being placed face to 
face with an interposed porous diaphragm impregnated with 
acidulated water. (October 16, 1882). 


4922. Appliances tor Setting, Tightening, Repair- | 


ing,and Renewing the Spokesof Velocipede Wheels, 
&c.:R. Adams,London. (6d. 8 Figs.)—The spokes screw 
intonuts, which fit into holes in either the hub or felloe of the 
wheel. The spoke has a rivet head at one end, and is screwed 
into the nut to give the required tension. 


screw. (October 16, 1882). 

4924. Fountain Pens: R. Enright, London. [éid. 
10 Figs.|—The nib is formed with aconical projection which acts 
as a valve and enters and closes a corresponding hole near to 
the end of the ink holder or tube. (October 16, 1882). 


4925.* Velocipedes: W. Jeans, Christchurch, Hants. | 


(2d.|—The wheels are driven by clutches adapted to partially 
rotate upon drums fixed to the sheath through which the axle 
of one of the wheels passes. The frame of the seat is formed of 
acurved metal rod bent under the seat at each side, and passing 
through vertical slots in each end of a plate. (October 16, 1882), 


4926. Range Finders: F. H. Poore, Portsmouth. 
(6d. 9 Figs.|—Referring to the diagram Fig. 2, A is the position 
of one observer, B that of the second, and C thatof the object 
whose range is to be found. The base A Bis known, and the 
direction of the line D E parallel to A C is indicated on the instru- 
ment, and @ is parallel to A B. Hence BC = 2A 4 Fig. 1 
cf 
is a plan of the instrument used at one station, the instrument at 
the other being slightly modified. The sights C on both imstru- 
ments are brought exactly into the same line, and the radiating 
lines on the two instruments are parallel to one another. The 
operators align their sights with the object whose distance is re- 
quired, and every time the operator at station 1 passes one of the 
radial lines, the fact is signalled by one or other of the electric 
bells by means of two stops attached to the arm E, taking alter- 














nately in holes in the periphery of the sector, and when the object 
is aligned the fact is signalled by the operator at station 2. At 
‘station 2 the radial bar partially rotates about an axis which is 


not the centre, but which is capable of adjustment in a line | 


parallel to Y Z, andis graduated. The distance of the axis of the 
sight bar fromthe centre of the sector is read off, and also the 
distance at which the radial line as indicated on the first instru- 
ment cuts the radial bar on the second instrument. The three 
quantities required are thus known. Details of the instrument 
are described and shown. If greater exactness is required the 
sight bar is placed on the nearest radial line, and then the sector 


turned until the object is in alignment and the degrees read off | 
on the vernier and the second instrument turned through the 


same angle. (October 16, 1882). 


4927.‘ Apparatus for Treating Silk Yarns or 
Threads: A. M.Clark,London, (6. Teissonniere, Paris, 
and J. Auroy-Deslongchamps, Puteauz.) (4d. 1 Fig.)—The 
yarn is caused to pass under the action of steam jets. (October 
16, 1882), 


4928." Dynamo-Electric Machine: A. C. Elliott, | 


London. ([2d.}—The rotating part of the dynamo is built up of 
soft iron bars or segments laid round the shaft with their edges 
parallel to the axis and insulated from each other, and held 
together with collars and belts. The bars are shaped so that 
their ends project in planes perpendicular to the axis. Round 


the middle of this cylindrical rotating part is wound a stationary | 


coil which causes the ends of the bars at one end to assume an 
N. pole and those at the other a S. pole. The projecting ends 


The nuts may be | 
applied to both ends of a spoke with a right and left-hand | 


sleeve G is traversed longitudinally on the shaft B, and, by means 

of the link F, the levers E, pivotted to the wheel D secured to the 
| shaft, are turned, and ashort radial arm of each lever E acts on 
a lever H, which turns slightly on its axis or knife edge which 
is near the periphery of the wheel D. The bearing pieces are ad- 
justable by means of the nutsas shown. Other modified arrange- 
meats for different objects aredescribed. (October 17, 1882). 


4931, Electric Motors: A. G, de Neeff and E. Des- 
fosses, Paris. (4d. 3 Figs.}—The motor consists of a frame 
supporting two induction bobbins, united at the top and bottom 
| by soft iron bars fixed to the bobbins by screws and communi- 
| cating with two other soft iron bars, between which a number of 

bobbins on the Siemens principle rotate and are coupled at right 

angles. The bobbins are supported on an axis, at one end of 
| which is acommutator with its brushes, and at the other endisa 
pinion gearing with a wheel which transmits motion toa fly- 
| wheel, The current from the generator enters one of the induc- 
tion bobbins, passes through the armature, and the second indue- 
tion bobbin to the generator. (October 17, 1882). 


4932. Clogs or Foot Coverings: D. Pickles, Hali- 
fax. (6d. 6 Figs.)|—The waist of the clog is made of leather and 
irons are fixed upon the soles and heels either in grooves or 
recesses or on the face of the soles, the empty space being filled up 
with leather. (October 17, 1882). 


4933. Buckles; F.J. Candy, Fen Ditton, Cam. [4d. 
24 Figs.|—The buckles tre made with double tongues on one and 
the same spindle ; the tongues are placed back to back to work in 
opposite directions, (October 17, 1882). 

4934.* Trusses: H. J. Haddan, London. (L. Barrére, 
Sauternes, France). [(2d.]—The hernial truss consists of a double 
pad, an elastic belt, a pair of elastic thigh straps attached at one 
end to a screw or pin which connects one end of the belt to the 
pad. (October 17, 1882). 


4935. Manufacture of Paper Pulp, Textile Fabrics, 
&c.: H. A. Dufrene,London. (H. da C. C. Leite, Paris). 
(2d.]—The paper pulp is manufactured from the Galega Orientalis 
or Officinalis. (October 17, 1882). 


4936.* Water or Stench Trap Connections; P. M. 
Justiee, London. (C. Lightbody, Brooklyn). [2d.)—Relates 
to sewer traps provided with a water tank connected with the 
sealing bend of the trap, the water supply pipe being controlled 
by a float valve enclosed by the tank. (October 17, 1882). 


5 ..4937.* Apparatus for cipping Horses and Sheep: 


W. H. Greenwood, Honley, Yorks. ([2d.)|—A rotary 
cutter working on a vertical pivot is employed. (October 17, 1882). 


4938. Apparatus Employed in Printing: J. F. 
Haskins, London. (2d.)—Relates to the distribution of ink 
in two cylinder printing machines, to means for securing the 
papa surfaces to the main cylinder, to holding the sheets to 

e printed and the delivery of the printed sheets on to the fly or 
tapes, and to means for preventing the impression cylinder 
ta ing ink from the main cylinder except at the desired part. 
(October 17, 1882). 


4939. Sewing Machines and Button omy! De- 
vices: W. P. Thompson, London. (The Morley Sewing 
Machine Company, Boston, Mass,, U.S.A.) (10d. 21 Figs.J— 
Relates to details of the construction of the button feeding and 
| a of mechanism for operating the presser foot and 
cast-off bar, and of counting devices. (October 17, 1882). 


4940. Millstone Balance: A. J. Boult, London. 
J. C. E. Thierrion, Passy Grigny, France). [4d. 2 Figs.J— 
The cock-head has three arms forming a triangle and is fitted 
| on the upper part of the mill spindle. The eye of the stone has 

an interior lining cast with three supports through which pass 
| three set screws resting one on each arm of the cock-head. 
| (October 17, 1882) 


4941." Wick Trimmers; A. J. Boult, London. (WC. 
Seaton, Quebec). [2d.])—A spiral brush is mounted in a suitable 
| metal frame provided with longitudinal slots in its under side. 
| (October 17, 1882). 


4943. Writing Slates; J. and W. Williams, Llan- 

fair, (4d. 3 Figs.)—A long wire is placed in grooves cut in the 

| end frames and passes through diagonal holes bored in the fcur 
| corners. (October 17, 1882). 


4944.* Boilers or Vessels for Treating Wood, &c., 
in Paper Making : J.H. Johnson, London. (/. Evans, 
Copenhagen). [(2d.]—These are lined with rubber, or rubber com- 
pounds, which is attached to them by any suitable cement. 
(October 17, 1882). 


4945, Blasting Coal, Rock, &c.: M. Settle, Bolton. 
(6d. 4 Figs.)}—The case containing the blasting substance is 
completely surrounded by water. Fig. 1 is a longitudinal section 
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and Fig. 2 a transverse seotion of one modification. The blasting 
charge is placed in the case a, and the whole enclosed im an outer 
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casing. f f are diaphragms which have openings (see Fig. 2). 
(October 17, 1882). 

4946." Furnaces and Mechanical Stokers: J. C. 
Brentnall, Timperley, (2d.}—The%oal is fed from a hopper 
to a lower box in which is a shaft fitted with a toothed roller. A 
second shaft fitted with a number of eccentrics gives motion to 
curved bars, the surfaces of which are toothed, The bars have a 
vertical and horizontal movement, and serve to crush the fuel and 
feed it on to the furnace bars which have a to-and-fro and lifting 
movement imparted to them by eccentrics. (October 18, 1882). 


4947, Casting of Pig Metal: J. T. King, Liv 1. 
(G. A. Leishman, Pittsburgh, Penn., U.S.A.), (6d. 1 Fig.J— 
The molten metal is cast in dolomite or other sand composed of 
calcareous material and the metal is covered with such sand. 
(October 18, 1882). 


4948. Motive Power Engines Worked by Com- 
bustibleGas or Vapour: D. Clerk, Glasgow. (6d. 11 
Figs.}—The development of power during each instroke is obtained 
by the continued expansion of the gases which have partly ex- 
panded during the outstroke. Fig. 1 is a longitudinal vertical 
section of the engine, and Figs. 2 and 3 are transverse vertical 
sections of the part between the two cylinders, the former as 
looking forwards and the latter as looking backwards. Ab the 
back of the ignition cylinder 12, but separated from it by an inter- 
mediate casing 16, is a cylinder, of larger sectional area, and 
having its piston connected to the ignition piston. This cylinder 
acts as a compressing pump at the end furthest from the 
cylinder 12, and forces an explosive mixture into a reservoir 21, 
the air and gas being drawn in through the valve 22. The admis- 
sion and ignition valve is in the lower passage 27 (of the casing 
16), and is substantially as described in Specification 1089 of 1881. 























At the end of the outstroke, the valve in the upper passage 26 opens 
a communication with the near end of the compressing cylinder. 
The port from the cylinder 12into the valve passage 26 is at about 
the middle of that passage, whilst tyod py from the passage to the 
compressing cylinder is nearer the end of the passage which com- 
municates with the exhaust pipe. The valve 40 in the passage by 
which the explosive mixture enters the passage 27 is for control- 
ling the speed of the engine. The valve 42 isa shifting valve for 
admitting air when the pressure falls below atmospheric pressure. 
The passages 28 are for the circulation of water. The valves are 
worked by eccentrics on the main shaft. Another modification is 
described and illustrated. The lubricating apparatus consists of 
an oil vessel fitted with a gas-tight cover, and having its top in 
communication by a passage with the interior of the cylinder. A 
small passage leads the oil from the lower part of the vessel pasta 
screw valve to a passage extending straight down into the cylinder, 
and a needle is made to reciprocate in the passage by a rod acted 
on by an inclined cam in the piston rod or other moving part. 
(October 18, 1882), 


4949. Fluidsand Compositions for Washing Sheep, 
&c.: B. Nickels, London. [4d.)—A solution of the basic 
compounds, known as pyridine and leucoline series, either alone 
or in combination, is used, (October 18, 1882). 


4951. Automatic Ramneins Apparatus for Closet 
Doors, &c.: J. M. , London. [6d. 26 Figs.J)— 
The indicating dials are actuated by a travelling arm, one end of 
which works on a fulcrum fixed to the back upright of the door 
frame, the other end travels in a channel in connexion with the 
box containing the dials. The opening of the door draws back 
the travelling arm and allows a trigger to act on a ratchet wheel. 
The apparatus may be used to register the supply to wash basins. 
(October 18, 1882). 


4952." Pulley Blocks: C. J. Gullyes, Roath, Glam. 
(2d.]—In the face of the flange, by which the socket is secured 
to the sheave, is a recess fitted with a removable cover, which 
permits of the withdrawal and renewal of the roller bearings 
without detaching the socket from the sheave. (October 18, 1882). 


4954, Utilising Balloons for Photography, &ec.: J. 
Templer, London. (H. Elsdale, Halifax, U.S.A.) [4d.)—A 
balloon is employed to lift the camera, the exposure is effected 
either by an automatic time apparatus, or by electricity. (Oc- 
tober 18, 1882). 


4956. Steam Boilers; G. G. M. Hardingham, Lon- 
don. (6d, 18 Figs.|—Each section of an outer or water tube is 
constructed of malleable metal, communicating at each end with 
& cast metal chamber or transverse passage, and having a 
malleable metal inner or fire tube, or several such tubes passing 
longitudinally through the outer tube and the end chambers or 
passages. The end chambers of onesection are connected to those 
of another by separable packed joints. The outer tubes are 
jointed to theér terminal chambers with cup packings, their 
junctions being secured by the inner tubes acting as stay tubes. 
Each terminal chamber is constructed in three parts, two of which 
are connected respectively to two parts of the chambers of the 
section below and above by packed joints on faces perpendicular 
to the axis of the tubes. (October 18, 1882). 


4958. Adjustable Govete. or Casings for Locks 
and Latches: H. Fleming, ifax, Yorks. (6d. 9 Figs.) 
—The case of the lock is constructed with a hid, which may be 
pivotted to or slide on the body of the case, and be held in position 
by any convenient fastener. (October 18, 1882). 


4960,* Tricycles: A. H. Alldridge, Birmingham. 
(2d.]—The side frames are made to slide on fhe centre bar, which 





carries the seat, for the purpose of folding up the tricycle. The 
axles are constructed with A or UJ shaped raised surfaces or 
collars running in similar shaped grooves in the bearings. The 
crank arms having square holes are attached to the square ends 
of the spindles by pins held in place by spiral springs fitted in 
suitable recesses. (October 18, 1882). 


4962,* Cocks or Valves: J. N. Sperryn, London. 
{4d. 5 Figs)—Consists of two cupped leather plungers fitted on 
a spindle at a distance apart, and having the outlet between them. 
Pushing in the spindle opens the cock, (October 18, 1882). 


4963, Grinding Mills: H. J. Haddan, London. 
(E. Schmeja, Biala-Bielitz, Hungary). (8d.}—A collar fitted with 
a tooth mounted on the shaft revolves in the feed chamber and 
feeds the material to the discs, the faces of which are fitted with 
disintegrating teeth. The grinding chamber is enclosed by a 
casing pivotted on a hinged joint and secured by a nut. One 
disc is fitted to the frame and the other to a revolving shaft, on 
which it is adjustable, to give the required fineness of grinding. 
(October 18, 1882). 


4964. Beverages: A. M. Hogg, Scarborough, and 
M. Gingell, High Ongar. (2d.]—Consists of the manufacture 
of an aérated beverage from hops, sugar, yeast, isinglass, vinegar, 
white of eggs, and water. (October 18, 1882). 


4965." Looms: H.J.Haddan, London. (H. Vassart, 
Roubaix, France). (2d.|—Consists of a system of suspending and 
drawing the leaves combined with an arrangement of the needles ; 
a system of leaves with counterweights ; and a system of arms for 
opening the sheets. The strings are replaced by a set of wires. 
The upper and lower frames are driven by the treadle. (October 
18, 1882). 


4969. Inverted Direct-Acting Marine Engines: W. 
Allan, Sunderland. [6d. 5 Figs.)—The condenser is a 
separate casting and is bolted to the columns so as to be easily 
removed. Fig. 1isa plan of the bed-plate and pump chambers, 
and Fig. 2 is an elevation of the bed-plate and circulating pumps, 
both views being partly in section. D D are the circulating 
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pumps and E E the air pumps. The arrows indicate the circula- 
tion. The inventor states the circulating water is indicated by 
blue arrows and the condensed steam by red arrows in the filed 
drawing. The two piston rods of the engine are each attached 
to a crosshead secured to a wrought-iron slab, to the ends of 
which an air and circulating pump rod is attached. (October 18, 
1882). 


4970.* Compounds for Use as a Sheep Wash and 
Insecticide: W. G. Little, Sleaford. (2d.}|—Consists of a 
mixture of bone or shale oil, resin oil, resin, oleate of potash, 
caustic soda and water. ‘(October 18, 1882). 


4972. Railway Brakes, &c.: E. C. and T. Black- 
more, Cardiff, (6d. 5 Figs.)—The inner end of one of the 
drawbars is connected to a lever keyed on, and extending up- 
wards from, the brake spindle which is supported in hangers 
bolted to the frame and fitted with the usual levers connected to 
the brake-blocks. Towards the upper end of the lever is at- 
tached a spiral spring which tends to maintain contact between 
the brake-blocks and the wheels. On the application of a pull to 
the drawbar to draw the vehicle forward, the resistance of the 
spring is overcome and the brake-blocks withdrawn. The 
mechanism may also be actuated by means of a hand lever con- 
nected to one end end of the brake spindle. (October 19, 1882). 


4974. Apparatus for the Reduction of Iron Ore: 
W. E. e, London. (L. Durandand D. H. Walker, New 
York, U.S.A.) [Sd. 5 Figs.}—Sponge iron is produced from the 
ore by passing a current of air through incandescent carbonaceous 
matter, converting the carbonic acid so produced into carbonic 
oxide by passage through a sufficient stratum ef carbon, and con- 
ducting the carbonic oxide at the temperature incident upon its 
production through the mass of ore unheated and unmixed with 
carbonaceous matter. The apparatusconsists of a gas generating 
chamber provided with tuyeres near its base, and an opening 
in its side leading into the base of a second chamber, from which 
a lateral opening below the top of the chamber leads into the 
base of the reducing stack, weeny a space is left in each 
chamber above the exit level of the gases which pass through the 
series and the contents of each chamber feed progressively down- 
ward. (October 19, 1882). 


4975.* Stringed Musical Instruments: F. C. Glaser, 
Berlin. (J. Steinbrecher, Kirn an der Nahe, Germany.) [4d. 
5 Figs.|—An instrument having strings and a key-board similar to 
a piano, but in which the sounds are produced by a stroking 
action resembling that of the bow of a violin. (October 19, 1882), 


4976.* Ships’ Binnacles and Compasses: R. E. 
Melsheimer, London. (2d.)—The bow! of the binnacle 
revolves about a vertical axis stepped to the deck. A rope 
attached to the binnacle is towed astern and serves to deflect the 
“‘lubber line” to a position which indicates the ship’s course as 
corrected for leeway. A fine wire fastened to the fixed part of 
the binnacle constitutes a fixed ‘‘lubber line” in line with the 
ships head. (October 19, 1882). 


4977. Shives or oe and Vent-Pegs for Barrels: 
W. Rose, Halesowen, Wore, [8¢. 34 Figs.|—The bung is 
made of two parts, a bush which is fixed in the barrel, and a plug 
which is fastened into the bush, either by screwing or by lugs 
and inclines, The vent-peg consists of a screw plug having a 
shoulder and thumb piece, and provided with longitudinal 
grooves. (October 19, 1882). 

4980. Cooking Ranges: H. McRuer,. Glasgow. [4d. 
2 Figs.|—A rectangular vertical flue is fitted with a grating in its 
front part by which the fumes of cooking are carried off. The 





opening of the grating may be regulated by a sliding plate. 
(October 19, 1882). 

4981. mys 5 ee for Governing or Regulating the 
Pressure of Illuminating Gas, &c. W. Key, Glasgow. 
(6d. 13 Figs.|—The regulating valve is a hollow piston open at 
both ends. The open valve is fitted toa valve seat which may be 
either internal or external to it. The valve may be fitted to rise 
against a flat seat, or an annular ring with a conical bearing face 
may be fitted to form the seat of the valve which is fitted with a 
correspondingly formed upper edge. (October 19, 1882). 


4982. Gas Heated Furnaces: C. Madge, Swansea. 
(6d. 3 Figs.}—The culverts or channels which are below the 
regenerators of the Belgian or Silesian zinc furnace are divided 
into two parts, and the heat in the two horizontal culverts into 
which the slag flows can be ncreased so as to liquefy the collec- 
tion of slag. Fig. 1 isa transverse section taken one-half on the 
line A B and the other on the line C D, and Fig. 2isa longitudinal 
vertical section, one part on the line E F G H and the other on 
theline EF JKH. Air is supplied to the bottom of the regene- 
rator ehamber A by means of channels @ running below the 
whole length or breadth of the chambers, numerous slits b being 
formed through the floor for the passage of air and gas. Gasis 
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supplied through one of the culverts and air through the other on 
one side of the furnace, and they pass through the regenerators 
through flues c, down through the corresponding fines, regene- 
rators, and slits to the other pair of culverts and so to the stack, 
The channels are divided by the horizontal brick partition d. 
The muffles or retorts rest upon the brick arches j, openings being 
left between each arch. The partitions which separate the two 
culverts below the arches j are provided with openings, and 
there are corresponding openings in the outside walls of the 
furnace, and when the slag has accumulated the openings, which 
were temporarily elosed, are opened and the slag becoming 
liquefied flows into the spaces 0. (October 19, 1882). 


4983." Lamp-Glasses or Globes: H. J. Haddan, 
London, (Stelzig, Kittel,and Co., Steinschinau, Hungary). 
[2d.]|—The continents and oceans are represented in transparent 
vitrifiable colours on the globe. (Octover 19, 1882). 


4984. Manufacture of Chlomide of Lime; G. W. von 
Nawrocki, Berlin. (C. Opl, Hrischau, Hungary). [(2d.j)— 
Chlorine gas is caused to pass through lime by suction or pressure, 
the gas being purified by passing it through pulverised caustic 
lime. (October 19, 1882). 


4985." Motive Power Aguorene for Sewing Ma- 
chines: J. Templeton and J. Hilson, London. (2d.] 
—The motive power is obtained by the elasticity of a coiled spring. 
(October 19 1882). 


4998. Lamps or Lanterns: A. W. Kershaw, Lan- 
caster. (6d. 9 Figs.|—These consist of an upper reflecting 
part and alower refracting part. The upper part is constructed 
as a hemisphere ; the lower part, of various forms, is constructed 
of flint or other glass. (October 20, 1882). 


4999. A tus for the Administration of Ali- 
men uids, &c.: L.A. V. Pellegrin, Toulon-sur- 
Mer. [6d. 23 Figs.)—Consists of a vessel to contain the fluid 
and a tubular suction portion by which the contents are with- 
drawn. (October 20, 1882). 

5000. Manufacture of Confectionery: C. F. Muller, 
Magdeburg. [6d. 3 Figs.]—The receptacle in which the mix- 
ture is placed has at its lower end a ‘‘ form plate” through which 
the mass is pressed by a block actuated by a tooth rack and gear- 
ing. A platform under the form block holds the baking tray. 
(October 20, 1882). 


5014. Regulating Electric Currents and Electro- 
motive Force, &c.: L. Campbell, Glasgow. [4d.]—When 
the consumers’ resistances are in parallel arc, and it is desired to 
maintain a constant E.M.F. between the supply and return con- 
ductors, an ordinary series dynamo is used, and the armature is 
disconnected from the field magnet coils, and the dynamo is run at 
such a speed that the portion of the E.M.F produced in the 
dynamo due to the residual magnetism of the machine is equal to 
the E.M.F. which is required to be maintained between the con- 
sumers’ supply and return conductors, and the number of turns 
in the coils of the field magnets ought to be such that when the 
dynamo runs at the above constant speed, the portion of the 
E.M.F produced in the machine due to the influence of the cur- 
rent flowing in the field magnet eoils ought to be equal to R.C 
volts, i.e., the total constant resistance of the circuit multiplied 
by the current in the circuit. In order to obviate the high speed 
which the above would necessitate, a second coil is wound round 
the field magnets as ashunt, a formula being given for the resist- 
ance and number of convolutions of this coil. Other arrange- 
ments are described ; for example, the dynamo is wound as an 
ordinary shunt dynamo, and one of the ends of the outer circuit 
is joined to one of the convolutions of the field magnet, and the 
other end of the outer circuit to another convolution of the field 
magnet or tothe brush, and a formula is given for calculating to 
which convolution they are connected. A method of regulating 
the E.M.F by shifting the position of the brushes is described in 
the provisional. (October 21, 1882). 

5022. Harrows: A. Clarke, Stevenage, Herts. [6d. 
7 Figs.)—The longitudinal bars of the frame are provided with 
recesses to receive the heads of the tines, which are secured Dy 
bolts and nuts. (October 21, 1882). 


5036. Water Purifiers for Steam Boilers: G. F. 
Redfern, London. (D. Hanna, Ogdensburg, N.Y., U.S.A.) 
(6d. 3 Figs.J}—The feed water is supplied through a spraying 
nozzle fixed in the steam space of the boiler. A funnel placed 
under the nozzle catches the sediment, and is provided with a 
pipe and blow-off cock placed outside the boiler. (October 23, 1882). 


5044. Cleaning Fat Oils and Fats: F. C. Glaser, 
Berlin. (H.H. Schlinck, Ludwigshaven-am- Rhein). [4d.]—These 
are purified from unpleasant flavour or smell by consecutively 
treating them with “ sulphuric acid or chloride of zine or other 
oxidising substance,” then with steam and animal charcoal, Or 
they may be treated with alcohol and animal charcoal. (Oc- 
tober 23, 1882). 

5052. Radial Axle-Boxes for Locomotive and 
other Rail or Tramway Vehicles; F. W. Webb, 
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Crewe. [6d. 6 Figs.|—The object is to permit a lateral motion 
of the axle and a corresponding lateral swing of the frame. The 
axle and frame in theirlateral movements in either direction 
tend to compress a nest of springs placed in the axle-box midway 
between the wheels. The outer boxing is rigidly secured to the 
frame, the inner laterally moving box carries the axle and is 
fitted with thrust bosses or heads. (October 24, 1S82). 


5129. Compositions for Insulating Conductors of 
Electricity, &c.: C.W. Torr, Birmingham, [4d.|—The 
composition consists of equal parts by weight of pitch or 
bitumen and resin mixed with two parts of sand. The composition 
may be applied directly or cast in moulds and remelted when re- 
quired for use. When it is desired that the composition should be 
flexible, a small (.16 part) portion of Russian or other tallow may 
be added. (October 27, 1882). 


5168. Steam Boilers: S. P. Wilding, London. (Sto/l- 
werck Bros., Cologne). (6d. 5 Figs.}—The feed water before 
entering the boiler proper is caused to pass through smaller de- 
positing chambers, and is there brought into contact with a jet of 
steam and aseries of sieve-like or perforated plates. The illus- 
tration represents a vertical section through the boiler. The two 
parallel cylindrical depositing chambers are mounted in an 
inclined position above the main boiler, and communicate there- 
with by pipes and receiving chamber a. One chamber also com- 






































municates with the boiler by the feed-water discharge pipe e, 
while the feed-water inlet consists of a pipe entering the other 
chamber. The two chambers are connected by a pipe and are each 
in connexion with a steam reservoir D. The steam generated in 
the boiler passes into the receiving chamber a, into the depositing 
chambers, and to the reservoir D, and comes in contact with one 
or more plates of sheet metal where it isfreed from its water, The 
feed-water enters one chamber, meeting there with a’jet of steam, 
and passes to the second chamber, where it again meets a jet of 
steam and passes from thence to the main boiler. (October 30, 
1882). 

5297. Treatment of Fibre-Bearing Leaves and 
Plants: H.C. Smith, Richmond, Surrey. (6d. 6 Figs.|— 
To separate the glutinous matter from the pulpy part the leaves 
are simultaneously scutched, washed, bleached, and dried by 
means of a machine fitted with liquid jet pipes anda fan or blower. 
(November 6, 1882). 


5420. Caps for Securing the Ends of the Ribs of 
Umbrellas, &c.: C.R. Allison, London. (Guyonand Dyrof, 
Paris). (6d. 2 Figs.J|—A flexible cup, fitted with a rigid ring at 
its upper end, is fastened to the ordinary runner, and serves to 
secure the ends of the ribs. (November 14, 1882). 


5467. Apparatus for Basting Meat, Poultry, &c.: 
J. Reynolds, Worcester. [4d. 3 igs.)—The fat is placed in a 
can having a perforated bottom and is suspended from the jack, 
the ‘‘ joint” being suspended by a hook on the under side of the 
can. (November 17, 1882.) 


5546. Cooling Apparatus: S. P. Wilding, London. 
(Geb. Stollwerck, Cologne). [6d. 3 Figs.}—The cooler consists ef 
a large box into which the current from a blower discharges. A 
system of cooling pipes are arranged in the box, and the air after 
going over them passes to the cooling chamber fitted with endless 
bands of plates on which the articles to be cooled are placed and 
moved from end to end of the chamber, (November 22, 1882). 


5835. Utilising Slags Obtained in the Dephospho- 
risation of Iron: C. Pieper, Berlin. (C. Scheibier, Berlin). 
{4d.]—Relates to the method of treating slag to obtain therefrom 
ealcic and magnesic phosphates and oxides of iron and manganese. 
(December 7, 1892). 

1883. 

516. Apparatus for Building Arches or Domes: W. 
R. Lake, London. (7. J. Lovegrove, Philadelphia, Penn., 
U.S.A.) (6d. 4 Figs.|—Consists in using a movable templet pro- 
vided with platform steps and formed to a curve which is iden- 
tical with the arch and the length of every abscissa of which is 
equal to the estimated static load which is to come on such point 
in the arch, multiplied by the leverage of such load and divided 
by the estimated maximum thrust of the arch. (January 30, 
1883). 

UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGIN@ERING, 35 and 36, Bedford- 
street, Strand 





NOTES FROM THE SOUTH-WEST. 
Railway Facilities on the Taff.—The following stations 
were opened for passenger traffic on Friday, June 1: 
Merthyr Vale, near (Quaker’s Yard; Penrhiweeiber, 
near Mountain Ash, and Radyr, near Llandaff. 


Ogmore Dock Bill.—The Ogmore Dock and Railway 
Bill was called before a Select Committee of the House of 
Commons, Mr. Portman presiding, on Thursday. The 
agent for the promoters stated that all opposition to the 
Bill had been withdrawn, and that there was no appear- 
ance on the petition against it. The Bill will, therefore, 
go to the Committee on unopposed Bills. 


New Pit in the Garw Valley. -Messrs. D. Davies and 
Co., of the Ocean Collieries, are about sinking a pit in 
the Garw Valley. The work will be proceeded with 
immediately. 

Machen.—Trade at the Machen tin plate works is 
brisk. Some months since it was announced that the 
Waterloo Works, which had long been idle, were going 
to start, but no start has been made up to the present. 


Portishead District Water Company.—At the half-yearly 


meeting of this company on Thursday, Mr. Edward 
Easton, the chairman, in moving the adoption of the re- 
port, stated that a Bill promoted by the company had 
passed the Lords and the second reading in the Commons, 
and would be down for third reading in a few days. He 
believed the company had secured at Portbury an ample 
supply of water for Portishead for a considerable time to 
come, and that there was a great future for Portishead if 
it could be insured this necessary of life. If the company 

‘ot its Act, the directors would have to call the share- 

olders together to consider proposals with reference to 
providing the necessary capital. 


Newport.—The demand for coal continues heavy. 
Prices, of course, are firm. It is reported that Messrs, 
Milburn and Co., of Newcastle and London, have secured 
a contract for the next six months for the supply 
of coal for the Egyptian railways. In iron ore there 
has been scarcely any change. The iron and steel trades 
have not improved. Last week’s coal clearances amounted 
to 29,613 tons. Of iron, &c., there were cleared 8105 tons, 
to the following destinations: Buenos Ayres, 1850 tons ; 
Emu Bay, 1650 tons; Vera Cruz, 1415 tons ; Ancona and 
Trieste, 1250 tons; Elzingborg, 960 tons; Rio de Janeiro 
and Valparaiso, 850 tons ; and Oporto, 130 tons. From 
Bilbao there were imported 10,120 tons, and from other 
sources 8928 tons of iron ore. 


Somersetshire Colliery Property.x—On Wednesday, Mr. 
H. Daniel offered for sale by public auction the well- 
known Whitellak Colliery, situate at Nailsea. The com- 
pany owning the colliery is in liquidation, and the sale 
was held under an order from Vice-Chancellor Bacon. 
The Nailsea coaltield, which is the most westerly in the 
country, consists of twelve workable seams of coal, some 
red and some white ash, together with several beds of fire- 
clay, three of which are noted for their excellent quality. 
The coal has been proved to be suitable for gas, steam, 
house, and general purposes. The auctioneer said the 
company had spent from 30,000/. to 35,000/. in developing 
the property, and it was believed that the expenditure of 
manna 6000/. or 8000%. in improved machinery would 
render the colliery one of the best in the country. This 
was the opinion of one of the most experienced mining 
engineers in South Wales. The Court of Chancery had 
put a reserved price upon the property which was known 
only to himself, and he asked if any one would bid 
10,000/. for it. There was no response to this, nor to the 
questions as to whether he might say 8000/., 6000/., or 
5000/., and there being no offer the property was with- 
drawn. Mr. Daniel said he had received so many appli- 
cations from South Wales, Staffordshire, and other 
districts, that he really had thought there would have 
been a sharp competition. 


Railway Matters at Bristol.—It may be mentioned, as 
oroof that the scheme fora second railway from Bristol to 

ondon is not to be abandoned, that engineers are now 
engaged in carrying out the instructions of a Bristol com- 
mittee, to consider the best possible route which the line 
can take, and that three eminent counsel have been 
engaged to promote a Bill next session. It is not at all 
impossible that the engineers may fall back upon the idea 
of utilising the North Somerset Railway. 


Cardiff.Steam coal has continued active. Of vatent 
fuel several parcels, some of Jarge dimensions, have been 
sent away, but quotations are not materially altered. 
House coal has been firm. If the local iron and steel 
trades are to be judged by the demand for ore, their 
condition is not encouraging. Last week’s clearances 
comprised 154,571 tons of coal, 2522 tons of iron, 7513 tons 
of patent fuel, and 145 tons of coke. 


Newport Dock Bill.—A Select Committee of the House 
of Commons appointed to inquire into the merits of this 
Bill, which authorises the Newport Dock Company to 
make a new dock and entrance to their dock, and also 
empowers them to sell, lease, or amalgamate their under- 
taking to or with the Alexandra (Newport and South 
Wales) Dock and Railway Company, met on Monday. 
The solicitor for the promoters pointed out that they 
were negotiating with the Great Western Railway Com- 
pany, and that an agreement might be arrived at. He 
therefore applied for an adjournment for a week. This 
was agreed to. 


Lydney-on-Serern.—On Monday preliminary operations 
were commenced at the tinplate factory with a view to a 
re-starting of the mills. It is expected that a start will be 
made at Lydbrook in a very short time. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. John Brown and Co., Limited.—The directors 
of this company have decided to recommend the payment 
of a further dividend of 3/. per share, payable onthe 3rd 
of July next, making with the interim dividend of 2I. 
already paid, a total dividend of 5l. per share for the 
financial year, equal to 6. 13s. 4d. per cent. 


The Dispute in the File Trade.—Although during the 
last few days some of the men who were out in the file 
trade have returned to work on the old terms, there seems 
to be no prospect of a speedy termination of the dispute 
in a general sense. Most of the masters show no sign of 
going back from their determination to reduce the wages 
10 per cent., and the men manifest an equal reluctance to 
resuining work on anything under the old terms. 


The Driffield Water Works.—The question as to 
whether these water works should be constructed by the 
town or the private company has been settled, the com- 
pany having commenced operations, and are now tapping 
the watershed about a mile out of the town, and it is 





expected that the entire work will be completed during 
the present year, 


‘reduced to starvation. 








Yorkshire Union of Mechanics’ Institutes.—In the report 
to be presented to the forty-sixth annual meeting of the 
Yorkshire Union, ‘‘ increased numbers, sustained funds 
and extended usefulness,” are reported. In 1881 there 
were 261 institutes, and 51,200 members, while in 188? 
there were 269 institutes, and 53,460 members; the in- 
come has also advanced from 953/. to 9687. From the 
work now done and the yearly extension of operations, 
this income is utterly inadequate to meet the require- 
ments of the Yorkshire Union. 


The Proposed Road Round Scarborough Castle Cliff.— 
The report from Sir John Coode, C.E., as to the feasi- 
bility and cost of the proposed promenade and drive 
round the Scarborough Castle Cliff, has been presented, 
Sir John says: ‘‘The proposal presents no insuperable 
ditficulties in the way of its execution, and it may be stated 
at the outset that the question will have to be determined 
more on financial than on engineering grounds. I am 
of opinion that if the works are properly executed on the 
lines and to the sections as described on the drawings, 
they will fully answer the requirements of the case, and 
would not be damaged by the sea. A point which at 
first caused some little anxiety was the risk of danger 
arising from portions of the Castie cliffs falling away 
after the works had been completed. I have arrived 
at the conclusion that the ‘‘slips” are, to a large extent, 
due to the erosion of the base of the under cliff 
by the sea. If, therefore, the wall is formed as 
proposed by the borough surveyor, this action will 
cease, and the primary cause of the slips will have 
been removed. I estimate the cost of the wall 
from Pearsholm Beck to the East Pier, including the 
formation of the promenade and drive, curbing, railing, 
draining, &c., complete, at the sum of 124,680/. This 
sum includes an allowance of 10 per cent. to cover con- 
tingencies. As previously described, the foundations of 
the wall throughout its entire length would be carried 
into the shale bottom. It would be necessary to form a 
protection apron along a certain length, which would cost 
562 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough, but again 
there was very little business done. No. 3 Cleveland 
pig iron was quoted 39s, 3d. per ton. Owing to reports 
from foreign markets and the continued stoppage of 
work at Messrs. Bolckow, Vaughan, and Co.’s Eston 
Steel Works, there was lifeless kind of feeling on’Change. 


The Make and Disposal of Pig Iron in Cleveland.—The 
Cleveland Ironmasters’ Association have just issued 
their returns from their office at Middlesbrough, showing 
the make and disposal of pig iron during the month of 
May. Of 164blast furnaces in the North of England, 
118 have been in operation. 


The Manufactured Iron Trade.—Although the mills 
and forges are kept in full swing, the manufactured iron 
trade sirenantbeels is dull. The less buoyant tone in the 
shipbuilding trade, consequent on the unremunerative 
rates of freight now current, as compared with those of a 
few months ago, weaken the position of iron. Ship plates 
are quoted 6/. 2s. 6d. per ton, and angles 5/. 12s. td., less 
2) per cent. at makers’ works. 


Messrs. Bolekow, Vaughan, and Co., and their Workinen. 
—This is the fourth week of the stoppage of work at 
Messrs. Bolckow, Vaughan, and Co.’s Eston Steel 
Works. Notice of a reduction in wages varying from 
5 to 10 per cent. was given, and the men declining to 
submit tothis proposal, the works were closed. <A very 
large number of men have therefore been idle for a month, 
and the sufferings of poor destitute families in Eston 
and the neighbouring new town of Grangetown have 
been very great. The mechanics and other skilled men 
have been receiving money from their trade societies, 
and have continued to assert that they will not go 
back to work except on the old terms. The poor labourers, 
however, are not in receipt of any union help and are 
Many of them even when at work 
had only 3s. 1d. per day, and since the works have been 
closed they have not been able to provide sufficient food 
for their children. It is now proposed to refer the ques- 
tion of wages to arbitration, the works to be opened at 
once pending a settlement, and it is hoped that this sug- 
gestion will be adopted. 





THE Broap Gauce Revivep.—Washington Territory 
boasts the widest gauge railway yet reported. It is an 
8 ft. gauge logging line running back from Skagit River. 
The rails are of wood, 8 ft. by 8 in. 

PROPOSED EXHIBITION AT CHATTANOOGA.—At a meeting 
recently held by the leading manufacturers and business 
men of Chattanooga, it was resolved to organise imme- 
diately a movement for a national industrial, mineral, and 
mechanical exhibition, to take place in Chattanooga in 
1 


THE AMERICAN FREIGHT TRAIN BrAkeE.—This auto- 
matic brake, which is of very simple construction, was 
latly tested at New Haven, Conn., in presence of five rail- 
way commissioners, and other gentlemen interested. The 
results were considered satisfactory, and the commis- 
sioners made the following general report. Average speed, 
25 miles per hour ; average time in stopping, 58 seconds ; 


average distance, a little over 14 train lengths. The best 
stop was made at 22 miles an hour, in 55 seconds, and 
about one train length, with the engine detached and 
three hand brakes set at the head of train. 
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CHILLED CAST-IRON ARMOUR, 
(Concluded from page 530). 

Tue defensive qualities of Mr. Gruson’s turrets 
have also been greatly increased by the diminished 
size of the embrasure or port in the armour, conse- 
quent upon the introduction of a new description of 
vun-carriage. The new form of embrasure now 
affords a high degree of protection against the ingress 
of shot, being practically closed except for a few 
seconds after the gun is fired and during its automatic 
return into battery. This interval during recenttrials 
with a 6-in. gun was found to be four to five seconds. 

This new carriage is an improvement on the 
previous type. It is of the nature of carriages 
known as *‘ port pivotting,’ the imaginary pivot 
round which the gun rotates being situated towards 
the front part of the embrasure, which is reduced 
to the smallest dimensions. 
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used to rotate the turret. The advantage of this 
arrangement consists in the rapidity and security of 
the service of the guns, which can be elevated or 
depressed ten times quicker than by the hand pump, 
an important advantage in action. 

The arrangement of the accumulator in the new 
carriage is of the same character. The accumulator 
forces the glycerine through a distributing cock V 
and conducting pipe L, and lifts the piston K ; 
the improvement introduced in the new carriage 
consists in making use of the weight of the gun to 
raise the loaded piston of the accumulator when the 
gun is being lowered, thus reducing the work of the 
pumps. This is obtained by means of an arrange- 


ment K called the differential piston, Fig. 3, con- 
sisting of a piston which does not quite fill the 
cylinder C, an annular space D D being left above 
the surfaces of contact. 


The distributing cock is 
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in a vertical plane around the pivot P to which it is 
attached, it follows that as the gun recoils and the 
plates slide along the bar, the axis of the bore 
inakes a slight movement of rotation round the 
trunnions and consequently the gun disengages from 
the embrasure without touching it. The embrasure 
can therefore be made closely surrounding the chase 
of the gun, whereas formerly it had to be made 
much larger in order to allow for the irregular 
movements in recoil. 

This apparatus works with great accuracy and 
precision. In comparison with other arrangements 
it has the advantage of preventing any ‘‘ jumping” 
of the gun when fired and consequently insures an 
accurate movement of the gun upon the slide. At 
the same time the recoil is exactly regulated and 
the precision of fire increased. 

These advantages have been verified during firing 













































The trunnions of the gun rest on two carrier- 
blocks which move up and down in circular guides 
formed on the brackets of the carriage, the blocks 
being connected by a bent arm g against which the 
piston k of the hydraulic cylinder works. Glyce- 
rine is used inthe pump. The recoil is taken by 
a hydraulic brake which consists of two cylinders 
hh‘, Fig. 4, filled with glycerine, which are fixed 
horizontally to the carriage, the pistons being con- 
nected with the slide. 

The pressure in the hydraulic cylinder for ele- 
vating the gun can be obtained either by a hand 
punp fitted to the carriage or by means of an accu- 
mulator. The piston of the accumulator is raised 
by forcing the glycerine into the cylinder by means 
of the steam pump. The accumulator cylinder can 
then be made to communicate with the elevating 
cylinder in the carriage by means of pipes and cocks 
J and M, Fig. 4, causing the gun to rise or fall. 

As the elevating cylinder moves with the carriage 
the tube or pipe connecting it with the accumulator 
has a sliding sleeve which shares in the motion of 
the carriage, whilst the remainder of the pipe re- 
mains fixed, Fig. 3. 

In the earlier carriages when the gun was lowered 
the glycerine was allowed to flow into the reservoir, 
from whence it was thrown again into the accumu- 
lator by the pump. It will be seen that one 
accumulator serves for several guns and can also be 














also so disposed that the movement of a small lever 
on the front of the carriage H, Fig. 7. places the 
annular space in communication with the accumu- 
lator, so that the downward pressure on the annular 
portion of the surface of the piston, added to the 
weight of the gun, becomes greater than the load on 
the accumulator piston, the result being that the 
latter rises as the gun is lowered. As the gun is 
subsequently raised an opposite movement of the 
lever connects the annular space with the reservoir 
of the pumps into which the glycerine flows. The 
pumps have therefore at each operation only to fur- 
nish the quantity of fluid contained in the annular 
space, instead of an amount corresponding with the 
volume of the cylinder, which greatly reduces the 
work of the pumps. It should be observed that 
the pumps can be kept going without interruption 
and independently of the working of the guns in 
action. 

A further important improvement, which enables 
the size of the embrasure to be considerably re- 


duced, consists in the introduction of an apparatus | 


for directing the movement of the muzzle of the 
gun during the recoil. Two plates, R R', fixed to 
the gun, slide back and forward on a bronze direct- 
ing bar F F, Fig. 3. The parts are so arranged that 
the axis of the bore of the gun is exactly parallel to 
the working surfaces of the grooves in the sides 
of the directing bar, and as the latter can only turn 
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trials. On discharge the gun recoils easily along the 
directing bar. When fired with extreme elevation of 
25 deg. the simple and effective action of the bar 
in causing the muzzle of the gun to dip and pass 
through the exceedingly narrow embrasure is spe- 
cially noteworthy. The carriage recoils a short 
distance up the slide and then automatically runs 
down again into the position of firing. This return 
of the carriage ‘‘into battery” cccurs after each 
round with great precision. The action of the 
directing bar brings the gun back to its exact ori- 
ginal elevation, which greatly increases the rapidity 
with which tire can be maintained, as no time is lost 
in relaying the gun. 

In the smaller carriages two hand levers work 
the pumps, one on each side of the carriage, and 
afford room for six men to raise the gun. With the 
5.9 in. gun the time required to raise it by hand 
from extreme elevation to extreme depression, an 
are of 35 deg., is about 80 seconds. 

With regard to the chance of a shell entering 
the embrasure, it is clear that with the Gruson em- 
brasures this is reduced toa minimum. This dan- 
ger is very much greater in the case of the large 
openings forming the embrasures in the English 
armoured batteries, which are 4ft. high and 2 ft. 9 in. 
wide. Even with the so-called ‘‘armoured cannon” 
designed by Krupp, where the muzzle of the gnu 
works in a ball-and-socket joint, a shot striking at 
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PARTICULARS RELATING TO THE NEW Minruum EMBRASURE CARRIAGES. 
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the juncture between the ball and the surrounding 
armour might entirely prevent the further working 
of the gun. The Gruson turret as now constructed 
possesses a greater degree of security in this respect 
than any other system of armour, for not only does 
the embrasure surround the chase of the gun so 
closely as almost.to touch it, but a shot striking at 
that point would encounter two hard surfaces, one 
of chilled iron, the other of steel, and consequently 
there would be a betterchance of escaping a jam 
than with other materials. 

The extraordinary amount of hard pounding 
which the Gruson shields have withstood without 
being actually destroyed, or impeding the working 
of the guns mounted behind them, and the entire 
absence within the shields, even after this ex- 
ceptional and heavy punishment, of scattered and 
broken portions of the plates, are advantages 
special to this system. A trial to destruction be- 
tween one of the Gruson turrets and a correspond- 
ing structure on the compound armour and bolted 
backing system adopted in this country, would 
furnish most important and interesting data as to 
the total capabilities of each system with respect to 
the fundamental principle on which all armour is 
applied, viz., the extent of the protection it 
affords to the gun and crew within, and the length 
of time during which that protection is afforded, 
or, in other words, the practical duration of the 
defence. 

The chilled cast iron, the dome shape of the 
turret, the muzzle-pivotting carriage, and the mini- 
mum embrasure form a complete system. They 
are parts of a whole, which at the present time 
seems to have reached a high degree of excellence. 

The high power of resistance, compactness, and 
simplicity of erection seem to make this nature of 
armour especially suitable for the defences of our 
colonies. 

At many of the important strategic positions in 
our extended Colonial Empire, which it is proposed 
to defend, the cost of erecting ironclad forts on the 
system of shields bolted to backing which prevails 
in England, would probably be very high, owing to 
the necessity of providing specially skilled labour 
to undertake the fitting and placing of the plates, 
most of which work has to be done on the spot. 
With the Gruson armour, on the other hand, all 
parts of the structure are put together before they 
leave the factory, and the actual installation and 
erection of a turret is of the simplest character, 
consisting of merely placing the plates together 
on their roller-ring and pouring zinc into the 
grooves. 

The salient advantages of the Gruson system are 
the following: Compactness ; simplicity of con- 
struction ; absence of bolts or backing ; absence of 
splinters ; practical immunity against ingress of 
shot or portions of shell ; special property of de- 
flecting harmlessly a large proportion of the shot 
which strike ; practically undiminished defensive 
power long after the shields are severely injured ; 
and, consequently, defence can be maintained 
longer than with other systems. 
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A Manual of Marine Engineering, comprising the De- 
signing, Construction, and Working of Marine Machi- 
nery. By A. E. Seaton, Lecturer on Marine Engineer- 
ing to the Royal Naval College, Greenwich, M.I.N.A., 
M.I.M.E., &c. London: Charles Griffin and Co. 
1883. 

Tue wonderful activity which has prevailed during 

the last few years in the shipbuilding industry, 

and the rapid development of the marine engine, 





According to elevation of previous round. 





has created an opening for a thoroughly good and 
comprehensive work dealing with the application of 
theoretical principles to the design and construc- | 
tion of marine machinery, especially in its later | 
forms, and this opening has found a worthy re- 
sponse in the volume before us, in which may be | 
discerned the results of much close study and prac- 
tical work among marine engines. Although the 
work is thoroughly up to date, and deals with such 
recent examples as the Arizona and the City of 
Rome, yet it traverses the whole area of its subject, 
beginning with a general explanation of the object 
aimed at by the marine engineer, viz., the propul- 
sion of a ship through the water, and the means by 
which this is effected. It then turns to the subject 
of power and the methods by which it is measured 
and expressed in the case of the steam engine, con- 
sidering the various sources of loss and the means 
by which they may be minimised or overcome by the 
aid of skilful design. The next point is naturally 
the resistance of ships and the indicated horse- 
power necessary for speed, and this, although not 
strictly within the province of the designer of en- 
gines, is treated at considerable length, and all the 
best approved methods of calculation are given. The 
power of the engines having been thus determined, 
the author discusses the space occupied by them, 
pointing out the peculiarities of each type in this 
| respect, and the kind of work for which it is best 
| suited. Two chapters are then devoted to the con 
| sideration of the action of the steam in the cylinders, 
and the comparative advantages and disadvantages 
of high and low grades of expansion, compounding 
| and non-compounding, the use of two, three, four, 
| and six cylinders, the ratio of cylinder capacity, and 
| thelike. Leaving this somewhat theoretical subject 
| we find several successive chapters appertaining to 
| mechanical details, each principal part of the engine 
| being treated separately, ample information being 
given concerning the strains to which it will be 
| subject, together with many reliable formule for the 
| determination of its dimensions, and tables of 
| examples compiled for actual practice. 
| As might be anticipated, the question of valves 
| and valve gears receives considerable attention. The 
| author begins with a short historical account of the 
| various kinds that are employed, and then explains 
| the method of designing different kinds of valves. 
| From this he proceeds to the link motion and de- 
| scribes the difterent modified arrangements that have 
been offered in place of it, such as Hackworth’s, 
Marshall's, Joy’s, and Sell’s gear. In the latter the | 
valves are worked by an independent shaft driven 
from the crankshaft by spur gear, and the author 
concludes his account by saying, that although 
wheel gearing was adopted in the City of Rome for 
a particular purpose, it was not likely ever to 
revive again. This prophecy has been strikingly 
borne out, since the publication of the work, by the 
removal of the toothed gearing from the City of 
Rome. Valve diagrams have a chapter to them- 
selves, and are followed by one dealing with the 
dimensions and efticiency of various forms of 
propellers, principally, of course, the screw. We 
then come to the portion devoted to boilers, which 
occupies four chapters. The first relates to com- 
bustion and evaporation, the second to the general 
design, the third to construction and detail, and 
the fourth to mountings and fittings. After the 
boilers there follows a considerable amount of mis- 
cellaneous information relating to fitting the 
engines to the ship, to steam pipes, reversing gear, 
turning gear, governors, gauges, feed heaters, and 
materials, while the book closes with four appen- 
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| forbidden ground. 
| self connected with the German Patent Office, has 
| thus very judiciously inserted in his book a great 


| and clear. 
| book, namely, the summary of the development of 
| chemical technology during the year 1881-1882, is 
| treated, will be understood from an enumeration of 








dices on (1) the Board of Trade Rules for Shafts , 


(2) the Board of Trade Rules for Spare Gear ; | cations. 


(3) Lloyd’s Rules for Machinery and Boilers ; (4) the 
Board of Trade Rules for Boilers. 

Thus our readers will see that this important 
subject of marine engineering has been treated 
with the thoroughness that it requires, and that no 
department has escaped attention, while the obserya- 
tions on each bear evidence of being the outcome 
of a quick, practical mind, trained in the workshop 
and drawing oftice, and not in the lecture room, 


|The volume is well printed and liberally illus- 


trated, some of the engravings, however, being 
searcely so good as the book deserves. The frontis- 
piece, showing the engines of the s.s. Arizona, is, 
bythe way, copied from our own columns, a fact 


| which the author has omitted to mention. 


Technisch-Chemisches Juhrbuch. Edited by Dr. Renorp 
BIEDERMANN. Berlin: Julius Springer. 1883. 
Dr. Biedermann’s Annual of Industrial Chemistry 
originally formed part of his Chemists’ Almanack, 
to which it was added with the view of supplying a 
useful summary of the improvements and inven- 
tions of the year past bearing upon pure and applied 
chemistry. Four years ago, however, it was con- 
sidered advisable to publish the two parts as separate 
books, since an almanack with an appendix cover- 
ing, as in this year’s edition, nearly tive hundred 
pages with close type, would be a somewhat 
cumbrous book of reference. The present issue is 
again considerably more voluminous than its pre- 
decessors, both as regards the number of researches 
referred to and the diagrams, of which there are 
nearly as many as there are pages of matter, there 
being 374 diagrams on 410 pages. The volume is 
especially rich in abstracts of patent specitications, 
and since, in Germany at least, a patent usually pro 


| tects the birth of a new discovery and provides for 


the identification of the new comer, the perusal of 
the patent records affords very material assistance to 
experimenters, both by helping them on the right 
way and preventing them from trespassing upon 
Dr. Biedermann, who is him- 


number of patent abstracts, which we find concise 
The manner in which the object of the 


the capitular headings. The introduction is devoted 
to statistics of production (metals, coal, spirits, Kc.) 
and laws and regulations concerning the trattic 
therein, both limited to the German Empire. Then 
commences chemical technology, iron, for instance, 
being discussed under ores (analysis and treatinent), 
slags similarly, pig iron, cast iron, wrought iron 
and steel (analytical and metallurgical), the basic 
process, iron and steel manufacture and statistics ; 
the chapter-extending over twenty-three pages, 
with sixteen diagrams. Then follow the other 
metals, and electro-metallurgy ; in the latter the 
principle of Mr. A. Classen, of Aix-la-Chapelle, of 
electrolytical separation of metals, involving a com- 
bination of various chemical reactions, is very 
clearly explained in a few lines. Then follow acids 
and alkalies, glass, clay, lime, explosives, materials 
for lighting and heating, sugar, spirits, water—in- 
cluding mineral waters, purification of water, waste 
waters and refrigerators—food, manures, dyes, 
paper, &c. To this is added a chapter describing 
novel apparatus for general use in laboratories ; 
and, further, a list of books (physics, chemistry 
pure and applied, mineralogy and geology), a 
number of which are reviewed. We mentioned 
above that the statistics, &c., only refer to the 
empire, but in the volume itself the authors have by 
no means restricted themselves to researches made 
in or confined to their own country only; the 
records of the investigations of other countries have 
carefully been searched, and we find many papers 
from France, England, the colonies, Aierica, Xe. 
It is consequently not to be wondered at that the 
book is appreciated and used by English chemists 
who are acquainted with the German language-- 
by no means a small number—especially as_ there 
is no English publications of corresponding cha- 
racter. ‘The arrangement of the book deserves 
all praise. Patents are quoted by their numbers, 
papers by volume and page, and care has very 
properly been bestowed upon compiling good indices 
both of authors and subject-matter. The diagrams 
are carefully executed, andthe paper and type are 
of the usual good qualities of Mr. Springer’s publi- 
We should think that in these days when, 
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with the rapid progress of science tends to multiply | latter are double lamps, with two sets of carbons, 
specialists, an English book of a similar kind would | and are fitted with an automatic shunt, which puts 


find a good market. 
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THE ZIPERNOWSKY SYSTEM OF 
ELECTRIC ILLUMINATION, 

In 1878, Messrs. Ganz and Co., of Budapest, 
devoted a part of their extensive engineering works 
to the manufacture of electric light machinery, and 
adopted the system patented by Mr. Zipernowsky, 
to whom they also entrusted the management of 
this department. 


for the lights, as well as all accessory appliances 
required for a complete installation. The first 
machine, constructed on this system in 1879, was 
designed specially with a view to feed several lamps, 
arranged either in parallel circuit or in series, and 


to admit of lights being worked at very great 


distances from the dynamo machines. 
Considerable progress had already been made by 


Messrs. Ganz and Co, in 1880, especially in agri- | 


cultural districts, where electric light was used for 
various kinds of farming work during the night. 


The first experiments having been highly satis- | 
factory, several installations were fitted up on} 


the Government farm at Mezéhegyes, and these 
have now been in regular use for three years and 
have met with general approval. The 
tages of working thrashing machines at night, 
particularly during harvest time, are too well 
known to require special mention here; suffice it to 
say, that the director of this Government farm, 


Mr. Gluzek, found as the result of three years’ | 


experience, that twelve thrashing plants titted 
with electric light, would produce more work than 
sixteen without it. The mode of driving the 
dynamos direct from the portable engine and with- 


out the use of an additional loose pulley 1s shown | 


in Fig. 1, where the large circle A represents the 






Fig. 7, 





driving pulley or flywheel of the portable, B that | 


of the dynamo, and C on the right that of the 
thrashing machine. 


dynamo is fixed on a special frame at a convenient 


distance between the engine and the thrashing | 


machine. 

When, in May, 1881, the Crown Prince of 
Austria was received at Budapest, Messrs. Ganz 
and Co. embraced the opportunity to make a grand 
show of electric lights, and erected thirty arc lamps 
of 600-candle power each, which attracted universal 
attention, and proved to the Austro-Hungarians 
that electric illumination was considerably beyond 
the experimental stage. Orders for a large num- 
ber of installations soon rewarded the enterprise 
of Messrs. Ganz and Co. Theare lamp used in the 


Zipernowsky system, is shown in diagram in 
Fig. 2, and is manufactured in three different sizes, 
for burning five, eight, and sixteen hours. The 





With numerous Diagrams and a Series of | 
London : | 


The Zipernowsky system em- | 
braces both are and incandescence lamps and the | 
dynamo machines necessary to produce the current | 


advan- | 


The two driving belts work | 
one over the other on the engine flywheel, and the | 


into circuit the second pair of carbons after the first 
are burned down. We published in ENGINEERING 
of January 26, a list of installations carried out by 
Messrs. Ganz and Co. This list has since been con- 











siderably swelled, but we will here only mention 
a few of these. The first permanent electric 
light installation carried out by Messrs. Ganz 
and Co., after keen competition with foreign com- 
| panies, was that at the skating rink in Budapest 
| with ten are lamps. This was followed by the 
| harbour of Fiume with eight, the shops of the 
K. Hungarian State Railway with fourteen lamps, 
and the Szlatina mines with twenty are lamps. All 
these installations, although the first in execution, 
are still in constant use, and give thorough satis- 
| faction, while the lighting of Fiume Harbour may 


be quoted as an example of rapid work, the lamps | 


being in working condition within one week of 
the order being received at the works. 





} 
| 


The dynamo machines have each twelveinduction 
coils ; twelve circuits are taken off these, and are 
arranged parallel to supply the different lamps. 
The wires are led toa switch board fixed on the stage, 
from whence a larger or smaller number of coils 
can be thrown into circuit, and the intensity of the 
lamps thereby varied. The arrangement in the 
auditorium, where 128 lamps are fixed, admits of 
nine different grades of light, while for the stage, 
where the lights are divided, are seven flies with 
sixty lamps each, see Figs. 8 and 9, the intensity of 
which can be varied in twenty-one different grades. 
In addition, each fly, as a whole, can be varied in 
three degrees of light intensity, and each one of the 
flies is fitted, as shown in Figs. 8 and 9, with three 
rows of coloured lamps, sixty in each row, so as to 
enable the effects of morning or evening, or bright 
daylight, to be produced easily. 

The dynamos used in this installation are alter- 
nate current machines of Mr. Zipernowsky’s design ; 
these have now been universally adopted by Messrs. 
Ganz and Co. for incandescence lighting, since an 


| extended experience has proved that the lamps last 


much longer if supplied by alternate current ma- 
chines than if supplied by continuous current 
machines. Experiments showed that with a con- 
tinuous current, the carbon filaments of incan- 
descence lamps showed signs of wear at the point 
where the positive current enters after about 500 to 
600 hours, producing a black spot on the globe, see 
Fig. 7. On the other hand, when working with 
alternate current machines, the lamps burn without 
deterioration for 1200 hours and upwards, after 
which time they begin to show signs of wear 
throughout the carbon, a slight deposit is formed 





on the globes, the carbon becomes thinner, the re- 
sistance greater, and the light less intense. 

| These experiences have been partly gained at the 
| works, partly at an installation consisting of 220 


Since 1882 the firm have successfully carried | incandescence lamps at the ‘‘Gisella” steam mills 
out a number of installations with incandescence | at Budapest, and also at another smaller installa- 
lamps, one of the largest being that of the National | tion of sixty-four lamps at the flour mills of Mr. 


Theatre in Budapest, with 1000 lamps of 20-candle | Stefan Schwarz, in Erlau. At the first-named place, 


| power each. Fig. 3 represents a small block plan 


| 








| of this theatre, where A is the stage, B the audi- 
| torium, C the engine and machine-house, and D 
the chimney. The engine-house is in a building 
adjoining the theatre, where a spacious basement 
| was available; this basement (see Figs. 4, 5, and 6) 
is divided by a wall into two parts, the smaller of 
|which contains two water-tube boilers d d, of 
| Biittner’s type, one only being required for regular 
work, the second forming a stand-by. The steam 
| supplies two vertical compound engines by Messrs. 
| J. and H. Gwynne, which are placed one at each 
end of the engine-room, the main shafting being 
arranged between them, with a friction coupling 
at each extremity, by means of which either one 
or the other, or both engines, may be used to drive 
the shafting. To the latter are keyed five care- 
| fully balanced driving pulleys ii, running at 180 
revolutions per minute, and these carry the belts 
| for tive alternating current machines, specially de- 
| signed for lighting theatres with incandescence 
jlamps. Each machine is capable of supplying cur- 
irent for 250 twenty-candle power incandescence 
| lamps requiring a difference of potential of 56 volts, 
and a current of 1.4 amperes each. Four machines 
| are kept at work, the fifth serving as a reserve, and 
| being for this reason electrically connected in such 
a manner that it can replace any one of the others. 
Each dynamo machine b is fixed with its exciting 
machine a on a framework, by means of which the 





| 
| 
| 
| 
| 


| continuous driving belts can be stretched while at 
work, an arrangement which was considered expe- 
dient for the safety of the installation. 


| 


| after ninety-five days’ working, the 220 lamps had 
| been burning for 980 hours each, in which time 
| fifteen had failed, while six more had been acciden- 
| tally broken. At the latter establishment the lamps 
| burned since January, 1883, almost all of them 
| having been alight for over 1400 hours, during 
| which time, according to the manager’s statement, 
; not one lamp had been destroyed. These results 
| are very strong evidence in favour of alternate cur- 
|rent machines for incandescence lighting, since 
ithe cost for light is reduced almost to that of coal 
and lubricants. 

The Zipernowsky dynamo, although constructed 
as a self-exciting machine, is generally fitted with 
a separate excitor as in the installation of the 
Budapest Theatre, see Figs. 4 and 6, where a is 
the exciting machine, b the dynamo. In case 
itis to be used as a self-exciting machine, the 
dynamo is fitted with a switch, designed by Mr. Deri, 
of the same firm, by means of which the potential 
difference at the terminals of this machine can be 
made to remain constant and independent of the 
number of lamps in the circuit ; when, however, a 
separate exciting machine is used, a rheostat de- 
signed by Mr. Zipernowsky is employed to gain the 
same end. 

The same dynamo machine is equally suitable for 
are lamps. At the late Electric Exhibition of 
Trieste, Messrs. Ganz and Co. lighted the Csdrda 
with eight arc lamps so successfully that the Exhi- 
bition Commission gave an order for lighting the 
whole of the grounds with thirty-two are lamps of 
600-candle power each. The dynamos supplying 
this installation were placed at Lloyd’s Arsenal, a 
distance of over three miles from the Exhibition 
grounds, which distance did not, however, inter- 
fere with the successful results of the installation. 

The most brilliant effects in connexion with this 
Exhibition were, however, produced on board the 
Lloyd steamer Berenice, which, on the occasion of 
a visit by the crowned heads of Austria, was most 
magnificently illuminated by Messrs. Ganz and 
Co. with sixty-two incandescence and four are 
lamps. The ship’s deck was transformed into a 
ball saloon, beautifully decorated and artistically 
and most successfully lighted; this installa- 
tion brought decorations to both the firm and 
Mr. Zipernowsky at the Exhibition in Trieste. 
The arrangement of engine and dynamo in this in- 
stallation is somewhat interesting, and we give in 
Fig. 10 a general illustration of the same. A 
vertical Gwynne engine is coupled direct on one 
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side to the dynamo machine, and on the other side to 


the exciting machine, which latter is of a larger | 


pattern than would have otherwise been necessary ; 
but since the speed, 750 revolutions, could not well 
be increased in this arrangement, a jarger machine 
was used. The current supplies forty incandescence 


lamps of 20-candle power, and four are lamps | 


of 600-candle power each. The exciting ma- 


chine was also used to supply a signal light, but | 


during a series of experiments carried out with this 
installation, the current, otherwise employed for 
the incandescence lamps, was used to supply a 
large signal arc lamp of 8000-candle power. 


So successful were these experiments that at | 


present Messrs. Ganz and Co. have in hand several 
installations for Lloyd’s steamers, the principal 
one of which is that on board the Elektra. Several 
other successful installations carried out by this 
firm deserve mention here, one on board the 
troopship Custazza with 130 incandescence lamps, 
which has given great satisfaction in Austrian 
marine circles, and one for street illumination in 
Szegedin. The main street, nearly a mile long, 
leading to the railway station, is lighted by 20- 


candle incandescence lamps placed at distances of | 


130 ft., while the place in front of the station is 
lighted by four are lamps. This is the first instal- 
lation for street lighting in Austria in which the two 
systems of lighting have been adopted side by side, 
and the result is said to be highly satisfactory. 








DvutcH TELEGRAPHY.—The number of telegrams for- 
warded in Holland in 1881 is returned at 3,251,653. 


THE AMSTERDAM EXHIBITION.* 
THERE is much of interest to the engineer to be seen 
at the Amsterdam Exhibition even now, and more is 
promised shortly, when better order is established 


| among the packing-cases and boxes still piled up in 


inasses in the grounds outside the machinery hall. The 
Exhibition being principally for export articles, the 
class of machinery shown is somewhat different to the 
| usual run, at least by those firms who are in the habit 
of exporting largely. England, however, has not 
| contributed much ; English manufacturers no doubt 
| know best where it is to their interest to show 
| and where to refrain, but it cannot be denied that 
| at Amsterdam nothing very striking is to be seen 
in the British Section. But few firms have shown any 
| iron manufactures in the main building, and those who 
| have, only exhibit small articles. The Kirkstall Forge 
| Company, of Leeds, for instance, exhibit their well- 
| known rolled shafting, their friction shaft coupling, and 

a few more articles of their make. The Reading Iron 

Works Company have a few small-sized engines. Mr. 
| John Brotherton, of Wolverhampton, shows some good 
| specimens of welded iron tubes and fittings, and a few 
| more firms are represented. On the other hand, the 
| German ironmasters of the Rhenish district grouped 
| around Krupp’s stand, form one of the most striking 
| and attractive blocks in the main exhibition building. 
| Finished on the opening day, and a number of excellent 
goods well arranged, the group reminds the visitor of 
| the Diisssldorf Exhibition. In the centre, ona slightly- 
| raised platform, are Krupp’s exhibits. A steel stern 
| frame for a large vessel, now building for the Dutch 
| Government, fitted with a steel stern tube of large 
| diameter, strikes the visitor’s eye. A number of gun 

and gun-carriage forgings and specimens of flanged 


See page 486 ante. 


| it into the space of the stand. 
! is exhibited up to 15 in. wide, as shown in annexed 


work attract and deserve universal attention for their 
admirable finish, even gun-carriage shafts, square at 
the carriage end, gradually changing in section into a 
circular shaft, and with a welded solid end, are made 
of thin steel plate bent into shape, and with rivetted 
longitudinal joints. The gun-carriage side frames of 
steel are most beautiful specimens of flanging and 
workmanship generally, and such as can only be turned 
out by a firm like Krupp, executing constantly well- 
paying Government orders. Some rolling machines 
tor precious metals, of perfect accuracy and finish, repre- 
sent another branch of these famous works and attract 
much attention. 

Surrounded is this stand by more commercial, but 
not less interesting productions. Messrs. Schulz, 
Knaudt, and Co., of Essen, make a good show of 
boiler work, flanged plates, forgings, and corrugated 
flues, the largest shown having an external diameter 
of 4 ft. 6in. Messrs. Haniel and Lueg, of Oberbilk, 
near Diisseldorf, have a good selection of large 
forgings, marine engine crankshafts, anchors, &c., while 
the Duisburger Hiitte again exhibit boiler materials, 
such as end plates, flanged both sides for the shell 
and flues up to7 ft. 3in. indiameter, and as perfect as 
could be desired by the most severe critic. Some very 
well-made manhole and mudhole covers, and bridge 
pieces, the latter flanged out of a solid plate, may be 
seen at this stand. The Burbacher Hiitte have the 
largest exhibit of rolled joists and sectional iron in the 
Exhibition, rivalled only by the Société Providence, 
of Hautment. Heavy joists up to 60 ft. long and 
18 ft. to 20 ft. high, represent the largest weight shown, 


| while the greatest skill is probably exhibited in a very 
| light rolled joist 4 in. by 2 in., and 120 ft. long, and 


bent backwards and forwards in snake fashion to get 
i A useful section 
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sketch for built up columns, four bars forming a 
square column ; itis claimed that their advantage over 


—— 


(For Description, see Page 551), 


id 





various exhibits, two portable engines, a semi-portable, 
a thrashing machine, and a stationary engine. 

In the machinery hall, France and Belgium exhibits 
predominate largely, and the manufacturers of both 


| these countries have done much to make the Amster- 


| dam Exhibition a success, Itis very doubtful whether 
| a larger collection of sugar machinery has ever been 


a 


the Phcenix patterns (specimens of which are also ex- 
hibited) is a greater facility for attachments. | 

German wire works are represented by the best firms | 
in the country, Messrs, Felten and Guilleaume, of | 
Miihlheim, Messrs. Boecker and Co., of Schalke, and 
others. The Gute Hoffnungshiitte has also an ex- | 
cellent stand, showing large and small forgings, | 
— goods, and a compound launch engine of high 

nish. 

In taking leave of this group of exhibits, and on our 
way to the machinery hall, we pass through the loco- 
motive shed, where Messrs. Hudswell, Clarke, and 
Co., of Leeds, are fitting up one of their six-wheel 
locomotives with two axles coupled. Mr. Schichau, 
of Elbing, has in the same shed one of his compound 
locomotives, drawings and detailed description of 
which we shall publish shortly. Tramway locomo- 
tives, built for Dutch tram lines, are shown by 
Henschel and Son, in Cassel, the Nurnberger Mas- 
chinenbau Anstalt, Messrs. Charles Fréres, of Gand, 
and a few more makers. In the grounds on our way 
we pass one of Messrs. Priestman Brothers’ dredgers, | 
similar to that already illustrated in ENGINEERING, a | 
shed containing Messrs, Ruston, Procter, and Co.’s 








seen together in one place, thay may be inspected 
here ; few are yet quite finished, some are still in a 
backward state, but showing sufficient to indicate 


| what is coming. <A very complete set of vacuum pans 
| and accessories, and a large Corliss engine, are in course 
| of erection by Mr. H. Bollingkx, of 


russels. Messrs. 
Cail and Co., of Paris, have, in addition to their sugar 
machinery, a large paper-making plant. Messrs. Cail, 
Halot, and Co., of Brussels, are fitting up a set of 
vacuum pans, complete with engine pumps, &c., 
while another set is exhibited with a single cylinder 
condensing engine by the Société Anonyme de 

ussu. Some accessories are shown by the Suden- 





burg Magdeburger Machinenfabrik, who have a 
number of centrifugals on their stand, driven by 
cotton belting, which is kept tight by the counter- 
shaft being arranged to slide on its bedplate. Several | 
filter presses are shown, consisting of a number of 
vertical chambers formed in cast-iron plates resting on | 
two parallel bars. Several of these plates are set | 
side by side, and then screwed up, after which a 
pressure is exerted by the fluid being forced into the | 
filter chambers by hand or power pumps. Messrs. | 
Julius Blanke and Co., of Merseburg, exhibit a number 
of iron and bronze fittings for sugar and other works, 
also pumps, presses, valves, &c., while Messrs. Mayer 
and Co., Kalk, near Cologne, make a very good show | 
of punched sheet iron and other metal used for a | 


{iii} 


variety of purposes, such as press-plates, sifting and 
cleaning drums for grain, and also for ornamental work, 
for which some very good designs are shown. 

Marine engineering is not widely represented at 
this Exhibition. The largest object in this class 
is a compound condensing engine with inverted cy- 
linders, the condenser forming the back support and 
wrought-iron columns the front support for the cylin- 
ders. This engine, which is of very substantial design 
and good workmanship, is built by Mr. F. Schichau, 
of Elbing. The launch engine exhibited by the Gute 
Hoffnungshiitte, we already referred to when speaking 
of their stand in the main building ; but Mr. Beer, of 
Jemeppe, near Litge, shows a small propeller engine 
for a steam launch, fitted inside the ship’s hull, and 
arranged with its cylinders inverted and placed at an 
angle of about 35 deg., the propeller shaft being placed 
between and below the cylinders. 

Several specimens of nicely-designed cable winches 
with independent engines are exhibited by Messrs. 
Harfield and Co., London. Little two-cylinder in- 
verted engines work a worm and wormwheel gearing, 
to which are attached the chain wheels. Both design 
and workmanship of these cable winches appear to be 
good, 

Engines are of course found ona variety of stands and 
distributed over the building. A very large horizontal 
compound condensing engine is being erected by the 
Atelier de Construction de la Meuse, of Liége, and 
this engine is, we understand, intended to drive part 
of the machinery exhibited. Some good specimens of 
engines may also be seen on the stand of the Suden- 
burger Maschinenfabrik, who exhibit a condensing 
and an ordinary high-pressure engine. Messrs. Mar- 
shall, Sons, and Co., of Gainsborough, have on their 











_ 3554 


stand an 8 horse-power compound, three port- | Edison dynamos, excluding those in England, amounts 
able engines and a vertical engine, in addition | to the following numbers : ‘Type E (17 lamps), 30; type 
to one of their thrashing machines. Some milling} Z (60 lamps), 204; type L (150 lamps), 16; type K 
machinery is exhibited by Mr. G. Kieper, of Stuttgart, | (250 lamps), 55. The number of machines in use in 
and some grain cleaning apparatus of Kriiger’s patent | England is not specified, but the lamps amount to 
by Mayer and Co.. of Kalk, near Cologne. A very | 8598, of which 950 are at the Holborn Viaduct instal- 
good show, including a thrashing machine, grain clean- | lation, 1000 at the Holborn Restaurant, 1000 at 
ing and separating apparatus, grinding mills, and} Messrs. Mather and Platts, the makers of the 
other machinery, is made by Mr. Luther, of Braun- | machines, 1000 at Messrs. David Mosely and Sons, 
schweig. 
Steam hammers are exhibited of small sizes only. | one of the directors of the Lancashire Company. 
The Société Anonyme des Usines de Gilly, Belgium,} ses 
show two small steam hammers for ordinary forge 
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B. and S. Massey, Manchester. 

There is nothing strikingly novel among the various | light companies of this country. That firm have 
steam boilers exhibited, although some very good speci- | recently fitted up the spirit distillery of Messrs. 
mens of boiler work are shown. Messrs. Schulz, |(Giunwald and Co., at Budapest, with sixty {Swan 
Knaudt and Co. have in the Exhibition one of their large | lamps, and have completed the installation at the 
Cornish boilers with the tlue placed one side* which is a | sugar factory at Sokolnitz. They have also during the 





type of boiler, consisting of a cylindrical upper boiler | Hungarian Lloyd at Trieste with incandescence lights, 
to which are attached at the bottom by short oval|and have made with great success experiments in 
necks, placed crossways to the boiler, three rectangular | electric lighting on the man-of-war Custozza, now 
chambers, the centre one larger than the two end | anchored at Piela. 

chambers, and these chambers are connected by a - 
number of small tubes, the sides of the chambers} The German Navy Department has recently realised 
acting as tube-plates ; the tubes are inclined upwards | the necessity of employing electric projectors on 
towards both ends to allow the steam to escape more | board the fleet for signal, search, and navigation 


readily. The boiler is a good ordinary job. A single | lights. We notice ina Kinigsberg journal a descrip- 





seen on the stand of the Société Anonyme de Boussu. | Kénigsberg Exhibition to which we referred last 


Manchester, and 1000 at the mill of Mr. Wright Turner, ' 


work, while a better selection is shown by Messrs. |Co., of ‘Budapest, increase with a rapidity which | 
must be regarded with envy by many of the electric | 


splendid job. M. Pétry, of Liege, shows a novel | last fortnight furnished the offices of the Austro- | 


furnace marine boiler of usual construction may be| tion of an apparatus of this kind, shown at the| 


chinery and tools of all kinds at the Amsterdam 
Exhibition, of which it would be difficult to give even 


There is, of course, a great variety of small ma-| week. The writer of the nofjce says, ‘‘One of the 
most interesting sections of the exhibition is that | 


devoted to electric lighting apparatus for ships, shown 
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power. The new installation, for which the pre- 
| parations are already far advanced, will have a closed 
metallic primary circuit extending from Aldgate along 
the line of the Metropolitan Railway to Notting Hill 
Gate and back again, the main generator being at 
Kdgware-road. At Aldgate there will be two Jab- 
lochkoff candles and 60 Swan lamps of 50-candle 
power each; at King’s Cross two Sun lamps and 
00 Woodhouse and Rawson incandescence lamps of 
50-candle power; at Gower-street one Jablochkotf 
candle and 40 incandescence lamps; at Edgware-road 
one Jablochkoff candle and 40 incandescence lamps ; 
‘and at Notting Hill Gate two are lamps and 50 inean- 
descence lamps. Thus the total will be four Jab- 
lochkoff candles, two Sun lamps, two are lamps 
(regulators), and 240 incandescence lamps, which, if 
supplied direct from the primary generator, would 
require a conductor of enormous cross section, or 
otherwise a great part of the power of the engine 
would be spent in heating the leads. The current 
that Messrs, Gaulard and Gibbs propose to employ 
will have an intensity of 16 ampéres, and will traverse 
a conductor of No. 6 or 8 Birmingham wire gauge, 
| while its potential, which is of course great, will be 
; automatically regulated to the requirements of the 
| circuit. Experiments made by a Siemens Watt-ineter 
show that the secondary generators give a useful return 
equal to about 85 per cent. of the energy imparted to 
them. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Y esterday there was a goo 
attendance on ’Change, but again the amount of business 


a general description, and we will only mention a few 
more specialities in our brief notice. A good show is 
made by M. Gruson, of Magdeburg, of chilled cast- 
ings and steel castings for a variety of purposes, such 
as crossings, switches, railway wheels, breaker jaws, 


by Mr. Huber, of Hamburg. Mr. Huber explains in | transacted was small. The market was steadier, and 
| his exposé that it is necessary to place the electric | while prices showed no improvement the tone was a trifle 
|light projector, which is to illuminate the vessel’s| better. The stock in Messrs, Connal and Co.’s warrant 
| course, in such a way that the luminous rays shall | store at Middlesbrough on Monday night was 77,167 tons, 
| meet no obstacle, not even that offered by cordage, but which is a decrease of 96 tons on the previous week. 


and rollers for all kinds of industries. All these | that they should strike the sea, the coast, or other ship 
articles have an appearance of finish and smoothness | with full power; for this reason Mr. Huber places 
which makes a very good impression on the visitor. | the projector at the extreme forward end of the ship, 
In the British Section we notice a very nice show of | and the apparatus is suspended in such a way that it 
power looms by Mr. Robert Hall, of Bury; some|can be turned in any desired direction. The lamp 
excellent tools by Messrs. Smith and Coventry, of | used with the projector is, unlike all the other arc 
Manchester, and Messrs. Bow, McLachlan, and Co.,| lamps shown in the exhibition, regulated by hand 
of Paisley. The Dutch machinery section is still very | by the man operating the projector. The con- 
far backward, but some large marine engineering will | struction of the lamp is therefore extremely simple. 
be exhibited in this department, and one of the most} Another advantage lies in the fact that it can 
prominent objects in the Exhibition—a pair of shear} be made in the simplest possible way. All that is 
legs large enough to do credit to any shipbuilding | required is to vary the distance between the carbons 
yard or dock—is of Dutch manufacture. It stands to | and the reflector, this makes or interrupts the current, 
the right of the main entrance along one of the canals, | and Morse signals can be thus transmitted. In making 
and looks more as though it were intended to transfer | signals only the reflector is used ; if, on the contrary, 
a railway wagon from one side of the water to the/it is desired to light the ship’s course, a dispersion 
other, than for the purpose of unloading vessels. | mirror is employed, which flattens the bundle of pro- 
| jected rays and distributes it on the surface of the sea 
— aes ; sic aaeriacia cs or on the coast in such a way as to give a far better 
Phra ce Sheen illumination than could be obtained with an ordinary 
tive views a large pair of horizontal compound | a: — oh — cage Bie — 
reversing rai! mill engines, made by Messrs. Tannett, | by a sh idee he ba ye sean oo 
Walker, and Co., of Leeds, for the works of MLM. de | oer eee eee ieee ne rete aeaee af watfictent 
Wiasdad ob Xe. Miawinen. Ladeains. an Danek: Meee, 1 mathematical precision, by which a range of sufficient 
TI pce ientages /catnce, as: ne: Shaan length can be obtained. An imperfect and primitive 
PFs Ch, or i. sa ag Bs grt sagt mirror like that used in the recent experiments made 
pressure cylinders, each 60 in. in diameter, all having | at tho works of oe sling pe — ta 
5 ft. stroke. The cylinders are steam jacketted, and | notiped in ‘cur colmens ie  albegge Taaags will for 
‘chad ati, aides ‘wallede nik Tk Gediieae the | Short distances produce a brilliant effect, the more 
aoe "habe é Bae ho a neal salen dee striking as the mirror is more imperfect, while the 
atter being worked by a Nydraulic Cy} sah? te enread ave arge are ig very diffe 
reversing. “The crankshaft, which is of the marine -acagg tage eats Braga - gr ae 
type. is made in two pieces bolted together, and | (yantity of light ther vegies to receive in order to 
weighs about 13tons. The pins are 18 in. in diameter | it yooe re al La: y i! - é tion tot] ms th 
and 15 in. long, and there are four bearings, each | oe ee ee ee ee ee ee 
18 in. in diameter and 22 in. long. The connecting 
rods are 13 ft. 6 in. centres. The engines are con- 
structed to work at a pressure of 90 lb. to 100 lb. per en! 
square inch, and deliver their ong steam to a The National Company for the Distribution of 
re an 4 agg in or pore fom Electricity by Secondary ( renerators, cg bought 
dense the steam of the accessory engines, always to be pg seragg ige nee rage bese pair ee 
found in a rail-making plant, and is provided with an Me = lr a a bs cota " - — ~ 
independent pair of horizontal engines, with cylinders Aldeat ry i. i ss Leon G ig oe nf UL ch? 
16 in. in diameter by 30 in. stroke, which work two |; — nny eee ee ee eee ee 
ouble-acting circulating pumps. (page 205 ante) we gave a full description of this system 
double-acting SN age : ly | Of distribution, but we may briefly remind our readers 
mater tannet,, Walker, and Co. have recently |that it omaia in employing” the main” caren 
ade seven pairs ngines of similar ‘ REN RE TIES i 
the foregoing, which, with their condensers, weigh  geamaceeou rinses nih eprlpes, 0 
about 225 tons, and have at present on hand some | ° sees ae oe eee ee 
wenden a sot a where they are to be utilised. For this purpose the 
very heavy machinery for this country and America. main current, which is alternating in character, is 
Some hydraulic cranes of extraordinary dimensions | 11 4e at each subsidiary station to circulate in a con- 











obtained with optical apparatus executed with perfect 
accuracy. 


hope to describe at some later period. with this primary conductor is another, in which 
as cae secondary currents are generated by the reversals of 

ELECTRIC LIGHTING NOTES. 
Tue New York and Brooklyn Bridge is to be lighted | currents. Thus the sole office of the main current is 
by arc lamps on the Weston system. to act asacarrier of energy from the central to the 
——— subsidiary stations, where it is transformed, not into 
From a return issued by the Société Electrique | light, as is usually the case, but into electricity of 
Edison, dated March, 1883, we learn that the sale of | another potential suited for the particular purpose to 
Illustrations of a boiler of this pattern were given on | which it is to be applied, whether it be to high or low 
page 300 of the last volume of ENGINEERING. 











| power at least of the distance, and this can only be! 


are at present being made by this firm, and these we ductor wound round an iron core, while side by side 
’ | 


polarity of the core and the alternation of the primary | 


resistance lamps, or to the production of mechanical | 


Their Glasgow return showed a stock of 580,430 tons. 
| Shipments of pig iron at Middlesbrough continue very 
satisfactory. bp to yesterday morning they had reached 
upwards of 37,000 tons this month. The good exports and 
the higher quotations ruling for Scotch warrants have 
tended to maintain the price of No. 3g.m.b. at 39s. per 
ton f.o.b. Tees, and business was done at that figure 
yesterday. Pig iron makers in the North of England are 
again being exercised as to the heavy production, and 
they are contemplating a scheme for curtailing the out 
put. Nothing definite has yet been done. Hitherto all 
unnatural means which have been adopted in this district 
to stem the current of trade have proved abortive. It 
would seem that the Cleveland ironmasters have yet 
to learn that their best interests are to foster trade and 
produce as good and cheap an article as possible to main- 
tain their hold on foreign as well as home markets. Com 
petition is too keen now to permit of markets being 
bolstered up unnaturally. Hematite iron keeps dull at 
50s. to 51s. per ton for Nos. 1, 2, and 3 f.o.b. west coast 
ports. 


Manufactured Iron.—The manufactured iron trade is 
flat, and prices are tending lower. Ship plates are 
quoted 6/. to 6/, 2s, 6d. per ton, and angles are 5/. 10s, 
to 5/. 12s. 6d. less 2§ per cent. at makers’ works. 
The mills keep going full time on old orders, but 
the lull in fresh contracts for ships is sufficient to 
make itself felt among the malleable iron and _ steel 
manufacturers. Steel rails are selling at low prices, 
4/. 12s. 6d. to 4/. 15s. per ton being quoted f.o.b. shipping 
ports for heavy sections. 


The Dispute at the Eston Steel Works.—The stoppage of 
work at Messrs. Bolckow, Vaughan and Co.’s steel 
works at Eston, Middlesbrough, has been attended with 
serious results, and it is matter for congratulation that 
the dispute is partially arranged. The men have agreed 
to submit the wages question to arbitration, and have 
returned to work on the old terms pending the decision 
of the arbitrator. Mr. C. J. Coleman, the stipendary 
magistrate of Middlesbrough has been chosen, and has 
consented to act as arbitrator. It is difficult to under- 
stand why this course should not have been adopted by 
both masters and men six weeks ago, before there was 


| any likelihood of a stoppage of work, which has resulted 


in such a heavy loss to the district. 
The Coal and Coke Trades.—There is a fair good cle- 
maad for all kinds of fuel, and prices are remunerative. 





ANNUAL DINNER OF THE STUDENTS OF THE INSTITUTION 
or Civit Enerxeers.—The above dinner was held on 
Monday last, the 11th inst., at the Holborn Restaurant, 
and brought together some seventy students and their 
friends, who seemed to enjoy what was in every respect 
a success. The President of the Institution of Civil En- 
gineers, Mr. Brunlees, ¥'.R.S.E., occupied the chair, and 
the usual toasts were heartily received. The number of 
students now belonging to the Institution is between 
seven and eight hundred, and it is not from the lack of an 
energetic whip that so few of their number were present, 
the endeavours of the honorary secretary (Mr. Petti- 
grew) to obtain a good muster being acknowledged on all 
sides. The President's able and instructive remarks to 
them should certainly have been heard by a far greater 
number. The secretary of the Institution (Mr. For- 
rest) was also present, and his remarks on a personal 
matter were received as they should have been, and 
would have been echoed, we feel sure, by ten times 
the number of students had they been present. 
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COMPOUND MILL ENGINES 

At the invitation of Messrs. Goodfellow, engineers, 
Hyde, we had the opportunity last week of being present 
at the starting of a very fine pair of new Corliss valve 
steam engines at the new mill of the Stalybridge Spinning 
Company, Stalybridge, which when fully equipped will 
contain 75,000 mule spindles and full proportion of pre- 
paring machinery. The engines are of the horizontal 
“tandem” compound form, with two high-pressure 
cylinders 22 in. in diameter, 6 ft. stroke, and two low- 
pressure and condensing ones each 42 in. in diameter, and 
of course of the same stroke, — 

The Corliss valves are applied at the steam and exhaust 
passages of all four cylinders and are actuated by a re- 
cently developed knee-joint tripping action, patented by 
Mr. John Ramsbottom (formerly of London and North- 
Western Railway Works, Crewe). The governors influ- 
ence the time of cut-off of the steam valves of the high- 
pressure cylinders, but all the other Corliss valves are 
positive in their motion by means of fixed tripping levers. 

The main shaft and crank-pins are of ** Whitworth 
steel,” with the centre bored completely through, in 
accordance with the most recent practice of Sir Joseph 
Whitworth and Co. The driving power is communicated 
by means of hemp ropes 2 in. in diameter from a turned 
and grooved flywheel 30 ft. in diameter, 7 ft. wide on 
face, weighing 76 tons, having turned V’s for 27 ropes, 
and running at 42 revolutions per minute, ora speed of 
rope travel of 3958 ft. per minute, at which speed, with 
80 1b. in the boilers, the engines are intended to develop 
1000 actual horse-power, or equal to about 106 ft. of 
single rope travel per horse-power per minute. The ropes 
are specially made for the purpose by two neighbouring 
firms, viz., Messrs. Kenyon, of Dukinfield, and Messrs. 
Hanson, Scott, and Co., Stock port. ; 

The guide bars of each engine are placed widely apart, 
giving ample room for access to the crossheads. The bars 
are bored out to a diameter of about 3 ft. 1 in., and are 
15 in. and 12 in. wide for the high-pressure and low-pres- 
sure cylinders respectively, the lengths of slide blocks 
being 32in. and 24in. respectively, thus having ample 
bearing surface. The larger slide blocks have the thrust 
of the 15 ft. connecting rods to resist, while the smaller 
ones have only the weight of the piston rods and propor- 
tion of pistons to carry. 

In addition to the ‘cut-off’ action of the governors as 
applied to the steam inlet Corliss valves of the high- 
pressure cylinders, there is a special trip motion 
arranged to be acted upon by the governors as soon as 
they indicate an increase of speed of engine of three revolu 
tions per minute, the release effected permitting the 
instantaneous and automatic closing of two wing and 
throttle valves in the inlet pipes. A hand lever is placed 
close to the starting wheel by means of which the 
engine driver can replace the trip gear at his pleasure. 
All the handles, wheels, and levers for working the 
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engines are placed in the space between the two engines, | 
from which position the driver has full view of all parts of | 


theengines. Vertical air pumps worked by wrought-iron 
L levers connected with sufficiently large condensers, 
together with the usual blow-through, drain, escape, and 
other pipe arrangements, complete the engines, which are 
throughout of very strong construction and excellent 
design and workmanship. 

Four ‘ Lancashire” boilers are laid down, made by 


7 ft., constructed to work at 85 lb. steam pressure. One 
large ‘‘ Green's” economiser will shortly be completed, 


and when the whole is finished and the mill is com- | 


pletely furnished, it is confidently expected that the 
coal consumption will be within 27 tons per week, or about 
2]b. per indicated horse-power. 

We understand that a somewhat similar pair of com- 
pound engines, «# little larger than these, working now 
at Mr. John Mayall’s mill, Mosley, are driving a mill of 
70,000 spindles on a consumption of 28 tons of coal per 
week, of ordinary quality, such as is supplied at 7s. per 
ton. 

One feature in the Stalybridge Spinning Company’s 
mill arrangement that should be noticed is that the engine 
power is applied in the middle of its length, the shafting 
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WIRE ROPE TRAMWAYS. 
Wire-Rope Traction on Tramways as practised in American 
Cities .* 
By CHARLES FarquHar Finpiay, M.A., Assoc. M. 
Inst. C.E. 


TRACTION, by means of a rope and stationary engine, 
was the way in which steam power was first applied to 
locomotion, though it is only recently that it has been 
applied to passenger transport ona large scale. In the 
early days of railways a long and fierce conflict took place 
between the advocates of the stationary and locomotive 
systems, the issue of which at that time seemed doubtful, 
though it is difficult to realise the fact in the light of our 
present knowledge and in view of the vast railway sys- 
tems of the world as they exist to-day. George Stephen- 
son’s opponents even went so far as to say that no 
locomotive could be built which would haul its own 
weight up a moderate grade, even without any train. 
The same controversy in a somewhat different form was | 
raised by the invention and surprising success of the | 
**atmospheric railway.” Although this episode has been | 
almost absolutely forgotten, a number of atmospheric | 
railways were built and answered every promise of the | 
projectors ; a Parliamentary Commission was appointed, 

| 
| 








and reported favourably on the system as applicable to | 
general railway purposes, and what is now the London 
and North-Western Railway sent Robert Stephenson to | 
Dublin to examine the atmospheric line there, and report 
on its suitability for the Holyhead Railway, then about 
to be built. His report was practically the death-blow | 
of all stationary systems for trunk lines of railway. 
His main objection may be briefly summed up in the 
words he applies to them, as being “‘inelastic,” or ‘ in- 
flexible.” He admits, however—and this is the point 
which is important for the purpose of the present | 
paper —that there are where the stationary | 
system might be the proper one to use, and would | 
have an advantage over locomotives. My object in| 


Cases 


going back to these dead controversies is to meet 
an objection that may be raised at the outset by engineers | 
against rope traction—viz., that it is one of the things | 
that has had its day and been buried. The perfection to 
which the locomotive engine has been brought, and the | 
triumphant success it has achieved, are apt to create a pre- | 
judice against any other method of applying steam powe 
to traction. An influential American engineer said, when 
told of the rope tramway in Chicago, that it was an | 
exploded idea fifty years old, and therefore refused to} 
examine it further. As @ matter of fact, in all the dis- 
cussions of the past fifty years on the relative merits of 
locomotive and stationary systems for traction, discussions 
in which the most distinguished names im the history of 
the engineering profession may be found, it has always 
been allowed that though stationary systems will not 
answer for general railway purposes for many good 
reasons now obvious enough, yet there are special circum- 
stances where they will not only answer, but have a great 
superiority. What then cre these circumstances? First, | 
as indicated above, the line must not be required to form 
part of a general railway system with mixed traffic; it 
must be isolated, the only exception to this rule being in | 
very mountainous countries where gradients for a locomo- 
tive line would be too expensive. Secondly, the traffic | 








| 





: Bre | must be such as can be conveyed at one uniform rate of 
Messrs. Fernihough and Sons, Dukinfield, each 28 ft. by | 


passing off to right and left on each floor, and conse- | 


quently is of the lightest dimensions that could be made 
use of when driven from one source. Ropes lead direct 
from the main flywheel to receiving pulleys on each floor, 
so that the half of any one floor could, if required, be 
laid off from work by the removal of one or two ropes. 
During the time the engines were at work the chairman 
of the company and Mr. Goodfellow let them run at an 
increased speed for a short time, testing them at from 
fifty-six to sixty revolutions per minute, or considerably 
over one mile per minute speed of rope travel, the engines 


being steady and cool throughout, and the air pumps | 


working well and without any overflow of water from the | 


tops of the hot-wells. 
Rope driving engines of this class are now being sup- 


plied by the makers of these to many other mills, and | 


several are already at work in this country, in Germany, 
at Bombay, and in other parts of India. 


THe Brake Farture AT NortHAMPTON.—ERRATUM.— 
In our article on this subject last week the accidental 
omission of the word ‘‘ without” in the fourth line of the 
first column on page 538 materially affected the meaning 
of the sentence in which the omission occurred. The 
sentence should read: ‘‘ But, further, as we have ex- 
‘ plained in previous articles, the brake may be released 
by the large ejector without restoring any useful 
;, Amount of vacuum in the reservoirs throughout the 
_, train, even although a considerable amount of vacuum 
‘May at the same time be registered upon the gauge on 

the brake pipe of the engine.” This is of course a serious 
defect in the Cheten brake, well deserving attention, 





speed. Thirdly, it must be considerable in amount. 
Fourthly, an additional comparative advantage arises 
where there are steep gradients. 

Where these conditions are fulfilled the economical 
advantage of the stationary system arises from two 
sources. First, the dead weight of the locomotives which 
has to be great in order to get the adhesion for the | 
driving wheels is saved. On tramways the locomotives 
weigh, as a rule, more than the cars fully loaded. Asa 
set-off to this there is of course the weight of the rope, but 
that is small in comparison. Secondly, there is a great 
economy in replacing a number of locomotive engines by a 
single stationary engine and boilers with modern coal- | 
saving appliances. The economy from these two sources 
may be seen by a rough but fair comparison between the 
New York Elevated Railway, a locomotive road, and | 
the Chicago City Railway, a wire rope tramway. On the | 
former the coal consumption is over 10 lb. per train per 
mile, and on the latter about 2lb. Of course the trains | 
on the former line are heavier, about twice as heavy pro- | 
bably, apart from the engine, but they do not carry 
more passengers on the average mile for mile, and run | 
at about the same intervals. 

This being the case, the question will naturally be | 
asked, how does it come to pass that a means of traction, | 
apparently so simple and straightforward, is only now | 
coming into use for passenger transport after being so | 
frequently discarded in favour of locomotives? The 
answer is, that there are two practical difficulties to be 
confronted in adopting the system, which seemed to be 
almost prohibitive until actual experiment proved that 
they could be satisfactorily overcome. The first of these | 
difficulties and most important was that the capacity of a | 
rope railway was so seriously limited by the fact that 
cars could only be connected with the rope when it was 
at rest, and, as long as that was case, until it was found 
that with a rope in perpetual uniform motion cars could | 
be attached to or released from it with perfect ease and | 
certainty, the inconvenience of the stationary system, | 
either with a moving rope or a moving column of air, 
was such as to insure its final abandonment. This 
inconvenience applies equally to the electric railway 
in some of its forms, and may be briefly described | 
by saying that, the line being divided into sections, | 
each worked from one station, no train can enter 
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on any given section till the previous train has left it 
This was the main reason why the London and Blackwall 
Railway, which was worked by rope for many years, 
was finally converted to a locomotive road. This dif- 
ficulty is the more serious because the only circumstances 
in which a railway fulfils the conditions above laid down, 
as those in which alone rope traction is likely to succeed 
for passenger railways, occur in the case of the local 
traffic of large towns, and there it is essential for the 
purpose of the lines to have both frequent stops and 
frequent trains, which are incompatible with a block 
system over sections ef a mile or two in length. The 
second difficulty that prevented the use of rope traction 
arises out of the same fact, that it is only in the neighbour- 
hood of large towns that it can succeed. For, with afew 
notable exceptions, the local traffic of large towns mu 
be carried in the streets themselves, and the problem is, 
how to dispose of the rope so as not to interfere with th 
other traffic in the street. 

Necessity appears to have been the mother of 
vention as of somany others, for although many attem) 
had been made in various places to overcome the diffi- 
culties above described, none were ever a practical success 
until the Clay-street Railroad was built in 1873 in San 
Francisco, on a hillside with a slope of 1 in 6, and where 
therefore any ordinary means of traction were impossible, 
and where nevertheless it was essential for the cars 
to start and stop anywhere on the line, just as on 
ordinary tramways. The idea seems to have been taken 
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| from the wire rope railways used to convey ore from 


mines for shipment, but the “grip” or “gripper,” as it is 
called, was quite new, and was the invention of Mr. 
Hallidie, the President of the Clay-street Railroad Com- 
The rope was carried in a tunnel or tube formed 
between the rails, and having a longitudinal slot # in. 





| wide open along its crown, through which passes the 


This tube with its slot, through 
which the shank passes, shows a striking resemblan 
to the tube of the atmospheric railway, only here it 
is fortunately unnecessary to close the slot after the 
passage of the train. The grip was made of an L shape 
in order to clear the pulleys which were necessary inside 
the tube above the cable to hold it down at an upward 
It has two motions, one by which the 
whole machine can be lowered to grasp the cable and 
raised again so as to clear the pulleys when travelling 
along, and another by which the jaws are compressed on 
the cable with any desired force. Both ions are by 
handwheels turning screws, one screw bei to 
the other. The shank or thin portion of th 1g 
through the slot is in two portions, one a 
handwheel. The sides of the tube 
cast-iron ‘‘ yokes” as they were 
to support the iron bars formi 
and to fix the gauge of the line, and alsw su 
pressure on the sides of the tube. Between the 


steel shank of the grip. 
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the sides of the tube were formed of sheet iron. grip 
was mounted on a ‘“*dummy” or small car se from 


ngers 





the passenger car, but having seats for a few ps 
also. Special brakes were provided in case of accident in 
addition to the ordinary brakes on the wheels. After tl 
success of this line was firmly established other cal 
tramways were built on the steep hillsides over wl 
San Francisco spreads, and the economy of the systen 
over horse traction was so great that one by one the horse 
tramways on the more level streets were converted into 
Six companies are now using the w rope 
system in San Francisco, and the werk of extending the 
lines and wpening new ones is constantly in progres 3 
companies that have converted their lines have invariably 
prospered by the change. F t 
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For instance, the Sutter-street 


| Company, which was being worked unprofitably, ex- 


pended a large sum on the conversion and so reduced its 
working expenses, and increased its traffic as to earn \ 
shortly 30 per cent. on its capital, while its stock qua 
rupled in value. As was natural a great many variations 
were made from the details of the works on the Clay- 
The success of the 
system and its evident capabilities attracted the atten- 
ent Ottice 
j An 











now shows a list of over 150 patents on the sul 
excellent account of the Clay street Railroad 
next one built, the Sutter-street, is f 


» be Tou 
Annales des Ponts et Chaussées, Fifth Series, vol. 
1877). My intention this evening is to desc 
particularly the cable tramways at Chicago, because they 
are a much more extensive undertaking than any in San 
Francisco, because they are supposed to embody the best 
results of the experience of San Francisco, and because I 
have had the opportunity of making myself fully familiar 
with all the details of them. 

The Chicago City Railway Company covers with its 
system of tramways all the south side of the city, there 
being two other companies to which the north and wes 
sides are allotted. The total length of tramway li 
owned by the three companies is more than 150 miles 
(measured on single line), and isincreased every day. The 
whole surface of the city is practically a dead level, and 
so forms the greatest contrast to the conditions whic 
first gave rise to the cable tramway in San Francisco. In 

















| other respects it was a great advance on what had been 


done before. In San Francisco each street was operated 
by a separate engine, and in all cases but one, the lines were 
perfectly straight, and in that one case the car is detached 
from the cable and runs round a curve by its momentum, 
picking up the cable again on reaching the straight. 
In Chicago, on the contrary, it was essential to take cars 
round the curves by the cable, and it was desired to operate 
the network of lines shown on the plan, Fig. 1 (page 560), 
from one station. It was inno sense acompulsory change, 
for the company was in a most prosperous condition—its 
100 dols. stock quoted at about 250 dols.—and was simply 


carried out because of the advantages to be gained by the 
change. 


The line first converted was State-street, and 
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this was opened in January, 1882, but engines were at he 
same time provided and all arrangements made for in- 
stalling machinery to operate the whole system by means 
of ten long endless cables and a few short auxiliary cables 
deriving their motion from the main cables. ; 
State-street is worked by two cables—one passing north 
from the engine-house and one south to the terminus. In 
passing the engine-house one cable is disconnected from 
the cars, and they run a short distance by their momentum 
to the point where they pick up the other cable. At the 
north end of the line it would be awkward to have to 
witch cars from one line to the other as it is in the heart 
of the city, and so they are reversed by being taken round 
(Fiz, 2), a loop by an auxiliary cable which is driven by the 
main State-street cable at a speed reduced to one-half. On 
completing the loop the car connects again with the main 
cable for the return journey. The cars that travel on 
Wabash and Cottage-Grove Avenues travel round the 


“yokes” are of wrought iron and spaced 3 ft. apart, 
the edges of the slot formed by J-shaped bars bolted 
to the T-irons of the yokes. On the curves, angle 
bars, as Shown dotted in the drawing, are added to guide 
the grip, and conical upright pulleys, 14 in. at top 
and 18 in. at bottom, placed 8 ft. apart to guide the 
cable. The carrying pulleys are 32 ft. apart and are 
composed of cast-iron rims with wooden sections laid 
across, having the end of the grain outwards. The two 
rims are bolted through to hold the woouen sections in 
place. Catch basins are built every 300 ft. to take the 
drainage of the tube, with an overflow to the sewer. The 
cable is 3 in. in circumference, of 6 strands, each of 19 
iron wires, with a hemp core. The breaking strain is 
given as 25 tons. It weighs 2} lb. per foot and cost:8d. 
per pound, or 75/. per ton. An apparatus is necessary 
for taking up the slack of the cable. For this purpose 
the cable is passed round a sheave mounted on a travel- 


Grove Avenue cables have to be conducted to some dis- 
tance from the engine-house before reaching the points at 
which they come into use, and the same is the case, as 
will be seen from Fig. 1, with all the other cables 
which have not yet been laid. These cables are con- 
ducted from the engine-house to their respective districts 
in small concrete-walled tunnels, formed in the centre of 
the street between the tramway lines. The portion of 
Twenty-Second-street, between Wabash Avenue and 
Cottage Grove Avenue, together with the curves leading 
into those streets, is operated by an auxiliary cable driven 
like the belt line cable before described, by the main cable 
in Wabash Avenue at half its rate of speed. The reason 
of this was that Twenty-Second-street is a narrower street 
in which a slower rate of speed was thought desirable, 
and also that at the- time this work was laid out, it was 
not thought safe to attempt sharp curves (i.¢. 35 ft. or 
40 ft. radius) on a cable at 7 or 8 miles an hour. With the 
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same loop to reverse their directions, but are drawn round 
by a separate cable, as the “ belt line” cable just described 
would not serve them at two of the corners (Fig. 2). These 
two belt line cables travel round the loop in one tunnel, and 
at the corners are kept apart by separate sets of guiding 
and supporting pulleys arranged very much as in the litho- 
graph exhibited, Sheet 2. The grip (Fig. 3) used differs very 
largely from that originally invented by Hallidie, and was 
an improvement on various modified forms used in San 
Francisco. The jaws compress the rope above and below 
instead of sideways. The lower jaw is fixed relatively to 
the car and carries the cable on small brass wheels 
whether the car is moving or at rest. The upper jaw is 
thrust down on it by a lever. The jaws consist of cast-iron 
frames fitted with wooden blocks. The blocks wear 
rapidly but are easily replaced. A special device is used 
for disengaging the cable at the end of the journey, con- 
sisting of two spools of conical form shown in the draw- 
ing. When the lever is moved through a large are the 
upper jaw in rising raises the spools snd the cable is 
lifted by them and rolls off the edge of the spools, which 
are then released by a sort of trigger action and drop 
back to their seats. A special arrangement is also 
necessary for bringing the cable into the grip at the 
commencement of the journey. This is done by an 





elevating sheave (Figs. 4 and 5), which raises the cable 
within 7 in. of street level, as shewn in drawing. 
The construction of the tube is shown in Fig. 6. The 


ling carriage (see Fig. 9) the carriage being held 
back against the pull of the cable by a weight. The 
weight now used is about two tons, giving a minimum ten- 
sion of one ton on the cable, the load having been largely 
increased since the road started. The length of the ways 
on which the tension wheel carriage runs is 100 ft. The 
carriage is in constant oscillation while the cable is run- 
ning, moving irregularly through a space of about l8in. A 
similar apparatus has been designed with an automatic ad- 
justment of tension to the requirements of the work, such 
as has been shown to be desirable. At Chicago the ten- 
sion apparatus is in the engine-house, but where there is a 
steep hill, as at Clay-street, San Francisco, it has to be 
placed at the foot of the hill, wherever the engine may 
be. On some lines it might be necessary to have more 
than one tension weight at different places on the line. 
Where large sheaves have to be placed underground to 
deflect the cable a vault is formed under the street and 
roofed with beams ard brick arches, and the lines carried 
over it in the manner shown in Figs. 7, 8, and9. In 
State-street and Wabash Avenue, where the machinery 
is placed for operating the belt line cables, the vaults are 
130 ft. long and 23 ft. across in the widest part. Figs. 7 
and 8 show the arrangement of machinery in these 
vaults. The tension wheel for the belt line, and the 
main cable and belt line cable are distinguished in the 


| drawings, and can be followed in their course round 


the various sheaves. The Wabash Avenue and Cottage 


experience they have now had, it would not, as far as 
the curves are concerned, be thought necessary to provide 
a separate cable. As tothe reduced speed, it must be 
understood that with any of the forms of grip in use, the 
car can be made to travel at any speed from the full 
speed of the cable downwards by relaxing the pressure on 
the jaws of the grip, and thus allowing a certain slip to 
the cable. With a skilful driver the speed of the car can 
be regulated with the utmost nicety, but at the same 
time it is not desirable to have the rope travelling at a 
higher rate of speed than the car can be allowed generally 
to maintain ; for the wear of the cable and grip by 
having the slip of the cable constantly going on would be 
excessive. For this reason the cables which run south of 
Twenty-Second-street are geared to run faster than those 
north. When the State-street line was first opened, 
fifteen months ago, the south cable travelled at nine 
miles per hour, and the north one at eight, thus giving a 
speed of four miles per hour to the belt line cable. The 
speed of the engines has, however, been reduced since 
from 72 revolutions per minute to 64. The engines (see 
Fig. 9) are of the Corliss type, condensing, with 24 in. ey- 
linders, 4 ft. stroke, working pressure of steam 58 lb. The 
drums are 12 ft. in diameter, with three grooves, and the 
grooves are cast to a semicircular protile at bottom, 
fitting the cable exactly, and not lined. The drums are 
all overhung, so that the cables can be unshipped from 
them. There are two heavy flywheels on the crankshaft, 
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A continuous bases is used, saab i the tine of 
the grip by means of a similar lever to the grip lever 
(Fig. 10). It is a chain brake, the chain drum being 
loose on the front axle of the car and bearing a disc 
into contact with which can be forced another dise re- 
volving with the axle. The friction between these 
dises winds up the chain. This forms a very powerful 
brake and requires almost no effort to apply it. <A train 
of three loaded cars can be stopped by it in 8 ft. or 10 ft. 
from eight miles an hour. 

Other details of the work will be tolerably well under- 
stood from inspection of the drawings, of which Fig. 1 is 
a general plan of the south-east portion of the city . ah 
which distances are shown by circles struck from the 
Court House in the centre of the city. Fig. 2 is an 
enlarged plan of the loop at the city end of the lines, in 
which the ne of the guiding pulleys on the curves 
is shown. Figs. 4 and 5 are longitudinal section and 
plan, showing Soe elevating sheave and the manner in 
which the grip deviates from its straight course to avoid 
the sheave, and then approaches the cable at the right 
level to receive it between the jaws. Figs. 7 and 8 area 
longitudinal section and plan of the vault and machinery 
in State-street, where the ‘‘ belt line” cable receives its 
motion from the main cable. The 12-ft. sheave by which 
the main cable is reversed is seen on the left, and on the 
same axle is the 6-ft. sheave with a second idle 6-ft. 
sheave opposite, in order to get a second wrap on the 
driving sheave. The tension apparatus for the belt line 
with its carriage and weight may be seen to the right of 
the drawing. The lines of the cables are somewhat ciffi- 
cult to follow, but can be traced. Fig. 9 is a plan of the 
engine-house and driving machinery. It may be noticed 
that the use of an idle drum, in order to get several wraps 
on the driving drum, is avoided by having a pair of drums, 
each driven from the same shaft and tilted in opposite 
directions a little, so that corresponding grooves are in 
line on the under side of the wheel and out of line by the 
breadth of a groove on the upper side. This arrangement 
works with perfect smoothness. Its site is shown in 
Fig. 1. In rear of each pair of driving drums is seen the 
tension apparatus. Fig. 10 is a longitudinal section 
through the ‘ grip car” and roadway, showing how the 
grip is mounted. 

Now as to the actual results of twelve months’ working 
of the line in State-street. Financially, and as regards 
public convenience, they are extremely satisfactory. The 
trafticon this street more than doubled in a few months 
after the cable was put in; the company has been unable 
so far to build grip cars fast enough to meet the increase, 
and the value of building land in the district served by 
this tramway has gone up ina most remarkable way. I 
am sorry not to beable to give anything authoritative as 
tothe actual cost of operation. The President of the com- 
pany has been several times questioned, but always says 
that owing to the accounts of the cable not being kept 
separate from that of the horse lines, he cannot compare 
the working expenses. However, I can give you figures 
which will enable you to appreciate the results pretty 
well. The engines were indicated on one occasion at the 
busiest time of the day, when the State-street line was 
alone working and show ed 215 horse- power. There were 
forty-three trains on the cables, and the number of pas- 
sengers on board was estimated at 1900. This gives 
five horse-power expended per train (the train averaging 
two passenger cars and a grip car). The passenger 
cars have seats for thirty, but fifty or sixty commonly 
ride on each car at the busy time in the afternoon. 
I do not think any other known system of traction 
could show a result in actual everyday work to com- 
pare in economy with this. When the cable line was 
opened, 480 horses were dispensed with. Considering the 
increased traffic since, it would certainly be modest to say 
600 horses would be needed to do the work done on State- 
street by the cable when the diagramabove mentioned was 

taken. The entire cost of the keep of a horse to the 
company is 2s. a day including renewals, stable expenses, 
and allother items. So that the cost of the 600 horses 
would be 60/. per day, or, say, 22,0007. per annum. The 
fuel used averaged 630 1b. per hour, or 6 tons of 20001b. 
per day. Atthe high price paid for coal (7 dols. perton) this 
is 81. 15s. per day, and adding to this wages of gate 
drivers and firemen at 1/. 10s. per day we have 10/. 5s. per 
day, or, say, 4000/7. per annum, as against 2 22,000/. for the 
horses. Ag gainst this large saving “by the “cable system 
must be set the interest on the first outlay and deprecia- 
tion and maintenance of plant. As the work was done at 
Chicago the 18,0007. per annum above shown as being 
saved on working, would be all swallowed up by these 
charges, and the large increase of traffic must account for 
the undoubted profit made by the change. That it has 
been profitable is shown by ‘the fact that not only do 
the officers and shareholders express the greatest satisfac- 
tion at the result, but the stock of the company has risen, 
so that when I was last there in September it was quoted 
at 330 to 350, having been about 250 twelve months 
before, and at that time only State-street, or one-fifth of 
the total mileage of the company, had been converted to 
the cablesystem. The capital for the new work was raised 
on 6 per cent bonds, which are above par. The actual 
cost of building the line has never been published in any 
“or tail, and I doubt whether it is known, but it was stated 
by the President of the company that the total cost of 
works up to the present was 3,000,000 dols. Some of this 
was incurred on account of the general system and not 
State-street alone, and so the cost of State-street line, in- 
— engines, machinery, ig , might fairly be taken as 

5250, 000 dols., or say 250, I should like tosay, how- 
ever, that no one who has seen these works in course of 
construction and knows anything of such matters, could 
discover what there was in “them to cost this huge sum. 

ainly they could not help being expensive, because I 
> you will agree with me that the design shown in 
) very extravagaut one. Wrought iron in 





is 





America 1s a very expensive material, rivetted work 
costing rarely less than twice what it does in England, and 
the ingenuity of the author of that design appears to have 
been expended upon using the greatest possible quantity 
of it, andin such forms as to require the greatest amount 
of work, both in the shops and on the ground, and with no 
corresponding advantage, for an accurate result in the 
finished structure would be difticult with the best work- 
manship, and was impossible with the Swedes and 
Italians who built the road, and who neither understood a 
word that was said to them nor had any idea of what it 
was they were at work on. Still, in spite of the wasteful 
design adopted for the tunnel, it ought not to have cost 
anything x like the fi 
the President, as may be verified by taking 
quantities of material and pricing it according to the 
current rates at the place. It would be an ample allow- 
ance to give one-fifth of the above figures as the cost of 
a similar piece of work here, properly designed and let by 
contract, but no accurate estimate can be given, as it 
would depend 
adopted. 

Besides the tramways in San Francisco and Chicago the 
only cable tramways now in operation are at Dunedin, 
N.Z., and at Philadelphia. The Dunedin line was built 
much after the same plan as the Clay-street Hill line, 
and uses the Hallidie grip. It was a novelty, however, 
in being a single line with passing places, and it has two 
curves forming an S, and is ona steep hill. It has been 
in operation about three years. 

The Philadelphia line is a piece about 1) miles in 
length on the outskirts of the city, built by the Union 
Passenger Railway Company as an experiment, preli- 
minary to introducing it this year on Market-street, the 
chief street of the city. They were of opinion that none 
of the systems of construction hitherto used would suit 
them, as they would not be allowed to open the streets 
for the length of time required to put in such a trench as 
any of those before used, and the city authorities not 
being disposed to give them any particular privileges, and 
the streets being in places very narrow, it was decided, 
therefore, to use a cast-iron tube, as shown in Figs. 11 
and12. The ground was excavated for each 8 ft. length of 
tube at once, and the tube put in w ithout any foundation, 
and ground filled in again, thus causing a minimum of 
disturbance in the street. A gang of ten men laid ten or 
twelve lengths of tube in a day, including excavation and 
filling in, but not paving. So far it was very convenient, 
and it may be, as was sz aid, that no other plan could have 
been adopted there, but it has the disadvantage of being 
costly, the tube weighing about 240 lb. per foot, and 
besides the tube is acknow vledged to be too small for the 
purpose, being only 12 in. in diameter, and they are 
going to use a larger one on Market-street, which 
will, I suppose, be still heavier. Every fourth sec- 
tion of tube has a box cast in it which holds the 
carrying pulley, and serves as a catch basin also. The 
grip is of a novel character, the jaws gripping the 
rope on its sides as in Hallidie’s grip, but having 
wheels below to bear the weight of the cable as in the 
Chicago grip. Also the grip is suspended below the body 
of the c car, and worked by a link connexion from the front 
platform of each car, thus doing away with the separate 

‘ grip-car” or ‘ “dummy.” This line was opened since I 
came home, and I have not heard anything as to how it 
works. Nearly every tramway company of importance, 
however, in America has sent representatives to inspect the 
Chicago line, and many of them have expressed their contfi- 
dence in the system, and their intention to adopt it svon. 
The only doubt some of them seemed to have was as to 
the effect of a severe winter on the line, and that must 
have been removed now, for this winter has been very 
severe in Chicago, with the thermometer far below zero 
for weeks together. In spite of 2 ft. of snow on the ground 
the cable line was able to keep running when horses could 
not get along at all in the storms. An elevated railway 
worked by cable was designed for St. Louis by Mr. C. 
Shaler Smith, engineer of the St. Louis Bridge and Tunnel 
Railroad, but the State Legislature has, unfortunately, 
declined to grant the charter. At Kansas City a cable 
line has been designed, and will be built this year. It 
includes an inclined pl: ine with a slope of 1 in 8, and it is 
almost certain that lines will also be built in several of the 
eastern cities. The tramway or railway on the East River 
Bridge from Brooklyn to New York, a suspension bridge 
of 1750 ft. span, is also to be worked by wire rope at a 
speed of ten miles per hour, no locomotives or horse tram- 
cars being allowed on the bridge. As the railway will 
have a separate right of way froin the carriage-road the 
work is much simplified. It not being necessary to form any 
underground tube, the grip can be “made of a much more 
substantial construction. ‘The grip to be used is totally 
different from any I have described, and is the invention 
of Col. Paine, one of the resident engineers of the bridge. 

Powers were obtained from Parliament last year for 
building a line on this system on Highgate Hill, and work 
will very shortly be commenced on it. By the kindness 
of Mr. Cleminson, M. Inst. C.E., the engineer to the 
company, I am able to describe to you the work they 
intend to carry out. It has been somewhat altered from 
the original plans, the sheet iron sides to the tube 
having been discarded in favour of concrete, and an 
ordinary grooved rail substituted for the one previously 
selected. The grip to be used is Hallidie’ s. The line is 
most of it a single line, with passing places, is rather 
crooked, and has a considerable gradient most of the way. 
Where the radius of the curve is large no vertical guide 
pulleys are used for the cable, but the ordinary carrying 
pulleys are mounted on an inclined axis so as to resist the 
inward pressure of the cable. 

I have confined myself in this paper to an account of 
what has actually been done in the use of the cable 
system and have refrained from critising and comparing 
the merits of various methods of applying it or pointing 


tigures I have given on the authority of | 
out the | 


so much on the type of construction | 


“- pram it is susceptible of further i improvements, For 
although I recognise very clearly the imperfection of a 
good deal of the apparatus employed, and consider there 
1s much yet to be done in the way of improving details, 
yet I thought there was enough to occupy one evenin: y 
in describing what had been done already, and it would 
be more useful and profitable to do so, for what I want to 
make clear is that the system, as a system, has already 
Bs ed outside the stage of experiment, and is a prac- 

ical working success. The only criticism I have ven- 
psa on was in regard to the only figures I had to give 
on the cost of the work at Chicago, which would have > been 
misleading. I am indebted for some of the drawings ex 
hibited, and also for much information, to the kindness 
of Mr. D. J. Miller, mechanical engineer to the C Jhicago 
City Railroad settitiatscil 





LAU) NCHES AND TRL i. TRIPS. 

On Saturday, the 26th ultimo, a steel paddle “eg 
named the Minerva, and measuring 255 ft. by 30 ft. by 
| 13 ft. 6 in., was launched by Messrs. William De nny and 

Brothers, Dumbarton. Built to the order of the La 
| Plateuse Company, of Paris, she is intended for mail and 

passenger service in South American waters. A sister 
| ship, named the Apollo, was launched from the Leven 
| Shipyard in the month of March, and is now nearly 
ready for sea, j 





With the same tide, Mes David J. Dunlop and Co., 
Port-Glasgow, launched a steel twin screw steamer of 
about 300 tons, and measuring 175 ft. by 26 ft. bys ft. 
1 in. Named the King Masaba, and intended for special 
light draught service on the West Coast of Africa, this 
vessel has been built to the order of the National African 
Company, of London. 

The handsome new Clyde vassenger steamer Meg 
Merrilies, owned by the } North British Steam Packet 
Company, and built and engined by Messrs. Barclay, 
Curle, and Co., of Glasgow, to run in connexion with 
the North British Railway Company's Glasgow and 
Helensburg trains, and to and from Kirn, Duncow, 
Innellan, and Rothesay, went down the Firth on her 
official trial trip on Tuesday, the 29th ult. The highest 
speed attained was 17 knots, or 194 statute miles per 
| hour, which was deemed highly satisfactory, consideri: ig 
the boisterous condition of the weather. The ** Meg’ 
measures 216 ft. by 21 ft. by 7 ft. 3 in., and the two 
cylinders of her engines are 43 in. in diameter, with a 
stroke of 50 in. The greatest indicated horse-power 
attained was 1371. 

On Thursday, the 3lst of May, the screw steamer 
Craigmount, built by Messrs. M‘Intyre and Co., Paisley, 
andengined by Messrs. Hutson and Corbet, G lasgow, forthe 
line of China coasting steamers owned by Messrs. Walker, 
Donald, and Co., Glasgow, went down the Clyde on her 
official trial trip. She is 1300 tons gross register, and 
measures 235 ft. by 32 ft. by 21 ft., her mean draught 
when fully laden being 144 ft. Her engines have cylin- 
ders of 28in. and 52in. in diameter, with stroke of 36 in. 
On the measured mile she attained a speed of about 
11 knots per hour, and the engines developed close upon 
800 horse-power indicated. 


At Leith, on the 4th inst., Messrs. Ramage and Fer- 
guson launched a new composite auxiliary steamer yacht of 
about 400 tons yacht measurement, for Mr. G. F. Lees, of 
the Royal Forth Yacht Olub and Berryhill Hall, Mans- 
field. Named the Merrie England, she measures 141 ft. 
by 25 ft. by 14 ft. 6 in., and she is ‘being supplied by her 
builders with a pair of compound engines having 
cylinders of 17 in. and 34 in. in diameter, with a stroke of 
22 in., and designed for working with steam at a pressure 
of 85 lb. persquareinch. Rigged as a full-powered fore 
and aft schooner, her lower sails alone will have an area 
of about 7500 square feet. She is expected to be a very 
fast sailer, while in calms, with steam alone, a speed of 
nine knots an hour will easily be attained. This yacht 
has been specially designed by Mr. A. H. Brown, 
Waterloo-place, London. 


Greenock, 


*On the same day, Messrs. R. Steele and Co., 
launched a finely-modelled iron screw steamer yacht 


named the Aster, measuring 135 ft. by 20 ft. by 
12 ft. 3in., the owner being Mr. Edward Collins, Hill- 
head, Glasgow. Launched with steam up, she had 
already been supplied by her builders with a pair of com 
pound direct-acting engines having cylinders of 18 in. and 
36 in. in diameter, with stroke of 24 in. 

On Tuesday, the 5th inst., an awning-decked screw 
steamer of 1150 tons, named the Alvarado, was launched 
by Messrs. 8S. and H. Morton and Co., Leith. Built 
to the order of Messrs. Robert M‘ Andrew and Co., 
London, and measuring 212 ft. by 28 ft. 6 in. by 
15 ft. 3 in., she is being supplied by the builders with a 
pair of compound surface-condensing engines. She is 
intended for the Spanish fruit trade. 

With the same tide Messrs. John Key and Sons, King- 
horn, launched the Gabo, a steel screw steamer of 2042 
tons gross, and measuring 220 ft. by 38 ft. by 20 ft. She 
was built to the order of Messrs. W. Howard Smith and 
Sons, Melbourne and Sydney, and to Lloyd’s highest 
class, and is being fitted by the builders with a pair of 
direct-acting compound engines, having cylinders of 36 in. 
and 70 in. in diameter, with stroke of 48in., steam being 
obtained from four steel boilers at a pressure of {901b. 
She will be furnished with electric lights on the incan- 
descence system. 





The Ghazee, a screw steamer of 2750 tons gross, was 
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launched by Messrs. Aitken and Mansel, Whiteinch, 
Glasgow, on Tuesday, June 5, for Messrs. Gellatly, 
Hankey, Sewell, and Co., of London. | Messrs. John and 
James Thomson, Glasgow, are supplying the engines and 


other machinery. 


A very handsome iron sailing ship of 1300 tons register, 
built to the highest class at Lloyd’s, and named the 
Giuseppina Bartollo, was launched on the 5th inst. by 
Messrs. A. M‘Millan and Son, Dumbarton. Built to the 
order of Signor Bartello, of Geneva, this vessel has a 
special interest attaching to her froin the fact that she is 
the first iron sailing ship ever constructed for the Italian 
mercantile navy. 


On Wednesday, the 6th inst., the London and Glasgow 
Engineering and Iron Shipbuilding Company launched 
from their yard at Govan the Glenelg, a splendid screw 
steamer of 3100 tons, and measuring 360ft. by 43 ft. by 
98 ft. lin. Built on the double-bottom longitudinal girder 
system for carrying water ballast, and considerably in 
excess of the requirements for the 100 A 1 class at Lloyd's 
for a three-deck vessel, the Glenelg is intended for the 
“Glen” Line of steamers plying between London and 
China, India, and Japan. Her builders are supplying 
her with a pair of compound engines of 530 horse-power 
nominal. 

The screw steamer Gympie, a vessel of 220 tons gross, 
recently built by the Campbeltown Shipbuilding Company 
for the (Queensland Steam Shipping Company of London, 
on the 6th inst. made her official trial, with most satis- 
factory results. 


On the same day, a new steamer, named the St. Rogn- 
vald, built for the North of Scotland Steam Navigation 
Company, was launched by Messrs. Hall, Russell, and 
Co., Footdee, Aberdeen. She is a vessel of 940 tons 
gross, and is designed to give accommodation to 130 first- 
class, 200 second-class, and 350 steerage passengers, with 
carrying capacity for 400 head of cattle additional. 

On the 7th inst. there was launched from the building 
yard of Messrs. W. A. Stevens, the Canada Works, 
Birkenhead, the s.s. Perfero, an iron screw steamer of 
the following dimensions: Length between perpen- 
diculars, 200 ft.; beam moulded, 28 ft.; depth of holds, 
15} ft. and 19 ft. 
Sons, of Liverpool, is a compound surface condensing 
single tandem with cylinders of 18 in. and 40 in. in 


diameter and a stroke of 36 in., and is driven from two | 


steel boilers at a pressure of 100]b. per squareinch. She 
will class 100 Al at Lloyd's; and has been built to the 


designs of Messrs. Ashlin and Asbridge, of Liverpool, | 


for the King Line. 


On the 7th June, the Cairngorm, an iron screw steamer 
of 1600 tons, classed 100 A 1 at Lloyd's, and built under 
the superintendence of Mr. G. L. Watson, naval architect, 
Glasgow, to the order of Messrs. R. and D. Cairns, of 
Leith, for the Baltic and Mediterranean trades, was 
launched by Messrs. Dobie and Co., Govan, Glasgow. 
Mr. William Kemp, Govan, is supplying the engines and 
other machinery. 

The Aboukir Bay, a beautifully-modelled iron sailing 
ship of 1117 tons register, and classed 100 A 1 at Lloyd’s, 
was launched on Friday, 8th instant, for the Greenock 
shipbuilding yard of Messrs. Russell and Co. She has 
been built to the order of Messrs. 
and Co., of Glasgow, for their ‘‘ Bay” Line of sailing ships. 





Hatfield, Cameron, | 





Her engines, by Messrs. Rollo and | 


| 
| 
| 


| 
| 


| 
| 


On Saturday, June 9, an iron screw steamer, named the | 


Clifton Grove, was launched from the yard of Messrs. G. | 


H. Stothert and Co., engineers and iron shipbuilders, | 


Bristol. She has been built to the order of Messrs. W. 
Butler and Co., of Bristol, Gloucester, and Cardiff. Her 
dimensions are 135 ft. long, 22 ft. 6in. beam, and 11 ft. 
depth of hold; and she is fitted with a large tank built 
into the bottom, capable of holding 30,000 gallons of tar, 
which can be pumped out by means of a rotary pump in 
about three hours. The engines which are by Messrs. G. 
H. Stothert and Co., are of 45 horse-power nominal, the 
cylinders being 18} in. and 32in. in diameter, each with 
a stroke of 18 in. 

On the same day an iron screw steamer named the 
Ferncliffe, of 530 tons gross, and measuring 165 ft. by 
26 ft. by 13 ft., was launched by Messrs. William Hamil- 
ton and Co., Port-Glasgow. Messrs. John Melmore and 
Co., Maryport, are the owners, and the vessel is to be 
employed in the iron trade. Compound surface-condens- 
ing engines having cylinders of 22in. and 44in. in dia- 
meter with 30in. stroke, are being supplied by Messrs. 
John Gilmour and Co., Glasgow. 








ELECTRICAL NOTES. 
To THE Epitor oF ENGINEERING. 

Sir,—My object in addressing you this letter is to place 
before your readers a few points which may prove of 
service as well as of interest to them. 

1. Aconvenient rule to remember in using accumulators, 
or to calculate upon for any special requirement, is : 

total charge just always remain; 


total charge 


16° 
total charge 


charging current ; 


=-discharging current. 


yA It is generally admitted that to work at a high 
potential is an advantage, requiring smaller wires, and in 
the case of incandescence lamps the globes blacken less, 
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| 
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| 
| 
| 





because the carbon filament is so small compared to the 
size of the glass globe (i.¢., as made in practice), and more 
light is obtained for the same power in a slight degree. 
Therefore I will suppose that 100 volts are employed as 
potential in the following remarks, and in respect to in- 
candescence lighting. 

3. Inthe case of Siemens’ machines (say S D-) 5} horse- 
power give 50 lights 20 c.p. at .6 ampere per lamp, 
that is, 55 horse-power give 30 amperes at 100 volts, or 
say rather 6 horse-power to allow for resistance in the 
leads. Hence 5 amp?res at 100 voltsone horse-power. 
This is aconvenient fact to bear in mind. Of course if 
the potential is different a result is always easily obtained, 
because amperes x volts must be a constant for any 
definite work ; for instance, if volts are 50 instead of 100, 
then 10 ampvres—one horse-power. 

4, Since in ordimary engines 61b. of coal per hour give 
one horse-power, 6 lb. of coal will produce 5 amperes 
at 100 volts, or 1} lb. of coal=-1 ampere per hour, and for 
a lamp requiring .6 ampere we have 43 lb. coal per hour 
per lamp, or approx. #2 lb. of coal. In condensing 
engines this amount is reduced to half at least. 

5. Itis a curious fact to notice that incandescence light- 
ing differs from arc lighting, as far as present experience 
goes, in requiring a proportional increase of current for a 
proportional increase of light. Thus: 

A lamp 20 c.p. requires .6 amptre at 100 volts. 

»»  40c.p. requires 1.2 amperes at 100 volts. 
99 100 c.p. requires 3 ampéres at 100 volts. 
So that in any installation the various lamps may all be 
reduced to an expression of a 20 ¢.p. lamp. 
7 
6. Since H.P. Cc E 
746 
horse-power, and since (3) 5 amperes at 100 volts may be 
taken in practice as requiring one horse - power to 
5x 100 
746 
power, so that 33 per cent. of the break power of the 
steam engine is wasted. 
This seems extraordinary when it is said that 90 per 


is the formula for work done in 


produce, we obtain H.P. approx. 4 


cent. of the energy is transferred into current. It appears | Fai 
, _ | tons. 


in practice that 23 per cent. is lost in some way or other 


Even suppose that 6 amp?res at 100 volts are produced | 


at an expenditure of one horse-power, then the waste is | °° 
: . ' : | Cumberland ports. 


20 per cent., so that at the best 10 per cent. is lost, and in 
general practice over 20 per cent. after allowing 10 per 
cent. loss in the conversion of energy in every case. Part 
of this loss is due to the mechanical energy required to 
rotate the armature. In any case it shows the great 
importance of having an installation carefully adjusted 
at every point, for six amperes at 100 volts per horse- 
power can easily be produced, whereas generally five 


amperes are produced, yet this difference represents an | 
These | 
| remarks may be borne in mind when reading the duty 
| 


extra loss of 13 per cent., which is enormous. 


performed by different dynamos, showing how unreliable 
tests may be from any slight causes. For if we allow that 
10 per cent. of the power is absorbed by rotating the 
armature, the 13 per cent. mentioned must be a loss which 
might be avoided, even after making all allowances. 
Yours truly, 
Davip Soromons. 
Broomhill, Tunbridge Wells, June 11, 1883. 





OIL CAKE MANUFACTURE. 


To THE EpiTor OF ENGINEERING. 


S1r,—I should be glad if any of your readers will kindly 


tell me what kind of machine is used by linseed oil cake 


manufacturers for separating the fibre from the cotton | 


seed. I think they have a machine into which they throw 
cotton seed, &c., and grind it down fine and then sepa- 
rate the fibre by putting the whole thing into water and 
letting the seed and dust settle. 


refuse from the openers at the mills, or is there any 


| special machine for this purpose? 


I should be thankful for any information as to cost, 
out-turn, horse-power required, weight, &c. 

Yours truly, 

June 11, 1883. W. DG. 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig Iron Market.—The pig iron warrant market 
was more active last Thursday, and prices were advanced 
to the extent of 2d. per ton, the amount lost on Wednes- 
day. Business was done on forenoon Change at 46s. 84d., 
46s. 8d., and up te 46s. 94d. cash, also at 46s. 10d. and 
46s. 104d. one month, the close being sellers at 46s. 94d. 
cash and 46s. 113d. one month, with buyers near. In the 
afternoon some transactions were reported at from 
46s. 94d. up to 47s. cash, also at 46s. 114d. up to 47s. 1d. 
one month, and at the close of the market there were 
sellers wanting 46s. 11d. cash and 47s. 1d. one month, 
with buyers near. Friday’s market was also active, and 
prices met with a further advance of 23d. per ton, closing 
34d. higher than on the previous Friday. 
transactions on forenoon ‘Change at from 46s. 11d. up to 
47s. 14d. cash, also at 47s. 1d. up to 47s. 24d. one month, 
and buyers at the close were offering 47s. 1d. cash and 


in the afternoon at from 47s. 3d. down to 47s. 1d. cash, 
also at 47s. 44d. down to 47s. 2d. one month, sellers at 
the close wanting 47s. 1}d. cash and 47s. 3d. one month, 
with buyers near. The market was again firm on Monday, 
with pricesadvanced to the extent of 14d. per ton. Business 
opened in the forenoon at 47s., and improved to 47s. 2d. 
cash, and there were likewise transactions at from 47s. 14d. 


up to 47s. 4d. one month, the close being buyers at 47s. 2d. | with the firm of Messrs. Johnson and Phillips. 
In the | paragraph referred to, 


cash, and 47s. 4d. ene month, with sellers near- 





horse- | 


| Continent are far from being satisfactory. 
{shipments amounted to 14,713 tons, as compared with 
| 11,609 tons in the preceding week, and 14,270 tons in the 
| corresponding week of last year. 
; sent to the United States 1925 tons; 


Would such a process | 
| do for separating the cotton seed and dust from the cotton | 


| mannan. 
| Ayrshire, but the men seem most determined to resist any 
| sueh action; and in the other two counties named the 


There were | 


cash, and there were buyers at the close of the market 
offering 47s. 24d. and 47s. 4)d. cash and one month, re- 
spectively, and sellers wanting 4d. more per ton. The 
market opened firm yesterday, with transactions reported 
during the forenoon at 47s. 3d., 47s. 24d., and up to 
47s. 33d. cash, also at 47s. 5d., 47s. 4d., and up to 47s. 54d. 
one month, with sellers at the close asking 47s. 34d. cash 
and 47s. 55d. one month, and buyers near. Flatness was 
the rule in the afternoon market, business being reported 
at from 47s. 3d. down to 47s. 14d. cash, also at 47s. 5d. 
down to 47s. 3d. one month, with buyers at the close 
offering 47s. 14d. cash, and 47s. 3d. one month, and 
sellers near. Business was done this forenoon at 47s. 14d 
down to 46s. 114d. cash, also at 47s. 14d. one month, down 
to 47s. 14d. one month, sellers at the close wanting 47s. 
cash,and 47s. 13d. one month, and buyers near [ron 
changed hands in the afternoon at 46s. 114d. to 47s. Old. 
cash, also at 47s. 14d. one month, and subsequently 
there were sellers at 47s. Od. cash, and buyers near. 
Large speculative purchases of warrants were made 
towards the end of last week, but it is not generally 
believed that the improvement will continue un- 
less the outside public manifest more disposition to 
buy than they have shown for some time past. 
The rise in prices commenced a few days ago seenis 
to have been largely based on the revival of a rumour 
that shortly the make of pig iron will be considerably 
curtailed by the cessation of operations at two of the local 
works. But that rumour must not be too much relied 
upon, as it does not seem as if anything had been resolved 
upon in either case. Two blast furnaces have been 
damped down since last report, one at Gartsherrie and 
the other at Langloan ironworks, so that there are now 
only 115 actually blowing, as against 108 at this time last 
year. From June 17th last year up till June 2nd this 
year there was a decrease of stocks in the public warrant 
stores, but there is now a decided increase from day to 
day. One day it was 585 tons, and another it was 685 
tons. Yesterday afternoon the stuck in Messrs. Connal 
and Co.’s keeping stood at 581,700 tons, as compared with 
579,010 tons, showing an increase for the week of 2600 
The hematite pig iron trade does not show any 
change for the better, the price for the usual proportions 
of Nos. 1, 2, and 3zpigs being about 50s. per ton f.o.b. at 
There is still a good home trade 
doing, but reports from the United States and from the 
Last week’s 


Of the total there were 
to Canada, 1200 
tons ; to India, 120 tons; to Australia, &e., 500 tons; 
to France, 900 tons; to Italy, 750 tons; to Germany, 
2350 tons ; to Russia, 200 tons; to Holland, 1320 tons; 
to Belgium, 130 tons; and to other countries lesser 
quantities. 

Strike of Engineers on the Clude.—A strike of about 200 
of the engineers employed by Messrs. Napier and Sons 


; on three cruisers now fitting out for the British Admiralty 
| took place yesterday, the cause of the strike being an 
| alleged refusal on the part of the firm to grant an advance 
| of wages to the extent of one farthing per hour. 
; not expected that the strike will extend. 


It is 


The Engineering Trade.—Almost every branch of the 


| engineering trades is exceedingly busy, more especially 
| those firms that are engaged in marine work or locomotive 


work, or inthe construction of sugar-making machinery, 
and the activity bids fair to last for some time, yet 
in one or two branches the number and urgency of 
orders now being booked show a decided falling off in 
the demand. 


The Coal Trade.—Never has there been a summer in 
the history of the Scotch coal trade when the demand, 
both home and export, was so brisk as it is this season 
Throughout Lanarkshire and the adjoining counties the 
miners are kept in very constant employment, and that 
is also the general rule in Ayrshire and in Fife and Clack- 
There is a proposal to reduce the wages in 


men are striving to get back a 6d. per day that was taken 
off their wages several months since. It is not likely now 
that any reduction of wages will be attempted by the 
Lanarkshire coalmasters. In some cases the process of 
‘binging’ has commenced in order to provide for the 
demand of the forthcoming autumn and winter. 

The Forth Bridge-—On Thursday of last week, Sir 
Thomas Tancred, one of the contractors for the Forth 
Bridge, laid, with masonic honours, the first granite 
block of stone in connexion with the structure. He was 
accompanied by Mr. Symons, one of the Government in- 
spectors; Mr. Gray, manager of the works at North 
Queensferry, and several other gentlemen. The stone of 
pure Aberdeen granite, weighing about 16 cwt., was 
placed at the south-west corner of pier No. 12 from the 
south end of the bridge, which is situated a little to the 
east of the church at North Queensferry. There are now 
at the works—north and south—nearly 1000 tons of Aber- 
deen granite for the outer casing of the piers. Four 
steam stone crushers, each capable of crushing 80 to 90 


: ? | tons per day, are at work preparing the whinstone for 
47s. 24d. one month, with sellers near. Business was done | ] eae Vp id 


centering of the piers, and all along the line the greatest 
activity prevails in getting ready the preparatory opera- 
tions required for this great structure. 





MEssrs. JOHNSON AND PHILLips.—In our last issue we 
noticed thet Mr. Bennett Pell had become associated 
In the 


that gentleman’s name was 


afternoon business was reported at 47s. 2d. and 47s. 2d | wrongly spelt. 
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vagaries an august assembly may be made to dance 
when piped to by a popular cry, and the respect 
paid to rules of procedure under such circum- 
stances. 

By way of introduction it is necessary to re- 
mind the reader that among the numerous alliances 
into which certain fractions of the British com- 
munity have banded themselves, to abrogate hang- 
ing and flogging, and to promote sobriety, marriage 
with a deceased wife’s sister, &c., there is a bro- 
therhood for protecting agricultural interests. Of 
|this fraternity and its aspirations, be it under- 
|stood at the outset, we desire to speak without 
levity or disrespect, for among others its aims appeal 
to those abdominal sympathies which make the 
whole world kin—no guarantee, as will presently 
be seen, for the zeal and discretion of its members 
always blending in concert. 

The burning question which has so much ex- 
ercised this Association relates to the odorous 
subject of dung compost and common manure 
guano and artificial manure. It 
that for many years past an idea has prevailed 
among those interested in the matter, that artificial 





versus 


has been in course of occasional performance in the]and goods upon the railways (meaning thos 
House of Commons from the beginning of March | inserted in that individual Bill) are not in excess 
to the middle of last week, and illustrates what | of those authorised for like undertakings in pre- 


| 
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vious years.” To this report several appendices 
are attached, the principal of which for the present 


| purpose contains twenty-one instances where arti- 


seems | 


manure ought to be charged a higher rate for transit | 
| what the bucolic party either expected, wanted, 


|than common manure, in consequence of its in- 
creased value and the extra care requisite in con- 
veyance, and a higher toll is accordingly now 
inserted in incorporating Bills for the carriage of 
it. This toll has been allowed to pass at intervals 
unchallenged ever since the year 1857, but the 
agriculturalists have suddenly awakened to the 
notion that the present is an eligible opportunity 
to agitate it as a grievance, and having succeeded in 
converting a considerable section of the House of 


ficial manure is charged at a higher rate than the 
ordinary kind, and specifies the respective tolls. 

The Committees followed suit, as may be exem- 
plified by a specimen extract from the report on 
the ‘* Exeter Teign Valley and Chagford Railway,” 
which Bill was one of the victims pounced upon for 
debate. In this case Sir Arthur Otway reported, 
inter alia, ‘* That in pursaance of Standing Order 
No. 145a, a Report from the Board of Trade was 
laid before the Committee stating that subject to 
the observation in the report respecting the maxi- 
mum rates of charge for passengers ; the tolls, and 
the maximum rates of charge for passengers, 
animals, and goods upon the railway are not in 
excess of those authorised for like undertakings in 
previous years.” Then follow some details upon 
particular tolls and rates, and the report concludes 
by stating, ‘‘The Committee are of opinion that 
the rates proposed by the Bill as amended should 
be sanctioned.” 

This off-hand but literal mode of compliance with 
the standing order appears to have been not at all 


or would have, and superficially it certainly does 
bear an unpleasant family likeness to what irreve- 
rent people call a ‘“‘sell.” From the stand point 
of the gentlemen in breeches and gaiters, the merits 
or argumentative aspect of the question may be 
summarily despatched in the emphatic language 
generally used by Mr. Mantilini; what they re- 


| quired was the absolute and unconditional rejection 


| Commons to the same opinion, they on the 12th of | 


March procured the passing of a resolution, which 
has been duly enrolled as a Standing Order of the 
House, and numbered 145a. 

The resolution must have been thoroughly 
deliberated, and underwent various transmutations 
in the course of hatching, as its several appearances 
upen the votes will testify, but was at length 
| sanctioned as follows: Resolved—‘‘ In the case of 
lany Bill relating toa railway, tramway, canal, dock, 
| harbour, navigation, pier, or port, seeking powers 
| to levy tolls, rates, or duties in excess of those 
| already authorised for that undertaking, or usually 

authorised in previous years for like undertakings, 

lthe Bill shall not be reported by the committee 
until a report from the Board of Trade on the 
powers so sought has been laid before the com- 
mittee, and the committee shall report specially to 
the House in what manner the recommendations 
or observations in the report of the Board of Trade, 
|and also in what manner the clauses of the Bill 
relating to the powers so sought have been dealt 
with by the committee.” (Mr. Sclater Booth). 

It will be noticed that the order does not refer 
to any tolls in particular, but seems to have been 
framed upon the theory that a nod is as good asa 
wink to ablind horse, and under the impression 
that the Board of Trade and committees would at 
once perceive its drift and act accordingly ; if so, 
the result is decidedly disappointing. 

The Board of Trade certainly scented the game 
to be quarried quickly enough, and with an alacrity 
more praiseworthy than pleasant to some people, 
tendered reports to committees in the under-men- 
tioned terms. We quote haphazard from a form 
relating to one of the Bills affected, but presume it 
may be taken as a specimen of what has generally 
| been adopted. 

After alluding to the maximum passenger rates 
in the particular Bill, the Board say: ‘‘In the 
Railway Acts of former years, when guano and 

| artificial manures were less important than they 
|have since become, no distinction was made 
| between those manures and ordinary manures, and 
both were placed in the lowest class, of about 1d. 
|per ton per mile. In subsequent years it has been 
{the practice to grant more favourable terms. A 
| table of some of the rates so authorised is appended 
to this report. One of these Acts it will be observed 
dates as far back as the year 1857, other instances 
|are to be found in Acts passed in 1863, 1865, and 
| 1866, but more frequently in those of later years. 
Most, if not all, of the larger companies appear to 
| have made special charges for guano and artificial 
/manure as for manufactured articles . —_ 
| Subject to the above observations, the tolls and 


‘maximum rates of charge for passengers, animals 





of the higher toll, and the classification of artificial 
manure with the common kind. Accordingly the 
standing order was ignored and other tactics set 
in motion. As the objectionable measures came 
before the House of Commons for consideration, 
the votes bristled with notices to move their recom- 
mittal, which event happened in two instances, 
viz., the before mentioned ‘‘ Exeter Teign Valley 
and Chagford,” and the ‘* Windsor, Ascot, and 
Aldershot Railway” Bills. We may at this juncture 
point out that the farmers seem to be as much at 
sea upon the merits of the question as in other 
respects. 

For it is difficult to understand upon what prin- 
ciple a contention can be maintained that nitrate of 
soda worth 14/. a ton, Peruvian guano 12/., and 
other artificial manures varying from 5/. to 6/. 10s. 
per ton carried in bags and boxes, and subject to 
all sorts of detriment in conveyance, can be classed 
with common manure of the value of 1s. 6d. per 
ton, but upon this part of the subject we are not 
disposed to enter at present; our theme is con- 
fined to the House of Commons and its standing 
orders. 

Thus far, however, the play in no way deviates 
from legitimacy ; a particular faction deems itself 
aggrieved and submits its case to the Legislature 
as the national redresser of grievances. Thereupon 
Parliament puts in motion a public depart- 
ment which finds there is no ground for complaint, 
and reports accordingly. Committees act upon the 
communication made to them by the public depart- 
ment, and in their turn report the result to the 
House, and all this is done in faithful compliance 
with a standing order. Surely the proper course 
here was to accept the inevitable, and stop further 
proceedings, but when questioning the propriety 
of peoples’ conduct much depends upon who is con- 
cerned. For the quality of our skins is not 
uniform. 

The recommittal of the two Bills just referred to 
was discussed on the 24th of May when (as reported 
in the Morning Post of the following day), Sir 
Arthur Otway, on behalf of the Committee on 
the Exeter and Teign Valley Railway, said, ‘‘ The 
Committee had carefully followed out the principle 
laid down in the very prudent and skilful standing 
order (one cannot help thinking this reads rather 
ironically) which the House passed a short time 
ago on the motion of the right honourable member 
for Hampshire. Further, the Board of Trade had 
made a report to the Committee on this Bill in 
favour of its provisions, and as he followed carefully 
all the evidence which was produced, and the 
arguments urged before the Committee, he did 
not see how even if the Bill were sent back he 
could come to any other conclusion than that at 


| which he and the Committee had already arrived.” 


562 


ENGINEERING. [June 15, 1883. 








In order to appreciate the speeches delivered on 
this occasion at their proper value, it should always 
be borne in mind that the question before the 
House was, or ought to have been, whether a par- 
ticular standing order had been complied with, and 
this view is practically admitted by Viscount 
Folkestone when he says, that ‘‘ he and others who 
agreed with him in the question which he sought 
to raise at this stage, had refrained from opposing 
this and other Bills on the second reading in conse- 
quence of the standing order which the House had 
recently passed.” 

One of the leaders of the House on public 
business is reported to have stated in the course of 
this debate, that ‘‘he for one declined to be bound 
by the decisions of any Committee on any Bill 
when that Bill contained clauses detrimental to the 
public interest.” If this language has any meaning 
at all, one would like as a matter of curiosity to 
know how it could ever be worked out in practice ; the 
art of improving oneself out of the pale of an Act 
of Parliament is an acquirement which might be 
equally valuable to laymen as to the legislators on 
occasions, but with a majority of 108 at your back 
any talk is good enough to keep the ball running. 

The two Bills then under discussion were, how- 
ever, recommitted by a majority of 177 to 69, and 
were consequently reconsidered by the respective 
Committees, but beyond some trifling alterations 
explained by Sir H. Selwyn-Ibbetson, when he 





brought up his second report upon the Windsor and | 


Ascot, and by Sir Arthur Otway on the other Bill, 

their status as to tolls was sufficiently maintained 

to keep alive the indignant ire of the opponents. 
Mr. J. W. Barclay (as reported) said with 





however, averted as the coming incidents will show. | sions. Some little assistance may be derived from 
Meanwhile, the Windsor and Ascot Bill having | reports from the opposite side of the ocean, but so 
been recommitted and reported, the promoters gave | many things may happen to a storm during a 
their second notice of consideration for Tuesday, | journey of 3000 miles, that it is impossible to say 
June 5th, thus pushing their Bill ahead of the Oxford | what will be its character at the end of its voyage, 
case, which was appointed for the Thursday follow- | or what its destination. 
ing, and so getting the whip hand of the farmers. In the United States, however, this element of 
Hereupon the Association appears to have gone | difticulty does not exist, and an incipient depres- 
clean off its head, and away rushed Lord Folkestone | sion of the barometer can be detected and followed 
and Mr. Hicks to place the under-quoted notices | along its course with the same accuracy as a new 
upon the votes of the House. found comet, while all the accompanying factors 
Viscount Folkestone : On consideration of | that go to modify the weather, such as the tempe - 
Windsor Ascot and Aldershot Railway Bill to | rature, the dew-point, and the condition of the skys. 
move, ‘That it be recommitted to the former] can be taken into account in forming the forecasta 
Committee. That it be an instruction to the Com-| Hence one is not surprised to learn that in Americd 
mittee to reduce the rates proposed by the Bill to! the predictions of the Signal Service have gainee 
be charged for guano and artificial manures.” the confidence of the public in a remarkable degre, 
Mr. Hicks: On Consideration of Windsor, | and that the weather report is daily scanned by all 
Ascot, and Aldershot Railway Bill to move, ‘*‘ That | who are engaged in outdoor occupations, whether 
it be recommitted to the former Committee. That | for business or pleasure. The success of the depart- 
it be an instruction to the Committee to replace | ment is to be read in its rapid extension. Established 
all sorts of manure in the same class as they are| in 1870, it had at first only twenty-four stations, 
now placed in the principal Act of the London) while in June, 1882, it had 495, dispersed over 
and South-Eastern Railway Company.” 57 deg. of longitude and 22 deg. of latitude, and 
If this latter specimen had ever been sent to a| ranging from the sea level to the summits of Mount 
Committee the manner of complying with it would | Washington (6286 ft.) and Pike’s Peak (14,151 ft., 
have been worth noting. As we read the notice | At 156 of these stations simultaneous tri-daily ob- 
the Committee are tu replace something in a Bill} servations are taken at 7 a.M., 3 p.M., and 11 p.m.) 
which has never been displaced, and they are to do | Washington time, and the results are immediately 
it inaccordance with an Act of Parliament without | telegraphed to Washington to be ccllated. The in- 
a date, and relating to a company which does not | formation includes the readings of the barometer, 
exist. dry and wet bulb thermometers, the direction and 
The next scene occurred on Tuesday, June Sth, | velocity of the wind, the amount of snow or rain, the 
when the ‘‘ Exeter, Teign Valley, and Chagford,” | state of the sky, &c., and is used in the preparation 
&e., and the ‘f Windsor, Ascot, and Aldershot” of the tri-daily weather map. This is a chart upon 











reference to the second report on the Windsor | Railway Bills stood for consideration, the first was 
Bill, ‘‘ This new proposal of the Committee was an| postponed to the Thursday, for which day the 
entire departure from the previous decisions of | Oxford case, which was without opposition, was ap- 
Parliament, for hitherto all kinds of manure had | pointed, but when the same proposal was made 
been classed together in the lowest classes except | with reference to the Windsor Bill, it was opposed 


| which the Signal Service stations are marked in their 
|appropriate geopraphical positions, and the read- 
|ings of the various instruments during the pre- 
| ceding eight hours entered against each; thus the 
| officer charged with formulating the storm pre- 


in the case of a few Bills that were passed through 
the House by inadvertence.” This discussion 
sparkles with casual gems of rhetoric throughout, 
but the House of Commons legislating by inad- 
vertence is perhaps the most astounding of them 
all, to say nothing of the neglect to wash dirty 
linen at home, when the announcement emanates 
from a staid and reputable M.P. The Bill was 
then formally reported a second time and presum- 
ably enabled to progress to the stage of consider- 
ation without further interruption. 

But ‘‘no surrender” was still the war cry of the 
bucolics, so at the close of the debate just referred 
to, Viscount Folkestone gave verbal notice that in 
order to obtain the judgment of the House (aye, 
there’s the rub) on this question, he would on 
the consideration of the Oxford, Aylesbury and 
Metropolitan Junction Railway Bill on that day 
week, move the recommittal of the Bill, and ex- 
plained the terms of the instruction to the Com- 
mittee which the House would then be asked to pass. 
The following notice was accordingly put upon the 
votes for Thursday, 7th June,—‘‘ Viscount Folke- 
stone: Onconsideration of Oxford, Aylesbury, and 
Metropolitan Junction Railway Bill, to move that 
the Bill be recommitted to the former Committee, 
and that it be an instruction to the Committee 
that guano and artificial manures be included in the 
same class as dung compost and all sorts of manures, 
and that the maximum rate of that class do not 
exceed one penny-halfpenny per ton per mile.” 

This notice, it will be at once observed, is 
candid enough as to its requirements, but a vastly 
different proposal from the original standing order, 
and the first reflection naturally arising in the mind 
of an outsider upon perusing it is, Will the House 
of Commons submit to be played with in this 
fashion? but that inquiry raises an important 
collateral question, viz., What is the House of 
Commons? Certainly as a mental embodiment 
that estate of the realm is represented by 658 
individuals; but a House of Commons is con- 
stituted by the members, over a given number 
for the time being present. For instance, forty 
members form a House, and if with that number 


assembled twenty-one chose to vote the repudia- | 


tion of the national debt, it would be the Act of 
the House of Commons. Now it has been already 
seen that the gallant 177 of the 24th of May 
were equal to considerable lengths in the cause of 
agriculture, and with the House of Commons in 
their own hands there is no knowing what the fate 
of the manure culprits might have been if left to 
their tender mercies. The catastrophe fortunately 
for the credit of that branch of the legislators was, 


by Sir Gabriel Goldney, and on a division of 73) dictions gains a clear mental image of the atmo- 
against 37 was appointed (in conformity with the | sphere, and obtains a conception of the currents and 
rules of the House when a Bill is opposed at ordi- | eddies of the aerial ocean, such as could not be 
nary stages) for the next day, thus upsetting all| gathered from numerical data alone by hours of 
the arrangements of the opponents who had pro-| study. Before the issue of the predictions seven 
bably been whipping up for the Thursday. graphic charts have to be draughted. These are : 

Accordingly on Wednesday, the 6th inst., the} (a) A chart of barometric pressures, temperature, 
final battle was fought and the Association defeated | winds, the state of the weather, and the kind and 
without a division. Thus our comedy works itself | amount of precipitation at each station. The 
out with true dramatic instinct—at crisis point in| isobars are then drawn for every tenth of an inch, 
hobbles the choleric uncle from India in the shape | and the isothermal lines for every 10 deg. of tempe- 
of common sense, who kicks the improper characters | rature, while wind directions are marked by 
into oblivion and otherwise sets matters to rights| arrows, and their hourly velocities by numbers. 
all round. | (h) A chart of dew-points at all stations, with 

As regards Lord Folkestone, nothing in the | lines showing each five degrees of equal depression 
debate became him like his leaving it, for (we quote | of dew point below the temperature of the air. 
from the Morning Post) he accepted the ultimatum | (c) A chart of cloud conditions with the cloud 
in these terms—‘‘ A most valuable discussion had | areas defined, and the appearance of the sky 
taken place which would prevent Committees from | at sunset marked by symbols. (/) A chart of 
raising rates in future,” which, considering that all | normal barometric pressures, and the variation of 
the racing, clashing, and bluster had been created 


the actual from the normal. (e) A chart of actual 
|for the express purpose of forcing Committees to | changes of pressure occurring, showing separately 
| lower rates in the face of their disinclination to do 


the fluctuations of the atmosphere during the 
so was about as graceful a way, notwithstanding | previous eight and twenty-four hours. (f) A chart 
lits Irish flavour, of making his exit as could well | of normal temperatures and the actual variations 
have been devised, and so the squabble ended. therefrom. (y) A chart of actual changes of tem- 
as, = perature in previous eight and twenty-four hours. 
wee ee te ee re sc |All these charts, each covering the whole of the 
METEOROLO( r¥ AT THE FISHERIES country, must be made out, and the mass of data 
EXHIBITION. they embody, sifted and analysed, preliminary to 
Tue gathering of the harvest of the seas, like that | the preparation of every one of the tri-daily bulletirs 
|of the fields, is largely dependent on the weather, | issued from the central office. Thus armed, the 
| and hence we find the meteorological departments | ofticer in charge sits, as it were, with his fingcrs 
| of several countries are represented at the Fisheries! upon the pulse of the weather, and prepares the 
Exhibition. The fisherman who, while he has | predictions, which are issued in the form of a press 
| the advantage of the farmer, in that he reaps what | report, and are telegraphed to all parts of the 
| he has not sowed, is in other respects far more at country, the average time between the reading of 
| the mercy of the elements, and may lose not only | the instruments and the completion of the forecast 
his crop, but also his gear and boats, and in some | being one hour and forty minutes. Special arrar ge- 
jcases his life, and hence it is of the utmost im-| ments are made with the post and railways for the 
| portance to him that he should receive all the} early dissemination of the predictions, anda system 
assistance that science can furnish in forecasting | has been adopted whereby the weather map, made 
the weather. Unfortunately meteorology is in its | up at Washington at 1 A.M., may appear in the 
infancy, and those European countries to whom it | morning editions of the chief papers of the Union. 
would be most useful—England, France, Denmark, | In the seaboard and lake side stations, flags are 
and Scandinavia—are badly situated for acquiring | displayed indicating to mariners the direction and 
ithe information from which its laws are to be de-| force of the wind, while large scale weather maps 
termined, and upon which reliable predictions can | are exhibited in all places of public resort. 
be founded. The course of storms in the northern| All the observers are supplied with similar in- 
hemisphere is usually from west to east, or a little | struments, which, while reliable, are not as a rule 
north of east; hence countries that are bounded | expensive. Unfortunately the greater portion of 
to the west by the ocean can receive no premoni-| those which should appear at the Fisheries Exhibi- 
tion of an approaching disturbance, and even when | tion have been lost in transit, and a duplicate set 
it strikes these coasts it is far from easy to obtain | has not yet arrived. Among the objects that are 
an accurate conception of its direction and dimen-| here, however, there is an exceedingly ingenious 
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recording barometer, the invention of one of the 
officers of the service. The barometer and the 
recording apparatus are connected by a telegraph 
wire, and consequently may be any distance apart ; 
thus the barometer may be placed above the snow 
line in the mountains, while the observer lives in a 
warmer region down below. Two drums, each carry- 
ing an indicator sheet, ruled to represent a baro- 
meter scale, are rotated by clockwork, one in 
twenty-four hours, and the other in fourteen days. 
Each rotates in contact with a pencil, the position 
of whose point represents the height of the 
mercurial column, and is adjusted for every 
change of its height by means of a clockwork es- 
capement. When a current of electricity is trans- 
mitted in one direction along the wire, the pencils 
are raised a distance corresponding toone tooth of the 
escapement, » joth of an inch, and when an opposite 
current is received they are correspondingly de- 
pressed. The barometer tube is beat up at the 
end, like the old wheel weather glass, and an iron 
weight is partly immersed in the mercury. This 
weight is suspended by a line, which passes round 

a pulley at the end of a contact lever, and is then 
made fast to the extremity of a pivotted arm. 
Supposing the level of the mercury in the bent end 
of the tube to fall ;}5th of an inch the weight will 
follow it, and drawing down the end of the contact 
lever, whose other end has a much larger travel, 
completes a circuit sending a current to the 
recorder, which raises the pencil, as already 
described. So far all is simple ; but now the 
contact lever is at the end of its throw, and the 
weight is therefore unable to descend any further, 
should another atmospheric disturbance take place. 
To remedy this, and return the parts to a posi- 
tion in which they can again act, the current 
sent to the recording instrument simultaneously 
excites an electro-magnet, which, by attracting its 
armature, rotates a screw which carries the fulcrum 
of the pivotted arm to which the cord is attached. 
Hence when the float descends far enough to make 
the electrical contact, the line is immediately let 
out a corresponding distance, and on the contrary, 
when the float rises the opposite takes place. 
Another instrument worthy of attention is a self- 
registering anemometer, which impresses a mark 
upon a revolving card, ruled to represent hours, 
for every mile of wind that passes, and at the 
same time prints upon the margin the direc- 
tion of the wind. This latter is effected thus : 
Around the vane shaft are four springs pressing 
towards four electrical contact pieces, and upon the 
shaft is a cam that forces two or three of them 
away. Thus, if the wind is north, three springs, 
east, south, and west, will be forced back, while if 
it be north-east, the south and west springs will be 
held back. Each time a mile of wind has passed 
all four circuits are connected to the battery, but 
only those that are connected through the springs are 
complete ; along these a current is sent which excites 
an electro-magnet in each, attracting an armature 
provided with a type which is impressed on the 
paper ; thus in the first case the letter N. would be 
printed and in the second N.E. The exhibit in- 
cludes also a large number of bound maps and 
reports, which are extremely interesting, and fur- 
nish a very complete insight into the details of the 
working of the signal service. 

-The Dutch Royal Meteorological Office sends a 
set of instruments, and an aéroclinoscope, or in- 
strument by which information is conveyed to 
mariners of the direction of variation of barometric 
pressure, and the amount of difference at 8 a.m. 
The practice of issuing prognostications has been 
discontinued in Holland, and each person is left to 
form his own conclusions. The Danish Meteoro- 
logical Institute contributes a number of instruments 
and samples of their charts, together with copies of 
reports, &e., while our own Office is represented by 
a set of instruments. 


PRIVATE BILL LEGISLATION. 

In the House of Lords the East London Railway 
3ill, already referred to at some length during its 
progress through Committee in the Commons, has 
now been passed ; the construction of the duplicate 
junction at Whitechapel is sanctioned, but nothing 
in the present Act is to be taken as relieving the 
Metropolitan and District Companies of their obli- 
gation to carry out the original junction sanctioned 
in 1879, by which the traffic from the East London 
Railway to the Metropolitan system would be 
carried through Whitechapel Station. 
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The Thames Tower Subway Bill is for the incor- 
poration of a company to construct a subway under 
the bed of the Thames from Stoney-lane on the 
south side, to Great Tower-hill on the north side, 
and also to enlarge the existing subway near the 
same spot. The proposed tunnel will be 24 ft. in 
diameter, and will be constructed in a manner 
similar to that made use of for the existing subway, 
that is to say, the ground, consisting of stiff clay, 
will be removed in short lengths, and cast-iron 
plates inserted, which when bolted together will 
form a cylinder that will be lined with brickwork 
to form the structure of the subway. Should the 
material be not of sufticient consistency to carry 
itself for the necessary time, a shield will be 
made use of as a temporary support. The 
new subway is intended solely for carriage traffic, 
the existing subway when enlarged from 7 ft. to 
12 ft. in diameter being for foot-passengers. The 
chief novelty introduced into the scheme is the 
method by which the great difference in level (about 
90 ft.) between the streets at each end and the 
roadway under the river bed, is proposed to be sur- 
mounted. Hydraulic hoists of sufficient magnitude 
to accommodate the traffic, are to be erected at 
each end of the subway. By means of these, vehicles 
and horses, as well as foot-passengers, will be 
rapidly lowered and raised; thus the otherwise 
necessary long and expensive inclines will be 
avoided. The estimated cost of the whole work, 
including the hoists, land, &c., is given at about 
314,000/. The engineer of thescheme is Mr. J. H. 
Greathead, who is also the engineer of the Tower 
Subway Company ; he is supported by Sir William 
Armstrong and by Mr. Barlow. The Metropolitan 
Board of Works oppose ; they object to power being 
given to levy tolls for the passage across the 
Thames, as they would have eventually to buy 
them up (if the works be successfully carried out), 
as they have done in the case of all other bridges 
in the vicinity of the metropolis upon which tolls 
were levied formerly. .A subway, they also allege, 
is not the best means of solving the problem of 
communication between the two sides of the 
Thames below London Bridge, and they also con- 
sider the access from the main streets at either 
end to be quite inadequate for the traftic which 
should be accommodated. 

In the House of Commons the most important 
canal before Committee has been the Manchester 
Ship Canal. Afterthe conclusion of the evidence 
of the promoters upon the commercial part of the 
case, Mr. E. Leader Williams, the engineer of the 
canal, was recalled, and described the works and 
situation of the scheme. It appears that three- 
fourths of the whole length, or a little over twenty- 
one miles, will be influenced to some extent by the 
| tide, the lower portion, five miles in length between 
| Runcorn and Warrington, being entirely tidal, 
| whilst the succeeding ten miles to Irlam would be 
| so to the extent that the level of the water would 
be raised during exceptionally high spring tides as 
much as 2 ft. or 2 ft. 6 in. Above Irlam the 
water will be pounded by locks situated at that 
place and at Barton. The idea of a tidal canal all 
the way was dismissed by the witness after due 
consideration, as it appeared far more economical 
and convenient to overcome the difficulty arising 
from the difference between the tide level and that of 
the streets in Manchester, by raising the steamers 
and their cargoes in the locks, than to lift the 
freight at Manchester by cranes, as the cost of con- 
struction would necessarily be much less by using 
locks. The navigation would also be more safely 
and smoothly conducted on the still water in the 
reaches, than if the tidal currents were admitted 
into the canal. The maintenance of the water at a 
uniform level would also be a great inducement to 
the establishment of wharves and factories along 
the course of the canal. Commencing at Man- 
chester it is proposed to give the canal a bottom 
width of 170 ft. as far as Barton (two miles), 
thence to Irlam (four miles) it will be 120 ft.; from 
Irlam to Walton, the bottom width is the same, but 
the width of the water level is a little less ; from 
Walton to Runcorn, the tidal portion, the width is 
increased from 120 ft. to 160 ft., and at Runcorn 
the width will be 200 ft. The depth of the tidal 
portion will be 24 ft. at low water, and 26 ft. 6 in. 
at high water; above tide it will be 24 ft. The 
dimensions of the Suez Canal are 72 ft. bottom 
width, and 26 ft. depth. 

The locks will be supplied from the water of the 
Irwell, supplemented in dry weather by pumping 
at the locks as well as by the use of side chambers, 











and if necessary by utilising the water of the 
Mersey, there being sufficient fall in that river to 
render this easily practicable There will be dock 
accommodation provided at Manchester of an area 
of about 80 acres with a considerable amount of 
quay space. The various works rendered neces- 
sary by the construction of the canal were then 
described ; they consist principally of swing bridges 
to carry four main roads over the canal. There 
will be also the substitution of a swinging lock for 
the present Barton Aqueduct of the Bridgwater 
Canal ; the construction of this work is an exten- 
sion of the principle adopted in the Anderton Canal 
lift, described in these columns (see ENGINEERING, 
vol. xxi. page 227), with this difference, that instead 
of lifting the tank containing the vessel, it is 
merely swung on a pivot. The mode of dealing 
with the different railways crossed has been a more 
difficult problem, but the proposed raising of three 
of the principal lines and carrying them over the 
canal by fixed bridges, seemed to present the least 
objections, as it simply means an infinitesimal dimi- 
nution in the speed of the through trains, and 
practically nothing in the case of the others. Lower- 
ing the fourth line to pass under the canal was 
rendered necessary by the peculiar circumstances 
of the case, and the effect of doing this upon the 
traftic using the line will probably be nothing ap- 
preciable ; the latter work is precisely similar to 
the crossing of the North Woolwich line of the 
Great Eastern Railway under the Royal Albert 
Dock, which was carried out at the time that work 
was in course of construction, and not the slightest 
inconvenience is found in working the goods and 
passenger traffic. A detailed estimate was put in, 
from which it appears that the cost of the devia- 
tion of the railway will be 454,652/., and the cost 
of the canal works 5,179,299/., making a total of 
5,633,9521. The excavation in rock is given at 
2s. 6d. and the soft soil at 1s. 1d. the cubic yard ; 
the amount for the locks, &c., is 463,000/., quay 
walls 69,000/., and the Barton Aqueduct 94,0001. ; 
to these must be added the usual 10 per cent. for 
contingencies. 

Mr. Leader Williams was corroborated by Mr. 
Abernethy and Mr. Bateman as to prices and the 
principal points of his evidence, but the latter gentle- 
man thought the price for brickwork, 28s., too high 
by 2s. ; and that for concrete, 10s., too low by the 
same amount, but that did not materially affect the 
estimate ; he also considered that owing to the great 
depth, there would be little inconvenience expe- 
rienced from the formation of ice in severe weather; 
he also thought that a rather longer period than 
stated by other witnesses would elapse before it could 
be finally decided whether the works proposed in the 
estuary were injurious or not. Mr. R. Price Williams 
then gave evidence as to the character and speed of 
the trains passing over those portions of the railway 
which are proposed to be deviated and altered in 
level, and as to the effect which the altered gra- 
dients would have on the traffic. 

Deviation No. 1, that of the London and North- 
Western main line, is situated near Warrington 
Station, where, with the exception of the Scotch 
mail and express trains all trains stop, and these 
excepted trains pass the spot usually with a maxi- 
mum speed of 50 miles an hour, the average speed 
over the whole run being 47 miles, that of the ordi- 
nary stopping trains between Warrington and 
Crewe varying from 41 to 26 miles per hour. Upon 
this line, between Wigan and Preston, there are 
several gradients of 1 in 100, and the speed of 
these trains where there is a nearly continuous 
length of two miles of this gradient, drops down 
from 50 to 35 miles, at the end of the first 
mile, with a further decline to 28 miles an 
hour at the end of the second mile. The en- 
gines at present employed are capable of taking 
up a gradient of 1 in 100 a load of seventeen 
carriages or 200 tons at a speed of 45 miles an hour, 
and the goods engines and tenders weighing 57 tons, 
would take 1202 tons on the level and 400 tons, or 
305 tons exclusive of engine and tender, &c., up 1 
in 100 at 15 miles per hour. With these data it 
was contended that a train approaching the gradient 
with a speed of 50 miles an hour would reach the 
top with the speed reduced to 35.5 per hour, which 
would, of course, be accelerated on the down 
gradient in a short time to 50 miles per hour or 
more if desired ; the result would be a loss of about 
a minute going up, and a gain of something going 
down, reducing the delay to passenger traftic to 
only afew seconds. The goods traftic, of course, 





would be similarly affected, and the loss of time 
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would be somewhat more but still of no appreciable 
extent. 

Deviation No. 2 affects the joint line of the 
London and North-Western and Great Western 
Railway companies in a similar manner, except 
that the traffic is not so important, and the gradient 
is 1 in 105 as against 1 in 114, as in deviations 1, 
4, and 5. 

Mr. John Fowler stated that he had considered 
very carefully the works of the proposed ship canal, 
and that he entirely approved of the scheme as laid 
out by Mr. Leader Williams. The material through 
which the canal would have to be excavated was 
particularly favourable for constructions of the 
kind, being easily moved and standing well; the 
estimates were ample. He was specially consulted 
as to the crossings of the railways, and having at 
once dismissed the adoption of swing bridges as 
impracticable, he had, after inquiry as to the exist- 
ing gradients of the lines affected, and from the 
general knowledge of what had been the practice 
under similar circumstances, finally adopted the 
gradients as proposed by Mr. Leader Williams. As 
to the observations and calculations of Mr. Price 
Williams, he confirmed them in a general way and 
pointed out that a very important fact to be con- 
sidered was that the shortness of the gradients 
very much modified figures dealing with effect of 
gradient alone, and not taking into consideration 
the speed of the train when approaching them, that 
is to say, the impetus takes the train up with a very 
slight additional power on the one hand, and a very 
small loss of time on the other; in the case of the 
Scotch express before alluded to, as not stopping 
within some distance of the proposed alterations 
in gradient, the effect would be to increase the 
time ten seconds, the expenditure of fuel and 
steam remaining the same, but if it were desirable 
to save the loss of this ten seconds, either the in- 
cline must be approached at a speed increased 
slightly, say five miles an hour, or the engine must 
be worked at its full power, involving the use of a 
handful more coal. In the case of goods the effect 
would be similar, save that the ten seconds would 
be ,increased to ;fifteen. The greatest load being 
invariably taken by through trains, the approach to 
these gradients could always be made at the neces- 
sary speed to give them the required impetus. 
Taking into consideration the frequent interference 
of railways with the navigation of rivers by the 
erection of bridges requiring vessels to be put to 
some inconvenience, he thought it would be un- 
reasonable to expect that they in turn should suffer 
no inconvenience when the interest of navigation 
required some concessions on their part. Sup- 
posing the Bill should pass authorising these works, 
the canal and those connected with the navigation, 
he suggested that, as in the case of the Forth 
Bridge, they should, in the interest of public safety, 
be more especially under the care of the Board of 
Trade, and the inspection should be at intervals 
from the commencement to the completion of the 
work, and results reported to Parliament, instead 
of, as is usual, the inspection being made just before 
the time of opening. 

Group 3. The Bill of the Staines, Chertsey, 
and Woking Railway has been thrown out; this 
was to incorporate a company for the purpose of 
constructing a railway about 93 miles long, the 
-apital proposed to be raised being, including bor- 
rowing powers, 266,600/. The line started at 
Staines, by junctions with the London and South- 
Western and Staines and West Drayton railways, 
and terminated at Woking on the main line of the 
former railway, its object being evidently to com- 
plete a through route betweenthe London and North- 
Western Railway at Watford and South-Western 
system at Woking, and thus make a reduction of 
about 20 miles in the communication between those 
points, the trafhe between which at present is con- 
veyed vid Willesden and Clapham Junction. The 
weak point of the case no doubt was that though 
this route may be shorter on the map, the hetero- 
geneous nature of the interests controlling it might 
make its use ineffectual in accomplishing any saving 
in time. 

Group 7. Hull and Lincoln Railway. The local 
evidence for this Bill has occupied some days, and 
the member for the East Riding of York, together 
with those of Hull and a great number of people 
interested in the property of North Lincoln affected 
by the line, nearly every one of which is in 
favour of the scheme, as well as influential repre- 
sentatives of the trade in Hull and the collieries 
seeking an outlet at that port, have given evidence 





as to the great importance and value to them of the | be of any essential service to the public ; they also 


proposed railway. The opposition, as has been the | attacked the estimates and the provisional contracts 
case with every scheme affecting the railway in- | referred to, making out that the line was promoted 
terests of Hull, is extremely powerful, and most of | for speculative purposes. The Great Northern 
the witnesses have been subjected to a severe cross- | followed in much the same terms as to the small- 
examination bearing upon the origin and character | ness of the trafic to be hoped for. The Manchester, 
of thescheme, during which it has been elicited | Sheftield, and Lincolnshire opposition succeeded 
that the contractors who have undertaken to con- | on the same lines, except that the engineer, Mr. 
struct the works, have, among others, subscribed | Sacré, objected to the use of steel for the structure 
towards the preliminary expenses of the under- of the bridge as being much more liable to decay. 
taking, and agreements had been entered into with | 
them under which the line would be constructed 
within the Parliamentary estimate. The naviga- 
tion interests centred in Goole also oppose the 
Bill on account of the alleged obstruction which | jaye been mere hypotheses and unworthy of the 
the bridge might offer to the passage of ves-) name of theory ; but the recent researches of Pro- 
sels trading to Goole and other places. Mr. | fessor D. E. Hughes, the distinguished investigator, 
Fowler and Mr. Abernethy, the engineers to the who more than any other electrician is extending 
shee, mee, cyan they tied thatthe” yur knledgo of tngnatic structure an let 
: as orces, have removed the subject from the unsub- 
fair and very favourable to the company, and as to | stantial ground of speculation and placed it on the 
the bridge, the site chosen was the best for such a solid basis of experimental evidence. Every de- 
work, the channel being practically unchangeable, | guction of Professor Hughes can be verified by 
the foundations good, and the approach from the | observation with the aid of an induction balance or 
land on each side, on account of the proximity of any other device equally sensitive ; and the theory 
the high ground, exceptionably suitable ; having | 45 magnetic action which he has given us has been 
due regard to the present and any future traffic on | py it up and tested by numberless experiments. 
the river, the spans and headway proposed were ]¢ ig the peculiar merit of this observer, that he 
more than suflicient, and after due examination, never advances too far beyond the facts which he 
the Board of Trade had expressed themselves | jas elicited by experiment, and prefers to rest his 
satisfied with them. Commander Kingscote, R.N., | gase on a mass of teeemivoventile evidence, We 
stated that he had spent some considerable time in jaye therefore the more confidence in his deduc- 
a all pe pepo er ey ei tions, and feel sure that what he has to say on the 
io ound that the difficulties to be over- a ae eee die , ae 
wenger ceraee tr naturally tortuous character of er is worthy of the most serious 
the channel above the site of the bridge were far — ‘The induction currents balance described by us 
in excess of anything which that structure would in ENGINEERING, vol. xxxv., page 97, has been the 
present, for in some places turns of less than a instrument of research employed by Professor 
right angle had to be taken in channels of far less Hughes in his recent studies. It is exceedingly sen- 
a por baer 9g ee — ceo — — = sitive to the slightest molecular change, = forms 
in otners le sma aepth oF water requl ec Cis a spe ies O olecular robe. So delicate is 
centre of the available width of the channel to be it Gas eee oboe of vel or steel are balanced 
very closely adhered to, and as all vessels going |, a pane ek py f 
up to Goole were either propelled or towed by ™ it, the addition or _ eraetLOR OF 50,000 Part o 
steam power, it was in his opinion quite ungrounded | the mass of one of them is indicated by the telephone 
to say that the navigation interests would suffer to | with a measurable effect. To use the balance with 





THE NATURE OF MAGNETISM. 


Hiruerto our ideas of the nature of magnetism 





any appreciable extent by the construction of the insight and skill for molecular studies requires, 
proposed bridge. A large number of nautical wit- however, a special practice ; and hence it is that 
nesses, comprising pilots, captains of vessels, and Professor Hughes has been so successful in employ- 
others practically interested in the navigation of | ing it. ; 

the Humber between Hull and Goole, was then In prosecuting his magnetic researches Professor 
called to prove that the erection of the bridge’ Hughes has modified the balance considerably. 
would not add appreciably to the difficulties al- One of the forms chiefly used by him is shown in 
ready existing. One witness, when pressed as to Fig. 1, where A is a hollow coil of insulated wire 








his knowledge that the proposed bridge would offer 
no less than thirty-six obstructions to the passage 
of a vessel, replied that he only knew of two to be 
regarded, being that on his right and on his left. 
After evidence from land valuers as to the suf- 
ciency of the estimate in that particular item, the 
case of the promoters closed. 

That of the opposition was commenced by the 
Ancholme Drainage and Navigation Commissioners, 
who desired to be compensated for the loss of tolls 
derived from the use of their principal drainage 
channel as a canal ; their claim was based upon the 


fact that the drainage works were kept up by con- | 


tributions from the owners of the lands affected, 
and were partially defrayed by the tolls in question, 
and they argued that if the railway took away 
their trade by a better service for the traffic, it 
was but fair that the land should not be taxed to 
make good the deficiency thus caused. The North- 


Eastern Railway Company then took up the run- | 


ning, their claim being that having spent large sums 
in Hull it was not just that their fair return from 


thence should be diminished by competition arising | 


from a company whose line could never hope to get 
anything like a remunerative quantity of traffic or 


consisting of about 200 metres of No. 28 or No. 32 
wire. Through the hollow of this coil passes a wire 
of iron or steel E clamped at both ends, and sup- 
ported by two abutments BC. At the end C the 
| clamp is fixed, but at Bthe wire can be turned round 
its axis and the degree of torsion given to it can be 
measured by a pointer D on a graduated scale. A 
binding screw fixes the wire when a certain tor- 
sion has been given to it. The copper wire G G 
allows of the iron wire or core being connected at 
will in circuit with a battery; and the coil A can 
in like manner be connected with a telephone. 
With this apparatus the effect of torsion on a wire 
of iron or steel traversed by an electric current 
can be readily investigated. For by putting an 
automatic interrupter of the current in circuit with 
| the wire and battery the corresponding induction 
current is heard in the telephone. The greater the 
torsion applied to the wire the louder is the sound 
heard, at least up to a certain point. For the 
direction of torsion has also a remarkable effect on 
the sounds and a zero or neutral zone exists at 
| which the induction current falls off, and beyond 
|which it is reversed. The effect produced is 
' balanced by turning the coil A through an angle to 
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one side or the other round the pivot S, and a scale 
is provided for measuring the angle of deflection. — 
A similar arrangement, namely, that used in his 
more recent researches, is shown theoretically in 
Fig. 2, but in this case the coil is not rotated. 
Here D is the coil just mentioned and A’ A” are the 
two abutments fixed a few inches from each side of 
the coil. The iron wire is replaced by athin strip or 


ribbon of iron or steel, as Professor Hughes tinds it | 


more convenient owing to the loudness of the effects 
given. 
saturat 


readily seen. As before, B’ and B’ are the clamps 








It is easier to magnetise a thin strip to | 
ion than a wire, and the torsion can be more | 


De la Rive, assisted by the results of many 
observations, made by different experimenters on 
the effects of torsion, heat, vibration, and other 
mechanical stresses on magnets, threw out in 1853 
(see his ‘‘ Treatise on Electricity,” ch. iii. p. 317) 
a hypothesis which is evidently nearer the truth 
than these others, and which Professor Hughes’s 
experiments tend to verify in all but one particular, 
namely, that explaining the condition of neutrality. 

The suggestion is so remarkable as a guess at 
truth that we quote the author’s own words : 

“The whole of the magneto-molecular pheno- 
mena that we have been studying lead us to 
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holding the strip or core J’ J’, which is 22 centi- 
metres long and of any desired width and thickness. 
A key or arm C serves as a pointer to indicate the 
degree of torsion on a divided circle, and a binding 
screw is added to clamp the strip to any degree of 
torsion. 

A telephone J is in circuit with the coil ; and the 
strip is connected with a battery H, an automatic 
interruptor T going by clockwork, andan auxiliary 
measuring coil E. This last device is adopted to 
avoid the necessity of turning the coil D through an 
angle in order toget a balance, for with flat strips 
that would necessitate a coil of very large aperture. 
The coil E in the primary circuit is therefore 
balanced against the secondary coil D, and the angle 
through which it has to be turned in order to 
producea balance, or zero sound in the telephone, 
is indicated by the pointer F G on a scale. 

With these two forms of balance Professor 
Hughes has made his most instructive observa- 
tions, but he has also employed simpler devices in 
his research. Some of the effects are obtainable 
with a simple magnetic needle or skeleton galva- 
nometer freely suspended and provided with a 
graduated scale. 

Having described the apparatus employed, we 
shall now turn to his results. But before giving 
the theory to which he has been unavoidably 
led, some account of previous hypotheses will not 
be amisy 

Since the time of Lucretius, or earlier, the idea 
that bodies consisted of small round atoms or 
molecules has been a common one. Coulomb and 
Poisson imagined that each molecule of a body 
possessing magnetic virtue was a sphere containing 
two distinct magnetic fluids, one of ‘‘north” 
quality and the other of ‘‘south.” When the 
body was magnetised, or exhibited its magnetism, 
these fluids were separated from each other, one 
being driven to one-half of the molecule and the 
other to the opposite half. On the other hand, 
when the body was in a neutral state, and did not 
behave as a magnet, the fluids were supposed to be 
mixed together. An external magnet had the 
power to separate these fluids, and to account for 
the reluctance of bodies to become magnetised 
they invented a ‘‘ coercitive force,” which was an 
imaginary resistance to separation exerted by the 
two fluids. 

Ampére, again, in order to account for the con- 
nexion between electricity and magnetism, sup- 
posed that each molecule was a sphere girdled by 
an electric current, which circled round it per- 
petually in the same direction, and produced 
polarity. When the body was in a neutral state 
these molecules lay in confusion, but, when mag- 
netised, they were aligned or marshalled in a 
definite order, all the poles of one kind pointing in 
one direction. In order to produce this alignment 
either the circling currents must change their 
— or the molecules themselves must wheel 
about. 





' believe that the magnetisation of a body is due to 

| a particular arrangement of its molecules, originally 

| endowed with magnetic virtue, but which in the 
natural state are so arranged that the magnetism of 
the body that they constitute is not apparent. 

| Magnetism would therefore consist in disturbing 
this state of equilibrium, or in giving to the par- 
ticles an arrangement: that makes manifest the 
property with which they are endowed, and not in 
developing it in them. The coercitive force would 
be the resistance of the molecules to change their 
relative positions. 

‘*There remains an important question to be 
resolved : 

‘** Are mechanical or other actions, disturbers as 
they are of the electrical state, able of themselves 
to give rise to magnetism ?” 

The experiments of Professor Hughes not only 
illustrate the truth of this surmise, but show how 
the magnetic atoms are arranged when magnetism 
is evident or neutral, and they yield an affirmative 
answer to the question with which Dr. De la Rive 
concludes. Briefly stated, Professor Hughes is led 
to believe: (1) That each molecule of a piece of 
iron, steel, or other magnetic metal is a separate 
and independent magnet, having its two poles and 
distribution of magnetic polarity exactly the same 
as its total evident magnetism when noticed upon 
a steel bar-magnet. (2) That each molecule, or its 
polarity, can be rotated in either direction upon 
its axis by torsion, stress, or by physical forces, 
such as magnetism and electricity. (3) That the 
inherent polarity or magnetism of each molecule is 
a constant quantity like gravity; that it can neither 
be augmented nor destroyed. (4) That when we 
have external neutrality, or no apparent mag- 
netism, the molecules, or their polarities, arrange 
themselves so as to satisfy their mutual attraction 
by the shortest path, and thus form a complete 
closed circuit of atiraction. (5) That when mag- 
netism becomes evident, the molecules or their 
polarities have all rotated symmetrically in a given 
direction, producing a north pole if rotated in that 
direction as regards the piece of steel, or a south 
pole if rotated in the opposite direction. Also, 
that in evident magnetism, we have still a symme- 
trical arrangement, but one whose circles of attrac- 
tion are not completed, except through an external 
armature joining both poles. (6) That we have 
permanent magnetism when the molecular rigidity, 
as in tempered steel, retains them in a given direc- 
tion, and transient magnetism whenever the mole- 
cules rotate in comparative freedom, asin soft iron. 

One great error in all the prior hypotheses is 
corrected by Professor Hughes, and that is the sup- 
position of Ampére, adopted by Wiedeman, De La 
Rive, and others, that the neutral state is produced 
by the molecules lying in a higgledy-piggledy dis- 
order. According to Professor Hughes neutrality 
is produced by the molecules methodically falling 
into a ‘‘stand-at-ease” arrangement, satisfying 
their mutual polar attractions ; the arrangement, 





in fact, which is the most natural to themselves. 
Polarity is a disturbance of this arrangement, and 
as such, must be considered as a forced and 
temporary state, just as a particular order of drill 
is for a regiment of soldiers. 

The evolutions of the magnetic molecules are 
ingeniously illustrated by Professor Hughes with 
the device shown in Fig. 3, which is a modification 
of the ordinary parallel ruler. Here the arrows 
represent molecules, the head being one pole and 
the feather the other. When all the arrows point 
as shown, the ruler imitates a magnet with north 
and south poles. The polarity is changed by rotating 
the arrows as shown by the dotted lines ; and the 
neutral state exists when the arrows are at right 
angles to the length of the ruler, Then there is 
no end polarity ; but the ‘bar’ is not perfectly 
neutral all over for the individual molecules have 
not satisfied themselves. In short there is side 
polarity, one side of the bar being of a ‘‘ north” 
while the other isa “south” pole. Such a neutrality 
is given by a rod of iron held in the magnetic east 
and west as shown at E in Fig. 4. Longitudinal 
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polarity in the same rod held in the magnetic 
meridian is shown at D in the same figure. At C 
we have the molecules arranged in a circular chain 
around the axis of a wire or rod, through which an 
electric current is passed. True neutrality is shown 
at A and B, where the north pole of one molecule is 
satisfied by the south pole of the nearest one. The 
case B is given by Professor Hughes as that of 
superposed magnetism of equal external value, 
rendering the wire or rod apparently neutral, 
through upper and lower series of molecules being 
rotated in opposite directions so as to produce equal 
but opposing polarities. In all these cases there is 
a symmetrical arrangement and Professor Hughes 
has in no case found evidences of the heterogeneous 
disorder supposed to exist by Ampére and Wiede- 
mann. The double or locked molecule (see A B), 
which is a concition of symmetrical neutrality can 
be shown to exist by the induction balance, but we 
need not take up the reader's time in explaining 
how. It is also noticeable on taking a bottle con- 
taining small steel beads and magnetising them, 
then producing neutrality by gently agitating the 
bottle. The beads tend toadhere in couples. Iron 
filings in a bottle are also used by Prosessor Hughes 
to demonstrate these effects. After the column of 
filings has been polarised by the magnetic touch, the 
least shake suffices to produce neutrality, so long 
as the filings are dry and free to move and satisfy 
their attractions. But if melted resin be poured 
on them so as to glue them in their polarised 
positions the bottle becomes a permanent magnet, 
and the molecules have all the coercitive force of 
steel. In the same way an artificial loadstone can 
be manufactured by mixing iron filings with sealing- 
wax and magnetising it. 

Torsion and other stresses either assist the mole- 
cules to take up their true polar positions, or resist 
them doing so, and Professor Hughes demonstrates 
the fact in a thousand different ways, which we 
need not recapitulate. It is sufficient to say that 
he shows beyond question that the ‘‘coercitive 
force” of Coulomb and Poisson is nothing more 
than the resistance offered by the molecules to 
change their positions under the directive force of 
the exciting magnetism, and take up the positions 
of free polarity or of neutrality. There is a certain 
stiffness to move in the molecules of a magnetic 
body, and this is ‘‘ coercitive force.”’ It is, as is 
well known, most apparent in certain kinds of hard 
steel, and least evident in the soft irons. It 
follows, therefore, that in the earth’s magnetic 
field there could be no such thing as a neutral piece 
of iron, provided it were perfectly soft and free from 
this peculiar inertia ; or if it did exist it must be 
produced artificially by superposing one magnetism 
on another. The nearest approach to a neutral 
magnet having all its molecules satisfied, is perhaps 
obtained by magnetising a fine steel wire, and 
bending it into a circle. 

An interesting experiment with Faraday’s iron 
filings is made by Professor Hughes to illustrate 
the rotation of the molecules in passing from one 
polarity to another through a neutral or interme- 
diate stage. A sheet of cardboard thickly sprinkled 
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with iron filings isdrawn over the poles of a strong 
horseshoe magnet, N 8, Fig. 5, and as it moves 
the filings, which bristle up from the poles in a 
dense black forest, are seen to lean over to either 
pole and stand up straight between the poles. The 
gradual rotation of the filings through a definite 
angle is both pretty and instructive. Acting upon 
this hint Profesor Hughes made a brush with rows 
of French nails all inclined in one direction in lieu 
of bristles, and found that he could not magnetise 
it unless the nails pointed in the direction of the 
lines of magnetic force proceeding from the pole of 
the magnet employed. 

We have several times referred to superimposed 
magnetism in a bar. This is usually produced by 
Professor Hughes by twisting the bar or wire in 
one direction while exposed to the induction of a 
permanent magnet, then twisting it again either in 
the same or the opposite direction while exposed to 
the magnetising intluence of the same or another 
pole. In this way he is able to overlay one degree 
of magnetism on another in a bar or wire, and 
produce a chequer work of magnetism at will. In 
this way, too, he produces an ostensible neutrality 
by opposing magnetisms. 

Professor Hughes has also studied the conduction 
of magnetism through bars, and found it to be due 
to molecular rotation, soft iron having a far higher 
magnetic conductivity than hard iron or steel. One 
practical inference from this is that soft Swedish 
charcoal iron, being markedly superior to all other 
irons in this respect, is best suited for the cores of 
electro-magnets in telegraph instruments. More- 
over, Professor Hughes is led to suppose that the 
molecules possess true inertia, inasmuch as they 
are found to lag behind or spring beyond their 
true zero position when disturbed from it by a 
torsion which is slowly or suddenly withdrawn as 
the case may be. When slowly released a shake 
has to be given them to shock them into their true 
place, and when suddenly released the overbound 
produces in very soft iron a contrary polarity of 
fully one-half the polarity produced by the previous 
torsion. In fact, a contrary torsion has to be ap- 
plied to bring the induction balance to its proper 
zero. This inertia is greater the softer the iron, 


hence the time of discharge of soft iron is slower 


than in the case of hard iron or steel. In the case 
of the latter the elasticity which prevented free 
rotation of the molecules serves to restore them 
quickly to their zero. 

Connected with this part of the subject is the 
discovery that the ether surrounding the molecules 
is evidently of an elastic jelly-like nature. ‘I 
have remarked,” says Professor Hughes, ‘‘a peculiar 
property of magnetism, viz., that not only can the 
molecules be rotated throughout any degree of arc 
to its maximum, or saturation, but that, whilst it 
requires a comparatively strong force to overcome 
its rigidity or resistance to rotation, it has a small 
field of its own through which it can move with 
excessive freedom, trembling, vibrating, or rotat- 
ing through a small degree with infinitely less 
force than would be required to rotate it perma- 
nently on either side.” This property has not been 
fully investigated yet by Professor Hughes, but it 
would seem to account for the excessively quick 
vibratory action of a Bell receiving telephone. 
Many physicists would have predicted that no 


electro-magnet could charge and discharge itself | 


sufficiently quick to respond to the undulatory 
vocal currents; but if these currents only move 
the molecules through this small arc of great free- 
dom and movement we can understand not only how 
the telephone is so marvellously responsive, but 
also how it is impossible to magnify the loudness 
of the sounds. 

It is obvious that these researches of Professor 
Hughes open up a wide field for investigation and 


mathematical thought. After magnetism, electricity | 


and the way to a knowledge of the latter probably 
lies through an understanding of the former. Pro- 
fessor Hughes has one end of the clew in his hands ; 
who shall say where it may lead him ? 


NOTES. 
New TELEGRAPHS IN TRIPOLI. 
Tue Ottoman Government are now erecting a new 
telegraph system in Tripoli from the frontier of 


Tunis on one hand to Egypt on the other, and | 


including some lines running towards the south. 
Part of the system is already built, but the lines 
are not yet open for traffic, A tax of 2d. per word 


is to be levied on all European telegrams enter- 
ing or leaving Tripoli and 3d. per word on those 
of other parts. In accordance with the regula- 
tions of the International Telegraph Congress at 
London, the sending of code messages is ad- 
mitted on principle for private messages with the 
exception of those for public agencies and the 
press; but it is for the moment interdicted. 


A New Mecnranicat Constant. 

At arecent meeting of the Physical Society, Pro- 
fessor Perry pointed out the inconvenience of the 
ordinary constant, the ‘‘moment. of inertia” em- 
ployed in calculating the kinetic energy of rotating 
bodies. According to Rankine and others the 
energy stored up in a rotating body, say, a fly- 
wheel, is=}1 w* where Tis the moment of inertia, 
and w is the angular velocity. But in general ma- 
chine practice the number of revolutions per minute 
is what is known, and w has to be found from it 
by calculation. Professor Perry therefore proposes 
to introduce a more convenient constant known as 
the ‘‘M” at present for want of a better name. 
The M of aflywheel or other rotating body is the 
amount of kinetic energy possessed by the wheel 
when making one revolution per minute. There- 
fore to find the kinetic energy of the wheel at any 
other speed, say, N revolutions per minute, 
multiply the M by the square of the number of 
revolutions per minute, N*. Similarly to find M 
from the number of foct-pounds of energy in the 
wheel divide the latter quantity by N*. 


Barrery ReEsipves. 

From a table compiled by Mr. Kolb, one of the 
secretaries in the Imperial Telegraph Department 
of Germany, we learn that of the 12,350/. spent 
during the year 1881-82 upon the 127,166 galvanic 
cells in use, 2727/., or about 22 per cent., were re- 
covered by the sale of the battery residues, consist- 
ing of copper, zinc, and lead salts. It has been 
customary to sell these products by auction twice a 
year. The Government does not guarantee any 
fixed percentage of metal in these salts, but the 
amount varies very slightly. The normal cell of 
the German telegraph offices is a modified Daniell 
cell of a simple and cheap kind. The zinc electrode 
is formed of a ring, hanging down from the edge of 
a glass vessel to half its depth. On the bottom lies 
a rectangular plate of lead, to which a vertical stout 
iron wire, encased in sheet lead, is soldered, mak- 
ing the other electrode. The glass is filled with 
sulphate of zinc solution, and a few crystals of 
sulphate of copper are from time to time dropped 
into the liquid. Of these materials the zinc ring is 
of course most subject to deterioration. Thus we 
find that the above-mentioned 127,166 cells re- 
quired nearly 80,000 new zinc rings, against 7300 
lead sheets and 910 lead plates. The sulphate of 
copper forms the largest item in the annual expendi- 
ture, amounting to 8000/. During the four years 
which the table comprises, from 1878 to 1882, the 
number of cells had increased by nearly 20,000. 


CENTRIFUGAL Force. 
Professors Ayrton and Perry exhibited at the 





last meeting of the Physical Society an ingenious 
lecture apparatus for demonstrating the laws of | 
centrifugal force. As was properly pointed out by | 
Professor Ayrton, the ordinary lecture apparatus of | 
this kind do not really demonstrate the laws of the | 
| subject, but simply show the effect ; and a new and | 
more scientific class of apparatus is demanded by | 
the extension of scientific teaching. Professor | 
Perry and he have been engaged in designing new 
apparatus to meet the wants of their City Guilds 
students, and the apparatus shown was one of the 
instruments in question. It consists of a rotating | 
vertical axis carrying an aneroid chamber filled 
with mercury, which also rises in a graduated 
capillary tube projecting from its middle. A metal 
arm projects at right angles from the aneroid or 
diaphragm side of this chamber, and carries a/| 
sliding weight which can be shifted to different 
distances on the graduated arm. On rotating the 
axis the centrifugal force of the projecting arin 
pulls on the elastic diaphragm of the mercury 
chamber, and the mercury within it having more 
room sinks in the capillary tube by a corresponding 
number of degrees. The apparatus is capable of 
demonstrating the law of centrifugal force with 
accuracy, according to experiments which have 
| been made ; and as Professor Guthrie remarked it 
| could be used for indicating the speed of wheels 
/and shafts. We may add that there is already a 
| mercury counter in existence, in which a closed 








mercury chamber is rotated, and the paraboli 
cavity given to the mercury by the centrifugal force 
is employed to measure the speed. 


THUNDERSTORMS, 

Thunderstorms have for the last four years been 
the subject of careful observation both in Bavaria 
and Wurttemberg, where the dangers which result 
from them, and still more from hail showers, make 
the farmer take a keen interest in the weather. 
The number of weather stations being found insutfti- 
cient, the Meteorological Oftice proposed that people 
in all districts should undertake to send in regular 
reports immediately after each storm. For this 
purpose post-cards were issued, on which the exact 
time of first thunder and lightning observed ; wind 
direction before, during, and after the storm ; rain 
and hail period, and further observations were to 
be stated. The appeal was most readily responded 
to, and there are at present 279 regular observers, 
who have been found quite reliable in despatching 
their cards, which pass free of charge. The 
statistics thus gained show that thunderstorms 
principally arise in localities which favour local 
differences of temperature, so that certain places 
may be considered their breeding grounds. They 
affect most intensely the ridges between two local 
centres of barometric depression, and move in long, 
narrow fields, different points of which, even if far 
apart, being visited at exactly the same time. The 
storms proceed in a direction vertical to the front 
of the field, independently of local winds. By far 
the greater number take place between 2 and 4 p.M., 
and again between 1 and 3 a.m. It is somewhat 
strange that during the year 1882 both these maxima 
were delayed by about an hour. In one case sheet 
lightning was perceived at a distance of 150 miles, 
This system of observation was first introduced in 
Bavaria, but soon adopted by Wurttemberg. 


Mr. Lynatt Tuomas AND THE War OFFICE. 

The long continued contest between Mr. Lynall 
Thomas and the War Office has entered upona new 
phase. Exhausted by years of litigation with ad- 
versaries who have the national purse and the 
Crown lawyers at command, he has turned to the 
public for redress, and has published a full account 
of the claim that he makes against the permanent 
otticials of the department in respect of services 
rendered years ago to the country, and for which 
he has never been able to gain either credit or re- 
muneration. The matter will shortly be brought 
before Parliament, and a demand made for the 
appointment of a Select Committee of investigation, 
a demand which the department, for the honour 
of its officials, can scarcely refuse, we think, as the 
charges which Mr. Thomas makes are of a kind 
that must either be proved or refuted if the ad- 
ministration of our arsenals is to enjoy the confi- 
dence of the public. The matter in dispute, as we 
may remind our readers, is briefly this : In 1855 
Mr. Thomas, according to his issued statement, 
published the designs of a gun which was totally 
different in principle from any that has been pre- 
viously used or proposed, and on the faith of 
certain promises from the Secretary of War, he, 
during the next seven years, spent large sums in 
perfecting his invention. In 1866 his improved 
gun with slight modifications was adopted in the 
service, and the Armstrong gun, upon which four 
millions had been spent, was discarded, while 
his claim was rejected, as the new gun, as 
might be expected, differed in detail from his. 
From 1872 to the present time the matter has 
been before the courts, and according to Mr. 
Thomas, advantage has been taken by the depart- 
ment of every technical objection, and every form 


| of legal delay that could be devised, and this after 


he had gained his case and obtained damages in the 
Court. Unfortunately his charges do not end here, 
but are followed by others which touch the honour 
and probity of certain officials. Into these matters 


| we cannot enter upon anes parte statement; but 


as they have been publicly made we do not doubt 
that an early opportunity will be afforded to both 
parties to fight out the quarrel before a tribunal 
less trammelled in its action than an ordinary court 
of law. 


THE Western Exectric Company.—The Western 
Electric Company, the largest manufacturers in America 
of telegraphic and telephonic instruments, electric bells, 
and other apparatus, have opened a London branch at 
59, Moorgate-street. The greater part of the telephonic 
apparatus in use throughout the world is made by this 
company, 
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In the Cases of Inventions communicated from Abroad the 
Names, dc., of the Communicators are given in Italics 
after the Applicants’ Names. 


Noa. 


d ES, &c., 
| oF MEPPLICAN Ts, 


Emery, New 
S.A 


York, U.8.A. 
2774 +A. H. Emery, New 


org, VU. 

2775 «A. H. Emery, New 
York, U.S. 

2776 «=A. =H. mama New 
York, A. 

2717 +A. H. Emery, New 
fork, U.S.A. 

7178 +A. H. Emery, New 
ork, U.S.A. 

2779 «J, H.C. Martin, Wal- 
thamstow, Essex 

278) Allison. American 
and Foreign Auto- 
matic Car Brake 
Co. 

2781 J.8, Muir, London. 

2782 J, 0. Cottrell, Fan- 
wood, N.J., U.S.A. 

2783 «=W. Wise, Bristol. 

2784 F. Mote, Burnham 
Market, Norfolk. 

2785 | C. Morris, London. 


2786 | J. A. Koerber, London. 
2787 | 





2788 |G. G. Andre, Dorking. 
2783 Lloyd Wise. Prieto. 
2790 Thompson. Marcus. 
2791 , Wicksteed. Ketter- 
ing, Northampton. 
2792 Thompson. Derby. 
2793 Wedge. Jerthe, Wul- 
veryck, and Servas. 
2794 Lake. Norwood. 
2795s Lake. La Société 
Dany et Lepa Ww. 
2796 = J. Illingworth, White- 
lee, Yorks. 
2737 | L. P. Casella, London. 
2798 Lake. Banjar 1. 
2799 J.J. Sachs, London. 
2800 ~W. Peek, London. 
June 6 
2801 | C, Ingrey, London. 
202 «A. MacLaine, Belfast. 
2803 «Hon. J. W. Plunkett, 
Dunstall Priory, « 
J, C. Hart, Strat- 
ford, Essex. 
2834 A. and T, Gray, Glas- 
a gow, 
2895 ‘F. Byron, Chester‘eld. 
2395 =I. and A. Wallwork, 
F Ashton-under-Lyne, 
2807 «J., A., and T. J. Cross- 
ley, New Moston, 
anc, 

2398 Brierley. Scholz. 
28J9 OC, Eskrett and W. H. 
Searle, Hull. 

2810 T. Hyde, Oldbury. 

2811 J. Wolfendale, Lanc. 

2312 | E . Molesworth- 
Hepworth, Man- 
chester, 

2813 J, Woodward and F. 
Beesley, London. 

2314 | Haddan. Mac¥ar- 
ane, 

2815 | Haddan, Chenivesse. 

2316 T. W. and W. K. 

| Appleyard, Leeds, 
| and J. Longshaw, 

Manchester. 

2817 | C. Hodgson, London. 

2818 +A. Grant, Landport, 
Hants. 

2819 Lake. Pratt. 

282) | Lloyd Wise. Hage- 
mann, 

2321 | J. H. Stone, Birming- 
ham, 

2822 | Lake. Cardwell. 

2823 | Clark, Jaquith. 

June 7 

284 J. Darling, Glasgow. 

2825 | W. Douglas, Kings- 


wood. 
2826 | T. tL Hodgson, London. 
Thom a Edwards. 


2827 
228 G. C. dL. Wedg- 
| wood, ‘ond @. Mars- 
~ | den, Etruria, Staff, 
i R. H. Hyde, New Mills, 


Derby. 
2830 | W. Bourtell Colchester. 


2331 | Palmer. 


Mejord. 


2832 | H. H. Cunyhame, 0. 
E. Woodhouse, and | 
F. L. Rawson, Lon- 


don. 
T. Nordenfelt, London. 
Nordenfelt, 
' Garrett, 


2833 


2834 Partly 


| J. G. Kincaid, Greenock. 


ABBREVIATED TITLES, &c. 


Weighing scal:s. 


Testiaz the strength of matavials 
aud weighing machinery. 
Weighing machinery. 


Pressure and vacuum gauges. 


Testing the strength of materials, 
and scales, gauges, &c. 

Testing the strength of materials and 
structures, & 

Decorticating rice, wheat, &c. 

Automatic momentum railway car 
brakes. (¢ ‘omple te xpecification), 


Carburetting air, &c. (Complete 
specification). 


Electrical wire protectors. 


Signalling on railways. — 
Horse hoes and turnip thinners. 


Manufacture of cig urs 

Apparatus for iguiting gas. 
arine steam engines, 

Primary voltuic batteries 

Disintegrating fibrous plants, (¢ 
ple te specific ation). 


"om- 


Gas- motor engines. (Complete xpeci 
ficatwu). 

Bending angle iron. 

Rock-drilling apparatus. 

Hermetically closing bottles, jars, & 


Producing a draught in furnaces, 
Electri. bell apparatus. 


Treating cotton aad woollen rags, 

Measuring tapes. : 

Extracting Y erine 
substance 

Preparing m “ il surfaces for etching, 








from fatty 


& 
Electrical motor. 
Caloric eagines. _ 
Steima an other pistons. 
Safety apparatus for gas- burners. 


Generating, resulatinz, maasuring, 
and distributing electric curreats. 

Pencil-point prote tors. 

Weighting apparatus for looms. 

Jacquard apparatus. 


Pens. a wg 
Eavelopes used inextractiag oil from 


R ulw iy switches. 


Breechloadinzg small Srearms. 
Looms for weaving cloth. 


Vests or waistcoats. 


Manufacture of suluble black. 


Electric signalling, &c. 
Moulding or blocking corsets. 


Fasteners for buttons, &c. 
Treatment of bevt sugar. 


Shade holders for lamps. 


Connecting telerhones with each othr. 
Spinning spindles aud taeir oenugs. 


Cooking eggs, &c. 
Pariug lather. 


Lock catch plates for printing. 
Seal traps for Wash basius, &. 
Ornanienting of tiles, we. 
Cast metal wheels. 


Tricycles. 


| Pneumatic breachloading guns. 


| 
| 
| 








Disconnecting electrical circu ts and 
limiting and measuring currents. 


Cartridge holders, 
Rotary engines. 


Nos. | 


and 
Dates. 
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NAMES, & 
OF APPLICANTS. 
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2835 
2836 
2837 
2838 
2839 


2840 
2841 


2842 
2843 


2814 
2845 
2846 
2817 


2318 
2849 
2850 
2851 
2852 
2353 
234 
2399 


2856 
2857 


2858 
June 8 
2859 
2859 
2851 
2862 
2853 
235% 
235 3) 

355 
2867 
2553 
2859 
2370 
2371 
2872 
2873 
2874 


5 
June 9 


2876 
2877 
2878 


2379 
2880 
2881 


2832 


2883 
2884 


2891 
2392 
2833 
2334 
2839 
2896 
23807 
June 


11 
2898 
2839 
29)) 
2H 
29J2 
2903 
2904 


2905 | 


T. Nordenfelt, London. 

Haddan. Moller. 

Haddan. 
Machovosky. 

F. G. Lynde, Melton 


Mowbray. 
T. Clayton, Ashton-on- 
ersey. 
H. Gatward, Hitchin. 
Sir T. Dancer, Malmes- 
bury, 
Spence. Stumpf. 
H. Hutchinson, Lon- 


don. 
C. Kellogg, Buffalo, 


B.A. 
J. McConnell, Bally- 
mena, Ireland. 
J. Barcroft, Waterfoot, 


Lanc. 

J. T. H. Richardson, 
Hatton, Derby. 

E. Nunan, London. 

J, Brand aud H. 
Fermor, London. 
W. J. L. Hamilton, 

Loudon. 


K. J. Dance, Bristol. 

Lake. Mitliyanand 
Killion. 

Abel. Lorenz. 

E. Hawker, Lee, Kent. 

D. G&G. Fitz-werald, 
London. 

Lake. Sollinann. 

Handford. Hdison. 

Elwards. Hwuinbert- 

hidez. 


J. Reynolds, Gates- 
head. 


W. Irving and F. 
Howarth, Liversedge, 
Yorks. 

M. Sowden, Bradford. 

T. Sheehan, Londo=. 


A. H. Bateman, East 
Greenwich. 
A. McGregor, Leigh, 
Lance. 
8. Wareham, Hyde. 
T, E. Knightley, Lon- 


don. 

H. Sutherland, Lon- 
don, 

Haddan. Cowell, 


G. Lawrence, London. 

T. H. Ward, Tipton. 

J. Farmer. Partly 
Lalanee. 

Allison. Baxter. 

W. Vale, Birmingham. 

D, Grey, Maesteg, 
Glam. 

Clark. Raymond & 
Barton, 

J. K, Tallis, Glasgow. 

Ascherson. Freeman 

J. C. Muller, Paris. 


J. Betteley, London, 

T. Ashford, Birming- 

ham, 

Leigh. Societe des 
Foyers Economiques 
Goujet et Cie. 

A. H, Arnold, Land- 

port, Hants. 

R. J. Sankey, Ashford. 

J. H. Clapham, T. R. 

Whitehead, and T. 

a. ew 
W. J. Radford and C. 

H. Puitf, Blisworth. 
§. C. Davison, Belfast. 
N. Stretton, Birming- 


ham. 
— - ie 
G., €. & 


“Pimbley, isles. 
J. Collier and M. 
Smith, Halifax. 
J, Edelston, Preston. 
Clark. Cunningham. 
M. Haeffaer, Berlin. 
Wirth. Biader. 
Thompson. Sheehy. 
F, Cutian, Leicester. 
E. Cutlan, Leicester. 


8. and J. Chandler, 
London. 

H. P. Boulnois and W. 
Hilder, Portsmouth. 

G. Lindsey, Brighton. 

Mewburn. Dupont. 

H. Bs Chubb, Lon- 

M. oS New York, 
U.S.A 

Lake. 


Lake. 


Harvey. 


Prescott, 


Uhland and 


| 


ABBREVIATED TITLES, &, 


Cartridges. 
Substitute for lithographic stones. 
Forming starch, «c., into cakes. 


Latches for doors, &c. 
Exhausting foul air. 


Separating and sorting grain, &c. 
Safety saddle bars. 


Regenerative furnaces. 
Manufacture of coke, «c. 


Rolling tubes, columns, &c. 
Metallic cement. 
Manufacture of felt carpots. 
Tumblers, goblets, &c. 


Op2rating bicycles, tricycles, &. 

Oraamental tablets for alvertisiaz 
purposes. 

Elsctric incandesceat lamps, rezula- 
tion of electric curreats, aad 
goveraors therefor. 

Flour mills. 

Ships’ slespiag berths. 


Metal handles for knives. 
Securing bags, pouches, or wrappers 
Electrodes used as earta pl stes, 


Electrical generators and motors. 

Generation aad distri batioa of elsctri- 
city. 

Treating chicory. 


Manufacture of glass. 
Looms for weaving. 
Looms for weaving. 
Making refined cast ste 


ierior wrough?iroa, 
Valves and taps. 


21 from in- 


Reaping and mowing machines. 


Drying and coling hats 
Road ways for tramcars, &c. 


Quartz crusher. 


Railway car couplers. 
spe style ation). 

Tre, atment of milk, &c. 

A atus for pl 1ying games. 

ng, washing, chloring, scour- 

woven fabrics. 

Ele sctric arc 1: 401 ps. 

Spiitoons. 

Tin and terne plates. 


(Complete 





Baby jumpers. 


Manufacture of belting. 

Ties for binding cotton, &c. 

Hydraulic crank with variable ec- 
centric motion. (Complete speci- 
fication). 

Constructicn of propellers. 

Manufacture of gas, .c., hooks, &c. 


Firezrates. 


Supplying air to torpedo boats, &c. 


Stoppering bottles. 

Apparatus employed ‘in spinning, 
— ana twisting fibrous sub- 
stances. 


Lever horse hoes. 


Stoves or air-heating apparatus. 
Attaching lamps to carriages. 


Compounds of aluminium. 
Indicators for steam, &2., eagines, 


Hot water boilers, &c. 


Manufacture of cotton, &¢ , scarves. 
Expanding the ends of boiler tabes, 
Treating blood of animals. 
Constructing street railways. 
Production of electric light. 
Burnishing &c., the elze3 of soles. 
Heels of boots, &c. 


Water waste preventors. 

Drain pipes. 

Labricators. 

Dividing bristles, &c., into bunches. 
Safes. 

Presses for printing and embossing. 


(Complete specification), 
Wood screws. (Complete specijsica- 


tion), 
| Portable rests for the head, 


tl 





ILLUSTRATED PATENT RECORD. 


Nos. | NAMES, &o,, 

pwd | oF APPLICANTS, 

‘Juel OS 
it | 

2906 | Lake. La Société 


Anonyme 


Teintures et Appréts 


de Tarare. 


des 


Dyeing textile fabric:, 


GRANTS OF PROVISIONAL PROTZOTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


1L.—Announced June 3. 






























































No Name. No Name. No Name. 
1883 1883 1883 
2317 Reddie 2352 Shepherd & } 2393 Boyd. 
(Jonson) Aspinwall. | 2394 | Marix. 
2318 Paterson. 53 | Hamand, 2395 Ayrton and 
2319 Skeoch. » | Clanaham. Perry. 
2320 Davies 2356 | Sutleffe. 2396 Hoster. 
(Walker & | 2357 | Benson 2398 De Pass 
Riggs). (Kothrock). (Delille). 
Hess, 2353 | Partz. 2400 Lucas. 
Adams. 2360 | Honywood & | 2402 | Merry- 
Haddan Cashmore. weather. 
(Mayer &} 2361 | Walsh. 2403 Dow and 
Co.) 2362 | Hone. Frame. 
2326 Haddan 2363 | Spence (Bra- | 2404 | Attree. 
(Molden- connier). 2405 Lane. 
hauer and) 2365 | Price. 2406 Crampton. 
Heinzer- 2366 | Tuck. 2407 | Cochrane. 
ling). 2367 | Kipling and | 2408 Gern. 
Hart. srown, 2409 ~Lake (Hur¢). 
Davidson. 2369 | Warner. 2110 | Blythe. 
Clark. 2370 | Clark, 2411 Erskine 
Brewer Mas3on, & (Rump). 
(Weber). Scott. 2412 | Reed. 
2332 Colby. 2371 | Lake (Buck, | 2413 | Jones. 
2333. Whiteman Tubbs, & 2414 | Matthews. 
(Frasch). Selkirk), 2415 Illingworth. 
2335 Sugg. 2373 | Woolf. 2416 | Steffen. 
2336 | Parkin and § 2374 | Wright and | 2417 Whitehouse. 
Reynolds. Holmes. 2419 Foster. 
2337 Shedlock. 2377 | Davies 2420 Von Naw- 
2338 Lake (Basto). (Stark). rocki 
2339 ©Lake 2373 Black. (Poekel). 
(Palmer & } 2379 | Hodgson. 2421 | Morton. 
Loryea). 2380 Mason. 2422  Boult (Con- 
2340 Lake 2331 «4Brewster. tant). 
(Milliyan). | 2383 Lowe and Ridge. 
343 Marechal. Lamb. Parkinson. 
2344 Chipperfield,] 2384 Cross and Lister. 
2345 Abel (Mana- Wells. 2427 | «~Gorz. 
licher). 2386 Cross and 2423 | Punshon and 
2346 Edwards Wells. Vizer. 
(Richard). | 2337 9 Arthur. 2429 «Clark 
2347 =“ Fitch. 388 | Miller. (Sterling). 
23483 Jenkinson. 2339 Lehmann. 2430 | Lake(Ahlert, 
2349 Marix. 2391 | Lake (Bridg- Ahlert, aud 
2350 Cookson and man). Ahlert). 
Swinburne.| 2392 | Hancock. 2431 | Stevenson. 
I.—Announced June 12, 
No. Name. No. Name. No. Name 
1883 1883 1883 
luvs Groth 2459 | Hale. 2489 Murray and 
(V. Dulcken)] 2460 Roy. Capner. 
1191 Hudson. 2461 | Lake 2491 Rich. 
1307 Potter. (Wheeler). 2492 | Picking and 
2072 Jones. 2462 | Lake (Frost). Hopkins. 
2251 Weygang. 2463 | Smith and 2493 | Andrews. 
2252 Colton Blakeney. | 2494 | Brotherhood. 
(Elbers). 2464 | Adams. 2495 | Imray (Cros 
2265 King(Schulze-] 2465 | Adams. and Vi 
Berge). 2467 | Pieper (Par- geraud), 
2286 Edbrooke. mentier). 2496 Lake (Chaur) 
2299 Levinstein. 2468 | Imray (La | 2499 | Phillips. 
2300 =—Levinstein. Société Boca-] 2502 | Powell. 
2311 Lempriere. Wulveryck 2503 | Black. 
2342 Hitchcock. Sreres). 2504 Griffiths. 
2376 Hannay. 2469 Lane and [| 2505 Allen. 
2382 Stewart. Steuart. 2506 Von Naw- 
2390 =Abel (Body). | 2471 | Wiley. rocki (Loe- 
2432 Ashworth & | 2472 Von Naw- wig & Co.) 
Ashworth. recki 2507 | Diss. 
2433 Edwards and (Monch). 2509 = - Hall. 
Williams. [| 2473  Boult 2510 Clark 
2434 Voice. (Sanderson). (Sherman). 
2435 Pieper 2474 Brewer 2511 Vacherot. 
(Scheibler). (Gof). 2512 | Vanes. 
2436 Haddan 2477 Johnson, 2513 Bauer 
(Schinid), Pearson, (Heidrich). 
2437. Wynne. and Hep- | 2514 Davy. 
2488 Guest. worth. 2515 Townsend. 
2439 Eaton. 2478 | Engel, Lerch, 2516 | Holden. 
2440 Collier. Lerch, and] 2517 Haigh and 
2441 _ Biische. Meyer. Nuttall. 
2442 Hochhausen.} 2479 Kenyon. 2518 Pieper 
2443 -Rollason. 2430 | Murray. (Onley, 
2444 Charters. 2481 Greening. Proetl, and 
2446 Osborn. 2482 Browne. Scharowsky) 
2447 Moore. 2483 Lake 2520 | Vaux. 
2448 Thomas. (Urquhart)} 2521 | Lewsley 
2449 Edwards 2484 Davenport & (Ludlow). 
(Latowski). Crossley. 2522 Snelling. 
2450 | Tatham. 2485 | Hunt. 2523 | Trotha (Von 
2451 Day (Nimmo)j 2486 Brookes Schlippe). 
2452 Belling. (Holliday). Soutter and 
2454 Billington. 2487 | Walters and Edkins. 
2455 André. Bradbury). 2526  Penriee. 
2456 Longmore. 2488 Allison Chester. 
2457 ~Boult (Wuterich). Swan, 
(Baltus). McCollin. 





568 


ENGINEERING. 


[June XE 15, 18: 1883. 





No. | Name. 


1883 | 


2530 


2531 


2 | Lake (WIk). 


7 | Kite. 
3 | Wheeler. 





Name. 





Lloyd Wise 
(Martini d 
0. 
Wirth 
| (Hepburn 
| & Bauer'sche 


Giesserei). 


Rauber. 
| Engel (Zim- 
mermann). 
Engel 
(M urjahn). 
Watts. 





Crompton & 
Crabb. 
Millington. 
Haddan 
(Clay). 
Haddan 
(Knapp). 
Mander. 
Davis. 
Gard and 
Cobley. 
Jensen 
(Ericsson). 
Slater. 
Dugdale. 





2566 


COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Lists of 
Applications for Patents. 


Name. 


No. 


Name. 


| Helliwell & 


Waller. 
Pyke. 
Lake (Miles). 
| Thompson 
(Stevens). 
| Horne and 
Mancor. 
Clark (Cross). 
Redfern 
(Gautier). 
Smith, 
Ambler, & 
Lund. 
Johnson 
(Journet). 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


Name. 





Lake (Ball). 


2780 





Allison 
(American 
& Foreign 
Automatic 
Car Brake 
Ce). 





Muir. 

Lioyd Wise 
(Prieto). 

Thompson 
(Mareus) 

Haddan 
(Cowell). 


No. Name. Name 
1882 


5963 


Name. No. | 
1883 | 
3 | Lake (La- 

| marre). 
Newton 
(Storm). 
Lloyd Wise 
(La Société 
Anonyme 
des anciens| 
Etablisse- 
ments Cail 
et Monsieur | 
| A. Ferron), 
Lloyd Wise 
| (La Société 
Anonyme 
des anciens 
Société Etablisse- 
lignac pg ments Cail 
Cie). 538 | Clark 
Smith. (Lynch), 
| Mewburn Simon 
(Erganian af (Carves). 
and Toros- Lake (Mark). 
sian). Wheeler. 
Imray Fitz-Gerald & 
(Bisson). | Jones, 
| Lloyd Wise 2 | Fitz-Gerald. 
(De Cuyper awtell. 
Ingrey and Jones and 
Adlam. Jones, 
2 | Grosvenor & Gilmer. 
Bedford). Vaughan 
(MacDo- 
nald). 


No. 
1883 | 


1443 
1451 | 





Orrell. 
Johnson (De 
Smedt and 
Lesley), 
Harris. 
Abel (Vagn). 
Gray. 
Keywood and 
Keywood. 
| Imray (Her- 
renschimiat 
and Con- 
stable). 
Lake 
(Thompson 
«& Barton). 
Walter. 
Lord. 
Hunter. 
Brooks and 
Tweedale. 
Edmondson 
and Carson 
Lake (Hyam 
& Howell). 
Lloyd Wise 
(Grouven). 
1666 | Manbré. 
1680 Boult 
(Renshaw), 
Boult 
(Renshaw). 


Wirth 
(Limbert 
| and Salin). 
| Irving. 
Loizeau. 
Graham and 
Graham. 
Lake 
(Johnston). 
Williams. 
Salamon. 
Imray 
(Roads). 
Conquest 
(Hoe & Co). 
Clark yi 


116 

5964 | 
5998 
6033 | 


379 


1457 

1464 | 
| 1475 

6045 1527 
6069 
6089 
6117 


6137 1561 


1563 
1567 
1570 
1573 
1586 
1601 


1622 


1681 





NOTICES TO PROCEED. 


1,—Time for entering Opposition expires Friday, 
J 3 


une 29, 1883. 





Name. 


Name. 


Name. 





Hebble- 
thwaite. 
Sonstadt. 
Schofield & 
Bentley. 
Halkyard. 
Goodwin. 
Von Naw- 
rocki 
(Ludewig). 
Purnell 
Clark (De 
(Kabath). 
King & Cliff. 
Mewburn 
(Howard). 
Newey and 
Newey. 
Munro. 
Wirth 
(Grunzweig 
and Hart- 
mann). 
Turner. 
Hay and 
Robertson. 
Todman. 





Stoney and 
Rapier. 
Holden, 
Burnley, 
& Fawell. 
Deards. 
Hedges. 
Monchablon. 
Meeds, Meeds, 
and Blink- 
horn. 
Thomis and 
Priestley. 
Fielden and 
Fielden. 
Clark(Reed). 
Cassagnes, 
Matthews & 
Bayliss. 
Walker and 
Beaumont. 
Hammond. 
Clark (De 
Kabath). 
Bennett. 
Clark 
(Basserie). 





Lewthwaite, 


| Longsdon 


2781 


(Krupp). 

Rowland & 
Stidolph. 

Lewthwaite. 

Attwood and 
Barber. 

Tylor. 

Sellon. 

Robson. 

Higgs. 

Pihlfeldt. 

Siemens. 

Lea. 

Fishwick. 

Chippertield. 

Walsh. 

Gern. 

Allison 
(Greives & 
Bleoo). 

Allison 
(American 
& Foreign 
Automatic 
Car Brake 
Co). 

Muir. 


I1.—Time for entering Opposition expires Tuesday, 


—_ , 1883, 


Name. 





Symons. 
Fawcett and 
Hargreaves. 
Marlow. 
Matthews. 
Stidder. 
Pitt & Wor- 
mington. 
Johnson 
(Kokosinski 
& Bernet), 
Strype. 
Beck (Laure) 
Beck (Laure). 
Scott. 
Johnson (La 
Compagnie 
du Chauf- 
Sage I. ndus- 
triel). 
Townsend, 
Davies, & 
Davies. 
Wynne. 
Morgan- 
Brown 
(Bryant). 
Morgan- 
Brown 


1883 
814 
$16 
830 
840 


889 
991 


1024 
1064 
1067 
1098 
1133 
1192 
1502 
1602 
1686 
1768 


1955 


(Campbell). 2222 


3radford. 3 


Elwell and 
Parker. 
Howell. 
Drake. 
Fletcher. 
Gedge 
(Perrin & 


(Mellette). 
Wastfield. 
Wirth(Abegg) 
Garratt. 
Buchan. 
Pieper 

(Scheibler). 
Mechan. 
Barlow (Glo- 

botsching 

& Muller). 
Bailey. 
Haines. 
Phillips. 
Hopkinson. 

| Lake 





_ (Thompson).| iz 


PATENTS SEALED. 
I.—Sealed June 8. 


2337 
2339 


2340 


2347 
2384 


2336 


2389 
2390 


2400 | 


2411 


2413 | 


2416 
2431 
27 

2768 


2789 


| Terry. 


Musgrave & 
Gregory. 


| Bright. 


Bang (DaAl, 
Dahl, and 
Dahl). 


| Shedlock. 


Lake( Palmer 
. aie 


Lak 
(Milligan). 
Fitch. 
Cross and 
Wells. 
Gross and 
Wells. 
Lehmann. 
Abel (Body). 
Lucas, 
Erskine 
(Rump). 
Jones, 
Steffen. 
Stevenson, 


| Lake 


(McCord). 


Lake (Ball). 


Lloyd Wise 
(Prieto). 





Name. 


No. 


Name. 


No. 


Name. 





Drewry 


Drewry 
(Brandt, 
Sarre, and 
Beverhaus) 

Drewry 


(Rosenfield) 





(Davis). 
Klugh. 





Boult (Cere- 
botani). 
Walsh (Ver- 


ofiaa n). 
Trigwell. 





Smith. 


1882 | 
a | Jarmann. 


Baker. 


5929 | Cheswright 


(Cheswright) 


5931 | Cheswright 


(Cheswright) 


5933 | Frank 


5953 


(Micciullo). 
Whitehead. 


U1.—Sealed June Pees. 





No. | No. | 


1882 1882 | 
6000 | Baatsch. 6240 
6002 | Clark 1883 
(Trouve). 
Ballardie. 
Steven and 
Burt. 
Paterson 
(Harvey). 
Chadwick & 
Sugden. 
Pearse. 
Routledge. 
Marshall. 
Imray( Lake) 
Coleman and 
Hensen. 
| Green. 


Name. Name. 








Casella, 
Edwards. 
Adams. 
Sykes. 
Jensen 
(Garveri). 
Anders and 
Henck. 
Rowan and 
Williams. 
Rifley. 
Smith and 
Drewitt. 
Stout and 
Hillcoat. 
Hoyles. 


145 
178 
195 


Swinburn, 
Baeschlin, 
Gedge 
(Glaser), 
Grey. 
Sharpe. 
Clark. 
Gerner. 
Box and 
Waller. 
Smith. 
Johnson 
(Recken- 
dorfer) 


6006 
6018 


464 
591 
875 
1254 
1323 


6024 
6025 


6054 
6061 
6063 
6116 
6127 


1336 
1659 








___ 1.6163 


FINAL SPECIFICATIONS FILED, 
Nos. 57 57 56, 5 
5764, 5778, 
1882. 
5767, 5770, 57 


June 2, 1883 5760, 


5 5761, 5763, 
5042 z 


57s Oy: 5940, all of the year 

75, 5789, 5792, 5812, 5837, 
all ‘a tl year 1882, 

, 5787, 5788, 5790, 

5816, 5819, 5824, 


5809, 
5941, 


3, 5820, 5822, 5826, 5864, 5908, 
ag all of the year 1882. 
5610, . ), 5840, 5841, 5844, 5845, 
5846, 5 , 5849, 5860, 5866, 5873, 5885, 6027, 
all of the ‘year 1882. 
5551, 5862, 5867, 5869, 5870, 5874, 58 
5901, all of the year 1882. 


PATENTS WHICH HAVE BECOME VOID. 
1,—Through Non-Payment of the Third Year’s Stamp Duty of 501. 
No. | 


1880 | 
2232 | Bleckmann 
(Daelen). 
De Pass 
(mba). 
2238 | O'Brien. 
2239 | Von Naw- 
rocki 
(Dimock). 
2240 | Apsey. 
2241 | Imray 
(Hervier). 
Punshon. 
Clark 
(Jouanique) 
| Johnson 
(Craig), 
2249 | De Dutkie- 
wicz and 
Decoufle. 
King & Cliff. 
| Fildes. 
2) André and 
Easton. 
| Sugg. 
| Furlong. 


80, 5883, 








No. Name. Name, Name. 

1880 

2156 | Cavalerie, 

2158 | Birnbaum. 

2161 Hancox. 

2162. ~Brydges 

(Vogel). 

Abbiati and 

Siccardi. 

Lake 

(Parkhurst) 22 

Durham. é 

Pickles and 

Pickles. 
Cabjolsky. 
Benson 
(Oezle). 
2188 Carey. 
2190 Abel 
(Chaumeil 
and Chau- 
meil). 

Schneider & 

slliott. 

2194 Duddy. 

2198 | Paton. 

2199 , Rhodes, 
Rhodes, 
Whitehead,! 2 
and White- 
head. 


II.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 





Lampe. 
Lake 
(De Blan- 
diniere). 
Varicas 
(Bean). 


lff 
(Michalk). 
MeNeice. 
Whitley. 
Imray (De 
Beauregard) 
Von Naw- 
rocki 
(Salbach). } 224 
Warren. 
Kesseler 
(Gunther). 
Farquhar. 
Foote, 
Northrop. 
Haddan 
(Perkins). 
Kirkman. 
Green. 
Spence. 
Ingham and 
Ingham. 


2234 


2163 
Wo 


2172 


2173 
2177 
2242 | 
2180 2244 
2186 


2192 








No. 


1876 

2306 Barber 
(Vossnach). 

2313 | De Pass 


No. Name. Name. Name. 


1876 


2233 





Garrett. 
Garrett. 
Wood. 
Thompson 
(Sargent). 
Langlois. 
Andrews. 
Garrett. 
Schwartz. 


Kennedy & 
Eastwood. 
Craig. 
Ellington. 
| Dean. 
271 | Sanday, 
2977 | Evans and 
Deayman 
(Brown). 


2245 


(Hance and 
(Hornum). 
2326 Tinsley. 
2331 | Lake 











| (Sloan). 








———————————— 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’, HAS BEEN PAID AND REGISTERED, 








No. | Name. 
1880 | 
2310 
2319 
2341 


No. Name. No. Name, 





Marchant. 
Hodge. 
Morgan- 
Brown 
(Chapin & 
Chapin). 
Jones and 
Bridger. 
Pearson. 
Dick tee 
Dick). 
Freeman. 
Dalton. 
Boulton. 
| Newton 
(A go). 


Ellington. 

C lark( Read), 

Daniels, 

King. 

Pitt | (Dodge). 

Robertson & 
Robertson, 

Barrow and 
Craven, 

Pitt (Stern), 

Rendle. 

Pitt (Miller 
& Diehl), 


Lucas. 

Richards, 

Sang. 

Mellodew, 
Mellodew, 
Mellodew, 
— and 
Hard 

Lake (Br ay). 

Storer. 

Mills 
(Woodbury,| 232: 
Merrill, 

| Patten, & 

| Woodbury). 











PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTT OF 1006, HAs BEEN PAID a REGISTERED. 


No. 
1876 


2366 
2410 


Name. No. Name. No. Name. 








1876 
Braddock & ]| 2408 


Hattersley 
Braddock. | 


and Hill. 


Leeming. 

Morgan- 
Brown 
_ (Hotchkiss). 


NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER 
AND MEMORANDUM 





OF ALTERATION. 

F. Hocking, Liverpool. “* Apparatus for heating water and 
other liquids, applicable as a condenser or refrigerator.” No. 93 
of 1877. F. Hocking and Co. have applied by petition for leave to 
file a disclaimer and memorandum of alteration of certain parts 
of the specification of the said Letters Patent ; any person intend- 
ing to oppose such application must leave;particulars inj writing of 
their objection to such proposed disclaimer and alterations with 
the Attorney-General’s Clerk of the Patents, at Room No. 549, 
Royal Courts of Justice, London, within twenty-one days from 
the date of the London Gazette in which this notice is published. 

ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING JUNE 9, 1883, 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawinys 
ts stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
d&e., of the Communicators are given in italics. 

Copies of Specisications may be obtained at 38, Cursitor-strect, 

hancery-lane, E.C., either personally, or by letter, enclosin, 
amount of price and postage, and addressed to Mr. H. Reaper 

LACK. 

1618. Electric Lamps: J. B. Rogers,’London. [(i. 
3 Figs.}—The conducting wires project beyond the base of thie 
lamp and the extremities are plain, bent, cup-shaped, or other- 
wise modified so as to be readily put into contact with the leads 
arranged in or on ledges, shelves, bracket, or other supports. 
The main leads from the generator are led to a vessel from which 
are led secondary leads to the supports of the lamps. The 
lamps can thus be moved about from one bracket or room to 
another. (April 3, 1882 


4600. Device for Suspending Pictures, &c. : W. R. 
Lake, London. (H. R, Heyl, Philadelphia, U.S. oa ) (6d. 
4 Figs.|—The device is constructed of a plate of friable material 
to’ which is secured a hook or stud having a bifurcated end, and 
projecting from the front face of the support, the back of which 
has a coating of adhesive material. (September 27, 1882). 


4699. Prevention of Sea Sickness: G. M. Tagore, 
London, (2d.)—A a formed of moleskin canvas cut rect- 
angularly and having a mixture of belladonna and opium in 
equal parts spread upon it, is applied to the pit of the stomach. 
(Provisional protection not allowed. October 3, 1882). 


4743. Fastenings for Doors and Window Sashes: 
H. Hancock, London. (2d.)—A spring bolt is inserted into 
a tubular socket piece, and is attached to a handle by which it 
can be pulled back. (Void, the patentee having neglected to file a 
specification. October 5, 1882). 


4817. Production of Clear or Transparent Block 
Ice in Moulds: T. Dowrie, Port Said, Egypt. (6. 
2 Figs.|—Each of the moulds.containing the water to be frozen is 
suspended from two fulcrum pins fixed to its outer sides, and 
resting on suitable bearings so that the mould shall be free to 
swing or oscillate. (October 10, 1882). 


4821. Vessel and Apparatus for Transporting 
Afloat Barges, &c.: C. D. Abel, London. (C. G. Vieho/, 
Paris). [{4d.)—Consists mainly in combining with a structure 
similar in form toan ordinary ship, means for lowering and rais- 
ing the vesssel in the water by the introduction or expulsion of 
water. (Void, the patentee having neglected to file a specification. 
October 10, 1882). 


4827. Treatment of Steel Ingots before Rolling, 
&c.: H. J. Kennard, London. [2d.)|—A cover or casing 
lined with refractory material and which has been previously 
heated either by having been used with other ingots or by the 
combustion of gaseous fuel, is used to cover the ingots as soon as 
cast. In another arrangement a truck having a bed formed of 
refractory material and a removable cover is used, into which the 
ingot is placed as soon as sufficiently set. (Void, the patentee 
having neglected to file a specification. October 11, 1882). 


4841. Balance Valve: W. Teague, Pool, Cornwall. 
[2d.]—A valve (specially applicable as an outlet valve for air com- 
pressors) fitted in the receiver and working in guides, communi- 
cates with the compressor by an aperture through w hich the air 
enters and forces the valve up. (Void, the patentee having neg- 
lected to filea specification. October u, 1882). 


4880. Electric Arc Lamps: A. M. Clark, London. 
(W. S. Parker, Little Falls, N.¥., U.S.A.) [6d. 3 Figs.)—The 
motion of the upper carbon is controlled by the repellent action 
of an electro-magnet on its polarised armature or core. The 
illustration is a vertical section of alamp with two regulating 
magnets. The coils of the two magnets B and C are wound, 
respectively, in the main and in a shunt circuit, and on tubular 
bobbins of soft iron containing hollow cores also of soft iron, 
suspended by links i from opposite ends of a lever d pivotted on 
a support. The clutch E is made in two pieces, each forked at 
one end ; these ends are connected by knuckle joints g through 
which the carbon-holder passes. The clutch is hung at one end 
by a link from the lever d and at its other end is fitted with a set 








































































JuNE 15, 1883. ] 
pane bearing on the magnet C. 


tends to draw that end down. f : 
are the current increases in the magnet B the iron bobbin and 
core become polarised in the same direction and repel one another, 
eausing the clutch lever E to grip the carbon-holder and raise it. 
If the are becomes elongated a similar action takes place with 








the shunt magnet C, and the clutch lever is released and the 
carbon-holder drops. The normal position of the core isregulated 
by the pole block K made as ascrew plug. The shunt magnet may 
be disconnected or dispensed with and the core of the magnet B 
may be counterbalanced by the core or by a weight. (October 13, 
1882). 

4890. Fluid Pumping, Measuring, and Exhausting 
Apparatus: W. Davis, London. [(d. 4 Fiys.|—A 
pair of drums or cylinders rotate on gp ye axles within a com- 
mon case provided with an inlet and outlet placed on opposite 
sides of the casing, and in a line between the two rotating drums ; 
the projections on one drum engage and accurately fit into 
recesses of special shape in the other drum, (October 14, 1882). 

4897. Materials for Charging Gone es used in 

mi 


Mining Operations, &c.: W. Smethurst, Wigan, and 
J. Collins, Bolton. [2d.}—The cartridge of caustic baryta or 


strontia is formed witha hole through its centre, and may be con- | 


solidated by pressure. A flexible pipe, through which a solution of 
ammonia is forced, is inserted into the hole. (October 14, 1882). 


4906. Locomotive and other Steam Engines: W. 
Crook, Preston. (W. and H. Monk, Hadlow Cove, Levis, 
Canada.) (6d. 9 Figs.|\—The high and low-pressure cylinders 
are arranged in or about the same plane, but at an angle to each 
other, and the piston rod of the large cylinder is connected 
directly by a rod with the crank, while the piston rod of the 
small cylinderés connected by a rod to the connecting rod of the 
large cylinder near the crank-pin. The valve chest is formed 
between the two cylinders. Fig. 1 is a sectional view showing 
the arrangement of the cylinders and valve and the connexion 
between the piston rods and the crank, and Fig. 2 is a section 
through the valve ports and steam chest when the latter is formed 
in the sides of the two cylinders. In Fig. 1 the steamis shown 








(vide arrows) passing from the valve chest to one part of the high- 
pressure cylinder, and from the other end of the cylinder through 
the valve cavity to one end of the lower pressure cylinder, and 


from the other end to the exhanst. If steam be admitted by a 
valve direct from the valve chest to the cavity a+, the low- 
pressure cylinder will get high-pressure steam from the valve 
chest. Fig. 2 shows the valve e for admitting high-pressure 
steam to the low-pressure cylinder, and its spindle is connected to 
a lever near the reversing lever, and when the reversing lever is 
pulled over to its extreme position it also moves over the small 
valve ¢, say to the extent of one notch, and admits high-pressure 
steam to the low-pressure cylinder, but if these are moved back one 
notch the small valve is brought back to its central position by 


The end of the lever d support- 


ing the core of the shunt magnet, is connected to a spring which 
7 If through the shortening of the 


| fication 3765 of 1579, is effected by means of parallel or diagonal 
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the invention. The finger D is fixed on the stop rod C, and acts 
upon the shuttle swell E. The finger F is fixed upon the stop 
rod, and is lifted by the lever G when the end H is depressed by 
the crank-arm I. The heads of the metal pickers are constructed 
in two parts, the india-rubber being p laced in the recess of the 
head, and the loose portion placed over it. 





thus prevented from moving laterally or slipping off the lifting 
bar. 


needle of the lifting bar. (October 16, 1882). 


Cartridges: P. Jensen, London. (/. Schu/hof, Vienna) 
{2d.]—Spun gun-cotton is placed in a mixture of bisulphuret of 
carbon and finely pulverised nitrate of potash, is then rinsed in 


and bisulphuret of carbon. (Void, the patentee having neglected 
to file a xpecyjication. October 16, 1882). 


4923. Velocipedes: E. H. Hodgkinson, London. 
{Sd. 19 Figs.|— 
the ‘‘ front bone,” a portion of which turns. 


lever and a ball-and-socket joint. 


of a collar. 
1882). 

4953." Tenter Hooks: A. E. Gorse, Birmingham. 
(2d¢.]—The hooks are formed with sharp outlines. A rod is cut in 
a machine diagonally, the point is bent round, fed forwards and 
cut off again ready for another hook. (October 18, 1882). 


4957. Road Vehicles: J. Macdonald, Wimbledon. 
(6d. 3 Figs.}—An electric motor and battery are fixed to the 
| vehicle by any suitable means, and when required the motor may 
be used to assist the feet. The pedals or hand levers of the 
vehicle may be used to make and break contact, and so regulate 
the current and work the motor. In applying the motors to cars, 
the motor is connected by bands or gearing to one or both axles, 
or to the box of the wheels, the current being applied by the car- 
driver working crank handles or hand levers. (October 18, 1882). 


4959. Combing Machinery: P. Kelly, Bradford. 
(6d. 3 Figs.|—The pins of the comb are made to lie against the 
inside amgle of the body of brass, and are secured to it by 
solder or brazing. The speed of the machine is increased and the 
nip action is insured by means of two spiral springs operating 
between the crossbar of the nip and the crossbar over the two 
tappet runners. Two feeders are used to one circle. The studs 
upon which the divided rod is worked are carried by levers 
actuated by tappets. (October 18, 1582). 

4961. Oil Cans: J. Kaye, Kirkstall, Yorks. [4/. 


Figs.j—The strengthening of the can, such as described in Speci- 


} 


tefers to Specification 1256 of 1880. 





te 


corrugations, (October 18, 1882). 


4966. Wheels for Traction Engines, &c.: J. and 
H. McLaren and C. Morris, Leeds. [6d. 4 Figs.|—Th« 
wheels are constructed with spokes or arms which give a yielding 
or springing action between the rim and the boss, and the driving 
power is applied to the rim of the wheel. (October 1s, 1882). 


4967.” 
Miners’ Lamps, &c.: J. Darling, Glasgow. 
sists of a mixture of tallow and paraffine wax in about equal pro- 
portions. (October 18, 1882). 


4968. Manufacture of Razor Blades: W. R. Lake, 
London. (J. D. Frary, Bridgeport, Conn., U.S.A.) (6d. 
4 Figs.j)—The blank ,for the blade is cut from sheet steel, and 
the back is cast thereon and extends down on to the blank, so 
that the sidesmay be ground. (October 18, 182). 


4971.. Electric Alarm Apparatus for the Detec- | 
tion of Burglars, &c.: M Kerner, New York. 
(2d.J)—A system of strips or sheets of tin-foil or other metal or 
wires extends over the whole area of the wall, and cannot be cut, 
crossed, or grounded without instantly sounding an alarm. 
(October 18, 1882). 


4973. Paper Cutting Machines, &c.: W.Crosland, 
Newton Heath, Lance. [{tid. 4 Figs.)—A dovetail projection 


[2d.]—Con- | 











aspring, By removinga pin inthe reversing lever working in 
aslotin the lever of the valve e, the valves are disconnected. | 
(October 16, 1882). 


4910.‘ Fuel Economisers: S. Elson and V. East- | 
wood, Castieton, Lanc. (2d.)|—The tube, which extends 
nearly to the bottom of the vessel, and by which the water is con- 
veyed into the vessel outwardly exposed to the heated gases, 
is secured by means of a conical collar within a conical recess 
in the bottom of the inlet pipe, and the aperture through which | 
it is passed is closed by a screw cap, (October 16, 1882). 


4911.* Electric Lamps: J. Allman, Manchester, 
(L, BE. Sehwerd and L. Scharnweber, Karlsruhe, Baden). (2d.j\— 
Toe lowercarbon-holder forming the core of asolenoid is provided 
at its lower end with a dise working in a cylinder containing a 
fluid, and is balanced normally by a weight, by which, when the 
length of the arc increases, itis raised to a certain point at which 
& projection on the holder raises one end of a lever, the other end 
of which, by means of a connecting rod, releases an arrangement 
of gearing, and allows the upper carbon to descend and come into 
contact with the lower carbon. The lower carbon-holder is then 
drawn down by the action of the solenoid, and a second pin acting 
on the aforesaid lever locks the gearing. The gearing consists of 
a ratchet wheel governed by an escapement retarded preferably by 
fluid resistance acting upon a piston working in a eylinder. A 
pinion on the axis of the ratchet wheels gears with a rack on the 
upper carbon-holder. The solenoid may be wound differentially 
and its core may be attached by a balanced lever and connecting 
rod to the lever acting upon the gearing. (October 16, 1882), 


4916. Looms for Weaving: J. Bywater, C, Bedford, 
and T. Kershaw, Birstal, Yorks. (6d. 5 Figs.|—For the 
purpose of relieving the shuttle box a finger is secured by set 
Screws to a stop rod placed along the bottom of the slay board, A 
lever is hinged underneath the slay board, and one end acts upon 
the finger whilst the other end is operated upon by the crank-arm, 
80 that immediately before the shuttle is sent from the box the 
crank-arm comes into contact with one end of the lever and de- 
presses it whilst the other end is raised, thus lifting the finger and 
operating the stop rod so as to remove the pressure of the ordi- 
nary stop rod finger off the swell. Fig. 1 illustrates this part of 








is rivetted along the whole length of the face of the knife, and 
slides in a dovetail groove in the knife stock. Relates also to | 
mechanism for raising the pressure bar, and for putting and | 
retaining the requisite nip upon it, whilst the cutting opera- | 
tion is being performed, and also to the arrangement of clutch | 
box, anda self-acting stopping motion. (October 19, 1882). | 


4978. Feed Pamps of Steam Engines: A. W. 
Robertson, West m, Essex. ([2d.)—The feed pump is 
constructed so that the water flows direct into the barrel through | 
a port in the side, and is forced through delivery valves, the 
suction valves being entirely dispensed with. (October 19, 1882). 


4979. Machines for Preparing Flax, Hemp, Jute, | 
&c.: C. and C. W. Murland and J. Montgomery, | 
Annsborough, Co. Down. (6d. 7 Figs.)—Relates to the | 
construction of a spring locking holder for holding a rubber | 
board and brushes consisting of a fixed bracket, a movable bolt | 
with a spring interposed, and a locking catch. (October 19, 1882), | 


4987. Obtaining or Recovering Salts in Mineral | 
Waters: A. J. Boult, London. (4. Kuhn, Clermont, | 
Ferrant, France). (6d. 2 Figs.}—The mineral waters, which also | 
contain carbonic acid, are subjected to a freezing temperature, 
the water only freezing and the salts separating therefrom as a 
concentrated solution. The salts are used for improving articles | 
of food. (October 19, 1882). 


4988. Electric Arc Lamps: A. Serraillier, London. | 
(6d. 7 Figs.j—Two sets of elastic grippers are applied to the 
carbon-holder. The motive power for effecting the feed is ap- | 
plied to one set, and, when the feed ceases, the other set grip the 
carbon firmly, the moving grippers returning to the position | 
ready to repeat theaction. Fig. 1 is a side elevation of an are 
lamp. The plate A of the lamp is fitted with a set of radial spring | 
grippers a, and has secured to it a yoke to which is attached | 
the tube A4._ The hollowcone of the shunt solenoid C is pendent | 
from a plate D! held in position by a coiled spring and connected 
by rods to the propeller plate D carrying the movable grippers. 
When thelength of the arc increases, the current in the solenoid 
C will increase, and its core, and with itthe plate D, and thus the 
carbon will be drawn down and reduce the arc, and the coiled 
spring returns the plate D toits normal position, the carbon being 











The jack hook of the | 


Jacquard apparatus rests against a lever, bar, or roller, and is | 


The lever is arranged to be rigged when the jack hook has | 
been lifted, but it will yield to a spring when the hook is lowered | 
and allow it to be moved laterally when pushed by the Jacquard | 


4917. Weather-Proof Explosive Compounds and | 


bisulphuret of carbon, dried, and dipped in a mixture of collodion | 


The fork of the front guiding wheel is fixed in | 
The front one is | 
connected with the large driving wheel by means of a short side | 
The top of the fork turns be- | 
tween two circles of balls, and is retained inside the head by means | 
(October 16, | 


Illuminating Composition or Grease for | 


| wrought iron or steel. 


retained by the grippers of the plate A. The arc is struck by 
means of the electro-magnet E'. In a modification gripping balls 
are used in lieu of the spring grippers. The gripping pieces e 
securing the carbons in the holders are faced up externally to a 
cone shape, and fit into coned seatsin the holders. For the upper 
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carbon the cone face pieces are retained in place by a hollow 
j nut. Fig. 2 shows the above arrangement adapted to an arc 
| lamp in which the two carbons are caused to approach each 
| other. The chains, as shown by the dotted lines, are led to a rod 
operated by the gripping devices described. (October 19, 1882). 


4989." Lamps for Bicycles, Tricycles, and other 
Velocipedes: J. A. Slater, Birmingham. (2d.|—The 
front plate of the lamp, upon the top of which is the spindle 
| clip, is made to slide upwards wpon guides on the sides of the 
case, and when closed fastens by means of a spring catch upon 
the front plate, engaging in aslot in the upper part of the lamp 
case. (October 19, 1882). 


4990. Moulds for Casting Hollow Ware: J. V. 
Hope, Wednesbury. [2d.}—The outside moulds are formed 
of metal coated with a mixture of plumbago and oil, metallic 
oxides and water or oil, or steatite and oil. The moulds are fixed 
in the machine described in Specification 4406 of 1882, or they 
are hinged to the adjustable bottom plate in such a manner that 
on falling into place they exactly meet in position. The cores 
may be formed of metal coated in a similar manner or of sand or 
loam. (October 19, 1882). 


4991. Secondary Batteries: J. E. Liardet and 
T. Donnithorne, London. {4d.}—Thin plates of lead or of 
| dense carbon are used as a backing for the electrodes. If carbon 

plates are used they are immersed ina dilute solution of a salt of 
| lead and boiled in this solution ; the salt of lead is, when the plates 
have been removed from the solution and are cold, reduced to 
| the metallic state either by a galvanic current or by decomposi- 
tion in a vessel of acidulated water in which is placed a plate of 
zinc. The electrodes are now coated with salts of lead, which are 
retained in place by porous plates. The battery consists of a 
trough formed into a number of cells, each fitted fairly tightly 
with two porous plates. A sheet of thin lead is passed down into 
each of the end cells, and inverted U-shaped pieces are passed 
over each division of the trough. The central division between 
the two porous plates is intended to contain the exciting liquid. 
Four parts of peroxide of lead, one part of minium, and one-tenth 
part of acetate or chloride of lead are mixed with dilute sulphuric 
acid to a thick cream and poured around the positive electrodes, 
the lower oxides of lead being prepared in a similar manner and 
poured around the negative electrodes. Some neutral salt, such 
as chloride of sodium or calcium, may be mixed with the paste. 
The acetate or chloride of lead is reduced by placing a plate of 
zinc between the porous plates and in a dilute solution of sulphuric 
acid, or by means of a galvanic current. The battery is then 
‘*formed” in the ordinary manner. (October 19, 1882). 


4993.* Cocks and Taps: J. Hayes, London. (L. 
Remy, Paris). {4d.J}—Each time the usual conical plug is turned 
in its seat from the ‘‘closed” position to the “‘open” position, 
itis slightly raised from its seat. (October 20, 1882). 

4994.* Apparatus Employed in Roving, Spinning, 
and Twisting Fibrous Substances by Cap Frames: 
H. Illingworth, Bradford. (2d.}|—The lower or rubbing ede 
of the cap is formed with a projecting rounded ring of consider- 
ably increased thickness so as to obtain increased friction, or an 
extra ring may be employed. (October 20, 1882). 

4995. Apparatus for Warming and Heating Rooms, 
&e.: T. y, Stockport. (6d. 8 Figs.)—The apparatus, 
consisting of a hollow metallic globe, is so adapted to an iliumina- 
ting or other heat-producing flame as to cause the radiation of the 
heat through the space situate beneath. (October 20, 1882). 

4996. Construction and Manufacture of Compound 
Armour Plates: T. D. Clare, Handsworth, Staff. 
(F. Yates, Unkel-on-Rhine). (6d. 19 Figs.)—The plates consist 
of a front section of soft wrought iron or steel, and if desirable 
partly of hard steel, a middle section composed of soft cast steel, 






| hard cast steel, or other cast metal, and a back section of soft 


Relates also to the method of manufac- 
turing the plates and totheirshape, (October 20, 1882). 


4997.* Appliances for Coupling and Uncoupling 
Railway Carriages, &c.: J. Anderson and J. Dar- 
ling, Glasgow. ([2d.)]—The solid projection on one clutch 
enters into a hollow receptacle of the clutch on the adjoining 


| vehicle, and is retained in position by a pin or catch mounted upon 


a shaft extending to the sides of the vehicle, where it is provided 
with a counterweight and a screw wedge. (Uctober 20, 1882). 
5001. Telephonic Instruments: G. L. Anders, 
London. [6d. 19 Figs.]}—A thin box or chamber partially or 
wholly exhausted of air is used in place of the ordinary diaphragm. 
The illustration is a vertical central section of one form of tele- 
phone transmitter. The hermetically closed box A has its upper 
and lower faces corrugated. The bolts B are fixed in the faces 





and the bolt in the upper face passes through an aperture in the 
disc C fixed in the case D, and is secured therein by a washer 
and pin. The other bolt is adjustable inthe case D. The pieces 
B and E serve as the contact pieces. The receiver is constructed 
by surrounding one pole of a permanent magnet with a wire coil 




















and the other pole is extended in the form of a fork, the prongs 
are on opposite sides of the coil and are secured to a thin 
strip or plate of iron stretched across the ends of the prongs and 
in front of the first-named pole. This plate is connected to a 
sounding board. (October 20, 1882). 


5003." Apparatus for Producing Audible Signals 
on Tramcars, Bicycles, &c.: A. S. Clerk and F. 
Dowling, London. (2d.)—Consists essentially of a pump 
which, when set in action, compresses air and forces it through a 
whistle or other suitable instrument. (October 20, 1882). 


5004.° Type Composing Machines: E. P. Alexan- 
der, London. (EF. Saulé and M. Durozoi, Paris), (2d.J)— 
Relates to arrangements for distributing the type into the dif- 
ferent conducting channels, to the arrangement, form, and pro- 
portions of the channels and of the inclined planes supporting 
them, and to the method of conducting the type along and 
successively classing the same in the main channel leading to 
the compositor. (October 20, 1882). 

5005. Rope Tramways: H. H. M. Smith, London 
(A. S. Hallidie, San Francisto, U.S.A.) [6d. 8 Figs.]—A frame 
containing the gripper and having a wheel with a flange fitted to 
run in the groove of a tube just in advance of the shank of the 
gripper is attached to the car. A wedge-shaped guard is capable 
of being pressed down into the groove of the tube and operating 
asabrake. The tops of the tubes are formed of cellular plates 
filled with concrete or asphalte, forming a good footing for a 
horse. (October 20, 1882), 


5006.. Application of Lids or Covers to Cake 
Baskets or Boxes, &c.: W. Staniforth, Sheffield. (2d.)— 

hey are so arranged that when raised they can easily be turned 
with the pivotted centre-piece to which they are attached. 
(October 21, 1882), 

5007." Looms for Weaving: F. M. Sykes and J. 
Hinchliffe, Holmfirth, Yorks. (2d.)—The pegs are of 
such length that one end can act on the cards, the other end 
passing through the lag. A flange which rests upon the upper 
surface of the lag isformed on the peg. A holding pin is passed | 
al rroove in the under surface of the peg, and through the | 
eye in the lower portion of the peg. (October 21, 1832). 

5008.- Filters: F. G. Lynde, Melton Mowbray. | 
[2d.}—The filter consists of an outer casing open at the top and 
having aledge at about one-third its height, on which is placed a 
vessel open Jat the top, and inside this a longer vessel extending | 
to the top of the outer casing, and open at both the top and | 
bottom ; the filtering media being placed between the two latter 
vessels. (October 21, 1882). | 


5009. Apparatus for Destroying Solid Impurities 
from Textile aterials: O. Imray, London. (La 
Société Harmel Freres, Val des Bois, France.) (4d. 1 Fig.)— 
The materials are subjected to a repeated rapid percussive 
action while being passed in a thin sheet over a hard surface. | 
The percussive blows are produced by rapidly vibrating beaters. 
(October 21, 1882). 

5010.. Tramways: F. Nowell and A. K. Smith, 
London. ([2d.)—The flanges of the rails are bent round and 
under the heads of supports secured by means of metal soleplates 
curved on two opposite sides so as to grip and securely hold the | 
supports. (October 21, 1882). 


5011. Slide Valves for Steam Engines, &c.: J. | 
Dunbar, Southampton. ([2d.)—The slide valve is formed | 
hollow, and has a flat face through which the ports are cut, anda 
central recess for the passage of the exhaust steam. The steam 
ports are parallel to the central recess, and open into the hollow 
back of the valve, and at right angles to these ports (or in a line 
with the travel) is a third steam port also opening into the hollow 
shell. (October 21, 1882). 

6012. Ploughs: E. Edwards, London. (/. P. 
Jacotot, Orgeux, France). (6d. 12 Figs.J)—A disc or ring sur- 
rounds the main beam in an inclined position, and is carried by a 
crossbar and hollow square socket attached to the carriage so 
that it can be raised and lowered. A conical bar fits a conical 
hole in the socket, and has attached to its upper end a socket 
through which the main beam passes. The main beam has two 











is pierced with perforations 


| the carbon. 


| heated with constant stirring. 
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ments being insulated from one another and joined to an insulated 


ring at the ends of the bar. These rings run in insulated metal 
bearings or springs press against them. This specification is 
somewhat ditticult to understand. (October 21, 1882). 


5017.* Electro-Magnetic and Magneto-Electric En- 
gines; C.F. Varley, London, ([2d.)—The machine is con- 
structed with a number of parallel, say four, moving spindles ; 
the further end of the left-hand spindle carries an insulated disc, 
and the rest of the spindle carries insulated conducting reels. 
The two intermediate spindles carry insulated discs, and the 
right-hand spindle carries insulated reels, and at its near end 
an insulated disc. These discs und reels are geared together, 
and form a continuous conductor. The discs are slotted from 
the circumference towards the centre, and the slots may be 
filled with vulcanite. Jetsof mercury play upon the junction, or 
the discs may dip in mercury troughs. In another arrangement 
a stream of fluid metal is supplied through a series of tubes made 
of insulated material, and flows between the poles of a long 
magnet. Insulated conductors are in contact with the ends of 
this moving sheet of fluid metal to carry off the currents gene- 
rated. (October 21, 1832). 

5018. Appliances for the Treatment of Small 
Coal, &c.: C. E. Hall, Sheffield. [6d. 18 /igs.)—The 
coal first passes through a rotary screen having several series of 
perforations, and is then delivered on to perforated screens in a 
tank, the waterin which is kept in constant circulation by a re- 
ciprocating piston and valves operated by a crank or eccentric. 
The coal is ground by differentially speeded rollers, and the 
washed coal is carried during all its movements from and to the 
machine by a perforated creeper or bucket wheel, the links of 
which are constructed with a flat or a round stirrup bar, the 
joint being so formed that the links will only disengage when at 
right angles to oneanother. (October 21, 1882). 


5019. Iron and Steel Tubular Lee ay Poles, &c. : 
J. C. Johnson, Wednesbury, and artin, West 
Bromwich. [6d. 8 Figs.|—Iron and steel tubular telegraph 
poles are supported internally at their lower ends by three or four 
equi-distant radial webs or plates. 
by rolling, and the tubes are drawn upon them. These radial 
webs are preferably strengthened at their lower ends by a collar 
welded on to them so as to be flush with the radial extremities of 
the arms. In order to make the tube a plate of iron is roughly 
shaped, heated toa welding heat, and passed between a pair of 
rolls having tapering and corrugated grooves, it being drawn 
through them at a higher velocity than that at which the grooves 
in the rolls are travelling. The parallel portion of the tube is 
made by drawing through dies. (October 21, 1882). 


5021. Combining Salicylic Acid and Glycerine for 
Admixture with Wines and Spirituous Liquors: 


The radial webs are produced | 


France). (2d.)—Coffee is ground to a fine powder and subjected 
toastrong pressure with the simultaneous application of heat, 
(October 23, 1882), 

5035." Lightning Conductors: H. J. Haddan, Lon. 
don. (J. Kernaul, Munich, Germany). [(2d.j)—The conductor 
proper consists of a massive copper point and a conducting wire 
of copper pressed together by a copper sleeve. A hoilow iron 
supporting rod consists of two strong gas pipes of different 
strengths joined by an iron connecting piece which serves as an 
outlet tothe wires. The lower part of the iron rod has a covering 
sleeve with a leaden collar which serves to produce a tight joint. 
(October 23, 1882). 

5037. Governors for Governing Steam Engines: 
W. P. Thompson, London. (/'. D. Cumnver, Detroit, Mich, 
U.S.A.) (6d. 2 Figs.J—A stationary weight operates so as to 
furnish a centripedal force that can easily be adjusted to equal 
the centrifugal force of the flying weights when they are at their 
inner position and revolving at the desired speed. Fig. Lis a 
sectional elevation of the governor, and Fig. 2 iNustrates the 
arrangement of the flying weights. The annular casing D, con- 


taining the flying weights H pivotted at one end to the casing, is 
fixed to the hollow shaft A which is surrounded by 
the cut-off 


the sleeve C 


earrying valve eccentrie. The other ends of the 
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flying weights are connected by links to the sleeve C which carries 
the cut-off valve eccentric. The hub of the governor case D and 
the shaét A are slotted for the passage of the cable H? and cross- 
bar Z, and the cable H?2 passes over quadrants and exerts a longi- 
tudinal pressure against the plunger rod E which is attached to 
the short arm (by a step in which it revolves) of a lever F whose 





J. Prosser, London. § (2d.)—Salicylic acid is thoroughly 
mixed with double the quantity of glycerine, and treated with 
‘pure spirit” so as to be entirely dissolved. (October 21, 1882). 
5023. Carbons for Incandescent Electric Lamps: 
M. Bailey, London. (4d. 3 Figs.)— 


ig. Lisan elevation and Fig. 2a 





section of the carbon, and Fig. 3 an elevation2of the lamp. The 
wires for conducting the current are fixed to the sides or ends of 
“The electric light is produced through the bars or 
partitions b formed by the perforations a of the globular part of 
the carbon by means of which it is formed into a lantern.” 


| (October 21, 1882). 


5024.° Machinery for Shearing Steel Ingots: B. 
Walker, Leeds. (2d.)—The engine driving the knife is made 


| reversible either by link motion or double-port arrangement. 


(October 21, 1882). 

5025. Separating Copper from Matt or Regulus, &c.; 
Lord Penzance, London. = [(2d.}—The regulus is granulated 
or pulverised and heated with concentrated sulphuric acid, and 
The mass when cold is treated 
with water, the copper salt being dissolved. (Void, the patentee 
having neglected to filea specification, October 21, 1882). 


| 5026. Tips for the Heels and Toes of Boots, &c. : | 
| G. Chambers, London. 


(4d. 


than the inside, and the area at the top (where the tip touches 


> e carbon is made of a | 
| tubular shape with a hollow or enlarged part at its centre which 


ers L : 5 Figs.|—The tip is made with | (F. Marti and J, Quaglio, Paris). 
| recesses on its inner side face, in which the openings are narrower 


long arm carries a weight or weights. A spring G is attached to 
the long arm of the lever, and is provided with means for vary- 
ing its initial tension. The tension of the spring is such that it 
will exactly compensate for the increase or decrease of centrifugal 
force as the weights H increase or decrease their radial distance. 
Should the speed of the engine relax, the stationary weights 
assisted by the spring G will draw in the weights H and rotate 
theeccentric sleeve C, and thus give more steam to the engine. 
The eccentric B operates the main valve of the engine. Instead 
of the springs G the weights may be partially immersed in a 
fluid such as mercury, or a varying lever arm may be employed. 
(October 23, 1882). 


5038. Railways and Tramways: J. Morison and 
| R. Armstrong, Newbattle, N.B. (tid. 8 Fivs.|—The rail 
is supported between two brackets, the outer being fixed to the 
sleeper and the inner being fitted to swivel or vertical studs 
working in eyes in transverse tie plates, (October 23, 1882). 


5039. Parallel Rulers: C. R. Baillie-Hamilton, 
Grove Park, Kent. (6d. 1 Fig.)—The two blades of the 
rulerare fitted with two similar and equal hinged links, the two 
inner extremities are fitted together and pivotted to the extre 
mities of a slotted centre bar. A third hinged link is fitted to 
the blades between the two links, and the two inner extremities 
| forming the hinge are fastened together by a pin sliding in the 
| slot formed in the centre bar. (October 23, ]882). 


5040." Apparatus ge ony in Treating Silk Rags, 
&c.: B. P. Hepworth, Leeds, [2:/.)—The material is ted 
upon atravelling apron through a pair of nipping rollers. A 
roller having |, shaped teeth is employed running in close proxi- 
mity to the feed rollers, tearing the rags therefrom and ydacing 
them upon another roller whence they are carried to a dotting 








comb. (October 23, 1882). 
5041. Sewage Trap or Gulley, &c,: E. Green. 
Halifax. [d. 8 Fiys.|—Two traps are arranged within the 


shell and a hinged grate is employed so as to render it easy to 
get inside. The outlet of the trap is connected with the sewer 
| by asocket pipe having a rounded or bevelled end, (October 23, 
| 1882). 

5012. Rotary Gas Engines: W.E. Gedge, London. 
{2d,]—The evlinder is divided 
into a number of compartments by a number of blades, and so long 
as the compartments become larger they are filled with an explo- 





longitudinal grooves, one at the top for holding the plough in | the ground) is greater than the area at the bottom. A nail is | sive mixture, and when the compartments begin to decrease the 


position, and another at the side by which it can be fixed 
bliquely. (October 21, 1882). | 
5013.° Wheels for Vehicles: E. Hora, London. | 
[2d.}--The outer ends of the alternate spokes are situated opposite 
the abutting ends of each two adjacent felloes, and the outer ends 
of the remaining spokes come opposite the centre of each felloe. | 
(October 21, 1882). 


5015. Electro-Magnetic and Magneto-Electric | 
Engines: C, F. Varley, London. (2d).—A hollow iron 
cylinder free to move has another cylinder inside it, the two being 
ed or worked out of the solid and mounted upon an axis. 
Magnetism is imparted to the compound cylinder by an arrange- 
ment of magnets or by a hollow helix, so that it forms one pole | 
of a magnet, the other pole of which is formed by a cylinder 
(which may either be stationary or made to rotate) wrapped with | 
wire parallel to its axis, and placed between the two cylinders of | 
he compound cylinder. The section of the third cylinder is like 
lf a double convex Jens, the internal surfaces of the compound 
der being curved to correspond. (October 21, 1882). } 


5016.* Electro-Magnetic and Magneto Electric En- 
gines: C.F. Varley, London. ([2d.)—Magmet bars placed 
end to end rotate within the hollow poles of a magnet or magnets. 
On passing a current through the bars rotation is produced. | 
Another arrangement ‘‘consists of a long bar having magnet | 
disesuponit. The discs have nearthem or around them a magnet 
ring, andthe bar in between the dises passes through a hole in 
a magnet, ora magnet or magnets are brought neartoit. If the 
north poles of the magnets be presented to the discs, the south 
poles of the magnets are presented to the bar between the discs. 
On passing an electric current through the bar from end to 






















end ed.” In another arrangement each alter- 
nat c m the circumference nearly tothe centre, 
and each other d s made of two pieces hollowed out in the | 





centre, or the magnet bar is made of segments, each of the seg- 


| away or Restive Horses: J. C. 


driven at the centre of each recess. (October 21, 1882). 


5027. A 
Water to Water-Closets, &c.: G. we 
bury. [2d.]—A container of a certain capacity supported upon 
a horizontal axis within an outer cistern can be rocked by con- 
nexions from the pull handle and discharge its contents into the 
outer cistern. (October 21, 1882). 


5028.* Improved Surgical Appliance for Use in 
Cases of Fractured Patella: WT Geceen, Guildford 


(2d.]—Consists essentialy in a pair of jaws preferably of wire | 
| covered with wash leather and curved to fit above and below the | Darwen, Lanc. 
| edges of the patella, the jaws being provided with straps. 


(October 21, 1882). 


Construction of Envelopes: R. B. Hayward, 


London. [2d.|—The end of the tongue of the closing side of 


| the envelope is passed into a slit in the tongue of the opposite 


side, the whole being gummed down. (October 23, 1882). 
5031." Velocipedes: E. A. Brydges, Berlin. 


Ring, Vienna.) 


1882). 


5032. Dry Distillation: J. Jameson, Newcastle- 
on-Tyne. 
the lower part of the containing vessel. (October 23, 1882). 
5033. Apparatus for Stopping or Controlling Run- 

Mewburn, London. 
(C. von Schwarz, Vienna). 
before the horse’s eyes by a strap. 


50234.” 


(October 23, 1882). 





aratus for Reguinting the Supply of | 
. Ne 


CV. | 
{2d.]—A system of racks and pinions is so | 
arranged that the motion of the vehicle is obtained by means of | 
two reciprocating racks and corresponding pinions, (October 23, | 


{2d.|—A cap or blind is pulled down | 


Manufacture ofa New Product from Coffee- | 
Beans; H. J, Haddan, London. (HF. Charnaux, Vichy,! secured by mercury or other means. 


products of combustion are condensed. (October 23, 1882). 


5046. Carriage Bodies, &c.;: J. 8S. G. F. Horcher, 
Altona, Prussia. (6d. 7 Figs.)—The frontseat is composed of 
two parts, which are connected with the side shells of the carriage 
by hinges. The side railings are hinged to the back seat and con- 
nected to the back railing, also hinged to the seat, by hooks 
dropping into eyes formed on the extremities of the longitudinal 
| rod of the back railing. The back seat is also hinged to the plat- 
| form of the carriage door. (October 23, 1882). 


5049.° Looms for Weaving: T. Singleton, Over 
{2d.]—Relates to an arrangement for regu- 
| lating the tension on the beam by means of a chain or rope pass- 
ing around each ruffle of the back beam, to an arrangement of 
feeler for self-actingly regulating the weight upon the back beam, 
to the construction of the wing rod and of the strap fork joint, to 
a swell constructed of a steel spring, and to the construction of 
brake lever and shoe bracket, of a pinion wheel stud for the 
taking up motion and ot the spindle stud. (October 23, 1832). 


5050, Electric Lighting Apparatus: H. H. Lake, 
London. (S. Ff. Van Choate, New York). (1s. @d. 19 Figs.)— 
Relates (1) to incandescent lamps and means whereby the glass 
globe can be easily removed and replaced and the filament re- 
newed when required, Fig. 1 is a vertical central section of the 
lamp. The interior and exterior globes are fused or cemented to- 


(4d.|—The materials are exposed to surface heat | gether at their lower ends, and are ground inside and outside to 
from aseparate furnace, and the distillates are extracted from | the required size to suit the socket and holder. 


The conductors 
are mounted in perforations at the top of the holder C, and are 
held in position by a washer and cement F. The upper ends of 
the conductors receive the ends of the filaments, and their lower 
ends are flattened to form springs and press against upright 
metallic strips. The conical holder is cemented to or ground to 
fit the internal tube of the socket D. In a modification the single 
globe of a lamp is fitted into a socket, the joint being preferably 
The light-emitting con- 
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ductors are preferably star-shaped, as shown in Fig. 1. Relates 
(2) to are lamps. A movable armature is placed within the 
enclosed and practically air-tight, globe, and is operated by an 
electro-magnet placed either within or outside the globe. If the 
magnet is mounted outside its pole projects through the casing 
and attracts the armature, which separates the electrodes and 
establishes the arc. The glass enclosing globe is preferably sur- 
rounded by a second globe. _Relates (3) to the manufacture of 
light-emitting conductors. Five to six parts of copper and two 
to three parts of arsenic, and when required, a small quantity of 
nickel, platinum, or iridium are covered over with a layer of 
chloride of sodium and fused together in a hermetically closed 
strong crucible, preferably by aid of the electric current or 
are. he fused mixture is then cast to the required shape, 
and when set is polished and finished by an emery wheel. 
‘According to another method, copper, silver, platinum, nickel, or 
other suitable metal is formed to the required shape and placed 
in a sealed retort with metallic arsenic and chloride of sodium, 
and raised to a heat so regulated as not to melt or change the form 
ofthe conductor. The operation may be effected in aretort, the 
vapours from the arsenic and chloride of sodiuin being conducted 
into the retort which contains the conductor, and carbonic acid 
being circulated around the conductor before the arsenical vapour 
isadmitted. Relates (4) to the regulation and control of the cur- 
rents. Referring again to Fig. 1, an arm or tube carrying the 
insulated lead fits into a projection on the side of the socket D, 
and the ends of the lead are flattened so as to form springs and 
make contact with upright metallic studs, as described above for 
the conductors. The studs are integral parts of three curved 











nigtallic contact pieees secured in grooves on the inner circum- 
ference of an insulated cylinder arranged within a metallic cylin- 
drical case H fitting into the lower cavity of the socket D and 
secured by ascrew. One terminal of the conductors and one of 
the leads are thus connected by springs to one and the same 
curved metallic contact piece, and the other two terminals respec- 
tively to the othertwo pieces. At the lower end of the case H is 
an opening terminating in a neck into which is fitted, by a screw 
thread, an adjustable hollow nut to regulate the contact pressure 
of a taper conducting shunt-plug which is provided with an insu- 
lation stem anda thumb piece. Two insulating washers insulate 


the shunt-plug from the case and the adjustable hollow nut. The | 


shunt plug has two insulated pieces exactly opposite one another, 


and slightly larger than the curved metallic contact pieces (and | 
less than a quarter of the circumference of the plug), and one 

part between the two insulated pieces is part of the shunt plug, | 
It will be | 
readily seen that according to the position of the plug the current | 


and the other part is a high-resistance conductor. 


is (1) completely broken, (2) completed through the lamp, (3) 
partly through the lamp and partly short-circuited through the 
high-resistance conductor, (4) short-circuited through the high- 
resistance conductor, and (5) completely short-circuited. Fig. 2 
shows a somewhat similar arrangement, in which the parts //! 
are insulated pieces let into the shunt-plug I, and the teeth d 
opposite the curved ecentact piece H! are high-resistance con- 
ductors. The index shows the amount of resistance thrown in 
aoross the translating devices. KK are the leads and K! K! the 
conductors to the translating device L. The high-resistance con- 
ductor is formed in the same manner as the light-emitting con- 
ductor first described above. This somewhat lengthy specifica- 
tion contains fifty-twoclaims. (October 23, 1882). 

5051. Automatic Registering and Controlling 
Apparatus for Carriages: W. H. ) 
(X. Portafax, Paris.) {8d. 18 Figs.}—The controlling appa- 
ratus is connected to the seat of the carriage by mechanism 
which, at the moment the traveller enters, effects the action of 
the corresponding registering and controlling parts. (October 23, 
1882). 


5053." Bedsteads: M. Lawson, Ayr. ([2d.)—The posts 


and pillarsof the bedsteads are made of wood, and are fixed | 


securely into,a socket attached to or forming part of the iron stock 
of the bed. (October 24, 1882). 


5054." Retorts for Obtaining Gas, Oil, Coke, &c.: 
from Coal, &c.: J. Hislop, Glasgow. [(2d.)—The retorts 
are of oblong cross section and have passages formed down the 
inside by angular perforated partitions built wear the narrow sides 
with the angles projecting towards the centre. (October 24, 1882). 

5056, Stands or Frames for Liquor or Scent Bottles: 
J. Hall, Sheffield. [6d¢. 5 #igs.]—One or more pivotted bars 
are placed across the front of the bottles to prevent their with- 
drawal, but can be turned toa vertical position to allow of the 
withdrawal. In other arrangements the front edge of the sliding 
receptacle or the fall down lid of the receptacle is used to prevent 
the withdrawal, (October 24, 1882). 

5059. Apparatus for Applying Electricity to 
Rotary Hair Brushes: N. J. Holmes, London. [4d.}— 
The continuity of the electric current from the generating source 
is only completed by the pressure cf the brush on the head, the 
body of the person forming a part of the electric circuit. (Oc- 
tober 24, 1882), 


5063. Continuous Fleece Dividing Machines: L. A. 
Groth, London. (J. H. Gilliam, Laurensberg, Germany). (6d. 
3 Figs.|—The dividing bands are so arranged that for each strip 
of fleece to be formed two dividing bands run in one groove side 
by side. Instead of two bands a single band of half the width of 
the groove can be employed, which angle band passes twice round 
the dividing cylinders and rollers. (October 24, 1882). 

5064. Parallel Vices: H. F. Read, Brooklyn, U.S.A. 
(6d. 13 Fiys.|—The illustration represents a vertical longitudinal 
section of a vice as it appears when the screw is locked in posi- 
tion for controlling the movable jaw. The movable jaw d is 
formed upon a hollow bar sliding within the fixed jaw box and 
carrying the operating screw secured in the front end of the 
hollow bar by a key plate. The hollow bar is open at the bottom 
so that the rack nut g carried by the screw and fitting closely 
within the hollow bar, can engage by means of the teeth on its 


Beck, London. | 
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underside with a fixed rack e¢. The projecting end of a rack 
nut is formed with inclines adapted to act against the concave 
end of the sliding locking devices i and force it back in its box by 
turning the screw to the left. Simultaneously the inclines of the 
rack nut pass into inclines on the fixed box A and cause the rack 
nut to be raised against the pressure of the spring m. The move- 
ment of the rack nut also forces back, against a spring, a small 
plate slide, until the nut is raised sufficiently to allow the pro- 








jecting end to pass beneath ite lower side. The separation of thein- 
clines would let the rack nut gradually descend, but the plate slide 
holds it until the inclines are fully separated, when the nut will 
slip off the plate and engage with the rack e. The baseplate A 
reccives a centering hub projection D on the bottom of the fixed 
| jaw body. Screw bolts having their square heads fitted within 
| the circular way E extend through the fixed jaw and receive 
| lever nuts by which the vice is clamped. (October 24, 1882). 
| 5067. Treatment of Certain Waste Materials: 
E. Davies, London. [(6d. 7 Fiys.|—The “ spent hops” are 
used over again and the bitters, &c., contained therein utilised. 
(October 24, 1882). 


| 5068. Liquid Meters: J. C. Mewburn, London. 
| (A. S. St. Albin, Paris.) [6d. 4 Figs.J|—The liquid to be 
| measured circulates within a cylindrical caoutchouc bellows 
; applied against a partition which divides the meter into two com- 
| partments. The valve distributing mechanism is actuated by the 
| bellows by means of a spring working, by a small link, a lever 
which comes alternately against the one or the other of two pro- 
jections on the rod working the valves. The movement of the 
bellowg is transmitted to a vertical shaft which, by means of a 
ratchet wheel, actuates the counting mechanism. Fig. 1 isa 
vertical section through the distributing cylinders, and Fig. 2 a 














or telescopes in a tube, and in so doing is made to revolve by 
means of a nut in the lower end of thetube. A hand piece is 
fixed on the upper end of the tube, a loose piece being fixed on 
the tube just below it. A sleeve revolves loosely over the chuck, 
(October 24, 1882), 

5096. Apparatus for Cutting Cigars, gc.: G. 
Weston, Sheffield. (2d.)—The cutter is fixed upon a spindle 
revolving in two standards, and its cutting edge advances from 
the centre by rotation. (October 26, 1482). 


5100." Jap ignes for Securing, &c., Window Cur- 
tains: H. M. Tarratt, London, (2d.)|—The object is to 
provide means for securing window curtains and to maintain 
them in a stretched position, and whereby the height of the 
curtain rod can be regulated at will. (October 26, 1882). 


5101. Rotary Engines and Pumps: T. S. Green- 
away and A. Kitt, London. [6d 4 Figs.)—The inner 
cylinder or axle is mounted eccentrically within the outer cylinder, 
and the blades, arranged in pairs, slide in deep radial grooves in 
the inner cylinder or axle, and are provided with packing pieces 
at their outer extremities. Figs. 1 and 2 are transverse and 
longitudinal sections respectively. Two or more pins D working 





in holes bored through the inner cylinder keep each pair of slides 
up to the inner face of the main cylinder. In a modification the 
main cylinder is shown oval, the axle being arranged on the smaller 
diameter of the oval main cylinder. The blades are also shown 
with central projecting portions at their inner ends entering 
corresponding recesses formed in the bottom of the grooves. 
(October 26, 1882). 

5102. Manufacture of Studded Chains: T. H. Ward, 
Tipton. (td. 4 Figs.|—The struts or studs are formed froma 
strip of wrought iron. Longitudinal grooves are formed on the 
epposite side of the strip of iron, which is then cut to the required 
size. Thelinksare pressed upon the struts so that their sides 
engage with the grooves. (October 26, 1882). 

5103. Velocipedes, Perambulators, &c.: G. H.C. 
Hughes, Birmingham. (6d. 3 Figs.|—A lubricating box 





























| plan. The inlet pipe D leads to one compartment of a cylinder E, 
| and according to the position occupied by the valve F acts within 
| or outside the bellows C. The outlet pipe G communicates with 
a cylinder which, by means of the valves I and J, is put in com- | 
| munication with the other compartment of the cylinder E. The | 
| valves are actuated by the piece () working between stops on the } 
rod S$ which works the valves. To a piece R, mounted loosely on 
| the vertical spindle M and connected to the rod S, is fixed a piece 
V, against which a pin, fixed to the lever L working the counting 
mechanism, would come. The valves would be worked in case of 
accident to the spring N by the piece R, (October 24, 1882). 


5069. Combimation Shoe-Horn and Button-Hook : 
S. Pulzer, London. [4d. 5 Figs.|—One end of the button- 
hook ,is hinged to the upper part of the shoe-horn, the concave 
shape of the shoe-horn receiving the button-hook when folded. 
The button-hook is kept in position by a spring. (October 24, 
1882). 


5071. Manufacture of Sugar: W. R. Lake, London. 
L. May, Ungarisch, Austria). (6d. 3 Figs.|—The sugar liquor | 
is poured in moulds of the desired form which are preferably 
| made of detachable strips. (October 24, 1882). 


5073.* Velocipedes: E. R. Settle, Coventry. (2d.)— 
Acentral steering rod carries a pinion, gearing, on either side, 
with a rack connected to the two smaller wheels of a tricycle 
which has a large wheel at the other side. The ball bearings of 
the cranks are formed by two collars screwed on to the crank- 
shaft and having an annular recess between them. The bails fit 
in this recess and in a corresponding annular recess in the case 
which carries a lug for bolting to the carrier. (October 24, 1882). 

5074. Machinery for Manceuvring and Steering 
Ships: W. M. Walters, Bristol. [(d. 4 #iys.J)—Screw 
blades are fixed by their outer extremities to the inner periphery 
of a tube revolving im bearings formed in a transverse tubular 
passage in the stern or bow of the vessel. The driving power is 
applied by toothed gearing or by a strap to the revolving tube, 
(October 24, 1882). 

5077. Pneumatic Elevators for Railways: A. W.L. 
Reddie, London. (C. A. Needham, New York.) (6d. 1 Fig.J— 


iscast in one piece with or brazed to the barrel or hub of the 
wheel, and a passage is drilled from the oil-box through the hub. 


| The rim of the wheel is formed with a hollow circumferential 


groove to afford protection to the heads of the spokes. The 


| india-rubber tyres fitting into the groove is formed with a series 


of depressions or projecting ridges arranged transversely in order 
to prevent shifting. (October 26, 1882). 
5106. Window Sashes: W. H. Lindsay, London. 


{6d. 9 Figs.)—Iron sash bars are made in cross-section somewhat 


| of a T-shape, and union pieces of malleable cast iron or wrought 
| iron are employed to lock the bars together where they meet at 
| right angles. (October 26, 1882). 


5110. Apparatus Employed in the Manufacture of 


|and Printing upon Blanks for Paper Boxes, &c.: 
| S. Cropper, London. 
| Conn., U.S.A.) [6d. 


(Cornell and Shelton, Birmingham, 
4 Figs.)—Relates to the construction of 
the cutting and embossing die, to an arrangement by which the 
cutéing, creasing, or embossing and printing of the blanks are 
performed at one operation by the aid of a single form. (October 
27, 1882). 

5111. Timepieces: C. D. Abel, London. (/. Reuleauz, 
Berlin). (6d. 3 Figs.|—The timepieces are constructed to indi- 
cate at once local and general time, and have two sets of indices 
actuated by one and the same mechanism, the one set having the 
minute and hour hands geared in the ratio of 24 to 1, and the 
other in the ratio of 12 to 1, and both having their minute hand 
making one revolution hourly. (October 27, 1882). 

5112. Separating Glycerine from Fatty Matters: 
J. Imray, London. (C. /. E. Poullainand E. F. and E. N. 
Michaud, Paris). [2d.}—The fatty matter is subjected to the 
action of high-pressure steam in the presence of water and of 
zinc white or zinc grey. (October 27, 1882). 

5143. Adjusting the Brasses of Locomotive and 
other Engine Connecting Rods: W. L. Hunt, Lon- 
don. [6d. 8 Figs.)—The brasses are formed so as to leave a 
vertically arranged dovetail space between the meeting edges of 
the brasses on each side. Into each portion of such space, at the 
flanges only, is inserted a dovetail piece or wedge, the opposite 
wedges being connected by a bar extending over and across the 
strap of the rod. (October 30, 1882). 

5150. Apparatus for Drawing Cork from Bottles: 
A. Olsson, Sandviken, Sweden. (67. 4 Figs.)—Referring 
to the illustration, the frame connected to the bars @ is lifted up, 

hus drawing up the corkscrew into the hole k. The bottle is 











The elevator car works as a piston within a tubular shaft. The 
compression pumps are adapted to be operated by passing trains. 
(October 24, 1882). 

5080. Watches, &c.: W. Clark, London. (J, W. 
Bell, Conowingo, Maryland, U.S.A.) [6d. § Figs.|—The object 
is toenable the wearer to see at once the different times of the 
place he is leaving and the place which constitutes his destina- 
tion. A groove is formed upon the hub of one hand, and the 
other is provided with a split spring ring which is sprung into 
the said groove. (October 24, 1882). 

5081." Railway Signallin 
stead, H. Neville, and J. Holt, London. ([2d.|—-The 
wheel of the passing train by a system of levers and rods raises 
the semaphore arm whichis retained in a raised position by a 











catch which is released when the train passes the next signal post. | 


(October 24, 1882). 
5082. Bit Stocks: G. F. Redfern, London. (J. P. 





Apparatus: J. Bou-| 


(Lawrence, London). (6d, 1 Fig.J—A quick threaded screw works | 
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then placed on the base a so that the upper end of the neck is in 
| the hole k, and the nut is moved up on the spirally,twisted red h by 
| the handles l, and on bringing it down again the corkscrew pierces 
| the cork, which at the end of the downward movement is drawn 
| out of the bottle. The spiral springs n support the cross-pieces 
| and serve to lessen shocks. (October 30, 1882). 


5152. Machinery for Manufacturing Paper Tubes 
for Ring Throstles: J. C. Mewburn, London. (J. 
Schafhauser, Cernay, Alsace). [6d. 5 Figs.|—The edge of the 
paper forming the outer generatrix of the tube is thinned in a 
‘preparatory machine and two successive coats of paste are given 
to the paper. A turning or pivotting nipper is employed which 
| gives to the paper an obliquity which can be varied according to 
| the cone of the tube. The cutter for the base has its edge con- 
| trary to the direction of the travel of the paper. (October 30 
1882). 
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5153. 
stances: C. M. Pielsticker, London. (4d.]—The antiseptic 
salts consists ofa mixture of boracic acid, phosphate of soda, and 
formiate of soda. The substances are first treated with the salt, 
then placed in air-tight chambers and treated with a mixture of 
carbonic acid and carbonic oxide. (October 30, 1882). 


5155. Butt Hinges: J. Dyer, Birmingham. [61. 
20 #iys.J—The flaps of the butt hinges are made from sheet metal 
and the knuckles of the hinge are so formed and strengthened that 
their opening out or bursting when strain is put upon the joint 
pin of the hinge is prevented. (October 30, 1882). 

5158. Apparatus for Producing and Regulating 
Electricity : J.D. F. Andrews, Glasgow. [6d. 5 Figs.! 


—The rotating armature is construeted of parallel copper bars | 


insulated from each other, and each connected at each end to 
a commutator plate, the current being collected by a pair of 
brushes which pass over several separate commutators, In order 
to regulate the current in the circuit, the circuit is subdivided in 
a number of resisting branches, and a bar moves over and 
makes contact with a greater or lesser number. Figs. 1 and 
5 are respectively end view and plan of the armature and com- 
mutator. The copper barsa are fixed side by side, parallel to 
the axis, on a cylindrical barrel of non-conducting material. The 
bars are connected in series and each of the plates of two com- 
mutators, one at either end of the armature shaft, is connected to 
a junction of the bars. Each commutator contains half the 








number of plates that there are bars on the armature. 
armature rotates between the two opposite poles of the field mag- 
nets A. 
many brushes as there are sets of fields. These brushes may be 
duplicated, one of each pair serving to collect currents generated 
as the bars approach the successive magnetic fields and the other 
as they recede. Fig. 2 shows a method of regulating the current, 


the iron core I being drawn down by the current into the solenoid | 


8, arranged in the main or gartly in the main and partly ina 
shunt, and raising the level of the mercury in the trough, causing 
it to make contact with more of the wires W, or the core I may be 
drawn upwards according to the conditions under which it has to 
act. Fig. 3 shows a metallic bar arranged te make contact with 


the wires W, and it may be operated by hand by a centrifugal | 


governor or by a dynamometer, or the governor or dynamometer 
may be used to raise the mercury vessel M as in Fig. 4 and make 
contact with more or less of the wires W. (October 30, 1882). 


5182. Telegraph Printing and Time Regulating 
Apparatus: J. Imray, London, (4. A. Knudson, Brooklyn, 
U.S.A.) (6d. 2 Figs.])—Refers to Specification 2428 of 1882. The 
electrical connexions of the transmitting and receiving instru- 
ments are so arranged that a single eonducting wire suffices to 
move the type wheel, the impression lever and the time corrector. 
(October 31, 1882). 

5246. Wagons: R. Hudson, Gildersome, Yorks. 
(6d. 11 Figs.|—At each end of the under framework is fixed a 
standard provided with three fork-like openings. The wagon 
body carries at each end three studs, the axis of the middle stud 
resting in the middle fork-like recesss when the wagon is inits 
normal position. Fig. 1 isan end elevation of a tipping wagon, 
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the dotted lines showing the wagon in two positions as tipped to 
one side. 
other side, and can be retained in any position or moved there- 
from by suitable mechanism. Fig. 2 shows in longitudinal 
section a buffer spring arranged in tubes forming part of the 
under framework. (November 3, 1882). 


5365. Treating Certain Vegetable Fibrous Sub- | 
stances for Producing Fibres for Spinning, &c.: J. | 


A. Graham, London. [4d.]—Relates to the process in which 
the fibrous substances are steepedin a solution of sulphurous acid 
or asulphite or bisulphite of soda potash, magnesia, lime, or other 
suitable base and water, In order toavoid the loss of sulphurous 
acid, mono-sulphite (commonly called normal sulphite) of potash, 
soda, magnesia, or lime is first used, and afterwards sulphurous 
acid or an acid sulphite. (November 10, 1882). 


5366. Bleaching the Fibres Obtained from Veget- 
able Fibrous Substances, &c.: J. A.Graham, London. 
(4d.|—The materials being treated are brought into contact with 
nitrate of sodaor nitrate of potash in solution, during, before, or 
after, being treated with chlorine or hypochlorite. (November 10, 
1882). 


5367. Coating Iron with Lead: J. A. Graham, Lon- 
don, [4d.|—Thesurface of the iron is treated with chloride of 
zinc, and is then raised to the temperature of the melting point 
of lead, thereby fusing the chloride of zinc, and afterwards a 
suitab'e quantity of lead is applicd thereto and allowed to cool 
thereon. (November 10, 1382). 


Antiseptic for Preserving Alimentary Sub- | 


The | 


If there are more thantwo poles, each commutator has as | 


The wagon can ina similar manper be tipped to the | 


Boiler for Digesting, Rectifying, &c.: J. A. 
|Graham, London. [6¢d. 2 Figs.|—The boiler is provided 
| with a chamber at the top separated from the body of the boiler 
| by adisc or diaphragm of lead or other suitable material capable of 
| resisting the action of the materials used in the boiler; and also 
| with a chamberat the bottom similarly separated from the boiler 
by means of a perforated disc or diaphragm, and fitted witha pipe 
connected to suitable apparatus for forcing or injecting liquid 
or gaseous matter into the body of the boiler. (November 10, 
1882). 

5416. Lubricating Attachments for Railway En- 

ines, &c.: P.M. Justice, London. (f. J. Hojfinan, 
Binghampton, N.J., U.S.A.) (6d. 3 Figs.|—Consists principally 
of a constant steam feed lubrication in connexion with an engine 
subject to variable work, and of an automatic valve and an 
arrangement of steam pipes by which the back pressure of the 
steam in the cylinder is madeto regulate the flow of steam which 
carries the lubricant to the working parts. (November 14, 1882). 

5428: Steam Packing: H. W. Johns, New York. 
(6d. 4 Fiys.|—The packing is composed of a series of strands of 
asbestos twisted into the form of a rope, and having the ordinarily 
projecting fibres laid flat in the direction of the length of the rope, 
and the interstices between the several strands are filled up even 
with the outside of the strands by a paste composed in part of 
asbestos. (November 14, 1882). 


| 5430. Bottles for Containing Liquid Blacking, &c.: 

|S. M. Bixby, New York. [6d. 1 Fiy.|—The holder consists 

| of a bottle having a conical body, a conical neck provided with a 
seat at its mouth, and an enlargement connecting the neck and 

| the body at their extremities of least diameter. The compressible 
vehicle, such as a sponge, has a diameter between the greatest 
and least diameters of the neck. (November 14, 1882). 
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704. Apparatus for Collecting and Removing 

| Dust from Air which has Passed through Middlings 
Purifiers, &c: W. R. Lake, London. (F. Prinz, Mil- 

waukee, Wise., U.S.A.) (6d. 16 Figs,|—A dust-collecting medium 

| is formed with separate compartments, and one portion of the 
| compartments can be isolated and air passed through them. 
This specification contains twenty-six claims. (February 8, 1883). 


742. Compressing Air by Successive Explosions 
of Combustible Gaseous Mixture: J. Imray, Lon- 
don. (J. Schweizer, Paris). [4d. 3 Figs.)—A quantity of air is 
admitted to a strong vessel and then a quantity of gas to the 
upper part of the vessel. The gas is ignited and explodes and 
compresses the air in the vessel and forces it past a check valve 
into areservoir. The igniting orifice also serves for admission of 

| air, and a valve is arranged which automatically cuts off the gas 
supply whenever the pressure in the reservoir attains a deter- 
| mined limit. (February 10, 1883). 

1051. Separating Starch: S. 
Muller,and J. W. De Castro, New York, 
—Relates to processes and apparatus for separating bodies of 
different specific gravities. The starch water is caused to flow 
intoa revolving centrifugal basket, the gluten being driven to the 
inside of the basket forming an inner surface, while the starch 
| forms an outer ring towards the periphery of the basket. The 
gluten is continually removed, and the starch allowed to remain. 
(February 27, 1883). 


1053. Machinesfor Making Button-Hole Linings: 
A. J. Boult, London. (C. Dancel, New York, U.S.A.) (6d. 
20 Figs.|—The die carrier and dies move inan arc of acircle and are 
locked in position while the crimpers are acting upon the leather. 
| Mechanism is provided which moves the dies under and past the 

vibrating crimpers which press the material around a recipro- 

eating mandrel. The button-hole linings are retained in position 
by reciprocating needles while the crimpers are being withdrawn. 

(February 27, 1883). 


| UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINFERING, 35 and 36, Bedford- 
street, Strand 


Pitt, Sutton. (7. H. 
T.S.A.) [lx 24 Fi 
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| NOTES FROM THE SOUTH-WEST. 
Water Supply of Cardif.—Plans and specifications for 

the proposed new reservoir at Llanishen are not yet com- 
pleted. In the mean time, should any serious drought 
occur, steps will be taken to utilise the water of the Ely. 
The water engineer (Mr. Williams) has reported upon the 
practicability of this scheme; and it is believed that at 
a small cost the supply could be supplemented by over 
1,000,000 gallons by pumping from this source. 


Pontupridd.—It is authoritatively announced that 
Messrs. Crawshay Brothers, Cyfarthfa Castle, have 
become the proprietors of the Newbridge Rhondda 
| Valley Colliery, Pontypridd. The purchase was com- 
| pleted, and all conditions agreed upon on Thursday. There 
is now, therefore, every probability that the colliery will 
be worked with energy. 

Ogmore Dock and Railwau.—The Ogmore Dock and 
| Railway Bill came before the Chairman of Ways and 
Means in the House of Commons on Wednesday as an 
| unopposed measure. A few amendments of an important 
character were made, and the Bill passed through 
Committee. 


South Wales Coal and Iron.—The shipments of coal 
and iron were unusually large last month from the South 
Wales ports. Cardiff in her foreign shipments is now 
| outstripping Newcastle. The shipments last month were : 

Cardiff, 586,402 tons ; Newport, 128,004 tons ; Swansea, 
92,556 tons; Llianelly, 5891 tons. The shipments for 
May, 1882, were: Cardiff, 520,777 tons; Newport, 120,892 
tons; Swansea, 86,771 tons; and Llanelly, 9899 tons. 
The coastwise shipments last month were: Cardiff, 
84,200 tons; Newport, 84,693 tons; Swansea, 76,860 
tons; Llanelly, 12,259 tons. The coastwise ship- 
ments for May, 1882, were: Cardiff, 67,528 tons; New- 
port, 72,654 tons ; Swansea, 77,032 tons. Coke shipments 
last month were: Cardiff, 587 tons; Newport, 581 tons; 


Cardiff, 11,255 tons; Newport, 17,327 tons; Swansea, 
819 tons. From Cardiff there were also shipped 18,991 
tons of patent fuel ; and from Swansea, 30,819 tons. 
New»nort.—The steam coal trade has again shown con- 
‘ siderable activity ; prices remain at about the same 


| 
| 
| 
} 
| 
| Swansea, 955 tons. The iron shipments were last month: 
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level. In ore there has not been much change. Several 
lots of iron, &c., have been got away, but we do not hear 
of any improvement in prices. The foreign coal clear. 
ances last week were 32,437 tons. The shipments coast- 
wise amounted to 19,298 tons. Of iron, &¢., there were 
shipped 6014 tons to the following places : Monte Video, 
553 tons; Stockholm, 700 tons ; Parahyha, 640 tons ; 
Cape Town, 2314 tons ; Smyrna, 1827 tons. There were 
also shipped 7076 tons of sleepers to Monte Video, and 
sixty cases of railway fastenings to Cape Town. 

Swansea Harbour Trust.—The monthly return of revenue 
and expenditure made to the Swansea Harbour Trust 
Trustees shows that the revenue from the general harbour 
estate last month amounted to 6024/. 18s., as against 
5067/. 12s. 9d. in May, 1882. The expenditure was 
5926/. 17s. 7d., as against 3136/7. 14s. 9d. ; and the surplus, 
Y8/. 5d., as compared with 1930/, 18s. The receipts from 
the South Dock Estate reached a total of 1080/. 16s. 3d., 
while the payments were 1580/. 6s. 2d., leaving a deticit 
of 5490. lid. In May, 1882, the figures were; 
Receipts, 1028/. 16s. ld. ; payments, 1475/. 18s. ; deticit, 
447/. ls. lld. The net result of the month’s working of 
the whole harbour was a deficit of 451/. 9s. 6d., as con- 
trasted with a surplus of 1483/, 16s. 1d. in the correspond. 
ing month of last year. 


New Railway to Merthyr.—The work of constructing a 
new line to Merthyr connecting the Great Western at 
Quaker’s Yard with Messrs. Crawshay’s private line at 
Castle Pit has been commenced. 

New Pits at Aberdare Junction.—-\t is stated that sink- 
ing in the lower measures at this place is contemplated, 
and that two or three pits will be sunk. Mr. D. Davies, 
M.P., Mr. E. Davies, and Mr. Jenkins, the general 
manager of the Ocean Steam Coal Company, have visited 
the locality. 

Machen.—The Waterloo Tin Plate Works, Machen, are 
about to be purchased by Mr. F. A. Woodruff, third son 
of Mr. P. Woodruff, proprietor of the Machen Iron and 
Tin Plate Works. Mr. Woodruff has taken about 160 
acres of coal, which will be worked from a level situated 
about 100 yards from the Waterloo Works, on land 
owned by Mr. W. B. Partridge. It is calenlated the first 
vein will be reached in about a month. It is estimated 
that the whole taking amounts to about 8,000,000 tons of 
coal, 
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Cardif.—The coal trade has continued active, and 
small steam coal has advanced. The patent fuel market 
has not materially improved. In iron ore there is also no 
improvement. Last week’s clearances comprised 165,249 
tons of iron, 3339 tons of iron, 4535 tons of patent fuel, 
and 50 tons of coke. The imports comprised 16,103 tons 
of iron ore from Bilbao and 2192 tons from other places. 


Proposed New Docks at Swansea. — Messrs. Harris 
Brothers have applied to the executive committee of the 
Swansea Harbour Trust for a piece of land on which to 
construct a new repairing dock. The plot of ground in 
question runs parallel with the Globe Dry Dock, and is at 
present in temporary occupation of a firm who are build- 
ing two hopper barges for the new dredger which has 
been ordered by the Harbour Trustees. If the trustees 
grant Messrs. Harris’s application they will construct a 
dock 300 ft. long and 42 ft. wide at the entrance. This 
dock will be able to receive ships of very large size. 
Another dry dock, it is stated, is to be made by Messrs, 
Youngand Christies, of Cardiff, in the North Dock, and 
it is added that this tirm intend also to built iron steamers 
at their dock. Messrs. Richardson Brothers are 
enlarging the entrance of their Albion Dry Dock in order 
to make it available for ships of the largest size; and 
Messrs. Pymen and Watson, of Cardiff, who, it is re- 
ported, have become proprietors of the Globe Dry Dock, 
lately owned by Messrs. Seager, have applied to the Har- 
bour Trustees for additional land, with a view of carrying 
on shipbuilding. 


AsBestos Goops.—We have received from Mr. John 
Bell, of Southwark-street, London, a copy of a new cata- 
logue containing particulars of twenty different forms in 
which asbestos is prepared by him for the use of engineers, 
chemists, builders, and others. Mr. Bell's manufac- 
ture appears to cover the whole ground for which this 
valuable mineral has as yet proved itself available, and 
it isclaimed for it that in all cases where it is possible and 
desirable, as in steam packing, the pure asbestosis used 
without the admixture of any foreign body. 


toyAL Commision ON TrEcHNICAL INstTRUCTION.—The 
members of the Royal Commission now engaged in 
making inquiries into the educational and industnal 
requirements in Ireland, met in the rooms of the Royal 
Dublin Society, Kildare-street, Dublin, on Monday 
morning, June 4, and proceeded at once to take the 
evidence of the Right Honourable the Lord Mayor, Mr. 
Dawson, M.P. They continued their sittings during the 
four following days and ascertained the opinions of various 
persons on the subject of their inquiry. Amongst those 
whose evidence the Commission received were Sir Patrick 
Keenan, Sir John Sentayn, Mr. Hoop, the head of the 
Christian Brothers’ School at Artane, several members 
of the Dublin Town Council, the Reverend J. McKenna, 
of Belleek, Mr. Michael Davitt,the authorities of the 
Royal College of Science for Ireland, and Mr. Jonathan 
Pim. The Commissioners have now separated with the 
view of economising time. The chairman, Mr. B. Samuel- 
son, M.P., accompanied by Mr. Woodall, M.P., and Mr. 
Redgrave, the secretary, will take important evidence in 
Cork, whilst Dr. Roscoe, Mr. Slagg, M.P., and Mr. Philip 
Magnus, are visiting Belfast with the intention of inquir- 
ing into the application of technical instruction to the 
important and increasing industries of the north of 
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THE TOOLS OF THE PYRAMID 
BUILDERS. 

Tue arts and civilisation of the early Egyptians 
have furnished a theme towriters and travellers from 
the time of Moses downwards, and scores of books 
have been written giving minute descriptions of the 
pyramids, the temples, the tombs, and the ruined 
cities that attest the wonderful progress of a people 
who, situated in a land of overflowing fertility, 
where the burden of procuring a livelihood was 
exceedingly light, were able to turn their energy 
into other channels, and more than 4000 years ago 
produced achievements that have never been 
rivalled. All this has been told and retold, but 
when we inquire how these architectural feats were 
performed, how the stone was quarried, transported, 
carved, and raised into its place, authors are silent, 
or else talk mysteriously about mechanical powers 
that have been lost, and the superiority of the 
ancients over us even in the matter in which we 
pride ourselves the most. The fact is that few men 
who have studied Egyptology have been fitted by 
their previous training to investigate mechanical 
processes, Or from a number of scattered fragments 
to arrive at the nature and construction of the tools 
employed ; and Egyptologists in general have been 
too fully occupied by the more seductive study of 
the language and social customs of the people to give 
any attention to these matters. Hence it is that 
until quite recently we have had but very vague 
ideas upon the means employed by the builders 
and masons of the pyramids. A recent investi- 
gator, however, Mr. W. M. Flinders Petrie, has 
brought a sudden accession to our stock of know- 
ledge, and by careful observation and the collec- 
tion of a number of samples, mostly half-finished 
articles damaged and rejected in manufacture, he 
has arrived at the most unexpected and startling 
conclusion that the hard stones employed by the 
Egyptians, the diorite, basalt, and granite, were cut 
with jewel-pointed tools, used in the forms of 
straight and circular saws, solid and tubular drills, 
and graving tools, while the softer stones were 
picked, and brought to true planes by the aid of 
trial or face plates. 

Mr. Petrie has embodied the results of his novel 
and most interesting researches in a paper read 
before the Anthropological Institute ; and on this 
we have drawn for the following account of the 
specimens and results, which will also be described 
in Mr. Petrie’s forthcoming volume on ‘The 
Pyramids and Temples of Giseh.” 

The first and most important point is that the 
principle of action of the tools was by ploughing 
out the stone by fixed cutters, as in a planing 
machine ; and not by grinding as with a lapidary’s 
wheel. The proofs of this are that the cut sur- 
faces do not show a smooth-ground surface as a 
stone sliced with diamond dust does, but a grooved 
surface, like freestone cut by a toothed saw, or like 
rough-sawn timber. And that this grooving is not 
due to the action of any loose powder, is proved by 
the grooves being just as deep in hard stone (like 
quartz), as they are in softer stone (like felspar), 
where both occur side by side in the same specimen. 
Two examples of this grooving we illustrate here. 
The first (Fig. 1, one half actual size, as are all the 
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illustrations of this article) is a core from a tube 
drill hole in granite ; on this, in one part, a con- 
tinuous spiral of the lines of cutting may be traced 
for a length of 3ft., passing five times around the 
core ; and though, owing to rocking of the drill, it 
cannot be traced from end to end, yet no shallowing 








or widening of the grooves, indicating wear of the 
cutting point, can be seen in the course of the 
continuous spiral. The second (Fig. 2) shows 
thelines on basalt produced by the successive strokes 
of thesaw; their regularity, both in depth and in 
distance apart, shows unmistakably that they are 
due to successive strokes of the cutting point, and 
not to any accidental or irregular causes. On other 
pieces of granite, diorite, basalt, and limestone, 
similar marks may be found. One piece of diorite 
shows grooves ;}, in. deep, cut without any irregu- 
larity or starting of the tool ; and a piece of drill 
hole in diorite shows seventeen equidistant grooves, 
probably equal to a cut 20 ft. in length, without 
any appreciable difference in the groove from one 
end to the other. The fragments of diorite bowls 
with incised subscriptions, which were picked up 
by Mr. Petrie at Gizeh, show also the use ofa 
graving point far harder than quartz; since the 





hieroglyphs are made by a cut with jagged edges, 
and not either scraped or ground. These are of 
the earliest period, as they bear the names of 
Semaferu and Khufu, the two oldest kings of whom 
any contemporary remains are known. 

Considering these examples of work—the definite 
grooves produced, their depth, continuity, and 
equality throughout, the capacity of the cutting 
point for dealing with the hardest materials, and 
the rapidity with which the cutting was done, the 
tube drills sinking ,, in. in granite at every revo- 
lution—it seems certain that no instrument but a 
metallic tool set with fixed jewel points could pro- 
duce such results. The passage of the grooves 
without any interruption through the quartz, 
felspar, hornblende, and mica of the red granite 
(as seen on the specimen in Fig. 1) is also a feature 
which shows brilliantly the capabilities of the tools, 
and the skill with which they were constructed. 
The strain .on the cutting points in thus passing 
from a softer material into a patch of quartz would 
be enormous, far greater than if working con- 
tinuously in quartz; and yet there is no starting, 
no burring, and no failure of the cutter. 

If examples of work done by any grinding process 
be examined it will be seen that there is not a trace 
of the definite grooves, such as are in the specimens 
alluded to. On modern lapidaries’ work, done by 
a wheel fed with loose diamond powder, numerous 
shifts in the plane of the cut may be seen, showing 
the outline of the wheel ; but no grooves or definite 
ploughings in the material produced by individual 
points of diamond. Similarly in the tubular 
drillings done with soft iron and sand by the 
Chinese, or in similar work by other nations, there 
is never seen any trace of ploughing out of the 
material ; and, indeed, it seems physically impos- 
sible that any particle of a loose powder could be- 
come so imbedded in a soft metal by the mere 
accident of rubbing, that it could bear the immense 
strain needed to plough out a groove of consider- 
able depth in such a hard material as quartz; or 
make a groove passing continuously through hard 
and soft material without any interruption or 
difference. This systematic use of jewel points 
set in some basis may, therefore, be considered as 
proved by the existing work, and the fact that the 
loose sand left in a cut, and also the sides of some 
of the cuts are found to be stained green, leads to 
the conclusion that the metal of the setting was 
bronze. 

What the jewels were is not yet known. The 
range of possible materials is limited to five minerals 
—beryl or emerald, topaz, chryso-beryl, sapphire, 
and diamond. Experiments made with beryl and 
sapphire show that their edges will fail under far 
less pressure than is necessary to produce cuts such 
as above described. Some amorphous stone is 
needed, and it is only the scarcity of diamonds 
which makes us obliged to refer to corundum as a 
likely agent. 

The forms of the tools were just such as our 








modern experience has led us to use in the present 
generation. Long straight saws, circular disc saws, 
solid drills, tubular drills, hand-gravers, and lathe 
tools were all made on the principle of jewel points 
set in a metallic base, while hammer and chisel, 
pick, and hammer dressing were also freely used 
where suitable. The straight saws were certainly 
as much as 8ft. in length, as they cut a granite 
coffer 7 ft. 6in. long from end to end. Their thick- 
ness varied from ;%; in., as on large blocks of basalt, 
down to j;in. on a small syenite trinket. The 
principal examples of sawing are the granite coffer 
of the Great Pyramid, on which the saw has been 
twice run too deep, and on each side of which the 
grooves of the saw may be seen ; the granite coffer 
of the Second Pyramid, where the saw has been 
run too deep on the bottom, though the marks are 
polished out elsewhere ; and a great pavement of 
basalt } acre in area, containing some thousands of 
blocks, all sawn into form and finely fitted together. 
This last adjoins the Great’ Pyramid, and is pro- 
bably coeval with it. A fragment from it is shown 
in Fig. 2. A hand specimen of sawing in grey 
syenite, picked up at Memphis, is here illustrated 
(Fig. 3). It is probably a piece of a statuary’s 
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waste, and is sawn on four sides, and has a cross- 
cut also on the top. 

Of circular saws we have but one evidence as yet ; 
this is a slice of diorite (Fig. 4), with the repeated 





circular sweeps so familiar to our eyes on steam 
sawn timber. These must have been produced by 
the succesive revolutions of the most prominent 
cutting point at the side of a disc edge set with 
jewels ; and though the surface has been polished 
sufficient traces of the lines remain to show their 
character, and to prove by théir exact equality, 
uniformity of cut, and regular spacing apart, that 
they are not due to any casual or accidental cause. 
It has been suggested that the marks might have been 
produced by a series of points set on a flat rotating 
face for planing down the flat bottom of a dish; 
but beside the fact that no flat-bottomed dishes are 
known, and that the polishing lines cross the 
surface in all directions, it would need greater skill 
to set a row of stones on a face so exactly to the 
same level as to make such marks, than to set them 
on an edge for slicing. So the simplest explanation 
of the specimen is that a circularsaw was used. 
Though sawing was thus freely used for cutting 
the outsides of the great granite and basalt coffins, 
some other means was requisite for hollowing out 
the insides of such vessels. Here the inventive 
genius of the fourth dynasty exactly anticipated 
modern devices by adopting tubular drills, as the 
readiest and cleanest way of removing material with 
the least waste of force. These tubular drills varied 
much in diameter, thickness, and length. Those 
in softer materials, as alabaster, were smaller and 
thinner, not needing to carry set stones on the 
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edge, but being merely worked with powder. But 
the larger ones, used for hollowing out granite 





Fig. 5. 
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on a large scale, were usually about 4 in. in dia- 
meter. One of the finest examples (about 2 in. 
in diameter) is in the pivot hole of a door in a lintel 
of the granite temple at Gizeh, built by the king 
of the Second Pyramid, Khafra. This is shown 
here, (Fig. 5), drawn from a cast which Mr. Petrie 
obtained by means of a gutta-percha mould. Here 
it will be seen that the core could not be broken 
out entirely, owing to its running into a tough patch 
of hornblende. The granite core already described 
(Fig. 1) is also a fine illustration of tubular drill 
work, and would be considered a creditable result 


by modern men using modern tools. The various 
examples of such drilling that have been found, 
mainly at Gizeh, may be tabulated thus : 


} 
| 
Diameter. 


Material. 





io 
~~ 


Alabaster ; Tube .02 thick (Fig. 6) ; others 
up to. 
. Tube .04 thick. 


.. A hole in a vase. 


. A core. 

.. Tube .1 thick (Fig. 5). 

..|A core. 

| 99 ...| A core. 
| Granite ... Insideof Great Pyramid coffer. 
|Greenstone .... Fragment of waste. 
Limestone ... Two holes joined (Fig. 7). 
| Diorite 

about) Limestone 
! 


” 
Basalt 
Limestone 
Granite 
Alabaster 


diet 
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. Rock dressing. 
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Of these the holes inside the Great Pyramid coffer 
show the length of drill used, as they end about 
Sin. below the top. The holes in limestone show 





how closely they were placed together for hol- 
lowing out material; and the holes were all skil- 
fully spaced so that each annular groove of the tool 
overlapped and used as much as possible of the cut 
next to it, so as to economise labour to the utmost. 
The rock dressing at E] Bersheh showsapparently the 
use of large tubular drills for clearing away masses 
of rock ; the surface of a large excavated platform 
being covered with circular grooves, smooth around 
their bottoms as if produced by a continuous cut, 
and not by chisel work, and just joining one 
another. This could not be the result of cutting 
out columns, as the rock surface is rough broken 
both within and outside of the smooth grooves, and 
the grooves sometimes intersect. This work is pro- 
bably of the twelfth dynasty, or about 2000 B.c. ; 
and hence later than the pyramid work, which is 
the principal subject of examination in the present 
inquiry. 

Hence it seems almost certain that the tubular 
drill principle, of which examples are here described 
from } in. to nearly 5in. in diameter, was carried 
still further into sizes suitable for removing rock 
on a large scale; sizes which must have needed 
several men to turn the capstan head of the drill. 
Many other traces of the use of tubular drills were 
mentioned, as, for instance, in roughing out 
statues, but more particularly for beginning the 
hollowing of the insides of vases and bowls, which 
were afterwards finished in the lathe. 

A peculiar feature of the cores and holes made 
by the tubular drills is a certain amount of 
tapering, which is always to be found. This taper- 
ing cannot have been produced by the mere rub- 
bing of the side of the drill in turning round in the 
hole, since not only would such a cause be quite 
inadequate, but the grooves ploughed out by the 
cutting points are just as distinct on the sides of 
the tube or core where it is tapered, as on the lower 
part. Hence it seems that not only did the 
Egyptians set cutting jewels round the edge of the 
drill tube, as in modern diamond crown drills, 





but they also set them in the sides of the tube, 
both inside and out. Thus the hole was continually 
rimered larger by the tool, and the core turned 
down smaller as the cutting proceeded, and so 
the tool could be withdrawn more readily from the 
groove, as the annular space was thus wider at the 
top than at the bottom. Other drills, not tubular, 
were used for very small holes, such as those in the 
symbolic eyes, which are drilled in syenite, 1.2 in. 
long, and only 0.08 in. in diameter. 

Experiments made by the author seem to show 
that the minimum pressure upon a 4-in. drill could 
not be less than half a ton, and was probably two 
tons, and this is amply confirmed by the speed at 
which the tool is seen to have advanced, and is 
in accordance with the experience of modern en- 
gineers. Upon the granite core (Fig. 1) the grooves 
are a double spiral, showing that they were made 
by two stones at opposite sides of the tube; the 
pitch of the thread is yy; in., the circumference 
of the core about 7 in., and therefore the rate of 
sinking was 7th of the distance travelled by the 
tool. The wonder is how any bronze tube or saw- 
blade could bear the requisite pressure without 
doubling up, and how the jewels could be set in 
sockets to support them against such a violent 
drag. 

Not only was a rotating tool employed, but the 
further idea of rotating the work and fixing the tool 
was also familiar to the earliest Egyptians. This 
is evidenced by the fragments of bowls turned in 
diorite. One piece of the bottom of a bowl (Fig. 8) 


shows the characterised marks of the turning. Not 
only are there the circular grooves of the jewel- 
pointed tool, but also the marks of two different 
centerings, showing that the work had been dis- 
placed by the force applied in turning, and after- 
wards reset, but not accurately, the old and the 
new surfaces meeting inacusp. Other specimens 
of turning in black granite, basalt, and alabaster, 
all of the pyramid period, were exhibited by the 
author. The finest examples of turning in hard 
stone, however, are in the British Museum. 
Among these are a small, highly-polished, narrow- 
necked vase in diorite, or rather in transparent 
quartz with veins of hornblende, which has its neck 
only 0.05 in. thick, and a large vase of syenite turned 
inside and out remarkably thin considering the size 
of the component crystals. But the greatest triumph 
is a bowl of diorite (No. 4716), translucent and 
full of minute flaws, which must render it very 
brittle ; yet this bowl, 6in. in diameter, is only 
vs in. thick (.024) over its greater part ; just around 
the edge it is thicker, but a small piece broken out 
of the body of it shows its extraordinary thinness, 
no stouter than a thin card. An alabaster vase, of 
Unas of the fifth dynasty, almost rivals this in 
thinness, being only #;in. to #;in. thick, but the 
softness of the material makes it of far less interest. 
A very favourite plan for narrow-necked vessels was 
to turn them in two or three parts and join these 
together, sometimes finishing off the inside on a 
fresh centering on the lathe. One example shows 
that the early Egyptians were familiar, not only 
with jewelled turning tools, but with mechanical 
tool rests, and with sweeping regular arcs in cut- 
ting. A fragment of a diorite bowl (Fig. 9) shows 


that the original article was turned as a segment 
of a sphere inside by a tool working from a fixed 





centre in the axis of the lathe, witha radius of 
3.94 in. Having cut this spherical curve, the 
centre of play of the tool was shifted about .5 in. 
higher, and .7 in. out of the lathe axis, and a 
fresh are on the bowl was struck from this centre, 
thereby cutting out a fresh curve which left a raised 
lip round the edges. The proofs of this explana- 
tion of the process are found in the exact equality 
of the two curves—that of the bowl in general and 
that under the lip—in the fact of the principal sur- 
face exactly coinciding with the inner edge of the 
lip, in the fact of the circularity of the section of 
the curves, and in the cusp formed where they 
meet, an awkwardness which no hand turner would 
ever take the trouble to make, but which neces- 
sarily results from a sudden change in the centre 
of the are of the tool. All these details have been 
worked out by the author from very careful 
measurements of the fragment, using successive 
templates of slightly varying radius to measure 
the exact curvature, Ke. 

In addition to the tools we have already described, 
graving instruments were employed in the produc- 
tion of intricate forms. Blocks of stones were 
likewise hammer dressed ; sometimes saw nicks 
were cut din. deep round a block, and then the 
hammer dresser was left to work the surface down 
to the plane of the grooves. Also on sawn blocks 
the surface to be placed in contact was usually 
hammer-dressed to have sutticient space to hold the 
cement, while the edges were left quite smooth, 
For dressing surfaces to a true level the regular 
custom of the workmen was to use a trial or face 
plate, prepared as a true plane and smeared with 
red ochre; wherever the ochre came off on the 
stone they knew there was an excess, and accord- 
ingly dressed it off. The tool used appears to have 
been a sort of small adze, with which the stone was 
sliced down very delicately and regularly by hand. 
All the blocks of the Great Pyramid casing were 
prepared with these facing plates, as may be seen 
by the remaining touches of ochre on the prominent 
points. Not only on building stones, but also on 
rock dressing, the same ochreing is visible. Where 
the stone was much larger than the facing plate, 
as was the block of granite over the king’s chamber 
doorway, about 8 ft. by 12 ft., then a diagonal 
draft was cut along the stone from corner to corner, 
and thus any wind in the plane of the face was 
avoided. In a painting at Thebes the workmen 
are apparently shown chiselling down a stone to a 
plane face ; they have a string stretched quite clear 
of the stone over an offset block at each side, and 
are then applying an offset piece to the face of the 
stone to see whether the face is in excess. This is 
a skilful method of working, as the excess does not 
bulge out the string, and can be exactly measured 
as they proceed, while the string does not need to 
be removed as the chisel can be used under it. 
Working on a vertical face the bellying of the 
string does not affect it. 

This completes the list of Egyptian tools dealt 
with by Mr. Petrie, but he adds many interesting 
details of the methods of building and quarrying, 
which, however, we can hardly notice as fully as the 
tools, since they do not present so great a novelty. 
The centre lines of passages and stone blocks were 
carefully marked in red to guide workmen, and 
reference marks were added in case the first grew 
illegible or were covered up. In the rough courses 
of the mass of masonry of the pyramids the irregu- 
larities of the stones of one course were let into 
the course below them, thus each course bears on 
it a sort of plan, sunk to different levels, showing 
the stones that came above it. The method of 
fine dressing all the limestone was by carefully 
picking, as if with a small adze, and the standard 
of flatness appears to have been that no more than 
a couple of inches across should miss touching the 
true plane within the thickness of the smear of 
ochre. The method of quarrying the limestone 
was by driving galleries into the hillside and 
taking out a stratum of stone, leaving the hill 
standing above on the support of pillars. The 
manner of raising the blocks is not known except 
by inference, and that points to rocking them, and 
packing them up on two piles of timber near the 
centre, but this does not afford a satisfactory ex- 
planation of the way in which some of the stones 
were got into place. For instance, the lower 
granite portcullis of the Second Pyramid, a block 
that would need forty to sixty men to lift it, was 
slid on its edge along a passage only 3$ ft. wide, and 
then slewed round in a complex way to turn it up 
into the grooves prepared in the rock for it to slide 
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in. Notmorethan four men could well work at it, and 
these in a cramped space; hence seme great ad- 
vantage of leverage skilfully applied must have 
been available. 

These investigations of the mechanical methods 
employed by the pyramid builders are but a small 
portion of the researches carried on by Mr. Petrie 
during two winters’ residence in a tomb at Gizeh. 
The main object of this work was the accurate 
surveying of the pyramids with instruments of 
first-class precision, the results being obtained to 
within one or two-tenths of an inch over ground, 
half a mile across, by means of an extensive and 
closely-checked triangulation. We hear that the 
Royal Society have recognised the value of the 
work, by giving a grant for its publication from 
the Government Grant for Research ; and we may 


soon expect to have a full account of the instru- | 
ments employed, the measurements obtained, and | 
the bearing of these on the various theories of the | 


pyramids, beside various historical and architec- 
tural notes, and a discussion of new methods in the 
mathematical treatment of observations. 


MILITARY BALLOONING. 
A LEcTURE on this subject was recently de- 
livered at the 
by Lieutenant B. Baden Powell, Scots Guards. 


In dealing with the subject, the lecturer first | 
entered into the history of balloons as used in | 


actual warfare ; of experiments conducted on the 


subject ; of the causes of success and failure in | 


ascents ; the relative advantages and disadvantages 
of captive and free balloons; the means and 
methods of inflation; and the question of navi- 
gating balloons. 

Balloons, the lecturer points out, may be used in 
warfare for the following purposes : 

They may be carried with advanced parties and 
sent up to ascertain the position of the enemy and 
the nature of the country ahead. 

They may be employed to reconnoitre the 
enemy's position previous to a battle. 


They may be utilised in noting the formation | 
and movement of the troops, and position of the | 


reserves during an engagement. 


They could often be beneficially employed as | 
sentries on outpost duty, and would be exceed- | 


ingly useful during sieges. 

They may often prove invaluable for escape, com- 
munication, or signalling, when other means fail. 

The first balloon which ascended in public was 
launched by Montgolfier in 1783, and in 1793 the | 
French instituted some experiments on the subject. 
The following year a regular balloon corps was 
formed composed as follows : 1 captain, 1 sergeant- | 
major, 1 sergeant, 2 corporals, and 20 men, half of | 
whom at least were experienced in the trades neces- 
sary for balloon service, viz., masonry, carpentry, 
painting, chemistry, &c. These men were termed 
‘* aérostiers,” and were armed with a sword and 
two pistols each, being entirely subject to military 
discipline during the time they were in the field. 
Several balloons for these aérostiers were made 
of specially manufactured Lyons silk, and were so 
efticiently varnished that they were said to have 
remained inflated for three or four months. The 
first was 27 ft. in diameter and could support 
5001b., 101b. to 201b. of ballast being taken in | 
the car. The balloons were held captive by two | 
cords fixed to the equator by network, and which 
allowed them to rise about 1500 ft. For transport- 
ing the balloon twenty cords were fixed to the 
equator by triangular pieces of netting to equalise | 
the strain, and one man was told off to each cord | 
to tow it along. At night it was snugly secured | 
under a large piece of sailcloth. There being a| 
difficulty at the time in procuring sulphuric acid, 
the hydrogen was produced by passing steam over 
red-hot iron, and a furnace was built which after | 
many trials was capable of producing suflicient gas | 
to fill the balloon in four hours. Communication | 
was kept up by flags, and by notes thrown over | 
board tied to sand-bags or loaded arrows. These | 


Royal United Service Institution | 


some ascents during a very strong wind. He 
writes: ‘‘I was at more that 1000ft. from the 
ground, wheu three successive squalls knocked me 
to the ground with such rapidity and force that 
many of the bars that strengthened the bottom of 
the car were broken. On each occasion the balloon 
rose with such force and rapidity that thirty-two 
men at each rope were dragged some distance.” 
He nevertheless managed to count the enemy’s 
force. The Austrians even went the length of send- 
ing out a flag of truce to request Coutelle to descend 
from his perilous position. This shows that a bal- 
loon reconnaissance is possible even in a high wind. 

In 1812 the Russians constructed a huge balloon 





projectiles. The balloon, however, refused to rise 
from the ground. In the Civil War in America 
several balloons were used. On October 4, 1861, 
an aéronaut named La Mountain ascended in a 
balloon from McClellan’s camp on the Potomac. 
He cut the retaining rope and ascended to a height 
of 14 miles, when he drifted over the enemy’s 
jlines. After observing all their positions and 
| movements, he rose into another current of air and 
| descended safely within his own lines. Later on 
the Federals instituted a regular balloon corps, of 
which Colonel Beaumont, R.E., has written an 
interesting account in the Royal Engineer profes- 
sional papers. 

The first military balloon experiments in Eng- 
land took place in July, 1862, at Aldershot. 

In the Franco-German war the Germans tried 
balloons, but the system was not satisfactory, 
and little good was done. During the siege 
of Paris balloons were used in a more exten- 
| sive manner. Two were employed as observatories 
jto watch the enemy. Larger 
| then constructed. 
|cambric, oiled, and of about 70,000 cubic feet 
capacity, and cost about 160/. each. They were 


| filled with coal gas, and could carry a load of 
| 2000 Ib., including 600 1b. ballast and about 1000 Ib. 
The first of these, the ‘* Armand- | 


| 
| 


| despatches. 
3arbé,” bore Gambetta beyond the reach of the 
;Germans. During four months sixty-six balloons 
left Paris, of which fifty-four were specially con- 
structed for the Administration of Posts and Tele- 
|graphs. About one hundred and sixty persons 
were carried over the Prussian lines. Of the 
| aéronauts in charge only twelve were professionals, 


| the remainder being chiefly sailors and acrobats. 
In June, 1871, an English committee was ap- | 


pointed toinquire into the use of balloons for war- 
fare. In April, 1879, an official balloon committee 
was instituted in England. Experiments were con- 
ducted at Woolwich, and four balloons were made 
of specially woven fine calico varnished. The 


| hydrogen was made by passing steam over red- 


hot turnings. One of the balloons was tried free 
at a review at Woolwich, but failed, owing to the 
wind being unfavourable. 


view. 
a whole company of engineers for instruction in 
ballooning at Aldershot, and many experiments 
were made. Meanwhile, the French Government 
have established a military aéronautical school. 
Their balloons are spherical, 10 metres in diameter, 


of best silk, varnished with a special varnish which | 


keeps them very gas-tight. A liquid which does 
not readily freeze is used as ballast, so that the dis- 
charge can be nicely regulated. English military 
ballooning received a sudden check with the acci- 
dent to the War Office balloon ‘‘ Saladin,” in De- 
cember, 1881, but when the Egyptian campaign 
commenced a balloon equipment was to be sent out. 


| However, this could not be got ready before the | 


decisive battle was fought, and so we have lost the 
opportunity of gaining experience as to their use, 
not to mention the assistance they might have 
rendered in the campaign. 

From the experiences quoted above the lecturer 
drew the conclusion that whenever a regular orga- 


at Moscow to carry fifty persons, which was to | 
hover over the French army and rain shells and | 


balloons were | 
They were made of strong | 


The next year another | 
was worked very successfully at the Brighton Re- | 
In September, 1880, the War Ottice detailed | 


Difficulty of obtaining good trained aéronauts. 
Dangers of ballooning. 

3. Obstruction of view by smoke or otherwise. 

7. Difficulty of management in rough weather, 
and motion of balloon unfavourable for observation. 

Lieutenant Powell answered these objections 
somewhat as follows : 

1. The balloon would as a rule be behind the 
first line, making it hard to hit, and probably not 
much attention would be paid toit. If not badly 
hit, it could be repaired, and even in the case of a 
shell bursting just in front of it, it would probably 
descend slowly enough to insure the safety of the 
inmates. He gave an instance of a balloon 800 ft. 
up, which was fired at by an 8in. howitzer. The 
shell burst just in front, and the balloon took 
fifteen minutes to descend. 
| 2. The transport has been so simplified that 
| balloon accessories and filling apparatus can be 
easily carried in one or two wagons. 

3. Balloons can remain inflated for a long time. 
The old Fleurus balloon remained full for a month, 
making continual ascents, and undergoing the 
| rough usage of war. 

4. It is not absolutely necessary for a man to be 
a trained aéronaut from his birth ; any man can 
learn the work. Instance the Paris balloons. 
Good draughtsmen should be trained to the work, 
as they would then be useful in both capacities. 

5. Dangers of ballooning are much exaggerated. 
The deaths that have occurred are not more than 
1 in 1000 ascents, and good aéronauts have made 
over 1000 ascents without accident. Accidents are 
| principally due to passengers being thrown out or 
{jumping out of the car on concussion with the 
| ground when descending during a strong wind. 

6. The lecturer quoted from his own experience 
|that the smoke from guns does not obscure the 
view, except perhaps on a very calm day. 

7. Balloons can be employed in very rough 
weather, as is shown by the French war balloons 
of 1793 described above. The lecturer was himself 
| up in a captive balloon at the last volunteer review 
jin a very stormy south-west breeze, and was 
enabled to use his field-glasses, and obtain a very 
good view of the field of operations. 

Captive balloons are no doubt the most suitable 
for war purposes. They are independent of the 
| direction of the wind, can be hauled down without 
|loss of gas, and communication can be easily kept 
lup. A strong wind is the great enemy to captive 

balloons. A iong cylindrical shape has been sug- 
|gested. The French tried one in 1793, but 
apparently it was not successful. It has the 
| following advantages over the usual shape : 

It may be filled and kept sheltered from wind 
|and from the enemy’s sight. It is easier to trans- 
|port in a wind or through forests.. It can be 
towed better, and would be steadier for “observa- 
| tion. 
| Small balloons retained by a string have been 
}used for taking plans of the country beneath, by 
instantaneous photography, an electric wire con- 
necting the apparatus with the ground. Many 
experiments have lately been made in this direc- 
tion. Free balloons require much less ascensional 
force than captive ones, as they have no weight 
| of rope to carry, and no wind to withstand. They 
are steadier when up, and less liable to be hit by 
shot. The wind can generally be utilised by work- 
ing properly. Finally, adverse currents cah be 
| made useful, as was done inthe American War. A 
small satellite balloon weighted as required, and 
retained by a line, say 1000 ft. long, is useful for 
ascertaining the direction of neighbouring currents 
| of air. 
| The lecturer’s father, the late Professor Baden 
Powell, suggested small balloons for scientific use 
with Sir John Franklin’s fatal polar expedition. 
There was no time to prepare them then, but later 
|on, when Sir James Ross was sent out on the search 
expedition; balloons were utilised. The following 
| are the particulars : 
| Balloons were first used in the Arctic Regions in 
| 1850, in the Arctic searching expedition under 
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| 


balloons all did good service at the battle of | nised and specially prepared balloon equipment has | Captain Horatio Austin, for the purpose of distri- 
Fleurus ; two ascents were made each of four or| been employed it has worked satisfactorily, and he | buting papers containing information of the where- 
five hours, notwithstanding a strong wind. All| suggested that more than one balloon should be | abouts of our ships, and the depdts of provisions. 


the movements of the enemy were observed and | 


employed for observation. He quoted a paper by 


| These printed coloured papers were tied in little 


reported, and the success of the French at this| Major Grover, who, raises the following objections | bundles to a slow match which was attached to the 


battle is said to have been greatly due to the aid of | 
this balloon. It was found to be preferable to | 
attach the cable to horses or men rather than to | 
fixed objects, as the strain on the balloon was thus | 
considerably lessened. ’ 


to the employment of balloons in war : 

1. The chance of their being wrecked by pro- 
jectiles. 

2. Difficulty of transporting the apparatus. 

3. Difficulty of providing gas. 


| balloon, and as the slow match burnt the papers 
|were set free. Forty-two balloons were taken ; 
| silk, 8 ft. to 5 ft. in diameter, and they cost 1641. 
The hydrogen gas used was generated by sulphuric 
acid and granulated zine. 





ENGINEERING. [June 22, 1883. 








LENTS’ APPARATUS FOR BURNING LIQUID FUEL. 


(For Description, see Page 578). 




































































are Secteore E 
vw Petroleum} } 
Side f 


fig 















































—— EES = 


Petroleum Tank 






















































































































































































The ascensional power of a balloon is obtained/as to make it expand. Hydrogen being the | retain than coal gas. Its rate of diffusion is about 
by rendering it lighter than the displaced volume | lightest gas known, is the best for inflating bal- | 24 times greater than coal gas; 601b. to 7O0lb. 
of air. This is accomplished either by filling it| loons. The objection to it is that it is more | may be taken as the lifting power of 1000 cubic 
with a lighter gas or heating the air inside so expensive, and being more subtle, is harder to | feet of hydrogen. 
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Hydrogen is usually produced by the action of | 
dilute sulphuric acid on iron or zine ; 250 Ib. of iron | 
are required to produce 1000 cubic feet of hydrogen. | 
The gas thus produced costs about 1/. 5s. per 1000 | 
cubic feet. A good portable apparatus will fill a | 
balloon of 6000 cubic feet capacity in four hours. 
Another method of producing hydrogen is by | 
the action of steam on red-hot iron. This gives a | 
lighter gas. The oxygen of the steam combines | 
with the iron and the hydrogen is liberated ; this is | 
the method adopted by our own engineers. The 
most simple and rapid plan, though practically 
useless on account of the expense, is by placing a | 
piece of sodium in water, when about 700 times | 
its volume is at once given off. The metal at | 
present costs 5s. a pound, so that 1000 cubic feet of | 
gas would cost 22). Hydrogen may also be obtained | 
by passing a current of electricity through water. 
Coal gas, when it ean be employed, is more con- | 
venient ; its lifting power is 35 lb. per 1000 cubic | 
feet of gas. 

The original system of Montgolfier of inflating a | 
balloon by rarefying the air within it by heat, is | 
so simple and rapid that it at once suggests itself | 
as suitable for war balloons. But on the other | 
hand its lifting power (25 Ib. to 30 Ib. per 1000 | 
cubic feet) is small, and it is so difficult to retain 
such a balloon captive, while the danger of catching | 
fire is so great, that it has not been found service- | 
able in practice. A balloon is generally made of | 
cotton or silk, covered with a varnish chiefly com- | 
posed of boiled linseed oil, and often containing 
india-rubber. Balloons have been made of macin- 
tosh, gold-beater’s skin, and even copper. The | 
weight of the material of an ordinary balloon is | 
about .02 lb. to .05 lb. per square foot. The | 
cordage has been sometimes made of silk in order | 
to be light ‘and strong. 

There are two general principles on which it has | 
been attempted to navigate balloons : Ist, by utili- | 
sing the different currents of air; 2nd, by mecha- | 


|ing the temperature of the gas practicable. 











nical propulsion. The first requires perpetual rise 
and fall of the balloon, which means an expendi- 
ture of gas and ballast, the life and blood of the 
balloon. The lecturer suggested the use of a 
powerful safety lamp, in order to expand the gas 
when required. In a balloon of 25,000 cubic feet, 
raising the temperature 1 deg. would be equivalent 
to discharging 4 lb. of ballast. 

Several experiments have been carried out in 
the direction of propulsion for balloons, and some 
very partial success has been obtained, but none 
giving much encouragement. The lecturer con- 
cluded his interesting paper by quoting Carlyle’s 
words, which he feared for the present must remain 
true: ‘‘ Beautiful invention; mounting heaven- 
ward, so beautifully, so unguidably! emblem of 
much, and our age of hope itself!’ In the discus- 
sion which followed, Major Templer said he did 
not consider the system proposed by the lec- 
turer of raising or lowering the balloon by vary- 
He 
stated that his experience had taught him that 
the gas used for inflation should be kept at as 
constant a temperature as possible, and that the 
alterations in temperature proposed, would have 
the effect of wasting the gas more than the dis- 
charging of gas and ballast. As far as the con- 
veyance of the balloon accessories were concerned, 
a two-horse wagon should be able to take the gas 
generator. He stated the weight of the present 
French equipment to be 2 tons 6 cwt., and the 
capacity of the balloons to be 1700 cubic feet. 
Captain Lee considered that failures in balloon- 
ing were due, to a great extent, to small details 
being neglected, and insisted upon the necessity of 
careful and accurate training. Balloons in war- 
fare should never be expected to move about 


| very much, and protested against generals in com- 


mand expecting them to be as handy as light cavalry. 
He explained that the Committee at Woolwich were 
endeavouring to lighten the balloons by making 


them of bullocks’ intestines; the difficulty expe- 
rienced in the use of this material being to get it 
to stand the folding and packing necessary for 
transportation. He considered that captive balloons 
should be made as small as possible in order to 
lessen their resistance. Colonel Beaumont con- 
sidered that the lecturer was inclined to pass 
over the difficulties. The reason that balloons have 
not been more‘ used, was the difficulty of pro- 
viding them with a motive power. He pointed 
out that this difficulty lay in the fact of there 
being comparatively no fulcrum for the propel- 
ling lever to act against, and stated that an effec- 
tive engine for balloon propelling purposes would 
require to give ten times the power of any engine 
yet invented, weight for weight. He considered 
that balloons would be very useful in sieges for 
taking photographs, but that the difficulty in 
taking a series of photographs is not so much the 
adjustment of the lens, as that of keeping the 
balloon at the same height. He thought that 
a balloon was a very bad means of conveyance on 
account of its limited carrying capacity, and that it 
would be more useful to convey intelligence into 
a besieged town, than to carry people out of it. 
In order to do this, however, it would be necessary 
that it should have some propelling power. The 
lecturer in answering the objections raised, said 
that one horse-power could be obtained for a 
weight of 501b., and that there was very little 
chance of two balloons approaching one another, as 
if captive they would necessarily be moored at 
some distance apart, while if free, the chances were 
almost as great that they could not close one another. 

The Chairman, in summing up, said that one of 
the great difficulties in ballooning was that the 
balloonists became like the balloons themselves, 
flighty, and were apt to overlook practical diffi- 
culties. He did not consider that balloons were 
applicable to the ordinary conditions of warfare, 
but would be very useful in sieges. He considered 
that the lecturer had understated the weight neces- 
sary to be transported. He himself put it down 
at 5tons. He said that balloons would have been 
of no use in Egypt, as it would have been impos- 
sible to have transported the weight over the desert. 
When a portable propelling machine can be arranged 
then balloons may have a future. 

With reference to the uses to which the lecturer 
considered that balloons might be put we think 
that in the present stage of knowledge, and con- 
sidering the unwieldiness of a balloon and its 
belongings, it would certainly be rash (to say the 
least of it) to utilise it for outpost work, or in the 
fore-front of a battle. Of the historical view litile 
need be said, except that great thanks are due to 
the lecturer for laying it all so concisely before the 
public. There appears to be no doubt that at 
present we must be content with captive balloons, 
and of the advantages of these for observation, 
there can scarcely be much difference of opinion. 
From the data given by the lecturer, coal gas would 
appear to be on the whole the most suitable for 
inflation. With reference to Sir Charles Nugent’s 
opinion that balloons would have been useless in 
Egypt, we have the opinions of officers who were 
out there, that they would, on the contrary, have 
been of great assistance. It must be remembered 
that very shortly after our landing at Ismailia 
the railway was in working order, and though 
the difficulty in obtaining engines prevented all the 
stores being transported by rail, yet there is no 
doubt that room could have been easily found for 
one or more balloons, and the advantage of having 
an uninterrupted view of the enemy, must be very 
apparent. A balloon sent up from Alexandria 
would have overlooked all the enemy’s lines at 
Kafir Dowar. 








APPOINTMENT OF MANAGER TO THE NORTHERN ELECTRIC 
Licut Company.—The Northern Electric Light Power 
and Appliances yo sce 3 (Limited) of Dundee, have 
appointed Mr. Oliver Loring, from London, their 
manager and chief electrician. Mr. Loring’s qualifica- 
tions both as a theoretical and practical electrician are 
said to be of a high order. -4 good student of the theory 
of electricity and Hay. semapan he acted for some time as a 
private ‘‘ coach” in these subjects for candidates entering 
the army and Civil Service. For a few years past he 
has been practically engaged in electric lighting work, 
and has made successful installations in London, Liver- 
pool, Newcastle, and other parts, of England. The com- 
pany with whom Mr. Loring is now associated has success- 
fully introduced the electric light into several public 
works in Dundee and itsneighbourhood, and it is believed 





that his appointment will lead to a further extension 
in the same direction 
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LIQUID FUEL. 
Tue capabilities of liquid fuel and the method of 
its employment are but little known in Europe, its 


use being at present confined almost entirely to the | 


railways and steamers of South-west Russia, the 
only country on the Continent where it is found in 
great quantities. As new districts are opened 
up, however, by the never-ceasing march of Russia 
towards the East, and better means of commu- 
nication are provided, mineral oil will occupy a 
most important position as a source of power, and 
its successful employment becomes a subject of 
no small interest. At present only three railways in 
Russia, the Trans-Caucasian, the Trans-Caspian, and 
the Grazi-Tsaritsin, use this liquid fuel on a practical 
scale, but there is no doubt that all the railways 
abutting on the lower Volga will ultimately adopt it. 
Although Russia possesses boundless stores of petro- 
leum, unfortunately they lie on the south-west shore 
of the Caspian, which has hitherto been in a great 
measure isolated from Europe generally, and during 
five or six months of the year from Russia proper, 
as the Volga navigation season closes about the end 
of October, and remains ice-bound until about the 
10th of April, so that the main communication is 
completely stopped during half the year. 

In 1882 about 700,000 tons of naphtha were 
raised, giving, on the average, 30 per cent. of 
kerosine, a very poor proportion compared with 
the American product. At present one of the 
most extensive firms in this business is that of 
Messrs. Nobel and Co., who have erected 
splendid works near Baku, on the Caspian Sea. 
They were able last year to produce 130,000 tons 
of kerosine, and 30,000 tons of lubricating oil 
from the residues. Their own steamers are capable 
of transporting annually about 230,000 tons of 
kerosine. The capital invested in this big enter- 
prise is ten million roubles (1,000,000/.), and the 
kerosine marked ‘‘ Nobel and Co.” commands 
in the market a higher price by ten copecks per 


pood (.066d. per pound) than other brands, thus | 


showing its good qualities. The company erected, 
at the cost of 400,000 roubles (40,000/.), a naphtha 
pipe line running from the borings and works to 
the Black Town, a place near Baku. It is eleven 
versts (7} miles) long, and the cost of pumping the 
kerosine is per pood 2.5 copecks (2d. per cwt.) 
Formerly the company employed carts, and paid for 
the transport nine copecks per pood (7d. per ewt.) 
Last year 1000 tons were occasionally pumped per 
day, but the machinery is calculated to pump 
1700 tons per day if required. The transport 
of the kerosine to the various agencies in the 
towns is effected as follows: The steamers receive 
the oil from the works direct into their tanks. 
Arriving at the mouth of the Volga, the cargo is 
pumped from the tanks into barges having a light 
draught. These are next steamed to Tsaritzin, 
where trains composed of wagon tanks are awaiting 
them. The agents have cisterns, specially con- 
structed, outside the towns, into which the kerosine 
is re-pumped from the wagons. The barrels are 
provided by the agents themselves. In this way 
tussia has now cheap and good kerosine. After 
** Nobel and Co.,” ‘‘ Mirzoett” is the greatest firm 
dealing in kerosine. The American kerosine in 
barrels in Hamburg is sold now at one rouble twelve 
copecks per pood (0.75d. per pound). The Russian 
kerosine at the frontier in wagon tanks costs one 
rouble eleven copecks, when its price at Tsaritzin 
is 65 copecks (0.4d. per pound). The difference 
of price of American and Russian kerosine lies now 
in the price of the barrel, viz., 20 copecks per pood 
(0.14. per pound) of the kerosine. If the Ameri- 
can product should become a little dearer, the 
Russian will gain a market in Europe. 

Lately, the Trans-Caucasian railway, connecting 
the Caspian and Black Seas, has been completed 
from Poti to Baku, with a branch line along the 
south-east coast of the Black Sea to Batoum, 
where a natural harbour, said to be much superior 
to that of Poti, exists. There is thus a prospect 
that at no distant date southern and western Europe 
will have a constant supply of Russian petroleum, 
although from the nature of the line it would be 
unwise to expect too much from this means of trans- 
port. A glance at the section shown in the 
annexed view will make this clear. Beginning at 
Poti on the Black Seathe line stands about 18 ft. 
above sea level, from whence it runs east towards 
the Caucasus Mountains ; the first forty miles is 
made on swampy land, after which the railway 
rises with gradients from 1 in 125 to 1 in 70, with 
curves of from 200 ft. to 250 ft. radius. Further on 





the gradients are 1 in 45 and 1 in 40, and finally 
the profile changes to 1 in 22}, landing at the Poni 
station at the top of the Souram Pass, 3200 ft. 
above the sea level. After passing Poni the line 
goes down a few miles at 1 in 22}, after which the 
grades become comparatively easy, even towards 
the Caspian, the total distance being 402 miles. 


The line is single, and 60-ton Fairlie locomotives | 


an only take six or seven wagons of about 15 tons 
can only take six or seven wagons of about 15 ton 


each ata time even in favourable weather, conse- | 
quently there can be no great traftic along this | 


route untila tunnel is bored through the mountains. 
At present the price of naphtha refuse at Tsaritsin 
is 21s. per ton, while at Baku on the Caspian it is 
only 2s. 6d. or 3s. 

Another outlet for the petroleum is offered in 
the projected Persian railway starting from Reshd 
onthe Caspian, and running south, vid Teheran, 
to the Persian Gulf. It is contidently expected by 
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SECTION OF 


those who have studied this subject of liquid fuel, | 


that all the steamers plying in the neighbourhood of 
the Persian Gulf will be eventually fired with 
naphtha to the complete exclusion of coal. 

As mentioned above Russian naphtha or crude 
petroleum only yields 30 per cent. of kerosine, 
while the American variety gives 70 to 75 per cent. 


| From the following Table taken from the Comptes 


Rendus, it will be seen that the chemical compo- 

sitions of the two do not vary greatly, at least not 

sufticiently to account for this wide difference, but 

we have not been able to learn whether this differ- 

ence is due to the raw material or the method of 

manufacture. 

Chemical Component Parts of Crude Petroleum and 

Theoretical Evaporative Power per Pound of Fuel.* 


Heating Power: 
British Thermal Units. 
8 Atmospheres. 


0 deg. Cels. 
Theoretical Evapora- 


Specific Gravity at 
| Hydrogen. 
| Oxygen. 


( Light 

(Heavy... 

Russian naphtha re- 
use .. - a 


Russian 


Pennsylvanian 


crude 
heavy re = 


3esides naphtha refuse the only other fuel prac- 
tically used in Southern Russia in locomotives is 
anthracite from the basin of the Don. The com- 
ponent parts of this are carbon, 91.3 per cent. ; free 
hydrogen, 2 per cent.; ash, &c., 6.7 per cent.; 
and its theoretic evaporative capability is, according 
to Faure and Silberman, 12.2 1b. of water per pound 
of coal. Naphtha refuse, of the composition given 
in the Table, has a theoretic evaporative value of 
16.26 lb. of water, or nearly 33 per cent. more than 
that of anthracite. In practice not more than 60 
per cent. of useful effect is obtained with anthracite, 
its performmance being limited to the evaporation of 
from 6.5 lb. to 7.5 lb. of water, whereas with petro- 
leum the perforance has lately risen to from 11.25 to 
12.25 lb., or about 75 per cent. of the theoretic 
amount, and there is a prospect that this will be 
surpassed, 

Thanks to the courtesy of Mr. Thomas Urquhart, 
the locomotive superintendent of the Grazi Tsarit- 
sin Railway of South Russia, we are enabled to place 
before our readers engravings of all the principal 
apparatus that have been tried in Russia, with more 
or less success, for utilising as fuel in steam boilers 
the naphtha refuse remaining froin the distillation 
of rock oil. In every case the principle adopted is 


the same, namely that of blowing the naphtha into the | 


furnace by means of a steam jet, which reduces 


~* Taken from “Sur les Propriétés Physiques et le Pouvoir 
Calorique des Pétroles et des Huiles Minérales, Comptes Rendus,” 
tom, Ixix., page 442-453. M. Goulishambaroff. 








POTI-TIFLIS 


| the oily liquid into a spray of fine globules to which 
the air can gain access on every side. 
| The best-known and most widely used of all the 
pulverisers is that of Lents, which is employed 
in the steamboats in the Caspian and Volga, and is 
shown in Figs. 1 to 14 on page 576. Figs. 12, 13, 
and 14 illustrate a furnace door with the pulveriser 
applied to it in such a way that it does not interfere 
with the opening and closing of the door itself. It 
consists of two iron horizontal pipes, to the upper 
of which petroleum is fed and to the lower steam, 
| each pipe being provided with a cock by which the 
supply can be cut off. The two fluids enter the 
| pulveriser at E and F, Fig. 6, but are prevented 
|from mingling by the diaphragm 4. Notches, 
| Fig. 9, are tiled in the edge or lip of this diaphragm, 
and through them the petroleum trickles, to be 
blown off by the steam, which escapes at the under 
side, in jets with intervening spaces for the adinis- 
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RAILWAY. 


sion of air. Regulation is effected by two semi- 
circular slides 3, which are kept to their 
corresponding faces by spiral springs, and are 
operated by eccentrics fixed at the ends of the 
spindles No. 1, No. 2. Between the two passages 
is a cock 5, Fig. 4, for blowing steam through the 
petroleum orifice if it should get choked by dirt. 

Figs. 15, 16, and 17 show this apparatus applied 
to a locomotive. It has been tried on the Trans- 
Caucasian Railway, but without favourable results, 
the main objection to its use on locomotives being 
that it destroys the tube sheet, starts the tube ends, 
and does not heat the firebox equally allover. In 
addition to this the combustion is very incomplete, 
as is evidenced by the accumulation of a great 
quantity of soot in the tubes. Its use has there- 
fore been abandoned for locomotives, but it is still 
a favourite on board ship and in stationary boilers 
The makers are Messrs. Nobel Brothers, of St’ 
Petersburg. 

Artemeff’s pulveriser, Figs. 18 to is a more 
simple arrangement, the difference being mainly 
in the means of regulation, which is by cocks 
instead of slides, as in the preceding instance, and 
is found to be more efficient, while at the same 
time it is much cheaper. The petroleum and steam 
enter by two passages, and meet round a portion 
of the diaphragm, where a slot is cut through the 
outer casing for the emission of the spray. The 
diaphragm itself is a conical washer, ground up to 
;aclose bearing with the lower and main part of 
| the pulveriser, and held in its place by a cap anda 
single bolt. This arrangement is much appre- 
ciated, as ina few minutes the apparatus can be 
taken to pieces without stopping the boiler, to 
which it is attached by a swing joint, provided 
with a blow-through cock, Fig. 22. The engraving, 
which is dimensioned in millimetres, represents 
the apparatus fixed to the boiler in the railway 
works at Tsaritsin. 

(To be 
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continued.) 


WATER SUPPLY OF PETERBOROUGH. 

At the meeting of the Institution of Civil Engineers 
on the 22nd May a third paper was read on the ‘** Water 
sed of Peterborough,” by Mr. John Addy, M. Inst. 
C.E. 


Previous to the incorporation of Peterborough in 1874, 
the Local Improvement Commissioners had been com- 
pelled by frequent zymotic invasions, to consider the ad- 
visability of maven a supply of water of quality 
superior to that derived from the existing shallow wells. 
Immediately on obtaining their charter, the new Corpo 
ration instituted an inquiry into the subject, which re- 
sulted in the choice of the oolite limestone at Brace- 
borough as the fittest source of supply, and the author 
was instructed to prepare the necessary plans. The works 
so designed, and subsequently carried out, consisted of a 
well, duplicate pumping-plant, a rising main, a reservoir, 
the pao main from the reservoir to Peterborough, and 
the distributing mains and services in the city. 

For the site of the well, the Corporation purchased two 
| acres of land at Braceborough, and sinking commenced 
| in February, 1877. For this purpose cast-iron cylinders, 

54 ft. in internal diameter, were put down in lengths of 
























































ENGINEERING. 





579 





Jone 22, 1883, 





7 ft. to the so-called ‘‘ water-rock,” when, at a depth of 
50 ft. from the surface, an abundant supply was reached. 
For the upper part of the well, cylinders of larger diameter, 
7ft., were used in lengths of 5 ft. each, continued above 
the surface of the ground, and ——s in an iron 
dome, furnished with a manhole. The total cost of the 
well was 955/. 5s. The pumping-station consisted of one 
block of buildings, containing the engine-house, boiler- 
house, and stores department, 114 ft. 9 in. in extreme 
length, and 44 ft. in width, excluding the chimney shaft. 
It was erected by the contractor for the reservoir, and cost 
598S/. 16s. 4d. Two beam engines were provided, each 
operating two pumps, and capable of delivering 750,000 
gallons in twelve hours when working at a speed of 
eighteen revolutions per minute, that quantity being the 
daily supply required for an assumed population of 
25,000 receiving 30 gallons a head. The engine cylinders 
were 32 in. in diameter with a stroke of 6 ft. The 
pumps, of the bucket and plunger type, were each 17} in. 
in diameter, the plunger diameter being 12% in., with a 
stroke of 3 ft. Steam was raised by two Galloway boilers, 
each 26 ft. long and 7 ft. in diameter. The contract for 
the supply and erection of the engines and pumps 
amounted to 90007. 

The pumps discharged into an 18-in. delivery main of 
cast-iron, which conveyed the water to the main supply 
pipe, also 18 in, in diameter, at a distance of 1563 yards 
from the pumping station. The total length of the 18 in. 
main was 20,532 yards. The goer were laid in 12 ft. 
lengths with bored and turned joints for the straight 
sections, the other lengths having the ordinary lead 
joint. To carry the water to the actual centre of 
distribution at Westgate, a 16-in. main, 2449 yards long, 
was used in extension of the18-in. main. The cost of the 
18-in. main, including laying, fittings, and compensa- 
tion where it passed through private property, was 
33,2331. 12s. 6d., and of the 16 in. main 3223/. Os. 10d 

The reservoir was constructed on the summit of Ob- 
thorpe Hill, a rounded mass of Oxford clay, about 7 fur- 
longs distant from the well. The site, which was at a 
greater elevation than any ground in the immediate neigh- 
bourhood, was 160.2 above Ordnance datum, and had been 
purchased by the Corporation. The reservoir was partly 
above ground. It wasrectangular in plan, the interior 
length being 120 ft., witha breadth of 89 ft. 6 in., affording 
a storage capacityof about 1,000,000 gallons. It consisted 
of aninner shell of brickwork encased in concrete, and 
made water-tight by an outer shell of puddle. The roof 
consisted of segmental brick arches springing from 18-in. 
transverse walls. The floor was of concrete coated with 
cement. <A stand-pipe 53 ft. high, afforded an additional 
head when required. The level in the reservoir was 
shown in the engine-house by a telegraphic indicator. 
The cost of the reservor was 73561. 12s. 6d. 

For distribution within the city, a total length of 43,393 
yards of mains was laid, consisting of trunk, rider, 
branch, and service mains, and varying from 12 in. to 
4in. indiameter. The cost of this system of piping was 
16,6541. 1s. ld. A constant supply was afforded, and ample 
provision existed for rendering the water easily avail- 
able in case of fire, as also for sanitary and other purposes. 
The Corporation undertook the work of laying and fitting 
the house services as between the mainsand the property 
of the consumers, the work upon the latter being executed 
by plumbers who were ‘‘authorised,” after signing an 
agreement, to work in accordance with regulations issued 
by the Corporation. 

A detailed table of cost was given, from which it ap- 
peared that the total expenditure upon the scheme 
amounted to 87,568/. 4s., or about 4,127/. per head within 
the municipal boundary ; but this capitation was expected 
to be materially reduced when the outlying populations 
shonld avail themselves of the facilities afforded by the 
works for sharing in the benefits of a better water supply. 


THE NORTHAMPTON IRON ORE DISTRICT. 
On the Northampton Iron Ore District.* 
By Mr. W. H. Bur.iy, B.A. Camb. 

A SUGGESTION has recently emanated from your Council 
that the information which the Institute already possesses 
relative to other iron-producing districts should be supple- 
mented by that relating to Northamptonshire. 

The purpose of the present paper is, therefore, to sketch 
briefly the general position, character, and extent of the 
mineral deposits of that country, their development in 
the course of establishing an important local industry, 
with their subsequent treatment in the blast furnace in 
the manufacture of pig iron. 

The iron ore peculiar to the district is what is generally 
known as the brown hematite or hydrated ferric oxide, 
giving a brown streak with a pen-knife. It is more or 
less earthy in character, and ochre-brown in colour, 
possessing a variable physical or molecular structure as 
well as chemical composition ; but, taken as a whole, it 
may not be incorrectly described as characteristically 
silicious. 

The matrix or earthy matter of the ore often differs 
widely in its chemical composition, and in the varying 
relative proportions of its three chief cinder constituents, 
silica, lime, and alumina, whilst the insoluble residue in 
acids may probably amount on the average to from 12 to 
14 per cent., consisting chiefly of quartz, alumina, oxide 
of iron, &e. 

Perhaps no district at present known is subject to a 
more variable quality of ore than this one, for we not un- 
frequently find silicious, calcareous, and argillaceous iron- 
stones associated together in the same quarry. Their 
proper selection is, therefore, a matter of considerable im- 
portance, having regard to their chemical composition, 
as well as their molecular structure, if our object in 

» Abstract of paper read before the Iron and Steel 
Institute, May 10, 1883, 
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mixing is to form fusible products of typical composi- 
— with a uniform and reliable quality of resulting pig 
metal. 

To attempt any systematic classification of the ores 
would be an arduous task. It will, moreover, suffice for 
our purpose to enumerate a few of perhaps the more 
distinctive kinds we meet with as follows: 

1. Ruby ironstone, sometimes mixed with subsoil (top 
stone). 

2. Stratified and cellular varieties, with ochreous, 
sandy, argillaceous, or carbonate cores, in layers more or 
less thick, some of these being tender and friable. 

3. Bed in blocks of ferruginous sandstone, coarse- 
grained, dark in colour, and held together with an exterior 
film of ironstone. 

4. Rich compact blocks of stone, often argillaceous in 
character, with a very unctuous clay found in the joints 
(frequently lower beds). 

_5. Tender, porous, friable varieties of an ochrey descrip- 
tion. 

6. Beds, with green, blue, or slate-coloured cores, 
oxidised upon the joints and planes of bedding (bottom 
beds usually). 

‘ 5 Seems crumbling limey ore, often rich in 
OSSLIS. 

8. A kind of pudding-stone, which, from its dark rich 
lum-pudding-like appearance, having also fossils em- 

dded in it, has probably derived its name; the lower 
strata are sometimes more dense and compact, often 
limey or argillaceous. 

9. Ferruginous sandstones with varying percentages of 
iron, coarse or fine grained in texture, with a scouring 
tendency in the blast furnace. 

The deposit of ore is reached in the majority of cases 
only a very few feet from the surface, so that the simple 
method of quarrying is the one usually resorted to in rais- 
ing the ore, unskilled labour only being necessary to 
accomplish the end in view. 

The yield per acre has been found in many cases to 
amount to 10,000 or 12,000 tons, but these figures are, of 
course, subject to variation on account of the greater or 
less thickness of the ore in situ. When the ore has been 
taken out, it is usual to again level the land, in order to 
render it fit for agricultural purposes. 

As to the thickness of the ore beds and the overlying 
bareing, we find both liable to much variation within 
certain known limits. Generally, however, from 4ft. to 
20 ft. in thickness for the ore, and a few inches to 14 ft. 
for the overburden, would be found to include the 
instances usually met with. 

In order to direct your attention to one or two kinds of 
ore frequently met with, the following remarks are added. 

The first variety of ore contains a central core of carbo- 
nate enclosed by ferric oxide. 

he second, a green-coloured stone, contains generally 
more than the normal quantity of phosphoric acid, and is 
frequently rejected as unsuitable on that account. 

The better class of ore, which, from its yield as well as 
its other suitable qualities, permits of its being profitably 
smelted, is somewhat limited in quantity, and is in most 
known cases already held under lease by different persons 
or companies wherever the present system of railway 
communication has allowed the usual facilities for its 
development. 

The statistics of the trade show that the iron ore pro- 
duce of the county for the year 1881 was 1,270,544 tons 
10 cwt., at an estimated value of 176,426/. 17s., of which 
941,832 tons were carried by the Midland Railway alone. 
A considerable portion of it is consigned to South Wales, 
Staffordshire, and Derbyshire, bearing a railway carriage 
varying from about 2s. 9d. to 7s. or 8s. per ton, or even 
more, according to distance. 

Some slight idea of the recent increase in the quantity 
of ore raised may be gleaned from the following facts : 

In 1855 the district produced 74,084 tons ; in 1860 the 
amount was increased tu 95,664 tons; in 1865 it was 
364,349 tons ; in 1875, 774,560 tons ; and in 1880 it rose to 
1,009,143 tons. 

To my father is conceded the credit due to his having 
first smelted the iron ore of this district experimentally in 
the month of February, 1852, at Northampton. The 
initiatory works erected on a commercial scale were 
those of Messrs. T. Butlin and Co. at the East End, 
Wellingborough, as the sequence of successful experiments 
some months previously. 

The easy fusibilityyof the Northamptonshire ores is 
shown by their ready reduction, which, so far as I have 
been able to judge, takes not more than twenty-four to 
thirty hours. Again, theseores, though variable as a whole, 
are more or less silicious in character ; we therefore hzve 
the materials for forming the more fusible and acid types 
of silicates. For practical purposes, we find that ordi- 
nary blast furnace slags consist chiefly of the double 
silicates of lime and alumina, that is, the union of the 
acid (SiO.,) with the bases or oxides of lime and alumina 
in certain definite proportions. We have, of course, other 
bases of the protoxide class, such as manganese, magnesia, 
and iron, usually in smaller proportions. 

From practical working at the Irthlingborough Iron 
Works, we found that slags composed of silicate 41 per 
cent., alumina 94 per cent., and lime 37 per cent., and 
were, from the economy experienced as regards the fuel 
consumed, the most fusible cinders obtainable, so that I 
should be inclined to consider slags of this type as 
specially suited to the district. 

It may here be noticed that the iron obtained from 
them was usually Nos. 3 and 4 forge, of good strength 
and quality, and showing a sufficient though slight excess 
of lime. Thetemperature of the heated blast used, with 
slags having the composition already referred to, was 
about 600 deg. Fahr. 

When fusible and easily reducible ores, characteristi- 
cally silicious in character, are smelted at comparatively 





low temperatures, with blast only heated to about 600 deg. 
Fahr., ceteris paribus, we find these conditions favourable 
to quality in the resulting metal, whilst the economy ex- 
perienced by paying particular attention to the formation 
of fusible slags is sometimes very considerable. These 
fusible compounds may not unlikely have an important 
bearing in increasing the output of any furnace of given 
capacity by facilitating the reduction of the oxide and 
accelerating the rate of driving. 

So faras I have compared the productive capacities of 
furnaces working with heated blast of different tempera- 
tures, varying from, perhaps, 600 deg. Fahr. to 1400 deg. 
or 150C deg. Fahr., the following deductions have been 
forced upon me, whether rightly or wrongly — that 
although facts and investigations evidently have proved 
that ‘have is a very important economy of fuel to be 
derived from the successive additions of temperature to 
the heated blast, it yet appears that, with an important 
economy of fuel per ton of pig metal, the productive 
capacity of the furnace is much diminished. Economy 
of fuel, nodoubt, may result from utilising a large pro- 
portion of the CO, and converting it into CO, ; but di- 
minished output may, I think, follow from the weaker 
action of the reducing gases than when a larger relative 
proportion of CO, in relation to CO., is sustained at the 
expense of rather more fuel. In other words, I imagine 
that quick driving would be upheld better by the intro- 
duction of rather more carbon with the fuel charge, and 
with a comparatively lower temperature of blast than 
by diminishing the quantity of fuel with the ore charge 
and working a much higher temperature of blast. As an 
example, the working of Mr. Lowthian Bel!’s furnaces 
compared with those of Mr. Cochrane’s seems to favour 
this view of the question ; for although Mr. Cochrane is 
reported to have worked witha less quantity of fuel per 
ton of iron, the productive power of his furnaces was 
enormously diminished when compared with those of Mr. 
Bell’s, working at lower temperatures of blast, and with 
a somewhat greater expenditure of fuel. With fusible 
ores, the importance of using with them readily fusible 
limestones cannot, in my opinion, be overrated. 

The fuel in general use consists of different mixtures of 
coal and coke, the supply being derived in the greater 
part from the districts of Nottingham, Derbyshire, South 
Yorkshire, and Durham. But in the majority of in- 
stances it is the South Yorkshire variety to which the 
supply is chiefly confined, on account of the greater cost 
attending the carriage of Durham coke into this district. 

The pressure of blast in use is from 2? lb. to4 lb., accord- 
ing to loeal and other modifying circumstances, whilst the 
number of tuyeres employed mayjrange from three or four 
up toten in number, A favourite size for the muzzles in 
use is from 3 in. to34in. The heat of the blast ranges, 
in individual cases, from 600 deg. Fahr. to 1000 deg. Fahr., 
or even higher; in many instances the ordinary pipe 
stoves serve the purpose required of them, with certain 
modifications, such as firebrick walls to protect the pipes 
from immediate contact with the ignited gases. 

The average quantity of fuel consumed per ton of iron 
appears to amount to approximately 44 cwt. of coal, 
which, converted into a coke equivalent, represents 
2.64 cwt. 

To lay down any reliable rule to guide us in deter- 
mining the most suitable height of furnace for working 
the ores would be a difficult task, but speaking with great 
caution, when a mixture of hard coal and soft coke is used 
but little advantage will follow, I believe, if 55 ft. to 60 ft. 
in height is exceeded. 

The process of calcination is usually performed in heaps 
in the open air, with a bottom layer of fuel more or less 
thick, succeeded by layers of stone between which some 
slack is sprinkled to the extent which previous experi- 
ment has dictated. Coal to the amount of 1.5 cwt. may 
perhaps be considered as a fair average consumption in 
the operation. Open-top furnaces seem generally to be 
in fashion, the waste gases being taken off at various 
depths down to 16 ft. 

The appendix contains alist of the iron ore mines of 
Northamptonshire, a list of the iron works, an analysis of 
the slag produced, complete analyses and assays of the 
ores, and a map of the district. 








AUTOMATIC VENTILATORS.—At the recent Hygienic 
Exhibition, Messrs. Robert Boyle and Son, the well- 
known ventilating engineers of London and Glasgow, 
have been awarded for their patent self-acting air pump 
ventilators, the highest and only prize given for exhaust 
ventilators, 





ASSOCIATION OF MunicrpaL AND Sanitary EncI- 
NEERS.—At the annual summer meeting of the Associa- 
tion of Municipal and Sanitary Engineers and Surveyors 
to be held at Oxford, on the 28th and 29h inst., Mr. 
Killingworth Hedges, of Westminster, will read a paper 
on ‘‘ The Supply of Electricity by Local Authorities.” 





METAL Propvce oF Arizona.—During the year 1882 the 
Tombstone district of this territory alone produced 
1,300,719/. worth of silver and gold, and the total value 
of the produce of all the districts was 2,182,500/. Copper 
was turned out to the value of 736,321. The mines are 
small and soon exhausted ; but new ones are constantly 
being opened up. 





** ComPouND Mitt Enernes:” ErratuM.—In our notice 
last week, under the above heading, we made a clerical 
error in the reference to the intended speed of the engines 
when at full power of 1000 horse-power. They are to run 
at 50 revolutions, the rope speed will be 4712 instead of 
3958, and the speed of single rope travel per horse-power 
per minute will be 127 ft. instead of 106ft. The ropes are 
all of cetton, not hemp. The boilers are 30 ft. long, not 
28 ft. We purpose illustrating these engines very soon, 
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THE ELECTRIC LIGHT AT THE EDEN THEATRE, PARIS. 
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HAMMERS. 

Ar the forthcoming Metal Trades Exhibition to be | 
held in the Agricultural Hall in July, Messrs. Thwaites eB 
Brothers, of Bradford, Yorkshire, wfll show, among POR F piace ta 
other things, two very handy power hammers, one of Zh SK srsesh APT ie? i 
2 cwt., driven by steam, and the other a 50 lb. j ais 
pneumatic hammer. These we illustrate on page 584, | and case-hardened. The anvil block and bed- plate attendant on the treadle. This presses a small pulley 

The standards of the steam hammer are built up of are made in one piece. The hammer runs at a high | against the centre of the belt, thus tightening it and 
wrought-iron plates firmly rivetted together, and the speed and is used for tilting steel. causing the disc-plate to revolve, and to carry up the 
guides, which are of cast steel, are rivetted to the The 501b. pneumatic power hammer has been de- | hammer which is fixed at the end of a connecting rod. 
standards. The hammer head and piston rod are signed for use in a shop where a steam hammer can- | The hammer head is made of cast steel and works in a 
made of mild steel, the diameter of cylinder being | not conv eniently be employed. It is worked by a belt , cylindrical guide; it is made hollow and it is fitted 
8 in. and the stroke 12in. It has a quick, direct, | which hangs loosely on the pulleys when the hammer | with a piston which compresses the air (let into the 
self-acting valve motion, made of the best Yorkshire | is not in action, but which, when required, can be | hammer head) on its upward stroke. On the down 
iron with large wearing surfaces made extra strong | tightened by a pressure exerted by the foot of the _ Stroke the compressed air expands and forces the 
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THE SHARPE-PALMER VERTICAL BOILER. 





CONSTRUCTED BY MESSRS. ABBOTT AND CO., NEWARK. 


: 


l 

i 

hammer down with considerable force. The diameter 
of the air cylinder is 4in. and the medium stroke 6 in., 
but this can be varied about 8in. either way. This 
hammer has a ram of 50 lb., and will forge iron up to 
2sin. either round or square. 





THIs new type of vertical boiler, which we illus- 
trate above, is one manufactured by Messrs. Abbott 
and Co., of Newark. As will be seen by reference 
to the engravings, the firebox, which is unusually 
large, has a short horizontal barrel projecting into 
it, and through this barrel there pass a number of 
horizontal tubes, opening at one end into the firebox 
and at the other end, through a tube plate rivetted to 
the boiler shell, into the smokebox. Ample means are 
provided for the circulation of water and steam through 
the barrel ; at one end itis connected into the water 
space round the firebox, while there is a tube for the 
admission of water into its lower part, and one for the 
emission of steam from the upper part. This latter is 


provided with a deflecting plate to prevent priming. | r ( 
| all well supplied with orders for the summer; the suc- 


There is a door on the opposite side of the shell to 
the smokebox, so that the tubes can be swept from 
either end. 





of consumption ; the accumulation of stocks is leading 
to offerings at unusual concessions, and buyers instead 
of anticipating requirements continue in their cautious 
policy of buying from week to week. A custom of the 
trade is to buy two or three months’ requirements 
ahead, and hence the present retail policy is leading to 
a large apparent accumulation. Bessemer iron con- 
tinues in very dull request, and could sell at 21 dols., 
but prices are held at 50 cents below last week’s 
prices; English iron is moving very slowly, old rails 
are offered for shipment at 23 dols., but not taken 
freely. 
prices; double-heads are quoted at 27.50 dols.; cargo 
scrap 24 dols. to 25 dols.; selected yard lots 25 dols. 
to 26 dols. A few sales were closed at 23.50 dols. for 
American rails; steel rails are selling in large blocks 
for fall delivery at 38 dols.; small lots for summer 


delivery 39 dols.; light sections from 40 dols. to | 


43 dols., according to weight; inquiries for fall 
deliveries of rails are increasing, especially from the 
south and west. Railway requirements are large, and 
are likely to increase; several newly projected roads 
are in the market for supplies ; the Bessemer mills are 


| cessful introduction of the basic process at Harris- 


The flames and gases are obliged to sweep | t : L 
| likely to result in a further cheapening of cost of rail 


round the whole surface of the barrel, and then to turn | 
down at the end to reach the tubes, as the direct course | 


from the firegrate to the barrel end is blocked by an 
inverted half ring of firebricks. The whole arrange- 
ment has been well thought out, and it is one which 
has given very satisfactory evaporative results. 


We propose next week to give particulars of a very | 


careful trial of this boiler which has been carried out 
by Mr. Wilson Hartnell, and the details of which the 


demands upon our space compel us to omit from the | 


present issue. 


NOTES FROM THE UNITED STATES. 

PHILADELPHIA, May 25th. 
THE declining tendency in the American iron 
market continues, and buyers are waiting for still 
lower prices. Quotations to-day are 18.50 dols. to 
19.50 dols. for mill irons, and 20 dols. and 22 dols. for 
best makes of foundry, with concessions of 50 cents to 
1 dol. for common brands, 


Production is in excess 


burgh is attracting a good deal of attention, and is 


making; merchant bar is in steady demand in small 


| lots at 2.15 to 2.30; buyers anticipate a scarcity on 


account of the unexpected strike which is now prac- 
tically assured; manufacturers have accumulated 
moderate stocks, and feel themselves able to meet 
the summer demand; nails are moving freely in 
response to an urgent demand at 3 dols. to 3.25 dols. ; 
construction iron has been quiet for some time, and 
prices are barely maintained ; concessions are easily 
obtained on large orders; the sheet mills are fully 
engaged, but business is for early delivery ; the loco- 
motive works and car shops continue to receive orders, 
but a strike in the Delaware river shipyards is 
checking the placing of new orders somewhat for 
shipbuilding iron. 
PHILADELPHIA, June Ist. 

A’general strike has been inaugurated in the western 
rolling mills. There are 97 in all, and, according to 
the census of 1880, 80,000 skilled workmen were 
engaged in them. Of these 23 mills are non-union 








There is a large demand waiting for lower | 


Fig. 2 
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mills, and will continue in operation. The manu- 
facturers want a three months’ suspension because of 
the excess of producing capacity. Last year a four 
months’ suspension in about 60 mills arrested the 
declining tendency, and improved prices for six 
months after the strike. A like result is looked for 
this year. The dispute is made to hinge on the non- 
acceptance of a reduction of wages from 5.50 dols. 
per ton for puddling iron to 4.50 dols. when iron sells 
at two cents per pound. The manufacturers last year 
entered the contest full of doubt. This year they are 
confident. Last year the Amalgamated Association 
had 100,000 dols. to support its membership, this year 
it has very little, and less confidence. Over-production 
ha’ overtaken the American iron trade in earnest, and 
the problem demands solution. The only possible one 
is restriction. The strike will end about September 
lst at a compromise on 5 dols. per ton with iron at 
2 cents. To-morrow the iron makers have a grand 
pic-nic thirty miles north of Pittsburgh. Prices for 
bars are to-day 2 cents; nails, 3 dols.; mill iron, 
17 dols. to 18 dols; foundry, 19 dols. to 22 dols. ; 
steel rails, 38 dols. to 39 dols. ; muck bars, 35 dols. ; 
old rails 22 dols. per summer shipment. The Eastern 
Pennsylvania iron trade is active, because it is outside 
of the strike, and consumers are obliged to look to 
mills in this district for supplies; about 40 blast 
furnaces have gone out of blast in the anthracite 
region, leaving about 100 on blast, most of them pro- 
ducing iron at cost; the rolling mills east are all 
busily engaged, as are the Bessemer steel rail mills ; 
the restriction in the west will work good results to 
the entire iron trade; importers look with distrust 
on the future of iron importations ; they are receiving 
but few orders; there is a decided downward tendency 
in American pig iron and in soft steels ; other classes 
are steady; old rails would sell well at buyers’ terms, 
but ‘sellers are 1 dol. per ton too high; restriction 





| continues in the anthracite coal trade ; production so 


far this year is 11,000,000 tons in round numbers, or 
1,000,000 tons in excess of production to same date 


| last year ; the bituminous and anthracite coal trades 
| are seriously affected by the dulness in the iron trade; 


| strikes exist in several branches of trade; 


wages are 
declining, and cost of production is being reduced in 
several directions ; railroad returns on all trunk lines 
east and west show excellent results, and several 





582 


ENGINEERING. 


[JuNE 22, 1883. 








hundred miles of road have been projected during the 
past thirty days; the industrial outlook is less 
encouraging than usual, though the depression is 
temporary, and is due in part to the tariff legislation ; 
crop reports are favourable, a large increase in the 
agricultural area is reported; breadstutfs exhibit a 
gently declining tendency. 

The unexpected surrender of the iron manufacturers 
to the Iron Workers’ Association, at the eleventh hour, 
was a complete surprise to the iron trade throughout 
the country. A suspension of production has been 
asked for and demonstrated as a necessity by our iron 
trade journals and by our manufacturers, and the 
proof was so clear that when the unexpected announce- 
ment was made that the old scale had been resigned, 
the trade was at a loss to understand the probable 
effects of a full production upon declining require- 
ments. Business has improved within a week in con- 
sequence of the accepted belief that prices have reached 
their lowest limits. Grey forge iron is abundant at 
17 dols. at furnace ; No. 2 at 18 dols., and No. 1 at 
19 dols. Although the better products command 
1 dol. or 2 dols. higher, numerous requirements have 
suddenly appeared in the market for 1000 ton lots of 
mill iron, and one or two months’ requirements of 
foundry iron, as heavy transactions are probable during 
the next ten days, at prices which, in many cases, are 
below cost; the under tone of the market is per- 
ceptibly stronger; the inevitable accumulation on 
both crude and finished iron points to a declining 
tendency as soon as the surplus capacity can pile up 
stocks ; a great deal of inferior iron is being offered, 
but the stronger companies have discontinued con- 
cessions, and will wait until the weak companies can 
relieve themselves; refined is stronger at 2.20 in the 
east, and 2 cents at Pittsburgh; nails are 3 dols. to 
3.15 dols.; Bessemer pig is under good inquiry at 
21 dols. ; spiegeleisen is 31 dols. fair inquiry ; muck 
bars are fairly active at 34 dols. to 35 dols. ; all eastern 
mills are working, most of them to full capacity, though 
with a full western output a competition is probable, 
which will depress prices, and the warm weather will, of 
itself, reduce production from 30 to 40 per cent., except 
in a few country mills favourably situated for steady 
work. Large sales of plate iron have been made at 2.30 
to 2.40. Bridge and boiler plate are especially active. 
Railway material is under active inquiry, and sales 
have been made in one or two cases under 33 dols., 
hitherto the minimum rate. Very few old rails are 
selling and 23 dols. is the lowest price. Building 
operations have been very actively prosecuted in both 
city and country, and hence all kinds of building and 
manufacturing material, such as plain and galvanised 
sheet iron, bolts, nails, merchant steel, pipes, and 
tubes, and certain lines of hardware are in fair request. 
The iron market on the whole is in better shape than 
last week, but tin-plate manufacturers are perfectly 
firm in their organisation and are working for a co- 
operative effort to be made in the next Congress, to 
have such protection as will enable that industry to 
compete on more advantageous terms than is now 
possible for the tin-plate trade of the States. A good 
many inquiries for all railroad requirements have 
recently come to light, and American mills look for a 
large increase in business during the summer, though 
no improvement in prices is possible. 








LAUNCHES AND TRIAL TRIPS. 

TuE screw steamer Batley, owned by a West Hartle- 
pool firm, and built by the Campbeltown Shipbuilding 
Company, had her official speed trials on the Clyde on 
Saturday, May 9, when a speed of 10? knots per hour was 
obtained. Measuring 215 ft. by 31 ft. by 15ft., and hav- 
ing a carrying capacity for 1300 tons, the Batley was 
supplied with compound surface-condensing engines by 
Messrs. Kincaid and Co., Greenock. 

On Thursday, May 14, the steel screw steamer Cyrus, 
recently completed by her builders, Messrs. Dobson and 
Charles, Grangemouth, ran her trial trip on the Forth. 
The Cyrus is a vessel of about 1600 tons burthen, con- 
structed with double bottom for water ballast, and is 
fitted with engines of 120 horse-power nominal by Messrs. 
Hutson and Corbet, Glasgow. A speed of 11} knots was 
attained during the trial. The Cyrus is owned by Mr. 
Thomas Kish, Sunderland, and is intended for the Bilbao 
and Mediterranean trades. 


On Thursday, the 7th inst., the s.s. Lincoln, made 
her trial trip off Withernsea. This is the second vessel 
completed this year by Messrs. Earle’s Shipbuilding and 
Engineering Company, Limited, Hull, for the Manchester, 
Sheffield, and Lincolnshire Railway Company’s service 
from Grimsby tothe Continent. The dimensions are as 
follows: Length p.p., 250 ft.; beam, 32 ft.; depth of 
hold, 16 ft. The engines are of 185 nominal horse-power, 
and the mean speed obtained on the measured mile was 
12? knots. 


On Friday, the 8th inst., the s.s. Eden Hall, recently 
built and engined by Messrs. Gourlay Brothers and 
Co., Dundee, for Messrs. Robert Alexander and Co.’s 
*“‘ Hall” Line, went on her trial trip. She ran a dis- 
tance of 18} knots at the rate of 13} knots per hour. 
The Eden Hall is a vessel of 3610 tons gross register, and 





will carry 5000 tons of deadweight cargo. Her engines 
are of 350 horse-power nominal. She is the last of three 
steamers, of a total of 11,250 tons gross register, which 
Messrs. Gourlay Brothers and Co, have built for the same 
owners, 


On Saturday, June 9, Messrs. Oswald Mordaunt andCo., 
of Southampton, launched a fine screw steamer of 4800 tons 
named the Bittern. She is of the following dimensions : 
Length extreme, 395 ft.; breadth, 44ft. 3in.; depth of 
hold, 33 ft. The engines, by the same firm, are of 3000 
indicated horse-power, having cylinders of 46in. and 
90 in., and a stroke of 60in., and are supplied from two 
double-ended main boilers, with steam 100 1b. pressure. 


On Saturday, the 9th inst., the s.s. Bolama was tried 
on the measured mile at Withernsea. This vessel is 
intended for the mail service between the Cape Verde 
Islands and Bolama, a port on the west coast of Africa. 
The dimensions are as follow: Length p.p., 180 ft.; 
breadth, 26 ft.; depth of hold, 13 ft. 6in. The engines 
are of 90 nominal horse-power, the mean speed obtained 
on the mile being 11} knots. This vessel has also 
been built by Messrs. Earle’s Shipbuilding and Engineer- 
ing Company, Limited, Hull. 


The s.s. Italia, which was built and recently launched 
at the Deptford Shipbuilding Yard, went her trial trip 
on the Thames on June 1l. Successive runs were made 
on the measured mile, and a mean speed of eleven knots 
per hour was attained. The engines, which are by 
Messrs. Gourlay Brothers, with cylinders of 21 in. and 
42 in., and a stroke of 30 in., developed 400 indicated 
horse-power, with 80 lb. boiler pressure ; they as well as 
the ship have been superintended during construction by 
Mr. J. F. Flannery, consulting engineer, London, on 
behalf of the Union Steamship Company, of Portugal. 


The Bass Rock is the first of a new line of steamers to 
be known as the ‘‘ Rock” Line, and her sister ship, the Bell 
Rock, is now being fitted for sea in the Victoria Dock, 
having been launched a few weeks ago. The Bass Rock 
is of the following dimensions: Length, 340 ft. and 42 ft. 
beam ; depth of hold, 28ft. 3 in. She has been. built 
under special survey, to class 100 A 1 at Lloyd’s, and has 
been specially constructed to carry troops, horses, and 
cattle, having the most perfect means of ventilation. She 
is impelled by a pair of compound screw engines, the 
diameter of the cylinders being 44in. and 84in. respec- 
tively, by a 54in. stroke. Steam is supplied by two 
double-ended steel boilers, 14 ft. 9 in. in diameter by 18 ft. 
long, working at 801b. per square inch, and having a 
heating surface of 7500 square feet ; the cooling surface is 
4500 square feet; diameter of propeller, 17 ft. 6in. by 
23 ft. 6in. pitch, fitted with four movable blades. On 
her trial trip, on June 12, with 58 revolutions, 274 in. 
vacuum, and 77 lb. of steam, the engines gave a speed of 
13 knots per hour, the indicated horse-power being 1980. 
Mr. D. P. Garbutt, of Grove’s Engineering and Boiler 
Works, Hull, is the owner and builder, and likewise 
supplied the engines. 

The screw steamer Sirio, of about 4000 tons gross, 
built and engined by Messrs. Robert Napier and 
Sons, for the Societa Italiana di Transporti Maritimi 
Ruggio and Company, of Genoa, had her official speed 
trial on the Firth of Clyde last Saturday. The pioneer of 
a fleet of fast steamers intended to ply between Italy and 
the River Plate, the Sirio measures 380ft. by 42 ft. by 
33 ft. 6in., and she is fitted with a set of three-cylinder 
compound engines, for which steam is supplied by four 
double-ended steel boilers working at a pressure of 1001b. 
per square inch. Ona six hours’ run, when the engines 
going at seventy-nine revolutions per minute indicated 
4500 horse-power, the speed attained was at the rate of 
14.87 knots per hour, the contract speed being 14 knots. 


On the same day Messrs. Murdoch and Murray, Port- 
Glasgow, launched the Jacuhype, an iron twin-screw 
steamer of 630 tons gross, and measuring 200 ft. by 28 ft. 
6in. by 10ft. 9in. Built for the Companhia Pernambuco 
de Nevaigio Vapur, the Jacuhype is intended for passen- 
ger and general traffic on the Brazilian coast. Mr. 
David Rowan, Glasgow, is supplying her with two pairs 
of compound engines of 120 horse-power, the cylinders 
being 20 in. and 38in. in diameter, with a stroke of 27 in. 


The s.s. Sindbad was launched by her builders, 
Messrs. Campbell, Mackintosh, and Bowstead from their 
yard at Scotswood, on Tuesday afternoon, 19th inst. 
She was built to the order of Messrs. Sharp and Co., of 
Newcastle, and is of the following dimensions: Length 
over all 224 ft., breadth 31 ft., depth moulded 16 ft., and 
capacity 1300 tons D.W. Her engines will be put in 
by the Wallsend Slipway and Engineering Company, 
Limited, and are of 120 horse-power. She was built under 
the superintendence of Mr. Geerge Scott, the owner’s 
consulting engineer. 


The Juana Nancy, built to the order of Mr. C. O. 
Fawcus, of London, by Messrs, Pearce Brothers, of 
Dundee, was launched on Tuesday, the 19th inst. Her 
dimensions are as follows: Length 220 ft., breadth 
31 ft. Gin., depth 14 ft. 6 in. She is to class 100 Al 
at Lloyd’s under special survey, and is built consider- 
ably in excess for this, their highest class. She is being 
supplied by Messrs. Pearce Brothers with a pair of com- 
pound surface condensing engines with cylinders 26 in. 
and 50 in., and astroke of 36in. Her hull and engines 
have been built under the superintendence of Messrs, 
Flannery and Fawcus, consulting engineers, of Liverpool. 





An iron screw steamer has been launched from the 
shipbuilding yard of Messrs. C. Swan and Hunter, 
Wallsend-on-Tyne, built to the order of Mr. Peter Rowe, 
of Cardiff. The vessel is 230 ft. between perpendiculars, 
32 ft. beam, and 16 ft. 8 in. moulded depth. She will be 
supplied with engines having cylinders 28 in. and 54 in. 
in diameter and 36 in. stroke, by the North-Eastern 
Marine Engineering Company (Limited). On leaving the 
ways the vessel was named the Rosebud. 

On Wednesday the new screw steamer Taliesin, built 
and engined by the Tyneside Engine Works Company 
(Limited), Cardiff, to the order of Messrs. Coppack, 
Carter, and Co., of Connah’s Quay, near Chester, made 
atrial trip in the Bristol Channel. The speed attained 
was eleven knots. The Taliesin is intended for passengers 
and towing on the Dee. 


Erratum.—In our issue of June 1, it was stated in con- 
nexion with the launch of the steam trawler Dewdrop, 
that her engines were being built by Mr. William 
Robertson, of London. It should have been by Messrs, 
Willans and Robinson, of Thames Ditton. 





CHESTERFIELD AND DERBYSHIRE 
MINING ENGINEERS. 

On Thursday afternoon the annual general meeting of 
the Chesterfield and Derbyshire Institute of Civil and 
Mechanical Engineers was held in the Exchange, Notting- 
ham. Mr. J. Jackson, J.P., occupied the chair, and 
among those present were: Mr. C. Hilton Seely, Mr. T. 
Evans (Her Majesty’s Inspector of Mines), Mr. A. H. 
Stokes (assistant inspector), Mr. W. F. Clare (Derby), 
Mr. T. D. Croudace (Clay Cross), Mr. Sydney F. Walker 
(Cardiff), Mr. G. Fowler (Bestwood), Mr. W. Wilde 
(Sheepbridge), Mr. H. A. Allport (Derby), Mr. W. H. 
Sankey (Derby), Mr. W. Oliver (Chesterfield), Mr. E. 
Eastwood and Mr. M. H. Mills (Chesterfield), Mr. Howe 
(Clay Cross), and Mr. W. F. Howard (secretary). The 
annual report stated that the income of the past year, com- 
pared with the previous year, was greater in respect of ordi- 
nary subscriptions, transactions, and excerpts sold, and 
less in respect of arrears, 8/. 8s. ; entrance fees, 12d. 1s. 6d.; 
bank interest and dividends, 1l. 2s. 3d. The cost of print- 
ing transactions and stationery had been unpreceden- 
tedly large, amounting to 321/. 8s. 9d., being greater 
than the previous year by about 584 per cent., and 
the bank balance had been reduced to 98/. 10s. 8d. 
Mr. Sydney F. Walker’s paper “On the Electric 
Light and Transmission of Power by Electricity” was 
submitted for discussion, and was taken as read. The 
paper dealt principally with the use of electric signal- 
ling in mines, electric lamps, dynamo-electric machines, 
and accumulators. Mr. Fowler (Bestwood) said he 
should like certain information from Mr. Walker with 
respect to the question of signalling. It was stated that 
every time the bell was rung there was a spark, and he 
need scarcely call attention to the fact that where lamps 
were used in a mine, sparks were distinctly dangerous. 
He thought if they worked with lamps, therefore, 
they would feel some little doubt as to whether it 
would be prudent to use the electrical current unless 
there were special means for making it perfectly safe. 
The sparks might be covered by a gauze, but, as he 
understood it, there must be some danger. If Mr. 
Walker could introduce electric signalling and eliminate 
the dangerof sparks in mines he would confer a very 
great benefit. Mr. Stokes asked several questions wit 
regard to the accumulators, and said he could assure 
Mr. Walker that that Institute would not be slow to 
take advantage of electricity if he could show them how 
to apply it in a way better than their present application 
of motive power in mines. He might tell them that the 
first telephone used in a pit was in that district, and he 
thought he was right in saying that the first application 
of electricity for lighting pits was in that district also. 
He thought there could only be one opinion as to it 
being impossible to have wires all over the pits, and 
it was evident that the men must not have their 
lamps tied to the wires, and therefore they came 
back to the accumulators. The size was not larger 
than an ordinary safety lamp, but he would like 
to know the weight and lighting power, so as to see if the 
men could carry it about with them. He also wished to 
know how long the cells or accumulators would keep when 
charged, whether they would keep for ever, or how 
long they would remain? In conclusion, he might say 
for the encouragement of electricity that the second 
telegraph in England came through Clay Cross, and they 
were not slow to adopt electricity when they found it to 
their benefit to use it. Mr. Walker, in replying, stated 
that with respect to the spark from electric signalling 
wires, he could only say that he had had signals working 
for ten years past in very fiery mines in South Wales and 
also in the North of England, but to his knowledge there 
had not been a single accident happen through them. 
He did not think that the spark required for signalling 
would be powerful enough to fire gas in the state it was 
to be found in the main roads and where the signals were. 
If they covered up the wires they lost the utility of 
signalling altogether. The speaker also replied to the 
questions of Mr. Stokes, and, referring to the intro- 
Seation of the telephone in mines, he said it was first 
tried in that district, but he believed it proved a 
failure. With regard to the question of how long the 
accumulators would keep charged, he said it depended 
upon how they were used. He trusted that the electric 
light would be taken advantage of both underground 
and on the surface, and said it was not to be measured 
by how much light it was possible to have by tallow 
candles, because the cost would be more, but the ad- 
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was made up in wear and tear and the facili- 
pay ato «hg and they could only arrive at the work- 
ing expenses at the end of the year- The secretary (Mr. 
Howard) said the question of electric signalling in mines 
was one which was very much discussed at present, 
and he would mention that lately a trial was made at 
Chesterfield by a Belgian gentleman with a sliding con- 
tact, by which he claimed that he could avoid the sparks 
altogether, and he (Mr. Howard) would like to ask if that 
could be done, and if so, whether it would not dispose of 
the difficulty. Mr. Walker replied that it would be 
possible to avoid the sparks in that manner. After fur- 
ther discussion the Chairman said he hoped Mr. Walker 
would continue his inquiries in the question, so that some 
day he might be able to give them something that they 
could make practical use of. He had great pleasure in 
roposing a vote of thanks to Mr. Walker for his paper. 
Mr. Fowler seconded the proposition, which was 
carried. The Fleuss Apparatus: Mention was made 
of the Fleuss apparatus, which has been recommended 
by the Home Office in cases where explorations took 
place after explosions in pits, and it was decided 
to hold a meeting for the purpose of making further 
inquiries. The following gentlemen were elected for 
the ensuing year. The President, Lord Edward 
Cavendish, M.P.; vice-presidents, Mr. A. Barnes, M.P.; 
and Messrs. C. Binns, E. Bromley, A. Carrington, J. 
Jackson, F. E. Eastwood, W. D. Holford, G. Howe, 
J. Humble, W. Oliver, W. Wilde, H. Lewis, G. Lewis, 
ana A. W. Barnes; treasurer, Mr. E. Bromley; and 
secretary, Mr. W. F. Howard. A vote of thanks 
to the Mayor for the use of the room and to the 
chairman for presiding concluded the ——. 
Annual Dinner: The annual dinner of the Institute 
was afterwards held in the George Hotel, when 
they were joined by several members of the Society of 
Engineers, Westminster, who during the day had been 
visiting the various collieries, &c., in the district. 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s pig-iron 
warrant market was a turn better, and although not clos- 
ing at the best it was still 4d. per ton above the previous 
day’s close. The market opened firm, and transactions 
were reported during the forenoon at 47s. 1d. to 47s. 2d. 
cash, also at 47s. 3d. and 47s. 34d. one month, with 
buyers at the close offering 47s. 2d. cash and 47s. 34d. 
one month, and sellers near. Business was done in the 
afternoon at from 47s. 2d. down to 47s. 1d. cash, also at 
47s. 34d. down to 47s. 25d. one month; and there were 
sellers at the close asking 47s. 1d. and 47s. 24d. cash and 
one month, respectively, with buyers near. On the 
following day the market was flat and dull, and prices 
closed 14d. per ton under those of Thursday, and 2d. per 
ton under Bh of the previous Friday. Some transac- 
tions were done on forenoon Change at 47s. 1d. and 47s. 
cash, also 47s. 2d. down to 47s. one month, with sellers 
at the close wanting 47s. cash, and buyersnear. Business 
was transacted in the afternoon at 46s, 11d., 46s. 10}d., 
and up to 46s. 114d. cash, the close being sellers at 
46s. 114d. cash and 47s. 1d. one month, and buyers near. 
Dulness was also the rule in Monday’s market, and at 
the close prices were fully 4d. per ton under those of 
Friday afternoon. Business was done during the fore- 
noon at from 46s. 114d. down to 46s. 10d. cash, also at 
47s. 1d. down to 46s. 114d. one month ; and at the close of 
the market sellers were wanting 46s. 11d. cash and 47s. 1d. 
one month, with buyers near. In the afternoon there were 
transactions at 46s. 11d. cash, also at 47s. O}d. and 47s. 1d. 
one month, the market closing with seliers at 46s. 11d, cash 
and 47s. 1d. one month, and buyers offering 4d. per ton 
less. Yesterday prices were a shade firmer, and they 
closed about 1d. per ton higher than on the previous day. 
Transactions were reported on forenoon ‘Change at 
46s. 11d. and 47s. cash, also at 42s. 1d. and 47s. 14d. one 
month ; and at the close of the market sellers were want- 
ing 47s. cash and 47s. 14d. one month, with buyers near. 
Business was done this forenoon at 47s. 04d. down to 
46s. 114d. cash, the market closing with sellers at 
46d. 11$d. cash and 47s. 14d. one month, with buyers 
near. Jron changed hands in the course of the afternoon 
at 46s. 114d. and 46s. 11d. cash, also at 47s. 1}d. and 
47s. 1d. one month, and subsequently there were sellers at 
46s. 114d. cash and 47s. 14d. one month, and buyers near. 
No fresh feature of any importance in the condition of 
market or the prospects for the early future falls to be 
noted. There is still only a very quiet inquiry from the 
United States, and sofar as the Continent is concerned 
the demand from Italy seems to be the most active. 
The home consumption continues to be large in most 
departments, but a much greater proportion of English 
iron is being consumed now than was the case last 
year, as both hematite and Cleveland pig iron are 
relatively much lower in price than Scotch iron, which, 
by the way, is still being rapidly delivered into the public 
warrant stores. There are 114 blast furnaces in actual 
operation, as against 108 at this time last year. The 
hematite pig iron trade remains exceedingly quiet, and 
the price is still about 50s. per ton f.o.b. at Cumberland 
yar for the usual proportions of Nos. 1, 2, and 3 brands, 
ast week’s shipments of pig iron from all Scottish ports 
amounted to 13,225 tons, as compared with 14,713 tons in 
the preceding week, and 15,308 tons in the corresponding 
week of last year. Of the total there were shipped to the 
United States 2035 tons ; to Canada, 200 tons ; to India, 
360 tons ; to France, 205 tons; to Italy, 1125 tons; to 
Germany, 770 tons; to Holland, 1795 tons; and lesser 
quantities to other countries. The stock of pig iron in 
Messrs, Connal and Co.’s public warrant stores stood at 
584,001 tons yesterday afternoon, as compared with 





581,700 tons yesterday week, showing an increase for 
the week of 2301 tons. 


New Iron and Steel Works.—There is some talk of nego- 
tiations having been opened with the Caledonian Rail- 
way Company for a site for a new iron and steel works 
near Coatbridge, on the ground recently acquired by the 
eompany for the formation of the new line of railway to 
Airdrie. 


Telegraphing in Connexion with the Royal Commission.— 
The amount of telegraphing in connexion with each day’s 
sitting of the Crofter’s Royal Commission during the 
course of their inquiry in the Island of Skye, and in the 
Lews was on an enormous seale. The number of words 
sent by the five representatives of the press, who accom- 
panied the Commission, reached a total on Wednesday 
night of close on 650,000—giving an average of over 20,000 
words per night. On some occasions the average was 
almost double this amount. On the opening day 
of the Commission, when the inquiry took place at the 
Braes of Skye, over 37,000 words were despatched, and 
at the sitting of Glendale on the day on which John 
Macpherson was examined 37,000 words were again 
sent. The telegraphic staff had many difficultles to 
contend with. The sittings of the Commission took 
place in many thinly peopled districts where the ac- 
commodation in the Post Office was of the most 
limited kind. Notwithstanding, however, all the 
messages were got through in good time, the hour at 
which all were despatched! and the office closed being 
usually la.m. The arrangements have been under the 
charge of Mr. Rose, Aberdeen, who was assisted by Mr. 
Gunn, Inverness, and a staff of six telegraphists—three 
from Inverness and three from Edinburgh. The manner 
in which the work was executed reflects credit on all 
engaged. The cost to the newspapers represented at the 
Commission was considerable, the total amount paid for 
telegraphing alone being between 400/. and 500/. 


The China Steamer ‘Stirling Castle.’—The rumour 
which prevailed some three or four weeks ago as to the 
sale of the famous screw steamer Stirling Castle, turns 
out now to have been well-founded. She has been sold 
by Messrs. Thomas Skinner and Co., London and Glas- 

ow, the owners of the ‘‘Castle” Line of London and 

‘hina tea steamers, to Messrs. Laverella and Co., of 
Genoa, by whom she is to be employed in the passenger 
and mail service between Geroa and the River Plate. 
She is now on her return passage from China to London 
with a cargo of 3,750,000 lb. of the ‘‘ first season’s teas.” 
There is no confirmation of the rumour as to the sale of 
the Alaska to the same firm. 


Compressibility of Liquids at High Pressures.—At the 
last meeting of the Royal Society of Edinburgh Professor 
P. G. Tait submitted a ‘‘ Note” containing additional 
observations of his own of the compressibility of water, 
sea water, and alcohol at high pressures. They were all 
made at a temperature of 12 deg. Cent., and, in the in- 
stance of water and sea water, at pressures of one, two, 
two and a half, and three tons. Water, he had found, 
became less compressible in proportion as the pressure in- 
creased, and sea water followed the same law, and in very 
nearly the same proportion, although the actual amount of 
compression was considerably less than that of fresh water. 
His observations as to alcohol he submitted at present 
with some reserve, but so far they indicated that alcohol 
was nearly twice as compressible as water, and that its 
compressibility fell off very rapidly at first, and then be- 
came almost stationary. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Filey Harbour—Proposed Royal Visit.—A deputation 
consisting of Mr. Bentley, chairman of the Filey Harbour 
Company, and others, waited upon Mr. Fairer, permanent 
secretary of the Board of Trade, on Monday, with re- 
spect to the intentions of the Government in regard to 
the construction of a harbour of refuge at Filey. Mr. 
Fairer stated that the Board of Trade could offer no 
obstacles in the way of the company proceeding with the 
work, for the formation of a fishing harbour authorised 
under the Act of 1881, but he stated that it would be 
some years (perhaps twenty) before convict labour could 
be employed. We understand that under these circum- 
stances it is the intention of the company to proceed with 
the raising of their capita] at once. On Thursday afternoon 
a public meeting of the inhabitants of Filey and others was 
held in the Victoria Rooms, Filey, to take steps to secure 
a visit from the Prince of Wales to inspect the bay, the 
chosen site of the proposed harbour of refuge. Mr. E. H. 
Green was voted to the chair. He said the Prince of 
Wales did not spend his time in simply individual pur- 
suits and pleasure, but was always willing to endeavour 
to promote the general interests of the country—certainly 
this feeling had been shown by His Royal Highness 
in deciding to be present at the forthcoming Royal 
Agricultural Show at York. He (the chairman 
thought that it would only need to be put before the 
Prince to secure a visit. Mr. Hanks moved: ‘“ That 
this meeting of the inhabitants of Filey, believing 
that WLR the Prince of Wales is to be in York 
in July, humbly requests His Royal Highness to honour 
Filey with a visit to imspect the site of the pro- 
a: national harbour of refuge, which it is confidently 
oped will be the means of preventing the disastrous loss 
of life at sea which is so constantly occurring, and which 
His Royal Highness has already shown his anxiety to 
prevent.” The Rev. M. Layland seconded the motion, 
which was carried unanimously. 


Miners’ Meeting at Killamarsh.—One of a series of 
meetings held in connexion with the Rotherham division 
of the South Yorkshire Miners’ Association took place 
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on Tuesday evening in a field adjoining the Nag’s Head, 
Upperthorpe, near Killamarsh. In the course of his 
speech Mr. Bailey, referring to a demonstration of the 
miners of the Kineton, West Kineton, and Norwood 
Collieries fixed to take place on the 16th prox., said he 
had written to Mr. Bradlaugh, M.P., asking him to 
attend thedemonstration, and he had received the follow- 
ing reply: ‘‘Dear Sir,—As I telegraph you, it is im- 
possible for me to come to you next Saturday, otherwise 
T should have been very glad to meet your miners, and 
I am exceedingly obliged to you for the sympathy you 
express. If you could arrange for Saturday, the 23rd, 
and would let me know at once, I will come to you on that 
day.—Yours truly, Charles Bradlaugh.” The demon- 
stration, Mr. Bailey announced, had been postponed 
until the 23rd prox., in order that Mr. Bradlaugh might 
be present. A resolution in favour of rendering help to 
Messrs. Burt and Broadhurst, M.P.’s, in secbnding the 
amended Mines and Employers’ Liability Act, was pro- 
posed by Mr. Wigmore, seconded by Mr. G. Woods, 
supported by Mr. Chappell, and unanimously agreed to. 








NOTES FROM THE SOUTH-WEST. 
Pewsey Valley Railway.—This line, if carried out, will 
run from Pewsey to Salisbury, and will establish a 
through route between London and Salisbury by the 
Great Western. The proprietors of the Great Western 
will, accordingly, be probably invited to sanction a sub- 
scription to the capital of the Pewsey Valley at a future 
date. 

Rhymney Iron Company (Limited).—In the year ending 
March 31, 1883, the Rhymney Iron Company made 
942 tons of finished iron, 84,807 tons of finished steel, and 
8990 tons of steel blooms, making an aggregate of 94,739 
tons. The corresponding production in the year ending 
March 31, 1882, was 17,140 tons of finished iron, 68,667 
tons of finished steel, and 19,058 tons of steel blooms, 
making an aggregate of 104,865 tons. The profit realised 
for the year ending March 31, 1883, was 23,032/., of 
which 14,9257. was absorbed by fixed interest charges, 
leaving a balance of 8107/. available for dividend. Out 
of this balance the directors recommend a dividend upon 
the share capital of the company at the rate of 1 per cent. 
per annum, absorbing 7808/. In the course of 1882-3 the 
company expended 41,1087. upon new plant and works. 
This expenditure may be divided as follows: Collieries, 
77691. ; furnaces, 4295/.; locomotive plant, 465/.; coke 
ovens, 4307/7. ; Whitwell stoves, mills, 9801/7. ; Bessemer, 
13497. ; washing machines, 2282/7. The directors contem- 
plate a further expenditure of, say, 15,000/. on eighty-six 
more Coppée coke ovens and some minor extensions. 


Bristol Wagon Works Company, Limited.—The directors 
observe in their annual report: ‘‘ The net profits amount 
to 6361/. 3s. 6d. Deducting therefrom 2750/., an interim 
dividend at the rate of 5 per cent. per annum paid in 
December, there remains a balance of 36111. 3s. 6d. The 
directors recommend that a dividend at the rate of 5 per 
cent. per annum (making 5 per cent. for the year) be de 
clared for the half-year ending 3]st March last, which 
will amount to 2750/., and that the balance of 861/. 3s. 6d. 
be carried forward. The works have been well employed, 
and large contracts are in hand; and having regard to 
the continuance of severe competition and the depression 
in the agricultural trade referred to in the last report, the 
directors feel that the result of the year’s operations may 
be considered satisfactory. The rolling stock of the com- 
pany now consists of 1867 wagons and carriages and one 
engine.” 

Newbridge, Rhondda Colliery. — Messrs. Crawshay 
Brothers, of Cyfarthfa, who have for some time been 
negotiating for the purchase of the Newbridge-Rhondda 
Colliery, Pontypridd, took possession of the pits and 
machinery on Wednesday. The area taken by Messrs. 
Crawshay is about 500 acres, of which there are 400 acres 
of the celebrated No. 3 Rhondda. Messrs. Crawshay 
will sink to the No. 3, a pit having been carried about 
half the distance by their predecessors. From an analysis 
made by Mr. Thomas, the borough analyst of Cardiff, two 
or three years since, it appeared that the quality of the 
No. 3 coal of this colliery is unsurpassed as regards 
purity, freedom from sulphur, and strength. The 
Cyfacthfa Works being extensive, the quantity of coal 
raised at Pontypridd will doubtless be considerable. 

Water Supply of Swainsea.—Mr. T. Hawksley, C.E., 
has delivered a report, which he was instructed to pre- 
pare upon the water supply of Swansea. With regard to 
a leak in the Velindra Reservoir, Mr. Hawksley says he is 
unable to offer anything than a speculative opinion as te 
its situation. He recommends that the same means of 
repairing it should be adopted as were adopted before, 
but that the work should be carried out more slowly. 
With respect to new works, Mr. Hawksley decides in 
favour of a system of supply by gravitation proposed by 
Mr. Wyrill, the borough surveyor, which the Town 
Council has already adopted, in preference to another 
system which involves a large expenditure on pumping 
machinery. As to the particular route by lik the 
water shall be brought from the reservoir into the town 
the report requires explanation. Mr. Hawksley has been 
communicated with, and some additional information has 
been placed before him, and as soon as his reply is 
received it will be made public. Before this matter is 
settled two other schemes are to be brought under the 
notice of the council. One is a proposal to bring water 
from a lake at the Van, in the Breconshire hills, about 
twenty-five miles from Swansea. This lake will yield 
an abundannt supply at a cost roughly estimated at 
80,0007. The other scheme is that a new reservoir should 
be constructed on the Lliw River, above the one at 





Velindra, which has proved a source of trouble and 
expense to the town, 
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COMPOUND LOCOMOTIVES. 

WE have from time to time informed our readers 
of the results obtained by M. A. Mallet from the 
compound locomotives upon the Bayonne and 
Biarritz Railway. Recently, by the aid of M. A. 
Borodine, chief engineer to the railways of South- 
West Russia, a series of comparative trials have 
been made between a locomotive converted to the 
Mallet system, and other engines of the class from 
which it was drawn. The results of the experi- 
ments, which have extended over two years, and 
are not yet completed, have been presented by M. 
Mallet to the Société des Ingénieurs Civils of Paris, 





in a short paper, in which he expresses his intention | 
at an early date to review the progress that has 
already been made in the problem of applying the 
compound system to locomotives. | 
The engine upon which the trials were made | 


is one of a number constructed in 1869-70, by the 
firm of Cail, for the Kiew-Balta Railway. It isa 
four-wheel coupled outside cylinder engine, the 
driving wheels being 5 ft. 7 in. in diameter, and the 
cylinders 16}in. in diameter by 23% in. stroke. The 
grate area is 15 square feet, and the total heating 
surface 1237 ft. The steam pressure is 112 lb. 
per square inch, and the weight of the engine 28} 
tons empty and 33§ tons working. The locomo- 
tive selected for the experiment was No. 7, and 
after conversion its cylinders measured respectively 
16} in. and 233 in. in diameter, the proportion of 
the two piston areas being almost exactly as 1 to 2. 
Both cylinders and their covers had steam jackets, 
supplied with steam by a special pipe from the 
boiler, and were provided with automatic arrange- 
ments for the discharge of the condensed water. 
The access of steam to the jackets could also be 
prevented when desired. The point of cut-off in 
the larger cylinder was usually fixed at from 70 to 
73 per cent. of the stroke, the speed of the engine 
being controlled partly by varying the expan- 
sion in the smaller cylinder, and partly by the re- 
gulator. At starting, steam from the boiler was 
admitted to both cylinders, but at other times 
to one only. The engine, after its conversion, ran 
17.360 miles with express passenger trains in a 
satisfactory manner, with the single exception of 
a failure of the starting valve owing to bad work- 
manship. 

Another engine of the same class, No. 24, was 
taken as a standard of comparison from which the 
figures showing the differences between the old and 
new systems might be calculated. The extreme 
difficulty of arriving at a conclusion, even moderately 
exact, from the results of the ordinary work of 
locomotives, owing to the number and complexity 
of the disturbing influences which continually tend 
to vary the conditions under which they act, neces- 
sitated a series of observations and trials extending 
over a whole year, and often requiring the simul- 
taneous co-operation of six experimentalists. These 
trials, which are not yet concluded, were conducted 
by M. Levy, of the Russian South-West railways. 

As the climatic conditions exercise a direct 
influence upon the expenditure of fuel, it was 
necessary to make the comparison for each month 
separately. The object of the calculation was to 
determine the consumption per engine mile, per 
train mile, and per 1000 axle miles. The results 
obtained for the various months showed notable 
divergencies, owing to the fact that the monthly 
mileage of an engine is not sufficient to serve as a 
base for trustworthy calculations ; but the general 
result deduced from the entire period of the trials, 
showed an economy for the compound engine, in 
comparison with the standard engine, of 21 to 23 
per cent., and from 10 to 14 per cent. in comparison 
with the mean consumption of the whole series of 
engines of that class. 

In addition to the monthly estimates a series of 
direct comparisons in actual work were made 
between the two engines, Nos. 7 and 24. These 
trials, although very numerous, proved little more 
than that such experiments, unless made with 
exceptional precautions, difficult to attain, cannot 
lead under ordinary conditions to any satisfactory 
result, as the varying influence of atmospheric con- 
ditions, individual peculiarities in the engines and 
the drivers, and the number and weight of the 
wagons render the comparisons very inexact. Hence 
only such of the trials as were made under excep- 
tionally good conditions can be relied on. Among 
these were twelve trips run early in May, 1881, with 
the two engines. These were between Kiew and 
Kazatine, a distance of ninety-seven miles, and were 
made with two trains that ran at the same speed, 
and always consisted of approximately the same 
number of carriages. During the journeys the con- 
sumption of wood and water was noted with 
scrupulous exactitude, and calculated per train 
mile and per axle mile. The averages showed an 
economy of steam for the non-compound engine of 
4 per cent. per train mile and 8 per cent. per axle 
mile, and an economy of fuel for the compound 
engine of 15 to18 per cent. In these trials the 
steam jackets of the latter engine were in use. 

On the 5th of July the two engines set out with 
two goods trains, of the same number of wagons, 
equally loaded, the one following the other. On 
this occasion there was an economy of steam, equal 
to 30 per cent., and of fuel of 20 per cent., in 
favour of the compound engine. The speeds of the 
engines were considerably less than in the trials 
mentioned above. 








The difficulties experienced in the experiments 
made upon the railroad, prompted M. Borodine 
to remove the engines from the road, and instal 
them successively in the workshops of Kiew under 
conditions in which they would work as stationary 
steam engines. To this end their axles were un- 
coupled, the driving wheels raised above the rails, 
and transformed into driving pulleys, and they 
were made to replace in turn the principal motor of 
the establishment. While under these conditions 
the engines ran at a speed corresponding to twenty 
miles per hour, or about 100 revolutions per minute. 
As the power required in the workshop was not 
great, the engine No. 21 had one cylinder thrown 
out of action, while the compound engine worked 
with a very early cut-off, the boiler pressure being 
also lowered, and throttled at the regulator. The 
power developed was from 65 to 74 indicated horse 
power for the first engine, and from 75 to 93 for the 
second, 

On the 21st of July an observation was made of 
the performance of the non-compound engine. 
With the cut-off at 0.2, and the boiler pressure at 
six atmospheres (absolute), the consumption of water 
was 29.5 lb. per horse-power per hour. On another 
occasion with the cut-off at 0.3, and the pressure 5} 
atmospheres the consumption of water was 28 lb. per 
horse-power per hour. On the 7th of November a 
trial was made with the compound engine. The cut- 
off of the small cylinder took place at 0.3 of the 
stroke, and of the large one at 0.6, the boiler pres- 
sure being seven atmospheres, absolute. Thecon- 
sumption of water was 24.7 lb. per horse-power per 
hour. Ina second trial, in the later part of the 
same day, the consumption was 25.13 lb. of water. 
Both these results were verified by the aid of the con- 
denser, and may be received with confidence. 

Independently of the above described trials, a 
series of experimental excursions were undertaken 
with the two engines, in which the utmost care was 
taken to insure equality in the conditions and 
exactitude in the measurements. These took place 
from Kiew to Fastoff (forty miles), and from Fastoff 
to Kazatine (fifty-eight miles). With the non-com- 
pound engine the mean consumption for the whole 
distance was ‘).37 lb. of wood and 295 lb. of water per 
horse-power per hour. For the converted engine, 
with the jackets in action, these figures were 7.8 lb. 
and 28.4 1b. respectively, and with the jackets put 
out of action the consumption of wood was 6.77 lb., 
and of water 25.1 lb. per horse-power per hour. 
The experience gained from the latter experiments 
showed that the steam jackets exercised an injurious 
influence upon the consumption of water and fuel 
per horse-power. The result is so unexpected that it 
leads to the presumption that the jackets were ill 
constructed, and that these detrimental effects were 
due either to the want of circulation in the steam, 
or to the unsatisfactory evacuation of the condensed 
water. When the jackets were not used the com- 
pound engine showed an economy of 14 per cent. 
in steam and 24 per cent. in fuel over its competitor. 
This latter gain might be partly due to a change in 
the character of the wood in the months interven- 
ing between the two trials. 

After reading M. Borodine’s paper, M. Mallet 
remarked upon the greater saving of fuel than of 
water, and suggested that it might be that as the 
steam pipe was only open twice in each revolution 
of the wheels of a compound locomotive, instead of 
four times as ordinarily, there was a suddenness in 
the aspiration favourable to the withdrawal of 
water. But in opposition to this it was to be 
noticed that with slow trains the saving of water 
was greater than that of wood. Another explana- 
tion was that as the amount of water to be 
evaporated was less than usual, the combustion 
and the absorption of heat took place under more 
favourable conditions, and each unit of fuel vaporised 
a greater weight of water than if the fire had been 
more severely urged. He added that in order that 
compound locomotives may be fairly compared with 
non-compound ones, three conditions must be ob- 
served. In the first place the small cylinder should 
have the same volume as one of the cylinders of the 
ordinary engines; in that case the compound 
engine will exercise a greater effort at starting, and 
if a tendency to priming be manifested, special 
precautions can be taken to secure independence of 
the two cylinders, so that in case of accidents there 
may be the same conditions as in existing locomo- 
tives. 

The large cylinder should have a volume at least 
double that of the smaller, in order that the expan- 
sion, which is measured by the final volume 





586 


ENGINEERING. 


[June 22, 188 








occupied by the vapour, should be the same in the 
two cases. If the volume of the large cylinder be 
only, for example, 1.7 times the volume of the 
ordinary cylinder, the expansion at equal weights, of 
steam, would be only 0.85 in place of 1, and 
at equal expansion the mean ordinate would only 
be 0.85 in place of 1, that is, in the first case 
the compound engine would expand the steam to a 
less degree, and, in the second, its power would be 
reduced 15 per cent. The last condition is that the 
point of cut-off shall be variable at will for both 
cylinders, especially when their relative proportion 
issmall. Ifthe admissions to the two cylinders 
are interdependent, it is impossible to reduce that to 
the small cylinder to a point below that deter- 
mined by the proportion of the volumes, _ be- 
cause with an earlier cut-off the large cylinder 
could not receive, during the period of admis- 
sion, the volume of vapour which fills the small 
cylinder at the end of the stroke. There would 
result an elevation of the back pressure in the 
small cylinder, which would consume a part of its 
work. For a proportion of cylinder volumes of 
1.7 the earliest cut-off of the small cylinder should 
not exceed yas of its stroke, which corre- 
-é 


1 » 
‘ —_==2.9, the same as 
5D 


sponds to an expansion of 


is obtained in an ordinary locomotive with the cut- 
off taking place at 0.35 of the stroke. On the other 
hand if the steam be admitted to the small cylinder 
during a considerable portion of its stroke, and the 
admission to the large cylinder be correspondingly 
prolonged, the pressure falls in the intermediate 
receiver, and the discharge of pressure at the end 
of the stroke of the small cylinder becomes consider- 
able, and thus reduces the work of the large 
cylinder. 

In conclusion M. Mallet said that the experience 
of M. Borodine bore out that of Messrs. Webb, 
Von Borries, and Schichau, and went to establish 
the fact that compound engines under good condi- 
tions gave an economy of fuel of 20 per cent. It 
was to be remembered that the Russian engines 
only worked at a pressure of 112 Ib. per square 
inch, and that a higher pressure would have shown 
better results. 

THE DISTRICT RAILWAY 
VENTILATORS. 

THE Committee which has been formed to support 
the interests of the thirty million passengers who 
traverse the District Railway annually against the 
Board of Works and the Corporation, has been 
carrying out some experiments to demonstrate what 
is the exact effect of the much-abused ventilators 
upon the atmosphere of the tunnels. Among the 
many arguments brought to bear against the new 
erections one was that they did not ventilate, and 
therefore they ought to be removed as _ useless 
public eyesores. This the Committee has under- 
taken to disprove, and further, to show that a vast 
improvement has been effected—an improvement 
that perfectly compensates for any distigurement 
of the streets, or an occasional slight inconvenience 
from the emission of smoke. 

The trials have been made at all the openings, 
but more particularly at the one situated between 
the Aquarium and the Westminster Palace Hotel, 
where the apparatus is still open to the inspection of 
the public. The apparatus consists of four anemo- 
meters fixed in the mouth of the ventilator casing, 
and connected by electric conductors with a record- 
ing apparatus in an upper roomof the Aquarium. 
These anemometers respond to the faintest air cur- 
rent, turning either one way or the other according 
to the direction of the draught, one revolution corre- 
sponding to the movement of the air through one 
foot. They are never still for more than a moment 
at a time ; as soonas a train leaves St. James’s Park 
Station, they begin to indicate an outward draught, 
and their speed augments as the train approaches 
until the vanes blend into a shadowy disc, and 
the light framing gets into rapid vibration, while 
at the same time the foul gases pour out in a cloud 
which can just be perceived by the eye, but which 
is most distinctly to be smelt by any one that is 
leaning over the casing. As soon as the train 
arrives below the opening the motion of the ane- 
mometers is quickly arrested, and they then begin 
to revolve as violently in the opposite direction 
until the train passes the next shaft, when they 
cease to record anything more than a gentle in- 
draught. The same phenomena are produced of 








course by trains going westward, and as there are 
nearly forty trains an hour, counting both lines, it 
willbe perceived that an immense circulation of air 
is produced. The average results, worked out from 
the recording diagrams, show that the ten venti- 
lators admit about twenty million cubic feet of 
fresh air per hour. At the Aquarium the average 
indraught per train is forty thousand feet, and 
the outdraught thirty thousand feet ; the smaller 
openings appear as a rule to admit more air than 
they evacuate, while with the larger ones this is 
reversed, but of course this is greatly dependent 
upon the state of the wind, and its direction with 
relation to the stations. 

Although the anemometers were required for the 
purposes of calculation, they are by no means 
necessary for demonstration. A very striking 
proof of the direction and intensity of the air cur- 
rent is furnished by holding a pocket-handkerchief 
over one of the openings. As the train approaches it 
is first blown vertically upwards, standing quite stiff 
and straight ; then it suddenly falls and is drawn 
inwards for an equal time at least, and afterwards 
it flutters until the next train comes along, driving 
the air before it. From this it is possible to form 
a pretty correct estimate of the difference between 
what has hitherto happened down below and the 
present conditions. The engine, acting asa piston, 
has tended to drive the air in the tunnel before 
it, while at the same time the train has carried along 
a considerable proportion of its own effluent gases 
in an eddying cloud which surrounded the carriages, 
and entering at every open window, has rendered 
the atmosphere breathed by the passengers even 
worse than the average air of the tunnel. At the 
stations, every half-mile, this cloud has dispersed, 
and the train has drawn a supply of moderately 
pure air a little way into the next section, and 
this has served to dilute the smoke which was 
left at the rear of the carriages. But so long as 
the sections were half a mile long the ventilating 
action of the trains could be but small, as the 
column of air was too long to be easily moved as a 
whole. At each end there would be a violent 
eddy that would have a purifying effect, but in the 
centre there would be but a gradual change depend- 
ing upon the wind up above. Even the little 
good done by one train would be often counteracted 
by another in the opposite direction. Now, how- 
ever, that the sections are reduced to about one- 
sixth of a mile, each train expels the foul gases of 
the preceding one, and is followed by a current of 
nearly pure air, so that the passengers only suffer 
from the products of combustion of their own 
engine, and not those of half a dozen previous 
trains as well. The chemical tests show that the 
proportions of carbonic acid and sulphur have fallen 
to one-third of what they were, and at the same 
time there has been a notable diminution in the 
temperature. 

Thus the Committee has succeeded in upsetting 
one of the charges brought against the company. 
The new ventilators have created a vast improve- 
ment in the worst sections of the tunnels, and have 
thus justified their existence in some form or 
other. We do not think that it would be difficult 
also to show that they will be no practical nuisance. 
As to their appearance the less said the better ; in 
the gardens they will be soon hidden by shrubs 
and creepers, but those in the neighbourhood of 
Broad Sanctuary can expect no such kindly disguise 
to cover their ugliness. In former articles (pages 
251 and 398 ante) we have discussed the Parlia- 
mentary action of the opponents of the District 
Railway, and need not go into that question again. 
We note, however, that the company is taking a 
lesson from its opponents and is endeavouring to 
foster a popular agitation to support its action ; an 
alliance between a railway company and the public 
will be a novel sight, but there are good reasons for 
its existence in this case. 


THE CHINESE SECTION AT THE 
FISHERIES EXHIBITION. 

Tue long building known as the East Gallery, in 
which are grouped the Oriental exhibits, is one of 
the most popular parts of the Fisheries Exhibition. 
Entering at the northern door we find ourselves in 
the Chinese Court and immediately confronted by 
the largest collection of models of fishing craft sent 
by any foreign nation, excepting perhaps the 
United States. 

In a country so densely populated as China, by a 
people at once so frugal and ingenious, it naturally 
follows that the fisheries should be a prominent 








source of food supply, more especially as the waters 
round the coast literally teem with fish, which the 
cunning and unscrupulous fisherman of China seems 
unable to decrease in numbers in spite of net, 
hook, fixed engine, poison, and explosion. The 
latter being a modern innovation. © It may truly be 
said that all is fish which comes to a Chinaman’s 
net. Sharks are freely eaten, whilst catching and 
selling the repulsive looking cuttle-fish is in itself a 
great industry. Even the unsubstantial jelly-tish 
does not escape the omnivorous jaws of the Celes- 
tials, and semi-putrescent fish which has formed 
part of a sea-bird’s nest is, as we were taught in 
sarly days, a special imported delicacy when made 
into soup. In no part of the vast Eastern Empire 
is the fishing industry more energetically followed 
than on the estuary of the River Han, and it is 
the Port of Swatow, on that river, that is principally 
represented in the Chinese Court. Swatow boat- 
men are renowned for their skill and watermanship 
throughout the East, and are eagerly sought for by 
masters of European vessels requiring native crews. 
The whole of the models of boats shown are most 
beautifully made and are accurately to scale, many 
of them in even their smallest details. 

The first feeling that an English fisherman would 
experience in looking at the models of the hulls 
would be one of contempt. Most of the boats are 
barrel-bottomed without keel or stern, floating 
high-sided vessels. The larger craft have heavy 
flat transoms, and in some cases the planking is 
carried far beyond these transoms, so as to leave 
an open space into which the water would flow in 
a manner that must be highly productive of eddy- 
making resistance. Five centuries ago Marco 
Polo wrote a description of the Chinese craft, and 
sailors say that the description then penned would 
apply accurately to the vessels built in the pre- 
sent day. There are, however, indications of an 
impending change, and the characteristic dislike of 
the Oriental to any reform is giving way before the 
inexorable logic of facts brought home to them by 
comparison with European craft. Yet clumsy as 
the native boats are, they are sea-going fishing 
craft, and frequently have to sail great dis- 
tances, beating to windward often over long 
stretches of water. Chinese boats generally are 
accredited by sailors who have visited the country, 
with good weatherly qualities, but how vessels with 
under-water sections that might have been moulded 
from half an egg shell, and without a vestige of 
either keel or dead wood, can do anything more 
than scud is extremely puzzling to the ordinary 
Western sailor. The solution to the problem 
appears to lie in the fact that nearly every type of 
boat has an enormous rudder extending far below 
the bottom, which acts as a leeboard in the same 
way that the deep-hanging rudder of the North- 
East coast coble keeps the sterns of these boats 
from blowing away to leeward. There is this im- 
portant difference, however, between the English 
and Chinese boat, for whilst the former has a 
powerful hold on the water forward, the latter is 
generally as round as a ball in her forepart. 

We think perhaps that the admiration for the 
Chinese boats which we so often hear expressed 
by our own countrymen, arises from their great 
handiness ; a flat-bottomed boat has comparatively 
no lateral resistance and will spin round like a top. 
Many of the models shown, which have absolutely 
no gripe forward, have a large square sail right in 
the eyes of them, and the enormous rudder alone 
keeps them to their course, so that as soon as the 
helm is put down the boat flies in the wind, whilst 
the fore lug being held aback bears the boat’s head 
off immediately, making the vessel remarkably quick 
in stays. Indeed, in some of these boats the 
rudder is simply hauled bodily out of the water 
when it is required to go about and the vessel is 
made to tack by handling the sheets alone. The 
Chinese sails, which are immensely superior to the 
boats, will draw when very close on a wind, and 
no doubt the boats look very high, much higher 
than an English rigged boat, but the leeway they 
make must be excessive. On the whole the 
Chinese vessels would always appear to be doing 
far better than they really are. 

Although we hold a not very exalted opinion of 
the Chinese as naval architects, we have consider- 
able respect for their ability as sailmakers and boat 
fitters. In nearly all the models exhibited the 
sails are made of some description of matting, com- 
posed principally of grass, whilst some are made of 
bamboo leaves, and are supported by bamboo 





battens orslats, In some instances the sails are 
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made out of a material in texture much like the 
small fish baskets which the London fishmongers 
rive us for carrying home our purchases. In many 
cases this is strengthened by a lining of woven 
strips of bamboo, very similar to the seat of an 
ordinary cane-bottomed chair. We are almost in- 
clined to think that the matwork when closely 
woven would be a more effective material than 
canvas for a sail of this description, although it 
could hardly be so durable. The friction of the 
gails in passing through the air, when the wind is 
anything before the beam, has a considerable in- 
fluence on the speed and weatherly qualities of a 
vessel. The matting is certainly smoother than 
canvas, and would so far have the advantage, but 
against this there might be set the possibility of 
the wind finding its way into the larger interstices 
of the mat sail, and so creating numerous small 
eddies, which collectively would be a consider- 
able factor in the total resistance. Although 
we are practically acquainted with the working 
of Chinese lugs, we cannot claim to have had any 
sailing experience with those composed of matting, 
but after a careful examination of the examples at 
the Exhibition we are inclined to think that fora 
slatted lug sail, matting is a more effective material 
than canvas, supposing it to be without the ‘‘ chair 
bottom” support we have before referred to, which, 
however, may be very desirable on the score of 
durability. Weare informed that both the bamboo 
leaf mat work and grass matting are exceedingly 
strong, and that the sails seldom give way unless 
old and worn. The construction of a Chinese lug 
is such that the strain on the material of which it 
is made is comparatively small. To each sail there 
area certain number of slats, and every one of these 
is held to the mast by a parral or bridle. The 
effect is that the slats take the strain of the sail for 
the various sections to which they correspond and 
transmit it to the mast through the medium of the 
bridle lines. A Chinese lug can be set on a more 
taper mast than any other description of sail, and 
in place of carrying a heavy yard aloft the weight 
may be distributed amongst the bamboo slats. 
The multiple sheet is also a leading feature in the 
Chinese craft. On the leach of the sail and to 
the end of each bamboo is bent a single part of 
the sheet, the other end being bent to another 
bamboo, the bight thus formed passing through 
ahole in a small flat piece of hard wood or dead- 
eye. Generally three of these dead-eyes are used, 
and the lead of the parts of the sheet is so arranged 
that a strain on the main part will tighten the 
whole. In this way a very square-headed lug can 
be set without the peak sagging away to leeward. 
When ona wind, vangs on a sprit or gaff, which 
form so necessary a part of the rigging of a Thames 
barge, act in a way somewhat similar. 

A species of lazy line or topping lift is fitted to 
these sails, and consists of a lightline rove through a 
cleet or becket fastened to the boom, one end being 
attached to the mast aloft, the other end passing 
through a dead-eye spliced into the end of a 
pendant, which is bent to the mast near the head, 
and extends about half way down the sail. The 
fall is belayed to the boom or mast. In this way, 
if the halliard is let go with a run, the sail falls 
into the bight of the lazy lines, and on account of the 
bamboo battens there is no occasion to gather in 
the bunt of the sail, as it can never sag away to lee- 
ward or blow overboard. This is an immense ad- 
vantage in working small craft short handed when 
picking up a berth in a crown anchorage. In the 
fitting and rigging of these boats there are numerous 
cunning and ingenious devices, an examination of 
which will afford an interesting study to the western 
sailor. 

The boats represented are mainly those of one 
district it must be remembered, and there are as 
many varieties of model and rig of fishing craft in 
China as there are in England. Many of the 
Swatow boats carry a square-headed sail with con- 
siderable roach on the leach, and also a somewhat 
curved luff, both of which are rendered possible 
by the battens; many of the sails, however, are 
simple rectangles, being of equal length on luff as 
on leach, and on head as on foot. In some districts 
of China a much more lofty sail is carried, having 
more peak to the yard, and with a straight 
luff. The Ningpo cuttle boats are rigged with 
spritsails. In some parts of China the boats are 
fitted with lee boards, but none apparently are used 
on the Han River. The Chinese anchor is built 
up of hard wood, the arms being lashed by rope to 
the head of the shank. The flukes are shod with 


metal, and the stock passes through a hole in the 
shank, near the crown, in place of being on the outer 
end, as we are in the habit of seeing it. This appears 
a clumsy arrangement, and the European anchor is 
fast taking the place of the native one. The cables 
are made of coir or bamboo, but chain cable is 
fast growing in favour. 

The various kinds of apparatus for taking the fish, 
consisting of nets, hooks, lines, traps, pots, spears, 
dredges, bows and arrows, and fixed engines are as 
diverse as the boats themselves. Amongst the nets 
there are trawls, seines, bag nets of almost every 
conceivable description, gill nets, dip nets, and 
many other descriptions of which we have no 
parallel in England, and therefore find it difficult 
to classify under any distinct heading. Cuttle fish 
are taken both with nets and hooks; for the 
latter purpose cockroaches prove a very killing bait. 
The cuttle-fish boats of Ningpo are, as we have 
stated, spritsail rigged, the sail being made of a 
cloth somewhat similar in appearance to coarse 
canvas, and dipped in a solution of mangrove bark 
and pigs’ blood. The boats are about 56 ft. long 
and8 ft 3in. wide. The net used by these craft 
is to European eyes of the most extraordinary 
pattern. Tosome extent it may be described as a 
beam trawl, as it is dragged along the bottom by 
means of a warp and bridle, and is extended by a 
stout bamboo pole. There are, however, no trawl 
heads, so that the pole has a tendency to float, and 
will so keep the square of the net off the ground. A 
heavily weighted ground rope is used, the weights 
being short rollers of lead or copper ‘‘ cash,” the 
native currency with wooden rollers interspersed at 
intervals. Attached to the ground rope at their 
lower ends are several short wooden struts of bam- 
boo, apparently about 3ft. long each; by means 
of a rope attached to their upper ends these struts 
are kept in a perpendicular position when there is 
a towing strain on the warp. The fore part of the 
belly of the net is fastened also to the heads of 
these struts and is thus carried clear of the ground, 
so that the struts travel vertically along the bottom 
with the weighted ground rope at their lower ends 
and the net attached to the upper extremities. The 
belly of the net has floats at intervals soas to keep it 
from the bottom. We have used the terms ‘‘ square” 
and ‘‘belly ” of the net in order to aid us in our 
description, but if we have made ourselves clear it 
will be apparent that the net has no back nor belly 
in the ordinary acceptation of the terms as applied 
to beam trawls. When lowered to the bottom the 
net would take the form of a cone, the base being, 
however, somewhat irregular in shape. The mesh 
of this net is about 1} in., the circumference of the 
mouth about 6ft., and the depth 9 ft. to 10 ft. 
There are neither flappers, cod, or pockets, and as 
the mouth is quite open, the probability is that the 
cuttle fish when disturbed by the ground rope 
ascend into the hollow of the cone of netting, where 
they are either entangled by their suckers or hold 
on from their natural inclination. The Chinese 
boats fish in fleets, and have their carriers in the 
same way that the North Sea trawlers have. A 
model of one of these from the Ningpo district is 
shown. The length of the original vessel is 
65 ft. G6 in., and the breadth 13 ft. The fish is 
brought home packed in alternate layers with ice. 
The boats are flat-bottomed, but the fore part is 
shaped out sufficiently to give just a vestige of a 
fore foot, the only piece of dead wood we noticed 
in any of the Chinese craft. The above net 
is used by single boats, but the ‘‘ great net” is 
dragged between two vessels. Like the trawl net 
it is made of hemp string dyed with mangrove 
bark. It is about 528ft. long, 68ft. in circum- 
ferente at the mouth, and 9 ft. to 10ft. deep. It 
is also used for taking cuttle fish. The plan of 
dragging one net by two boats is not confined to 
Chinese waters. On the Spanish coast a huge bag 
net is towed by two vessels, and in the inshore 
fisheries of Holland a species of trawl is operated 
by sister boats. The importance of the squid 
fishing in China may be judged from the fact that 
in Ningpo alone 120,000 piculs, or 7142 tons are 
taken in good years. In 1873 9000 boats and 
54,000 men were engaged in the Chuzan Archipelago 
taking cuttle fish. These figures only include the 
fleet boats specially fitted for the purpose which put 
to sea at a stated time, but numbers of other boats 
take part in the fishing at intermittent times. The 
sepia obtained from the fish is thrown away as the 
Chinese say that it fades rapidly, a paper which 
has been inscribed with it becoming a blank within 





a few years, 





The large model of a cargo junk, with its beauti- 
fully carved and gilced stern, is a prominent feature 
in the collection. The hull is as round on the 
bottom as are all these native Chinese craft, but a 
small false fore foot has been nailed on to the 
bottom, although even this has had a number of 
diamond-shaped holes cut in it which considerably 
detract from its effective area. Vessels suchas this 
would carry 1000 tons of cargo and make long 
voyages round the coast. The rudder is of great 
area, and has a large number of holes cut in it in 
the same manner as the fore foot. It can be 
lowered below the line of keel (for in this craft 
there is a small rudimentary keel), and is gauged 
at the heel by means of two lines, which run each 
side of the keel the whole length of the vessel, and 
are brought up over the bow. There are four 
masts, consisting of a foremast right in the eyes of 
the vessel, a mainmast amidships, and two mizzen 
masts placed opposite to each other, one on each 
quarter, and stepped right against the bulwarks. 
They are connected at the top by a spar so that the 
whole has the appearance of a gallows. Chinese 
lugs are set on each of these four masts. Out- 
board over the bows is an elaborate rack 
and windlass used for getting and stowing the big 
wooden anchors. A vessel such as this with her 
full buttock lines and round bow lines would pro- 
bably be as weatherly as the old type of ‘billy 
boy” that used to sail in such number from the 
north-east, frequently riding out heavy gales in the 
North Sea, but they could make little headway with 
the wind anything above two points before the 
beam. 

The models of catamarans exhibited from the 
coast of South Formosa, are beautifully made and 
most interesting in themselves. They are simply 
rafts constructed of 35 ft. lengths of bamboo lashed 
together. There are about a dozen or so of these 
lengths, each of 1 ft. diameter, so that the width of 
the whole structure is 12ft. to14ft. Each part is 
somewhat bent by the application of fire so that 
there is considerable camber to the vessel and a 
hollow is correspondingly formed on the upper part. 
Timbers of hard wood give transverse strength and 
rigidity to the structure, the wholebeing secured 
together by lashings of rattan or bamboo. There 
are three centre boards, one placed just abaft 
the mast, whilst the other two are thrust through 
the spaces between the bamboos apparently in the 
position most desirable according to the direction 
of the wind and the course of the vessel. The 
mast is stepped into a block of hard wood securely 
lashed to the central bamboo. There are no stays 
to the mast although the width of the raft would 
give a fine spread for rigging. The steering is done 
by means of a long sweep passed through a bucket, 
of which there are two on the after rail, the one to 
leeward always being used. A single Chinese lug 
is set. Rowing seats are lashed to the outer bam- 
boos on each side, and the crew of three men will 
‘* push” these craft at a fair pace. These cata- 
marans must be admirable sailors, and we do not 
think they could with advantage be superseded by 
any more civilised style of craft so long as the par- 
ticular work they have to perform is in requisition; 
an opinion we by no means hold with regard to the 
other Chinese boats we have referred to. 








THE ELECTRIC LIGHT AT THE 
EDEN THEATRE, PARIS. 

THE commencement of the present year saw the 
inauguration, in Paris, of a great theatre, the crea- 
tion of which was due to the ever-increasing taste 
for spectacular performances mounted with un- 
limited luxury. This taste, which was developed 
some years since, is, by the way, from two points 
of view, much to be deprecated ; the production of 
an elaborate spectacle involves the expenditure of 
considerable capital, the return of which is always 
problematical, while the prices charged to the 
public are necessarily higher than they used to be. 
With the opening of the Eden Theatre, a class of 
performance previously unknown in Paris was 
introduced—the grand pantomime ballet, where the 
dance properly called, is surrounded by powerful 
scenic effects, and supported by large numbers of 
attendants whose concerted movements, marching, 
rythmic steps, and gestures, introduce an almost 
endless variety, which excites the attention of the 
audience, and prevents monotony. The brilliant 
success of the Excelsior ballet with which the Eden 
Theatre commenced its career, has been due almost 





entirely to the practical application. of scientific 
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research. To arrive at the desired results it was 
first of all indispensable to havea stage of consider- 
able size, adapted to the proper grouping of 
large masses of figurantes, and to great depths of 
perspective. The stage of the Eden Theatre 
has eleven planes, and is as large as that of 
the Grand Opera. It occupies one of the four 
sides of a spacious hall, provided with ample means 
of inlet and outlet, of which the other three sides are 
occupied by large promenades, arranged as winter 
gardens, whose depth is apparently increased by large 
backgrounds of silvered glass. (See Fig. 2, page 580. 

To all the endless devices and accessories required 
for the production of a previously unparalleled 
spectacle, the addition of the electric light was 
necessary to lend to the stage its powerful 
effects of instantaneous illumination, to produce 
in the auditorium and the gardens that happy 
mixture of gas and white light which give such a 
favourable appearance to toilets and masses of 
verdure, and to illuminate the foreign-looking Indian 
facade of the edifice. Besides this, it fulfilled the 
requirements of security, which are the first con- 
sideration in theatrical management, and facilitated 
the ventilation of a hall always crowded with spec- 
tators, and where the heat thrown out by brilliant 
gas lighting would have been unsupportable. 

The electric installation at the Eden Theatre was 
made at the instance of M. Boucher-Hallé, pro- 
prietor of the Excelsior ballet, and one of those 
somewhat rare theatrical directors who—a warm 
partisan of electric lighting—possessed the will and 
the energy to step beyond the limits of management 
routine. Four or five years ago, when director of 
the Bellecour Theatre at Lyons, M. Boucher-Hallé 
was the first to establish a complete system (the 
Jablochkoff) of electric lighting in any theatre. 
Despite his wishes, however, electricity has not 
wholly driven gas out of the Eden Theatre and its 
annexes. Decided upon, somewhat tardily, its 
execution met with many difficulties and administra- 
tive objections, partly on account of want of space. 
For these reasons gas still plays an important part 
in the general lighting. Nevertheless the installa- 
tion is among the most important and extensive of 
its kind, and does great credit to MM. Mildé and 
Sons, who undertook the difficult work of execution 
and superintendence. Its success is especially due 
to the able technical direction of the electrician, M. 
Deroziers. The supplementary lighting of the 
waiting and other rooms, and of the facade, presents 
no special feature, and caused no unusual difficulty. 
It comprises twenty-four Siemens differential lamps 
arranged as follows : 

Six lamps in the Winter Garden. 

Six lamps in the Indian Court. 

Six lamps before the facade. 

Four lamps in the central burner. 

Two lamps outside in a street lamp-post. 

All these lamps are fixed in pendants. Those 
for the interiorare very simple. The ones on the 
facade are hung below a marquise on the front of 
the building. To protect the carbons from currents 
of air they are enclosed in ornamented lanterns 
fitted with coloured glass, the design of which is 
shown in Fig. ,1. Lighting the stage on the other 
hand presented many difficulties. It was necessary 
that the operations of lighting, extinguishing, and 
relighting, required to produce different scenic 
effects, should be effected instantaneously at given 
moments, and literally upon the signal of the baton 
of the director of the orchestra. It was necessary 
also that each lamp should be very light, and easily 
moved, because the transformation and shifting of 
the scenery are effected almost instantaneously, 
and the moving of the lamp has always to precede 
that of the scenes. Under these onerous con- 
ditions it was decided to follow the practice that had 
been found to answer well at the Chatelet and at 
the Bellecour Theatre, and to use Jablochkoff 
candles with .16 in. carbons, the simplicity of 
which isso well known. In spite of the com- 
plication which results from the multiplicity of 
conducting wires required for the extinctions, ex- 
pected or accidental, the Jablochkoff candle, of all 
the electric lamps, permits of the second condition 
mentioned above, the more important of the two, 
being fulfilled the most conveniently. 

Forty-eight Jablochkoff lamps are in actual 
operation on the stage. The chandeliers are ar- 
ranged in such a way as to permit of making 
four changes in the illumination, or to allow of 
four relightings in case of accidental extinctions. 

They are arranged as follows (see Fig. 3 and 4, 


page 580). 
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Sixteen chandeliers in the length of the foot- | 
lights. | 
Twenty chandeliers upon the side scenes in ten | 
distinct planes. 
Eight chandeliers in projectors of the Moltein | 
type, of which two are close to the curtain and six | 
are_in the first stage above. 


Ny : ° . 





One hand torch with eight candles, lighting by | 
fours. 

One hand torch with two candles. | 

In addition to these there are certain special | 
apparatus for the production of large sparks to | 
imitate lightning. Both the plan and eleva- 
tion of the chandeliers, projectors, and torches 
are shown in the drawings on page 590 and on| 
the present and opposite pages. The lamps of | 
the footlights form a movable system, which, by | 
means of hydraulic elevators, can be removed | 
before the gas footlights are substituted for them. 
The twenty chandeliers on the side scenes are 
mounted by hooks upon the controlling rods, and 
are each connected to permanent circuits, near 
each of the main columns of the stage, by a flexible 
cable with multiple conductors (5 and 8). As 
soon as the lighting is terminated the chandeliers 
are made to sink down with their flexible cables, 
two by two, into boxes going to the second story | 
below. 

This operation is performed with the greatest 
facility in spite of the yreat length of the flexible 
cables (20 metres). These have presented certain 
difficulties in construction ; fourteen contain eight 
conductors each, and six, five conductors each. 
They are exposed to every kind of wear and 
shocks, and even to the stamping of the horses 
which appear in a piece that precedes the grand 
ballet, but hitherto they have withstood them all. 
In spite of the difficulties of arrangement and 
insulation which they present, it has been found 
possible to keep them within a diameter of 1.1 in., 
measured over the exterior envelope. 

The arrangement illustrated in Fig. 5is that 
employed to effect the various relightings and the 
requisite alterations in the circuits. The candles 
are disposed by fours in each circuit, one common 
return wire serving for sixteen candles, which are 
fed from one generator. Of this total number as 
few as four may be burned alone, the other twelve 
being replaced by equivalent resistances. In the 
case of the two-candle torch, it is even possible to 
have only one candle alight at a time. The electric 
sparks for the simulation of lightning are situated 
upon a circuit of four candles. 

The lighting and relighting are instantaneously 
effected by directing the current from the machine 
into resistances situated in derived circuits, and by 
breaking the candle circuits. The multiple coupled 
commutators by which the installation is governed 
enable four circuits to be re-established at once. 
With this view they have their handles insulated 
from the coupling rods by a ring of ebonite placed 
between the handles, and the corresponding eyes 











of the rods. The commutator board is 43 in. by 


68 in., and is fixed above the apparatus which 
controls the gaslights. Correspondence from it to 
the stage mechanics can be effected by electric bells 
and speaking tubes. To prevent accidents resulting 
from wrong interpretation of signals the different 
circuits are kept closed, except that of the torch, 





for which there have been adopted, for special con- 
siderations of convenience, movable connexions. 
This is of course the circuit of least importance. 

The electric apparatus adopted is that of Siemens. 
It consists of five pairs of machines, each com- 
prising an alternate current generator and an 
exciter (Wi, D-). In two of the generators the 
wire of the armature is 1.1 in. in diameter, while 
the speed of rotation is for the alternate current 
generator 650 revolutions per minute, and for the 
exciter 1300 revolutions. Each pair can feed 
24 Siemens’ differential lamps, or 150 normal in- 
candescence lamps. In the remaining three gene- 
rators the wire of thearmature is .050in. indiameter, 
while the number of revolutions are 870 and 1300 
respectively, and each can supply 16 Jablochkoff 
candles, or 150 incandescence lamps. Each machine 
feeds four distinct circuits, but only three are 
actually at work at one time. They are driven 
directly by special motors, which are situated in 
vaulted cellars below the generators. 

Fig. 6 represents, at one of its corners, the 
actual arrangements of the machines. Steam is 
furnished by two Belleville boilers, capable of pro- 
ducing regularly 2200 kilos. (4850 lb.) of steam per 
hour at a pressure of 120 1b. per square inch. A 
Belleville cut-off valve regulates the pressure of 
the steam at the engines. 

The various circuits emerge from the machine 
room and traversing a little paved court enter one 
of the air passages, and thence through the cellars 
which follow the general lines of the passages of 
the ground floor. The circuits of the auditorium 
are distinct from those of the stage; those for 
the lamps of the fagade and of the candelabra go 
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directly to their respective points. The other | gutta-percha or india-rubber, the second of hoists for such a purpose on so large a scale, and to 


eircuits ascend by the small staircase which is at | 
the side of the winter garden, and from thence | 
distribute themselves along the respective cornices | 
to the various lamps. Care has been taken to 


asbestos, and the third of silicate cloth. 

Such is the actual installation at the Eden 
Theatre. It has been at work more than five 
months without any hitch or difficulty. 


cross the circuits in such a way as to avoid total | it has been determined to extend it considerably, 


extinction of the light in any part upon accident 
to a circuit. The circuits of the stage arrive at 
the wall, pass down to the second story, and 


from thence distribute themselves to the various | 


lamps. 

Besidesthe practical difticulties found in the instal- 
lation of the electric light, others of a special nature 
presented themselves at the Eden Theatre. Since 
the repeated fires which have taken place in places 
of amusement, the administrative authorities have 
exercised the greatest severity in the inspection of 
lighting arrangements. A theatrical Commission 
has been appointed, and under the direction of the 
Prefecture of Police it has issued regulations which 
some think exaggerated, but which are justified by 
the importance of the considerations upon which 
they are ‘legitimately based. At the Eden the 


Commission commenced by requiring the building | 


of a chimney, 145 ft. high, and with an opening of 
4 ft. The construction of the chimney, although 
executed in thirty-nine days, retarded considerably 
the installation of the machine. The number of 
lamps areanged in series gave rise to certain observa- 
tions with regard to the potential necessary to feed 
them; however, the Commission did not make a 
stand in this particular. The principle of using closed 
circuits without movable connexions was entirely 
approved, while, on the other hand, the question 
of the protection of the cables gave rise to consider- 
able difficulty, the Commission requiring that each 
cable should not only be enveloped by a covering 
that was electrically insulating, but also of an in- 
combustible material. The use of asbestos has 
fulfilled these conditions, but inasmuch as asbestos, 


although incombustible, is a poor insulator when | 


impregnated with moisture, it has been necessary 


|and the additions, which are designed, will be 
/executed at once. The number of Jablochkoff 
' candles on the stage are to be increased to eighty, 
of which sixty-four are intended to burn_ simul- 
taneously. This addition of thirty-two candles will 


take place upon the footlights and the projectors of | 
Below the Indian saloon and | 


the first floor above. | } 
the winter garden, is an unoccupied space, in which 
bars and buffets are about to be evected, and one 


or two hundred incandescent lamps will be em- | 


ployed to light them. The present boilers are 
sufficiently ‘powerful to allow of this addition, but 


| the motors, which were not intended to be per- | 
manent, will be replaced by a pair of engines of 140 | 


horse-power. These will drive, by means of a 

double strap, shafting which will command the 
' whole of the dynamos, as shown in Fig. 6. 
will allow of the engine-room being isolated from 
the machine-room without any stoppage of the 
service. Although each of the machines contains 
four complete circuits, one can, in case of accidents, 
be immediately substituted for another when run- 
ning at full speed, by simply moving an appropriate 
multiple commutator,’ a description of which we 
shall give in a future issue. 

It will be readily perceived from the foregoing 
description, that the lighting of the Eden Theatre is 
| one of the most complete and interesting theatrical 
| installations that has been erected, and that it does 

equal credit to the manager who adopted it and the 
| engineers who designed and constructed it. 








PRIVATE BILL LEGISLATION. 
In the House of Lords the Thames Tower Sub- 
_ way Bill has been rejected ; the evidence in support 


Already | 


This | 


the great interference with roadway space, so fully 
occupied at present, which these structures would 
| cause. 

The first Bill of the group of which Lord Auck- 
land is Chairman of Committee is the Great 
| Eastern Railway General Powers, the principal por- 
| tions of which are those relating to the construc- 
| tion of railways in south-east Essex. These con- 
| sist of nine different lines, of an aggregate length of 
| about forty-five miles. Railways 1, 2, 3, and 4 form 
a continuous line connecting the popular Thames 
side watering-place of Southend with the Great 
| Eastern Railway at Shenfield near Brentwood ; in its 
course it passes through and accommodates the 
| important country towns of Billericay, Rayleigh, 
| and Rochford, at present completely outside rail- 
| way influences. Railways 5 and 6 similarly connect 
the before-mentioned line at Wickford with Burn- 
ham and Southminster, traversing in its course the 
valley of the River Crouch ; a third line, consisting 
of railways 8 and 9, connect the last-mentioned 
line with the Great Eastern Railway at Maldon. 
These lines appear to be laid out to accommodate, 
in the least economical manner, a large tract of 
valuable agricultural land, at present almost wholly 
isolated from the rest of the world, bounded and 
divided as it is by the estuaries of the Thames, 
Crouch, and Blackwater rivers, with their tribu- 
taries. The line to Southend of course in addition 
competes with the Tilbury and Southend Railway 
for the excursion and other traffic to that place, 
and is naturally opposed by that company, who 
have only lately obtained Parliamentary sanction 
to construct a direct line from Pilsea to near 
London, by which the journey to Southend will 
be shortened about four miles, the route by the 
proposed line on the other hand being about 
six miles longer than the sanctioned line, and about 
14 miles longer than that now existing. 
| The Bill of the Leafield Railway and Dock has 
| been passed by Lord Ducie’s Committee. By this 





to add an exterior covering of silicated cloth, and | of the petition of the Metropolitan Board of Works | it is proposed to incorporate a company for the 


thus each wire has three coverings, the first of | was chiefly directed to the novelty of the use of ’ construction of a railway about eight miles long, 
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connecting extensive coalfields near Gardenden in 
Fifeshire, with a dock proposed to be constructed 
on the east coast about midway between Kirkaldy 
and Burntisland. The scheme is strongly sup- 
ported by the local coalowners, and was unsuccess- 
fully opposed by the North British Railway. 

The Bill of the London and North-Western 
Railway was taken next, and that portion relating 
to the acquisition from the parish authorities of St. 
James’, Piccadilly, the burial ground belonging to 
them, which is situated in the Hampstead-road, and 
which is required for the purpose of enlarging the 
Euston Station. The opposition has been very 
strong from those who have the preservation of 
open spaces at heart, and who consider that the 
company ought not to be allowed to take any of 
such lands, but, if Parliament should see fit to 
allow them to take a portion, it should be the 
smallest quantity absolutely required, and should 
not exceed that originally contemplated ; about 
one-third of an acre. In this view the Committee 
concurred, and passed this part of the Bill with the 
reservation that only so much of the land should be 
taken as would be sufficient for the purpose of 
station enlargement and the formation of a new 
street on the west side in lieu of Cardington-street 
appropriated by the company. 

In the House of Commons the Manchester Ship 
Canal Bill was continued. The case of the pro- 
moters having been concluded with evidence from 
experts as to the sufticiency of the dimensions of the 
canal for the navigation of the class of vessels it 
is proposed to accommodate, the opposition opened 
with that of the most important petitioners, the 
Mersey Docks and Harbour Board, and it was 
stated that the evidence to be brought forward 
by that body would be chiefly restricted to the 
question of the works in the estuary. Captain G. 
8. Hill, R.N., marine surveyor to the Dock Board, 
stated that the least water on the bar at the en- 
trance to the Mersey, had been 7 ft. in 1872, which 
he attributed to the effects of a freshet that took 
place that year in the upper part of the estuary, 
and carried down nearly 6,000,000 cubic yards of 
material, the result of which was the silting up of 
the channel through the bar from 11 ft. to 7 ft. ; 
at the present date, however, the former depth of 
11 ft. had been recovered. Directing the attention 
of the Committee to that portion of the estuary be- 
tween Garstonand Runcorn, especially affected by the 
proposed works, he explained the causes and effects 
of constant change of channel there taking place, 
and the effect which in his opinion the erection of 
the proposed weirat Warrington, and the diversion 
of the water into the canal to supply the locks, 
would have upon the river ; that is tosay, that por- 
tion of the river deprived of its full quantity of 
water would silt up, and consequently its capacity 
as a reservoir for scouring water for the lower por- 
tion would be seriously diminished to the detri- 
ment of the navigation. He also considered that 
Pluckington, that ‘‘ Old Man of the Sea” to the 
Liverpool Docks, would be seriously affected by the 
formation of the proposed channel, and its pernicious 
influence extended. Mr. G. F. Lyster, the engi- 
neer to the Dock Board, stated that 12,000,000/. 
had been expended upon the works of the Mersey 
Docks estate, carried out by him during the past 
twenty-seven years. The area of the docks on the 
Lancashire side was343 acres, with 25 miles of quay, 
and on the Cheshire banks the area was 164} acres, 
with nine miles of quay—together, 507}, with 32 
miles of quay. With regard to the effect upon the 
estuary to be expected from the carrying out of the 
proposed works, his opinion was that the efticiency 
of the docks and the prosperity of Liverpool de- 
pended upon the non-interference with the ever- 
varying conditions in the upper part of the Mersey, 
as at present these prevented any serious alteration 
in the state of affairs lower down ; but should these 
varying channels be restricted to one course by the 
proposed training walls, the high waves caused by 
the gales, which are frequent in this exposed part 
of the estuary, would disturb the large expanse of 
sand through which the channel is cut. This 
sand would be forced into the channel and 
deposited with unvarying regularity in certain 
spots, forming new, and extending the existing, 
banks in the lower part opposite the docks. These 
banks could not be removed as at present, being 
swept as they are when the upper channel 
takes a new course, but would continue to in- 
crease, resulting in the silting up, by the exten- 
sion of Pluckington Bank, the entrances to all 
the docks on the Liverpool, side, with disas- 
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trous consequences to that port. He also con- 
sidered that as the area of the low-water channel 
would be increased by these works, the tidal scour 
would be seriously diminished, and the natural con- 
sequence would be the deposit of larger quantities 
of silt than at present. The cost of dredging was 
estimated by him at 1s. 8}d. as against 9d., by Mr. 
Williams ; the increase was made up principally 
by taking a higher figure for the use of plant, 
which according to his view would of neces- 
sity be very large to accomplish the work in 
the time proposed. Taking all the items seria- 
tim, his estimate of the work to be done in 
the estuary to form a channel 12 ft. deep at low- 
water, was 2,884,098/., and for an ultimate depth of 
24 ft. no less than 6,681,725/. ; from these amounts, 
supposing the ship canal to be eventually carried 
out, must be deducted 761,6111., leaving the 
amounts applicable to the channel 2,122,487/., and 
5,920,1141. respectively. It may be here noted 
that the figures given by the promoters were 
600,000/. and 891,060/.; Mr. Lyster’s figures of the 
estimated cost of dredgers and hopper barges were 
25,0001. and 8000/. each, and the working expenses 
at 35001. and 2000/. per annum respectively. Sir 
Frederick Bramwell, supported Mr. Lyster in his 
views as to the effect the formation of the proposed 
channel would have upon the régime of the 
River Mersey at Liverpool, and illustrated it 
by facts which were brought to his notice in 
1879 when acting as arbitrator with Captain 
Galton on a matter relating to the formation 
of shoals in the Thames; the Thames Conser- 
vancy had alleged that these had been caused by 
the outlet of sewage from the Board of Works 
sewers, and the Board contended that the shoals 
owed their formation to the dredging operations 
carried on, or allowed to be carried on, by the 
conservators themselves. Evidence, conclusive in 
his opinion, and in that of his fellow arbitrator, 
was given, which showed that the dredging of a 
channel through a bank had a tendency, on account 
of increasing the sectional area of the river, with- 
out increasing the low water quantity of water 
passing through it, to lessen the speed of the 
current, and therefore cause deposit upon the banks 
on each side of the channel. Thus the proposed 
channel would in course of time lead to the silting 
up of that portion of the estuary which now acted 
as a huge scouring reservoir, and upon which the 
keeping open of the channel over the bar is 
depend. Captain Kennedy, of 
the Inman Company, stated that he thought the 
voyage across the bar and up to Runcorn could not 
well be done in one day, as he considered the 
striking of the masts in order to get under Runcorn 
Bridge would be so long an operation, for which 
the vessel would have to anchor, that there would 
not be tide enough left to complete the voyage. 
He also thought that it would not be safe under 
any circumstances to pass the canal with a falling 
tide in case of getting aground and blocking the 
channel. 

The cases of the petitioners against the Hull and 
Lincoln Railway, who are interested inthe Humber 
navigation, have for some time occupied this Com- 
mittee, and there has been a great deal of evidence 
given for the purpose of rebutting that brought in sup- 
port of the Bill as to the state of the river and its 
channels, currents, and sandbanks, and pilots and 
other nautical witnesses have spoken as to their 
apprehension to pass through the spans of the pro- 
posed bridge, and to the danger likely to arise from 
the insufficiency of width of the 600 ft. span when 
towing a vessel through it, of 150 ft. length, and 
20 ft. beam, with a flowing tide of six miles an 
hour, as well as the inconvenience and difficulty 
arising from the necessity under certain circum- 
stances of having to lower topgallant masts in 
vessels of 600 tons burthen. 

Group 9. The Bill of the Taff Vale Railway Com- 
pany for the construction of a short length of line, 
25 chains long, connecting their line with the 
authorised Rhymney Railway and also for the 
acquisition of certain lands, has been passed. 

Group 11. With some reservations the Bill of the 
Pontypridd, Caerphilly, and Newport Railway has 
been passed, which extends that independent com- 
pany’s line in South Wales by new works and run- 
ning powers at both extremities towards the north 
to the Cwaman Colliery, near Aberdare, and to the 
south to Alexandra Docks at Newport, and thus 
gives an alternative outlet to the extensive collieries 
in its course, particularly those belonging to the 
Nixon Navigation Company. There are six dif- 








ferent railways, their aggregate length being about 
nine miles, and the additional capital 150,000), 
with 50,000/. borrowing powers. As the Rhondda 
and Swansea Bay Railway of last year was laid out 
to relieve the congestion at Cardiff, and divert some 
of the steam coal trade to Swansea, so it is expected 
that this line will have a similar effect by diverting 
some in the direction of Newport. 

Group 12. The Great Western Bill as amended 
has been passed with the exception of Railway 
No. 11, which was proposed for the object of 
shortening the distance between Briton Ferry and 
Swansea by connecting the company’s lines on 
both sides of the Neath, and avoiding the back 
shunt at Cadoxton, the Committee no doubt being 
of opinion that the desired object would be much 
better obtained by the construction of the Rhondda 
and Swansea line passed by them this session. 
The principal new works of the Bill which have 
passed consist of the widening of the main line 
between Reading and Didcot, and a construction of 
two lines, 13 and 15 miles long respectively, in 
Wilts and Somerset, by which making use of the 
Berks and Hants route, the distance vid Great 
Western between London and Exeter would be 
shortened by 21 miles, and making this route nearly 
as short as that from Waterloo and as a rule over a 
better line. 

There was some opposition to the proposed 
widening on account of its interference with private 
property, but the Committee restricted the number 
of new lines to be made at this point to two, and 
required the line to be formed with a retaining wall 
instead of a slope, so as to limit the interference 
with property as much as possible. 

Group 14. After evidence had been given by 
Mr. Dougal, of the Highland Railway, as to the 
sufticiency of the existing means of railway com- 
munication between Inverness and the South, and 
explanatory of the alleged shortcomings of his com- 
pany with regard to the forwarding of the East 
Coast traftic from Perth, as well as to the impro- 
bability of the traffic upon the proposed line being 
sufticient to give any satisfactory return upon the 
amount required for its construction, Mr. Grierson, 
general manager of the Great Western Railway 
Company, was called to speak as to the unfairness 
of the proposed running powers into the Inverness 
Station of the Highland Company, and as to the 
dangerous nature of the proposed junction with 
that company’s line, the approach to which would 
be on a very steep gradient of some length. 

Mr. Crouch, engineer of Glasgow, was then 
called, and his evidence went to prove the insuf- 
ficiency of the estimates ; he explained that he had 
made a most elaborate examination of the whole 
of the line, and had taken cross sections of all the 
difficult portions, from which he had come to the 
conclusion that, owing to the side lying nature of 
the ground, in a great number of places, expensive 
works, such as viaducts, retaining walls, and covered 
ways, would have to be constructed, where taking 
the Parliamentary plans and sections without such 
examination, an engineer would be led to believe 
that very simple works only would be necessary. 
He also, from having studied the question when 
acting as arbitrator in a case arising on a rail- 
way in the immediate neighbourhood, considered 
that the price in the Parliamentary estimate for 


rock cutting was much under-estimated, and 
should be increased from 2s. 6d. to 3s. The 


price given for tunnelling, was, in his opinion, too 
low, and should be raised from 261. 4s. to 36I. 
The result was that, working out his estimation in 
great detail, the cost of the line would not be less 
than 2,118,000/., or 645,000I. in excess of that given 
by the promoters. As laid out with reverse curves 
of 20 chains radius, without any straight between, 
the line would be, in his opinion, unworkable, and 
the interposition of the necessary lengths of not 
less than 2 chains would either add enormously to 
the increased cost of the line or diminish its 
efliciency by reducing the radii of those to 15 chains. 
Mr. John Fowler, consulting engineer of the High- 
land Railway, then followed. He stated that, con- 
sulted at an early date upon this matter, he at 
once, from his intimate knowledge of the country, 
saw the necessity of the careful examination of the 
ground by competent engineers, and this was done 
under his direction by Mr. Crouch and others, and 
when the result of their labours and independent 
conclusions were placed before him, he, exercising 
his judgment and experience, formed the opinion 
that the works of the proposed line could not be 
executed for a less sum than 2,100,000/., supposing 
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that cash was to be paid and nothing allowed for 
finance or interest during construction. He also 
corroborated Mr. Crouch as to the impracticability of 
working the line with the reverse curves spoken of, 
as the doing so, even at moderate speeds, would 
cause oscillations which would be highly dangerous ; 
sharpening the curves to introduce the necessary 
straight lengths between would require speeds to be 
limited to not more than 25 miles an hour, and 
thus the alleged saving in time would disappear. 
The necessities of this part of Scotland were in his 
opinion, not provided for by this line, inasinuch as 
there were no means of accommodating traflic col- 
lected on all parts of the west coast by the steamers, 
which required ports such as Strome Ferry and 
Oban, to hand it over to the railway systems for 
distributing to the great places of consumption. 
Mr. George Cunningham, consulting engineer of 
the Caledonian Railway, said that he had examined 
the line ina similar way to that adopted by Mr. 
Crouch, and mentioned the great difficulty of 
such a country as that traversed by the proposed 
line, which arises from the enormous masses of 
moving materials to be crossed when passing 
along the sides of the mountain, sheep some- 
times, at others frost, detached stones, which 
in their fall detach larger masses, that rush down, 
bounding 300 ft. at a time to the great danger 
of anything lying in their course ; to guard against 
this a constant watch has to be kept to pre- 
vent accidents. The line through Glencoe would 
be subject to this, forat present the road traversing 
this valley is repeatedly blocked in this way. The 
estimate which he had made, taking into considera- 
tion the exceptional difticulties which, from his ex- 
perience of the Callender and Oban Railway, he 
considered would have to be met, amounted to 
2.176,814l., or 650,648/. in excess of the sum in the 
Parliamentary estimate. 

This evidence closed the case of the opposition ; 
the Committee then cleared the room, and upon the 
parties being called in, it was intimated that they 
would not call upon the parties for their speeches 
as they were satisfied that the preamble had not 
been proved. 

Rather than face the parties who desire to re- 
move the ventilators recently erected by the Metro- 
politan District Company, that company have 
withdrawn their Bill of this year, and the Metro- 
politan Board of Works, thus for the present 
baulked of their wish to discuss that question, have 
at once taken steps and brought in a Bill to reopen 
the whole subject. 

NOTES. 
Siemens’ SELENIUM PHOTOMETER. 

THIS apparatus, as now made by Messrs. Siemens 
and Halske, consists of a horizontal copper tube 
about Gin. long and 4in. in diameter, which is 
mounted on a stand fixed at one end of a horizontal 
graduated bar. The stand with the copper tube 
attached, is movable round a vertical axis and can 
be levelled by screws. One end of the copper tube 
is fitted with a metal diaphragm having a round 
hole in it; and the other end is fitted with cross 
wires which can be removed and their place taken 
by a horn box containing a selenium cell in circuit 
with a battery and a mirror galvanometer. To 
make an observation the tube is turned to the 
light and adjusted to it by the cross wires. When 
this has been done the wires are withdrawn and the 
selenium cell allowed to take their place. The 
deflection on the galvanometer is then noted, and 
the horizontal tube turned round its vertical axis 
until it is in line with the graduated bar. A stand 
and candle mounted on this bar is then slid along 
the bar until the light from it falling on the cell 
gives the same deflection on the galvanometer. 
The intensities of the two lights compared are then 
proportional to the squares of their respective 
distances from the selenium cell. 





Tue Wearpace Leap Mines. 

In consequence of the settlement of a long- 
pending dispute between the Ecclesiastical Com- 
missioners and the lessee of the lead mines of 
Weardale, Mr. W. B. Beaumont, M.P., the old- 
established lead mining industry of that interest- 
ing {district seems as if it were about to enter 
upon the beginning of a new era in its history. 
The question in dispute has for some years kept the 
dale ina state of anxious suspense, so that it was 
but natural that the announcement of its settle- 
ment should have led the residents of the various 
mining villages to receive the good news with 








As a result of 
the settlement, Mr. W. B. Beaumont now re- 
tires from lead-mining in Weardale, with which 
district the two families of Blackett and Beau- 
mont have been associated for a very consider- 
able period. At one time the produce of the cele- 
brated ‘‘W. B.” lead mines amounted to about 
one-sixth of the total lead produce of the United 
Kingdom, and about one-tenth of the produce of all 
Europe ; and the number of hands employed in and 
about the mines and smelting establishments was 
from 2000 to 3000, with a population of some 
10,000 or 11,000 depending upon the industry in 
question. The Blacketts go back to the time of 
Charles the Second, and the mines ultimately 
passed from their hands into those of the Beaumont 
family. It is understood that the mines will now 
be worked on behalf of the Ecclesiastical Com- 
missioners. 


some excitement and rejoicing. 


toyAL CoRNWALL PoLyTEcHNIc Society. 

The fifty-first annnal exhibition of this enter- 
prising Society will be opened at the Polytechnic 
Hall, Falmouth, on Tuesday, September 11. A 
large number of medals and prizes are offered for 
artistic and useful objects, and for essays and 
papers on scientific subjects. A very interesting 
feature of the exhibition will be three competitive 
trials between (1) rock drills, (2) non-conducting 
coverings, and (3) gas engines. The rock drills 
must be applicable to the county of Cornwall, and 
will be tested as to power and economy under such 
conditions as the judges may determine. The non- 
conducting materials for steam boilers, pipes, &c., 
must be harmless in their effect upon metals, and 
will be compared as to their waterproof qualities, 
efficiency in preventing radiation, facility of appli- 
sation, durability, and economy of cost. The gas 
engines will be tried as to power, economy, general 
construction, durability, and application to electrical 
and general purposes. The medals, however, will not 
be awarded in cases where there are less than three 
competitors. The Society also offers premiums for 
improvements in pump valves for use in mines, for 
improved machines or modes for dressing ores, 
for models of pump and steam valves, specimens of 
workmanship, and naval architecture, and many 
other objects. All applications for space must be 
sent to the secretary on or before August 25. 


G.ass-BLowInG BY COMPRESSED AIR. 

Some time ago we described and illustrated the 
ingenious glass-blowing machine of Messrs. Wright 
and Mackie (see ENGINEERING, vol. xxxiv, p. 551). 
We have now to mention a similar process of 
dispensing with mouth-blowing, which has been 
in use at the Clichy Glass Works of MM. Appert, 
Paris, since 1879. The first in France to employ 
compressed air for glass-blowing was probably an 
ouvrier named Baccarat, who, in 1824, invented a 
small mechanical blower. Appert’s apparatus is 
capable of blowing the largest pieces of glass ; and 
it is extremely valuable from a humane point of 
view, as it prevents those maladies of the glass- 
blower which arise from forced expiration and 
breathing hot dry air. The apparatus, as described 
to the French Academy of Sciences, consists of 
two conjugate compressors put in action by the 
shafting of the works, and storing compressed air 
in reservoirs sufficient to serve twelve hours. It is 
distributed to the blowing apparatus by pipes with 
cocks, and controlled by a pressure regulator. In 
the Clichy works the air is employed under three 
pressures, one of 42 1b. per square inch, one of 
14 lb. per square inch, and one of 2.85 1b. per 
square inch. The last pressure serves for the con- 
struction of goblets, jugs, &c., lighting lamps, 
bottles, and soon. The air is applied to the glass 
by giving it an axial rotation similar to that 
of the blow-pipe. The latter is fitted with a stop- 
cock by which the workman can regulate the air 
supply. The glass is rotated either on horizontal 
or vertical axes to suit the class of work. As the 
pre-acquired habits of the workmen have been con- 
sulted in this new apparatus, they readily become 
used to it. ‘The new machines enable the manu- 
facturers to dispense with a number of the children 
formerly employed in this injurious work. 

A Hicu-Pressure Gas ‘‘ ACCUMULATOR.” 

An adaptation of Sir W. Grove’s gas battery as 
an accumulator has been devised by Mr. F. J. 
Smith, who describes it in the Philosophical 
Magazine for March. To enable the battery to 
discharge for a considerable time the gases are put 
under high pressure. One made in this way has 
been in use for the past eighteen months. It 





consists of a strong lead vessel well lined with 
rubber varnish to prevent any dissolution of the 
lead. The plates are platinised platinum cylinders 
with wires and terminals running through the case 
in insulating sheaths. A manometer is attached to 
register the pressure ; and a 10 per cent. mixture 
of sulphuric acid and water is used to charge the 
bell. With this arrangement Mr. Smith easily 
obtains a pressure of seven atmospheres, and the 
platinum cylinders, one of which has twice the capa- 
city of the other, can hold a proportionately larger 
quantity of gas than they would do at the ordinary 
pressure. A second form has been constructed for 
the author by Messrs. Becker and Co. In this a 
U-shaped glass tube is employed, the manometer 
being attached to the bend, and sheets of platinum 
being fused into each leg. This form, although 
well suited for lecture purposes, only bears a small 
pressure. A curious observation is that the electro- 
motive force of the accumulator varies with the 
pressure of the gas. In addition to constructing 
this battery Mr. Smith has charged small Faure or 
lead secondary batteries under pressure, and found 
that the time of discharge is longer when thus 


charged. Mr. Smith is at present engaged in 
studying this obscure phenomenon ; and for the 


benefit of others engaged in similar inquiries he 
states that oxygen liberated by electrolytic action 
acts almost instantly on india-rubber tubing or 
varnish, and causes it to split and crack. 


Hrxts ror Worxkinc A Hortz Macuine. 

To secure the efficient working of a Holtz induction 
machine, Mr. Karl Antolik recommends keeping 
the revolving dise as close as possible between the 
fixed disc and the metal points of the collecting 
combs, and particularly that the fixed disc should 
be kept warmer by at least 10 deg. Centigrade than 
the surrounding air. The machine should, how- 
ever, not be placed in front of a fire, or otherwise 
heated direct, as then cracks begin to form in the 
shellac; but it ought to be effected by dark rays 
only. For this purpose Mr. Antolik constructed a 
special lamp, consisting of a flat circular copper 
vessel, 7 in. in diameter, with its outer surface 
rough, and covered with lampblack. The hot air 
supplied by a Bunsen burner enters at the back of 
the vessel, which, in a vertical position, is brought 
to within a foot of one of the paper armatures. 
When this armature has become warm, the lamp is 
removed to the other armature, and may, during 
the experiment, be brought near them alternately, 
unless two lamps are employed. The revolving 
disc should not be varnished, as the well-known 
metallic and conducting rings, which form on the 
disc opposite the points of the combs, are difficult 
to remove. These rings will of course settle on 
unvarnished glass as well, but may then easily be 
rubbed off with a little tallow. Mr. Antolik says 
that with this preparation it is only necessary 
gently to rub one of the warm armatures witha 
piece of felt to start the machine even in an 
unfavourable atmosphere, and it will then continue 
to work without any disturbing change of polarity. 


Untrormity tn Continuous Brakes. 

About four months ago (vide pages 181 ante), in 
dealing with the remarks made by Mr. Moon, the 
chairman of the London and North-Western Rail- 
way Company, at the last half-yearly meeting of 
that company, we commented strongly upon the 
present diversity of practice of railway companies 
with regard to continuous brakes, and pointed out 
the dangers to which this diversity was likely to 
lead. In doing this we directed special attention to 
the fact that heavy excursion trains—a class of 
train in which good continuous brakes are particu- 
larly required—would under present conditions be 
frequently run without continuous brakes at all, 
in consequence of the carriages of one railway being 
transferred to the engine of another fitted up 
for working a continuous brake of a different 
class. Mr. Moon, in addressing his shareholders, 
had urged as a reason for the adoption of the 
vacuum brake by his company, that he and his 
co-directors ‘‘ had had interviews with the chairmen 
‘*of several of the neighbouring lines—the Great 
‘¢ Northern, Midland, Great Western, Lancashire 
‘‘and Yorkshire, and the North Staffordshire— 
‘*with which they exchanged a large amount of 
‘¢ traffic, and they had found that those companies 
“used the vacuum brake. They had therefore 
‘resolved to adopt that brake as the North- 
‘‘Western brake, as regarded all their through 
‘‘ trains.” In commenting on these remarks we 
pointed out that it was entirely a fallacy to suppose 
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—as Mr. Moon’s observations were evidently in- 
tended to indicate—that the brakes on the various 
lines above enumerated were interchangeable or 
could be worked in unison, and that thus Mr. 
Moon’s argument for the adoption of the vacuum 
brake on the North-Western line at once fell to the 
ground. The views we then expressed have re- 
ceived most ample corroboration by a collision which 
occurred at Great Grimsby on the 15th ult., and 
which has just been reported upon by Colonel Yol- 
land. The collision in question, which caused injury 
to twenty-five persons, took place between two excur- 


sion trains at the Garden-street Junction, Grimsby, - 


and was occasioned by one of thetrainsoverrunning a 
signal.§ One of the excursions was a Great Northern 
train, and was fitted throughout with the Smith 
vacuum brake ; the other train (that which over- 
ran) was a Midland train fitted with the Clayton 
automatic brake, but at Lincoln the Midland engine 
had been taken off and replaced by a Manchester, 
Sheffield, and Lincolnshireengine fitted to work with 
non-automatic vacuum brakes, so that the Clayton 
brake on the train was useless. Colonel Yolland, in 
his concluding remarks, says: ‘‘In all probability 
** the collision would not have occurred at all if 
‘* the continuous brakes on the Midland train had 
** been available for arresting its progress ; and it is 
‘*in my opinion to be regretted that engine drivers 
“* are not prohibited by law from taking on foreign 
‘‘ trains on the lines on which they work unless 
‘* their engines are so fitted as to be enabled to be 
“* properly connected with and to make use of the 
‘* continuous brakes fitted on these foreign trains, 
‘*in order to pull them up, when required, in a 
‘short interval of space.” It is to be borne in 
mind, also, that as drivers get more and more used to 
the assistance which continuous brakes afford in 
regular service, so will there be increased danger 
in depriving them of the aid of such brakes when 
dealing with heavy excursion traffic. The matter is 
one which demands the most serious attention of 
railway authorities. 








INCANDESCENCE LAMPS. 
Tc THE EDITOR OF ENGINEERING. 

Sir,—I notice in one of your late issues the statement 
that the steam yacht Cuhona, late Empress, has been 
fitted by my firm with Crempton incandescent lamps. 
As this might lead to smpaninannion, I take this oppor- 
tunity of stating that we invariably use in all our instal- 
lations Swan incandescent lamps. 

I observe in your last number a long notice of the 
energetic introduction of electric lighting in various parts 
of South Germany by Messrs. Ganz and Co., of Budapest ; 
in this case you omit to state that the lamps used through- 
out are the Swan lamps. 

I cannot agree with certain statements made by Messrs. 
Ganz that these lamps burn for a longer period with alter- 
nating currents than with continuous ones. 

I am aware that at one time this was thought to be the 
case ; but careful tests and much experience has shown 
that the longest life yet attained by incandescent lamps 
has been when the continuous currents were used’; and that 
the instances of the life of the lampsbeing prolonged beyond 
2000 hours, and in several well-authenticated cases to 
even 5000 hours are now so numerous that it would be 
idle to dispute that such endurance can be obtaimed in 
regular practice if the lamps are worked with care. 

I notice also that William Siemens, in his paper 
published in the Electrotechnische Zeitschrift, whieh as 
been reprinted by various journals in this country, states 
that the Swan lamp takes double the current taken by 
the Edison lamp. This is wholly incorrect. Mr. William 
Siemens’ statement refers to low resistance Swan lamps 
compared with high resistance Edison lamps. 

The Swan Company, now that the demand has arisen 
for lamps of high resistance, manufacture them of such 
resistance that half an ampere of current will give a light 
of twenty candles, and I am not aware that any other 
lamp will give this amount of light with so small a current. 

Yours truly, 
R. E. Crompton, 

Mansion House Buildings, June 20, 1883. 








WIRE ROPE TRAMWAYS. 
To THE Epitor OF ENGINEERING. 

Srr,—I have had great pleasure in reading Mr. Find- 
lay’s able paper on the wire rope tramways of America, 
published in your excellent journal of June 15th. It will 
be justice to myself, and I hope of some interest to your 
readers, to know a few facts in connexion with the wire 
rope system, which do not appear in Mr. Findlay’s paper, 
soI shall be greatly obliged if you can find space for 
them in your next issue. am pleased to be able to say 
it was I who was engineer for the Clay-street-hill Rail- 
road in San Francisco, the first cable tramway ever 
successfully constructed on this system, which was in 
1873, and I may add the contrivances which insured the 
success of that line were designed by me. 

I was also engineer of the Geary-street Railroad, con- 
structed in 1879 and 1880, and Iam at present engaged 
as engineer for the Hallidie Patent Cable Tramways 
ak Pe I of this city, to construct similar tramways in 
Huddersfield and Highgate. 





In concluding I may mention that the Chicago City 
Railways are licensed on my patents. 
Yours truly, 
W. EppELsHEIMER. 
Victoria Mansions, Westminster, S.W., June 19, 1883. 








ASBESTOS MACHINERY. 
To THE EpITOR OF ENGINEERING. 

Srr,—We should be very much obliged if any of your 
readers would kindly inform us who to apply to for machi- 
nery for working asbestos, to send out to aan, as we 
find it very difficult to get any information on the subject. 


Yours truly, 
London, June 19, 1883. ASBESTOS, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
larger attendance on ’Change at Middlesbrough, but, 
like previous market days of late, there was next to no 
business done. No. 3 Cleveland pig was quoted 40s. per 
ton by makers, but merchants continue to dispose of that 
quality at 39s. The nominal advance of figure was due 
to the fact, that the Cleveland Ironmasters’ Association 
had held a meeting on the previous day, and after dis- 
cussing the desirability of taking steps for further 
restriction, they agreed to raise the — of No. 3 to 40s. 
per ton. The masters have not decided upon any definite 
plan of limiting the production of pig iron in the North 
of England, but it is understood that they will organise 
a system of blowing out furnaces in rotation, which 
require lining and reparing. 


The Manufactured Iron Trade.—In the manufactured 
iron trade there is the same grumbling about keen com- 
petition and low prices which has been heard for months, 
and hopes are entertained that the blast furnace owners 
will not be able by any artificial means to raise the price 
of pig iron. Certainly with ship plates at 6/. per ton and 
angles at 5/. 10s., the manufacturers have reason to hope 
that the cost of production will in no way be increased. 


The Iron and Steel Institute.—Already preliminary meet- 
ings are being held in Middlesbrough to arrange for the 
meeting which is to be held here in September. With 
excursions to the busy rivers in the North, visits to the 
great factories, engineering establishments, shipyards, 
blast furnaces, iron and eteel works, mines, collieries, 
chemical manufactories, and salt workings, those who 
seek for information will have ample opportunity of 
getting it, and with such a seaside resort as Redcar, and 
the gem of picturesque watering places, Saltburn, and 
the grand range of Cleveland hills, those who treat their 
visit to the iron town partly as a holiday will not regret 
it. There is little doubt that the ra Bs meeting 
will be one of the most successful ever held by the Insti- 
tute. 

The Coal and Coke Trades.—There is a steady demand 
for all kinds of fuel at fair prices. 








Tue Patents Bitt.—On Thursday afternoon the Presi- 
dent of the Board of Trade received a deputation from 
the Council of the Institute of Patent Agents. Mr. 
Chamberlain was accompanied by Mr. John Holms, M.P., 
and Mr. Farrar, of the Board of Trade, and there were 
present, amongst others, the President of_the Institute, 
Mr. J. H. Johnson ; the Vice-President, Mr. J. Imray, 
M.A. ; Messrs. C. D. Abel, W. Brookes, W. Carpmael, 
W. Clark, A. V. Newton, W. Spence, W. Lloyd Wise, 
and G. G. M. Hardingham, hon. secretary. The object 
of the deputation was to submit to Mr. Chamberlain’s 
consideration some suggestions with regard to the Patents 
Bill, which the Institute had adopted for this purpose, as 
embodying the views, based upon their professional ex- 
perience, of the leading firms of patent agents in the 
United Kingdom. The chief points in the suggestions 
were placed before Mr. Chamberlain by the President 
and Vice-President, and by other members of the Council 
of the Institute. The points urged by the deputation 
were as follows: That the head of the Patent Office 
should be a capable and accessible official ; that, as the 
time of the law officers was at present so fully occupied as 
to impede seriously the progress of patent business 
brought before them, the duties proposed by the Bill to 
be assigned to them should be imposed upon the con- 
trolling authority of the Patent Office itself ; that, as 
claims could often not be defined in a provisional specifi- 
cation, such absolute definition be, as at present, post- 
poned to a later stage ; that the question as to whether 
an application contains subject-matter for a patent should 
not be a matter for the decision of the examiner ; that 
power should be given to an applicant or patentee to 
amend his claims if they have been injudiciously framed ; 
that the register of patents should be maintained in as 
full a form as at present ; and, finally, a new clause was 
suggested to avoid the evil of letters patent granted to 
foreigners becoming invalid in consequence of the publi- 
cation of their specifications prior to the grant of their 
British patents. Mr. Chamberlain expressed his pleasure 
at receiving the deputation, and assured them that their 
suggestions should have his fullest consideration. He 
might add that he hoped to introduce into the Bill 
amendments which would meet all the points brought 
before him, except the first two, which would, practically. 
be constituting a new court ; he — say, however, tha’ 
the question of giving the Comptroller power to decide in 
the first instance, without reference to the law officers, 
but subject to appeal to them, should have his careful 
attention. The deputation then thanked Mr. Chamber- 
lain for his courteous consideration which their represen- 
tations had met with at his hands, and withdrew. 
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STRUCTURAL STEEL.* 
By Apert F. HI, C.E. 

THE manufacture of structural shapes in steel of uniform 
quality and commanding the full confidence of the engi- 
neer, is a problem in practical metallurgy which jis 
beginning to attract much attention in this country. The 
progress of the past few years in the improvement of 
plant and processes has placed it within the power of the 
steel maker to supply a material of such chemical 
composition as will meet the requirements, but this solves 
only in part the difficulties of the constructor. It is well 
understood that the influence of shop manipulations is a 
most decisive one upon the mechanical properties of the 
finished product—in many cases so great, in fact, as to 
cause an entire transformation in the character of the 
material, and to render it unfit for the service for which it 
was intended. On the other hand, mechanical treatment 
is frequently resorted to as an efficient corrective of 
certain undesirable properties, which may be due either to 
chemical composition or previous manipulation. This 
understood and accepted, it is evident that careful inves- 
tigation of the effects of mechanical treatment is fully as 
necessary to the successful use of steel in engineering 
structures, as the investigation of the influence exerted by 
its chemical composition. 

“All structural material has to undergo more or less 
mechanical treatment, such as shearing, punching, upset- 
ting, &c. Each of these operations produces effects which 
are far more marked and decisive in steel than they are in 
iron, and means must therefore be adopted to counteract, 
or at least to modify, these effects before the material is 
permitted to enter the structure. The fact that both 
shearing and punching affects the tenacity and elasticity 
of steel has long been recognised, but through more recent 
investigations it has been established that these effects 
are purely local, and are therefore susceptible of correction 
by other and simpler means than annealing. The im- 
portance of this discovery to the use of steel in structures 
is very great. The impracticability of making use of an- 
nealing in rivetted girder work, for instance, is too evident 
to need discussion, while, on the other hand, to resort to 
drilling, so as to avoid the bad effects of punching, renders 
the work too costly. 

As is well known, both punching and shearing produce 
hardening effects upon steel. These effects, however, 
extend over but a limited area in the immediate vicinity 
of the points where the operation takes place. Thus 
Lieutenant Barba, in his experiments with Terre Noire 
and Creusot steels, reached the conclusions : 

1. That the effects of punching and shearing are essen- 
tially local, and spread over only a very restricted region 
—less than .04 in. on the edges of the punched or sheared 
parts in plates less than .5 in. thick. 

2. That annealing will correct the alterations caused by 
shearing or punching, and 

3. That the removal of about .04 in. of the metal from 
the punched or sheared edge will destroy the effects of 
punching or shearing, and bring the metal back to the 
state it would be in if drilling or planing had been resorted 
to in the first place. 

Experiments made upon steel plates, the analyses of 
which were known to me, and some of the results of which 
you will find in tabulated form in this paper, have led me 
to believe that Lieutenant Barba’s conclusions, while un- 
questionably correct in general principle, are susceptible 
of modification. Especially is this true of the assertion 
“that the removal of about .04in. of the metal from the 
punched or sheared edge .. . . will bring the metal back 
to the state it would be in if drilling or planing had been 
resorted to in the first place.” 

From a series of about 200 tests, made with a view to 
find out exactly how much metal would have to be 
removed around the edge of punched holes, or, in other 
words, what enlargement by reaming would be necessary 
to eradicate the effects of punching, I have come to the 
conclusion that the amount of metal to be removed, if it 
is to restore the material, is not a fixed quantity, but 
varies with the chemical composition of the steel and the 
thickness of the plate. The field covered by these tests 
comprised steels of three distinct carbon percentages, 
and from each of these plates three different thicknesses 
were rolled. In the choice of carbon percentages for 
these tests I was guided by the idea that it was of greater 
importance to investigate the more highly carbonised 
steels—the upper limits, as it were, of structural steels— 
rather than the lower ones, since there was no question 
in my mind that Lieutenant Barba’s experiments were 
made upon low steels, and for such his conclusions un- 
doubtedly hold good. In the choice of thickness of 
plates, was governed by the desire to investigate 
primarily such web thioknesses as are likely to be of most 
common occurrence in rivetted steelwork. Therefore, as 
will be seen in Table I., wehave }-in., 3-in. and }-in. 
plates of .30 C. and the same three thicknesses in .40 C. 
and also .50 C. open hearth steel plates. The plates were 
throughout 18 in. in width, and all the specimens were 
cut out in the planer crosswise to the direction of rolling. 
This was done simply on account of greater convenience 
in handling, and, so long as they were all tested in the 
same direction, the direction to the rolling could have no 
influence on the comparison of the results. The first 
tests in each case were made upon three pieces, one taken 
from about the middle and the two others from the ends 
of the plate. The average strength thus obtained was 
accepted as the strength of the original plate. These 
averages, as well as the average elongations, will be 
found in the first two columns of Table I. The remaining 
parts of the plates were then cut up into similar strips, 
and a # in. hole punched in the centre of each strip. 
Five specimens thus prepared were tested in each carbon 
and in each thickness of plate. The results of these tests 

* Read before the American Institute of Mining Engi- 
neers at their annual meeting, Boston. 
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i found in the next two columns of Table I., and an 
se of them shows that the lower carbons are com- 
paratively more ee affected by punching than the 

igher ones, and the heavier plates more than the lighter 
ones. The next 45 specimens (again five of each carbon 
and of each thickness of o had the diameter of the 

; rged by reaming .04 in. 

holes ante a sixth columns of the Table show the 
results obtained by testing this series. As will be seen, 
the enlargement by .04in. effected the restoration only of 
the }-in. and @-in. plates in the -30 C. and that of the 
in. plates in the .40 C. The next enlargement increased 
the diameter of the holes by careful reaming .06in. We 
find now the }-in. plate in the .30C., the g-in. plate in 
the .40C. and the 4-in, plate in the .50 C. restored. The 
enlargement of the diameter of the holes .08 in. restores 
next the }-in. .40 C, and the g-in. .50 eo while the 
}-in. .50 C. plates, as is shown, required an enlargement 
of fully .1 in. E , 

While it is not claimed that these tests furnish conclu- 
sive data as to the requisite amount of metal to be 
removed in all cases, they certainly seem to be a very 
clear indication of the direction which must be given to 
the line of investi ation in this field of constructive de- 
signing. The results given must, however, be accepted 
as conclusive evidence of the restoration of strength 
effected by the enlargement of the holes by reaming, and 
that the enlargement requisite for this purpose varies 
with both thickness of plate and carbon percentage. The 
bad effects of punching and — are due to the 
intense local pressure produced by the punch or the 
shears, which causes a solution of the mechanically mixed 
carbon, and effects a real tempering of the parts subjected 
to these operations, and this causes the marked increase 
in hardness of the parts affected. That this explanation 
of the effects of punching, shearing, and hammering is the 
true one, is evidenced by the fact that proper annealing 
will destroy these effects and restore the material to its 
original condition. 

‘able II. contains a series of tests on the annealing 
effects in sheared and cold-hammered O. H. steel plates. 
Size of specimens, # in. by 2in. by 18 in., leaving 12in. clear 
between the jaws of the testing machine. In_ these 
experiments the specimens which had to undergo an- 
nealing were heated simultaneously in a gas furnace and 
annealed in lime for about fifteen hours. As will be seen, 
the restoration of the metal isin every casealmostcomplete, 
the differences in elastic limit and elongation between 
the original plates and the annealed ones being practi- 
cally not appreciable, while the differences between the 
original and the sheared or punched plates is very 
considerable. 

The next manipulation for which I shall ask your con- 
sideration is welding. One of the most serious obstacles 
that confront us in the adoption of steel for purposes of 
bridge and other construction is the distrust of its welding 
capacity. That this distrust is founded far more upon 
prejudice than upon fact is becoming more and more 
apparent with a clearer conception of the difference in 
the methods of working iron and steel. Again, the 
“carbon line” becomes our guide, and we soon find that 
the weldability of steel is in inverse ratio to the carbon per- 
centage—that is the facility with which steel may be 
welded to steel diminishes as the metal approximates to 
cast iron with respect to the proportion of carbon ; or, 
what is equivalent, it increases as the metal approximates 
to wrought iron with respect tothe absence of carbon. Never- 
theless, steels far in excess in carbon percentage of any 
that can ever be used in construction have been success- 
fully welded by proper treatment. 

It will probably be remembered by many present that 
at the Philadelphia Exhibition the Swedish Sandvik Co. 
showed a series of steels, ranging from .60 C. to 1.10 C., 
which had been successfully welded. These steels were 
of the ordinary quality used at the works, and the welded 
pieces being polished at the place of welding showed in 
every case that the union was perfect. From a paper 
read before the Liverpool meeting of the Iron and Steel 
Institution, 1879, by Mr. Ratliffe, of the Mersey Steel 
Works, I learn that he has succeeded in welding mild 
Bessemer steel forgings without any flux in the same way 
as ordinary iron. This metal before welding showed to 


analysis : 
Carbon ... 0.153 
Phosphorus 0.089 
Silicon 0.026 
Manganese Se Mes is 0.785 

To prove the soundness of the weld, a piece of the bar 


3}in. in diameter was severely punished under a 5-ton 
hammer and only broke wit the 29th blow, showing no 
weakness where the welding had taken place. 

In a series of experiments made quite recently b 
myself upon die-forged eyebars, I used OU. H. steel, whic 
showed by analysis as follows : 


Ingot First Analysis. 
Carbon ... ... 0.30 
Manganese 0.03 
Phosphorus 0.033 
Silicon... tiace 
Sulphur ... ad eo 

Bar Second Analysis. 
oe re - 0.82 
anganese 0.60 
Phosphorus 0.034 
Silicon. 0.02 
Sulphur ... 0.045 


The heads of these bars were formed by the addition of 
two pile-pieces for each head to the original bar. As the 
experiments with these bars were to serve also the purpose 
of a different demonstration, I shall revert to them later 
on. Meanwhile I desire to call: your attention to one of 
the welding tests to which these bars were subjected. 
The piece here shown (represented in Fig. 1) was formed 





from two bar ends. 
hammer are seen cleft open, while the we 
drawn out into a ?-in. square bar. After welding, the 


The parts not pe under the 














-red and dipped in 


whole piece was heated,to a dark che 
This welded portion 


oil, where it was allowed to cool. 


ded portion is | 


was next bent double while cold, and the whole cut in 
two, longitudinally, in the planer ; the cut surface being 
polished and not showing any imperfection in the welding, 
this surface was subsequently treated with acid, and this 
also failed to develop any weakness, as can be seen. 
There can certainly be no question as to the perfection of 
the weld under consideration. 

Fig. 2 represents cut and polished sections of one of the 
eye-bar heads after fracture. As is seen, the head was 
cut in two, longitudinally first, and the polished surface 
of this cut not showing any trace of weakness, although 
taken through the elongated pin-hole, the other half of 
the head was planed down to about half its thickness, 
where by acid treatment the line of weakness shown in 
the illustration was developed. It must be remembered, 


TABLE I.—CoMPaRATIVE TESTS OF THE EFFECTS OF ENLARGING PUNCHED Hoes BY REAMING IN STEEL 
PLATES OF VARIOUS CARBON PERCENTAGES AND THICKNESSES. 
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| g 4 .q_ Punched Hole Punched Hole | Punched Hole Punched Hole 
| x) Original Pilate, —— hay g -75 in. diameter | .75in. diameter | .75 in. diameter -75 in. diameter 
| a Average. meter, : | Reamed to .79in. | Reamed to 81 in. | Reamed to .83 in, | Reamed to .85 in. 
“3 | 8 | y | diameter. diameter. | diameter. diameter. 
= | Z | 
> | & eager 72 = sss | ated j j | = 
° - |} £& & | | 6$2a sS2a | |ei2s | ££2a 
5; 3 | £pe |e, /eus-e| ec. l/ebe~e|..|e8e=e|.. | dbe2.| ou 
5 & | > Es | 33-7" e< Soe™ | Es Soe | S45 Soe— | SE 
| | 2 oka, |}Se)] ote S| £& Seb. | SE | obeE.| SE) ob f. | SB 
¢| $ | S22 go | dees | 38 | gaa s | Ss | gaa" S| Bs | g2G-s | Ze 
z 2 E2.¢ | #5 | F288 | 25 | 8285 | Ss | Begs | Ss | Begs | 28 
=e] SEsEg Sa | Secne8| 62 Setnea| §2 | Sesnk| 2 | Sane! & 
D | a ~ 2 ~ | = =) Bg ~ 25] |» 25 
in. | | | | } 
| 2) | 79,200 | 20, 5.6 | 80,600 | 19.0 | | | 
.30| 2-12 | 83,300 | 19. 5.0 | 85,000 | 17.9 | 
| i x™ | 88,400 | 17. 4.7 | 83,200 | 112 | 88,000 | 16.0 | | 
| 4) x 82,900 | 18. 5.1 | 84,100 | 18.6 | 
40| £722 86,500 of 4.9 | 79,300 11.3 | 87,200 | 13.0 | | } 
| $) * 89,800 4.0 | 65,100 | 4.3 | 77,400 | 66| 90,300 | 117 | 
| 4) | 83,700 ! ¢ 5.4 | 76,100 | 53} 83,900 | 13.9 | 
50) 2-2} 88,500 (13.1 | 71,200 | 30 | 74,100 | 4.1 | 79,900 | 8&7] 88,800 | 11.9] 
| 3) * | 91,800 11.4 | 69,3 2.5 70,900 | 2.0); 73,700 | 30) 81,400 4.7 | 92,300 10.0 
| | | | | 
TaBie Il.—ANNEALING ErrecTs ON SHEARING AND HAMMERED O. H. STeet Piates. 
Average Tensile Resistance of 5 Test a 
Pieces in pounds per square inch £2 
f section at ss 
Carbon, : $ o¢ 
per cent. Treatment of Test Pieces. 3 = 
Elastic Limit. Rupture. x 
-30 Specimens cut in planer.. 45,170 86,720 19.1 
.30 Specimens sheared out .. as aa 31,290 69,376 11.3 
.30 Specimens sheared out and annealed ua aa 44,830 84,950 20.2 
.30 Specimens hammered cold, then cut out in planer 63,720 85,380 3.4 
.30 Specimens as above and annealed ee a 46,360 82,970 16.8 
40 | Cut in planer _ 58,640 89,880 16.4 
40 Sheared out ‘se ae 41,250 75,400 8.3 
.40 Sheared out and annealed ; - 51,470 86,320 16.7 
40 Hammered cold, then cut out in planer 64,180 87,560 2.3 
-40 Hammered, annealed, then cut in planer 51,710 85,890 14.1 
-50 Cut in planer 62,070 93,210 11.4 
50 Sheared out «a es 49,960 82,930 5.2 
50 Sheared out and annealed 59,390 92,560 120 
50 Hammered, then cut in planer ea a ae 71,630 | 91,810 0.7 
50 Hammered cold, then annealed and cut in planer 65,120 90,620 8.1 
TaBLe I1].—Comparative ReEsuLtts OF ANNEALING EFFrEcts UNDER UNIFORM Heats UPON STEELS OF 
DIrFERENT CARBON PERCENTAGES. 
Average Tensile Average Tensile : 
Resistance of 5 Test-Pieces | Average — Resistance of 5 Test-Pieces | Average 
in Ibs. per sq. in. at Elongation in Ibs. per sq. in. at — 
4 2 in. 2 in. 
Pr oer Dimensiens,'|—____— ~ ——— oe cent. per cent. Remarks. 
Elastic Limit. | Rupture. Elastic Limit. Rupture. | 
Unannealed. Annealed. 
43,100 76,400 24 Fractures fine and 
Bx | silky throughout. 
.30 | = 3 32,300 | 59,200 29 
28 49,300 | 90,900 7 ei | Fracture as above. 
<2 
40 oa | | 41,700 | 79,500 22 | 
as | | | 
| = | 56,700 97,200 13 | | Fracture very good. 
a | * | 43,300 | 90,700 16 | 
| | { 
TaBLE IV,—ComparaTIVE RESULTS OF ANNEALING Errects AT DIFFERENT TEMPERATURES UPON STEEL 
or UNIFoRM COMPOSITION. 
ge | At Dark | At Bright | 
| | ar right | 
28 Test. Cold. | _—_ Cherry Cherry | Remarks. 
Sb | Heat. Red Red. 
8 | 
| | 
Elastic limit per square inch 43,320 40,800 35,560 30,920 
30 Ultimate per square inch .. ny i 74,950 | 70,360 62,390 57,380 Averages of four pieces at each 
: Per cent. elongation in one foot.. eal 20. | 23. 28. 36. temperature. 
Reduction of area, per cent. | 35. | 38. 44. 53. 





TaBLE V.—CoMPARATIVE RESULTS OBTAINED BY ANNEALING IN LIME AND IN OIL, STEEL OF UNIFORM COMPOSITION 
AND HEATED TO THE SAME TEMPERATURE. 

















mot Heated to Dark Heated to Bright 
Giaton Cherry. Cherry. } 
per anit Test. Cold. | | Remarks. 
iat | Annealed | Annealed | Annealed | Annealed | 
| | in Lime. in Oil. in Lime. in Oil. | 
Elastic limit per square inch ..| 50,180 | 41,930 45,470 36,660 40,190 | The figures in each 
40 Ultimate per square inch 93,200 79,890 83,130 71,930 75,310 | case represent the 
: Percent.elongation ..  ..| 15.3 22.3 19.8 25.3 21.8 | average of five testa. 
Per cent. reduction of area __.| 30. 38.7 40.7 42.8 46.1 
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TabBLeE VI.—Tests Resvtts or Eyr-Bars with WELDED Heap Dik-ForGED AND DIFFERENTLY ANNEALED. 





longa- 


Ultimate 
Strength. 


Area per cent. 


Per sq. in. of 
Section. 


Carbon, per cent. 
Per cent. E 

tion in 45 inches. 
‘ontraction of 


C 


rs 


25,780 | 62,790 9.75 inches from 
pin-hole. 

8.0 inches from 
pin-hole. 

16} inches from 
pin-hole. 

About middle of © 


28,240 | 63,550 


29,770 | 73,130 


28,030 | 68,330 


var. 
$2,330 | 68,760 About middle of 


33,580 67,990 2.2 5.8 


ar, 
About middle of 


43,920 | 70,310 $3.8 


43,980 | 70,690 41.4 





however, that this result was obtained only subsequent 
te the breaking of the bar, that lines of weakness must 
have been developed throughout the whole bar while 


Fracture. 


Fine and Silky throughout. 


REMARKS, 


Annealed from cherry-red in hot ashes. 


_ Annealed twice from cherry-red—once 


‘ ashes, the 
second time in oil, 


in 


Annealed from cherry-red in oil. 


| Test specimens cut from original bars before working 
Section 1.072 sq. in. ; elongations in 10 in. 


if done by experienced hands who really understand the 
heating and treatment of steel, without any greater risk 
of imperfect welds than there is in iron. The danger 
from welding is no greater in steel than in iron, and the 
source the same in both, namely, bad workmanship. 

But of all the shop manipulations required in the 
management of structural steels, annealing is, without 
question, the one of the most importance to the engineer. 
Its corrective effects, in cases of local hardening, occa- 
sioned by previous working of the material, are at present 
fully acknowledged and understood. But while there is 
no doubt of the beneficial results obtainable from careful 
annealing, it must be conceded, on the other hand, that 
this treatment is liable to do more mischief than good 
unless properly performed. Great care must be exercised 
in the heating, in order to prevent oxidation or partial 
decarburisation. It ought, whenever possible, to be per- 
formed in a gas furnace and at a temperature higher than 
that at which the metal was last worked. The scarcity 
of recorded experiments on the effects of annealing at 
various temperatures, more or less rapidly applied, and 
under different conditions of cooling, has led me to under- 
take a series of tests of this nature. 

It was deemed desirable to establish, 


in the first 


| place, whether or not the annealing produced different 


| equal conditions of heating and cooling. 


effects upon steels of different carbon percentages under 
For this purpose 


| specimens exactly alike in dimensions, but differing in 


being strained to rupture, and, since the bar broke in the 
shank, that the weld had proved itself stronger than the | 
bar. 

Fig. 3 is a portion of the Shank near the break, and 
shows well the reduction of area and silkiness of fracture. 


carbon percentage, were heated slowly and simultaneously 


| in a gas furnace to a dark cherry-red, and then annealed 


in lime for twelve hours. The average results obtained 
from these tests are collected in Table III. From the 
result obtained there, it will be seen that the effect of 
the same heat is greater in the lower carbons than in the 


| higher ones, and that, therefore, if we desire to accomplish 


| by annealing the same results in these latter, we shall have 





| crystallisation. 
| preferable practice, when working in the higher carbons, 


to apply a heat which will be found dangerously near to 
the point where slow cooling is apt to be followed by 
To avoid this danger, it will be found 


to resort to repeated annealings at lower temperatures. 
In endeavouring to collect opinions on this subjeet of 
proper annealing heats from those whose practice required 
them to resort to annealing, I encountered the most 
divergent views. Ditferent manufacturers who used steel 
from thesame mills and of the same grade and for the 
same purposes, differed very decidedly as to the proper 
heat required to produce the desired effect, this difference 


| of opinion covering the whole range from black heat up 
| to bright cherry. 


To prevent decarburisation and to render the welding 
places perfectly clean, various welding powders have been | 
recommended, but have never come largely into use—for, 
after all, a good and clean weld, be it in iron or steel, 
depends upon the skill and the intelligence of the black- 
smith. Unfortunately that dignitary is often only | 
dogmatic and obstinate, ‘‘ knows all about steel” and, | 
therefore, cannot be taught anything. If the steel maker 
has furnished the constructing engineer with otherwise 
good steel, but which, somehow or other, ‘‘ will not weld,” | 
the source of the trouble may safely be sought for in the | 
blacksmith shop. 

There is one point in welding steel which cannot be too | 
strongly insisted upon, and that is that the pieces, after | 
having been brought to welding point, should not be 
struck heavily with the hammer, but only tapped lightly 
at first until they have begun to weld; after that the 
sledge or steam hammer may be used with perfect 
freedom. Another important consideration in welding 
steel is the heat. While it is impossible to give any 
specific rules on this point, the general rule, which will be | 
found to hold good in all cases, is not to heat the steel 
any higher than is absolutely necessary to effect a weld— 
the higher the steel is in carbon, the lower the heat at 
which it ought to be worked ; hence necessitating heavier 
hammers—and next, not to finish the operation at too low 
a temperature. It will be best to work the steel as 
rapidly as possible, reheat as often as required to prevent 
working or finishing cold, and anneal immediately after 
welding the whole piece—not only the immediate vicinity 
—containing a weld. The annealing heat should always 
be higher than that at which the piece was finished. 

In the manufacture of eye-bars the hydraulic upsetting 
process will, without doubt, be found to give the best 
results in steel, as it does in iron, yet I have no hesita- 
tion in saying that the eyes may be formed by welding, 


I next proceeded to make experiments upon the same 
grade of steel at different temperatures. These results 
will be found in Table IV., and show very plainly that in 
steel the loss of tensile strength and gain in stretch are in 
direct ratio to the heat applied—that is, in annealing at 
the lower heat, the loss of strength and gain in ductility 
are less than at higher temperatures, 

The difficulty of constructing a furnace suitable for 
annealing long tension members led me to try the experi- 
ment of annealing in molten lead. Notwithstanding the 
fact that it is frequently asserted that good results may be 
obtained from this, I have invariably found the effects 


| from this metal bath to be exceedingly unsatisfactory, and 


I do not see at present any other solution for this 
difficulty than the construction of specially designed 
annealing furnaces. I further found that many 
of the unfavourable results of annealing could be directly 
traced to the method of cooling and to the want of proper 
exclusion of the air. This led me to resort to annealing in 
oil, and the results of a few of the tests made by this 
mode of annealing are given in Table V. As is seen there, 
the results obtained in this way are by far the most satis- 
factory and the least variable. 

These tests were all made on small specimens, and in 
order to find out if the conclusions reached in this way 
would be borne out in full-size bridge members, I had 
some eye-bars made and tested at the Watertown 
Arsenal. 

I have already referred to these bars and given their 
analysis, and will only repeat here, in short, that they 
were of .30 carbon steel, with built-up heads and die- 
forged. The results of these tests are found in Table VI. 

The steel for these bars was made at the Otis Steel 
Works, of Cleveland, Ohio, and the eye-bars were 
made under my personal supervision at the Passaic Roll- 
ing Mill Company’s works, of Paterson, N.J. They were 
the first steel eye-bars ever made there, and of course a 
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certain amount of difficulty, on account of the hovelty 
of the work, might well have been expected. The bars 
were too light for hydraulic upsetting, and had therefore 
to be upset by handand heated in an ordinary blacksmith’s 
fire, requiring at each end from three to four heats 
Next, the building up of the heads with two pieces 
required as many more heats. It will therefore be readily 
seen that the steel received rather severe treatment, and 
considering that the finishing of each head required from 
seven to eight heats, an error of judgment in any one of 
which might have ruined the material or resulted in a 
weak weld, the results obtained must certainly be regarded 
as very satisfactory, and as exceedingly creditable to the 
intelligence of the men engaged in the work, 

After finishing the heads the bars were heated once 
more in an ordinary furnace, and the first four, marked 
A, B, C, D, were then annealed for about twelve hours in 
hot ashes, and the bars E and F by immersion in oil. To 
find out, further, if a second annealing, if done in oil 
would still show an improvement by this method over the 
ordinary mode of annealing, the bars C and D were, after 
cooling in the ashes, once more reheated and then 
annenled in oil. Summarising the results of the tests, we 
find : 

1. That in every case the bars broke in the shanks, de- 
veloping no weakness in the welds, and that, therefore, 
the welding had been successfully accomplished, and 

2. That the difference between annealing in oil and 
annealing in the air is largely in favour of the former. 

[ am not prepared to accept these results as quite con- 
clusive, yet am strongly impressed with the idea that 
annealing in oil, or, as perhaps some will be inclined to 
call it, ‘* tempering in oil,” can be very successfully em- 
ployed with the tension members of steel structures. 

It only remains now to call attention to the effects of 
certain mill manipulations, which are also apt to have a 
pronounced effect upon the mechanical properties of the 
final product. Foremost among these is the rolling, and 
the heat at which this operation is commenced and 
finished. Overheating or underheating, too hot finishing 
or too ¢old finishing, excessive reduction in the passes, or 
too little reduction from the ingot, have all their peculiar 
influence and are capable of producing such changes in 
the steel as to render nugatory the forecast of the mecha- 
nical properties based upon its chemical analysis. 

Engineers will tind that the character of the rolling-mill 
machinery determines very largely the heating practice in 
different mills. In mills with abundance of power, strong 
trains and proper reductions in the passes, it will be 
found that overheating is rare, but, on the other hand, in 
order to save reheating, and with full reliance in the 
power of the train, finishing is frequently done at too low 
a heat, and roll-hardening is the result. Again, in mills 
with weak trains, inadequate power, or excessive reduc- 
tion for speed of rolling, it will be found that high heating 
is the rule, and carried to the very verge of safety, and 
hence burnt steel is not infrequent. Roll-hardened steel 
is easily remedied by annealing, but the heat must be 
uniformly applied over the whole piece at once, and 
carried to a bright red—dark red is insufficient in this 
case—and the cooling must be done very slowly and 
under exclusion of the air. Burnt steel is best remedied 
by consignment to the scrap heap. 

Another source of danger to the homogeneity of the 
finished product is to be found in cold-straightening. 
The presses in many mills are so constructed as to exert 
absolute shearing stresses, and are apt to do more harm 
than any subsequent service can do. Cold-straightening 
ought to be done at black heat, and the local effects of the 
press be modified by distribution over a large area, This 
can be accomplished by the use of broad oak wedges or 
the insertion of pieces of plank. Generally plates, angles, 
beams, &c., have of necessity to undergo more or less 
hammering in the course of construction, and as this 
produces effects comparable to punching and shearing, 
though in a much less degree, it becomes necessary, in 
steel construction, to modify these effects in the same way 
by protecting the metal surface with wood and substi- 
tuting heavy wooden mallets for sledges. 

In fine, the working of steel in every stage requires care 
—and, above all, intelligence—and the men engaged in it 
must be impressed with the necessity for careful manipu- 
lation and rational treatment. Undoubtedly the steel 
must possess the proper qualities for structural purposes 
in the first place, but then it must also be properly 
treated subsequently if it is to bring those qualities into 
the finished structure. 


THE HypDERABAD Raitway.—It is understood that th 
Nizam’s Government has sanctiomed the Hyderabad 
railway scheme which found such favour with Sir Salar 
Jung. The existing State Railway will be taken over 
by a London company, and an extension will be carried 
out. This arrangement is expected to be of great benefit 
to the Hyderabad State. 


SPANISH CoaL.—Within the last few years the develop- 
ment of the coalfields of Asturias has greatly advanced. 
In 1882, 219,508 tons were raised, against 167,580 tons in 
1878. Large as the former quantity is, there can be nu 
— that it is insignificant, compared with the future 

emand for fuel for the rapidly increasing number of 
railways and industrial establishments. 


CrrcuLaR TICKETS BY THE St. GOTHARD-—Rail way com- 
panies in connexion with the St. Gothard line have agreed 
to issue international circular tickets, from stations in 
Italy, Switzerland, Belgium, France, Germany, and 
Holland, vid the St. Gothard line, at a reduction of 
30 per cent. on the ordinary fares, and good for sixty 
days. This arrangement entered into operation on the 
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Johnson. Coufinhal. | 


| 


T. Inglis and C. al 
Ai Edinburg: 
awardee ™* 


J. 1B etn and W. 
Hamnett, Stockport. 

Brandon. Lavarenne. 

W. H. pao Man- 
cheste 

M. Finch, " silvertown, 


Essex, and J., 
and 8. Willoughby, 
Plymouth. 

Longsdon, Krupp. 

J. Garstang and A. and 
A. H ling, Burnley. 

Haddan- Hamilton. 


8. Davis, Brighton, 

Haddan. Vidal, 

Haddan, Vidal, 

J Wigglesworth, Sal- 
taire, Yorks. 

C. Major, Bridgwater. 

J.B. H. Gordon, Lon- 


don. | 
W. Anderson, London. | 


| 


A. R. Leask and E. 
Torrini, London, 

Reddie. Wilson, 

Klingberg. Lunde: | 


berg. 

F. i. W. Livesey, 
Lond 
Lake, 
F. Piercy, London. 
Lake. Farcot. | 


Lake. Burrows. 
J. W. Holland, aaa 


on. 
Chase. 


R. I. Barnes and H. 
8. Heath, London. 
J. McHardy, Dollar, 


N.B. | 
R. 8. and R. Collinge, | 
Oldham. | 
R, Atkin, London. 


Imray. La Société 
Hemart et Cie. 

J. M. Betts, Edmonton. 

C. Davis, London. 

Haddan. Kutscher. 

C, Jarvis, Live 

F. Heslop, Leeds. 

Thompson. Mansion. 

A. Watt, Live: a 

J. C. Butterfield, Lon- 


on. 
C. Mace and J. Brew- 
ster, Sunderland. 





D. Poznainski, London. 
H. Greene, London. 

Johnson, La Société 
A. Chertemps et Cie. 


G, H. Jepson, London. 
Lake. "alkenhuizon. 
Lake. Crockford. 


Morgan. Bonicard 
and Huet, 


A. J, Altman, London. 

Pieper. Studer, 

Rock. Lees and Rock. 

R. C, Jay, Lendon. 

C, L. Jackson and J. 
Westley, Bolton. 

J. Mearns, Salford. 

W. H. Kenyon, Hud- 
dersfield. 

Henderson. Dufeu- 
trelle. 

“oe. Krnka. 

Whitgrove, Wor- 

* on 

Abel. Schierholz. 

Cheesebrough, Tom- 
kins 


¢. 8. Rogers, Bristol, 
J. E. Mancck, Hey- 


J. C. Bauer, London. 
R. McCombia and W. 


sain Ph 
a ¥. Broglas 


Loni et, 
H. Owen, Birmingham. 
Carg and 





Clark. 
Moen, 


ABBREVIATED TITLES, &0, 


Machinery for moulding and com- 
pressing carbonaceous, &c., mate- 


Regulating the feed in roller mills. 


Drying ovens for lace, &c. 


Milling or falling and planking felt 
hat bodies, « 

Construction and propulsion of ships. 

Barbed fencing. 


Burning smal! pyrites and calcining 
ores, &¢, 

Railway wheels, &c., 

Dobbies or jacquards, 

Car axle boxes. 


tion). 


(Complete specifica- 


| Saddles for bicycles, &c. 


Buoys or a 
Files and ras 
Combined poy or form and table, &c. 


| Roofing tiles. 
Electric meters. 


Carriages for heavy ordnance. 
Insulating, &c., compound. 


| Obtaining motive power. 
Lamp burners. 


| Gas motor engine. 


| Moulding plastic materials. 
plete specification). 

| Water-closets, 

Centrifugal ae. blowers, &c. 

| Scutching flax, hemp, &c. 

Cowls, exhausters, or ventilators. 


(Com- 


| Ingcating and jsignalling the depth 


of water, 
Sewing machines, &c. 


Looms for weaving. 
a for arresting the speed of ships, 
Steam tricycle. 


| | Telephonic apparatus. 


Colour- boxes. 
Gas stoves. 
Buckets for dredging, &c. 
ss machinery. 

ping apparatus for builders, &o, 
Driving centrifugal machines. 
Treating ores containing antimony. 


&eo. 
Apparatus for consuming smoke. 


Spirit cooking stoves, &c. 
Folding packing cases, &c. 
Insulating wires, &c, 


Fasteners for buttons, watches, &c, 

Furniture casters. 

Steam boilers. (Complete specijica- 
tion). 

Steam hydraulic, &c., motors, 


Lawn tennis bats 
Regenerative lamps and gas burners, 
Steam boilers, &c. 
uses. &e. 
Bleaching kiers, 


Automatic “ registering” apparatus. 
Looms for weaving. 


Bobbin net and twist lace machines. | 


ds. 
es, and gates, 


Manumotive veloci 
Metal fencing, h 


Enamelling moulded articles. 
Storing electric energy. 


aye and telegraphing 
Stench t oo 


the 


Spanners. 
Water-closet bafins, 
Disintegrating rags, & 
Burners. 


Fastenings for shirt and collar studs. | 


gloves, &c. 
Barbed fence wire. 
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| Lake. 
| Johnson. 
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J. F. Williams, Liver- 
G Walker, Birming- 


y- - Fitch, fey mrad 
P. Coultas, Grant- 


* ham | 
H. Stearn, London. 


t H.8. Hawker, Mose- 
ley, and J. W. Sala- 


ILLUSTRATED PATENT RECORD. 





ABBREVIATED TITLES, &o, 


Pencils with movable leads. 
Ends of braces, &c, 


Buttons and other fastenings. 
of portable engines. 

Creating a vacuum. 

Electric hand tool, 


man, Birmingham. , 


Newton. Hutchinson, 


Groth. B. y Ortiz. 
| Haddan, Liebiy. 
Haddan. Tremsal, 


| J. Greenwood, Bacup, 


Lane. 

eS Spawn, a 
land, , USA 

J.C. Cox, London, 

E. Jones, London. 

R. D. Bowman, Lon- 


Stollwerck. 
Crespel 

Bros. and Martin. 
A. Bower, St. Neots. 
C, Davy, Sheffield. 


Pabst. 
lark. (érard-Les- 
cuyer. 


| G. Selve, Altena. 


Lorenz. 


Abel. 


Railway carriages. 
“me machine, 


i 
Washing and scouring wool. 
Electric wire conductors, &c. 


Producing carbonic acid gas, 


Tills. 
Measurement, &c., of ribbon, &c, 
Electro-motors, 


Effervescent liquids. 
Treatment of natural basic phos- 
phates of lime, 
Protection of iron, &c., surfaces. 
ow ingots in plate rolling 
mills. 
| Galvanic elements. 
| Electric incandescence lamps. 


| Metallic alloys. 
| Blank cartridge. 


H. ace - Packing for steam engines, 


J. Hop, Ashton-under-| Screwing apparatus. 


J. P, Liddell, New- 
town, Cheshire. 
Edgerton. 
Pitt. 


A. W. Ward, London. 


Edgerton 


T. H. 8. Hawker, Mose- 


ley, Wore. 
J. —" Addie, Glas- | 


we “Hindson, Gates- 
head. 


A, P. Sheffield and A. 
W. Wills, Leicester. 
L. B. Gray, Boston. 


J. Oliphant, E. B. 
Burr, and J. W. H. 
R. Gowan, London. 

T. Carter, Sunderland. 

Lake. Knell. 


J. G, Howard, Bidden- 
ham 


E. Holliday, London. 
W. Ayres, London. 


C. Baumgarten, Berlin. 
Hal- 


Von Nawrocki. 
taufderheide. 

Imray. De Briey. 

Imray. La Société 
Joly et Cie. 

F. G. Riley, London. 

L. B. Bertram, Lon- 


don. 
Pataky. Fabrikant. 


| Lyn 
J. ep. ‘Hawthorn and) Washing machinery. 


Electric arc lamps. 
specification). 
Dynamo-electric machines, &c. 
(Complete specification), 
Heat-retaining and life-saving dresses 
Arce and incandescence lamps, and 
generating, &c., electric currents. 
Recovering ammonia. 


} 
| Steam boilers. 
| Manufacture of stockings. 


(Coinplete 


Insulators for electric wires. 
| plete specification). 
| Galvanic batteries. 


(Com- 


Steam boilers. 
Producing illusory dramatic effects, 
&e. 


Marking lawn tennisground, &. 
Protecting corns, bunions, &c. 
| Stench traps. 
Steam engines. 
Rising hinges. 


Weldless chains. 
Candle wicks. 


Securing corks in bottles. 
Reservoir pen sockets, &c. 


Building of fireboxes. 
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No. | Name. No. | Name. No | Name. 
1883 | 1883 | 1883 | 
2490 | Tristram & | 
| Westhead, —_— | ant 
| | 
Il.—Announced June 19, 
No. | Name. No. Name. No. Name 
1883 | 1883 | 1883 | 
933 | Lee & Beale, | 2312 | Bull, 2565 | Edwards 
1889 | Lake 2334 on (Crémer- 
(Philips & | 2375 ack. | a et 
Kitson). 2458 Seagi. | 
1940 | Redpath and} 2501 | Turnbull, 2567 Saeie 
Anderton, | 2519 | Chapman. (Liautand 
977 | | Goulton. 2553 | Vernon. and Co.) 














INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 

For Particulars see Corresponding Numbers in Lists of 
Applications for Patents. 





No. 
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2903 | Gally. 





| 
| Name. No. | Name. | No. | Name. 
| | a 
1883 | 1883 | 1883 
2878 | Muller. 2904 | Lake 2928 Lake (Chase). | 
(Harvey). | 2952 | Lake 
2916 | Haddan etd 
| (Hamilton), | 








NOTICES TO PROCEED. 


1.—Time for entering Opposition expires Friday, 


July 6, 1883. 



























































































































No. Name. No. | Name. No. | Name. 

| | 
} 
1883 1883 | 1883 | 

718 | Von Naw- 871 | Woodhouse, | 1604 | Schénheyder. 
rocki | Rawson, & | 1813 | Mills (Dé- 
(Sakoviez Coffin. | grange). 
and Rosen- 77 | Reap. 2231 | Possett and 
blu). 910 | Pitt (La In- | Schimansky. 

726 Livet. dustrielle | 2285 | Pearn, Pearn, 

730 Selwyn and des procédés | & Addyman. 
Walker. Raoul Pictet)| 2308 | Price. 

733  Gubbins 980 | Snelus. 2410 | Blythe. 

762 Codd 1045 | Pattinson. 2427 Gorz. 

774 | Bracewell, 1092 Brewer 2471 | Wiley. 
Bracewell, (Malen and | 2482 | Browne. 
and Pilk- Deglise). 2494 | Brotherhood. 
ington. 1137 | Nobbs. 2504 | Griffiths. 

776 Whitaker. 1226 Mace. 2510 | Clark (Sher- 

812 | Thompson, 1334 Boult | aman). 

813 | Brougham (Reaser & | 2511 | Vacherot. 
(Klotz). Stein). 252 | Trotha 

850 Webb. 1380 | Brown, (Schlippe). 

852 Schultz. Bares, 2878 | Muller. 

| and ‘Bell. 
11.—Time ‘Ae entering Opposition exprres Suc 
July 10, 1883. 

vo. | Name. No. Name. No. Name. 

1883 1883 1883 

787 | Evans and 884 Haddan 1482 | Campbell & 
Mason, (Syllwasschy Goolden. 

791 | Rowan. 895 Barrett. 1495 | Thompson 

792 | Rowan and 905 Dunbar. (Taylor). 

Williams. 914 Lange. 1529 Thompson 

796 | Spurrier. 923 Haddan (Barney). 

803 | Mullett. (Bouilly). 2069 | Thompson 

807 | Schreiber. 948 | Jones and (Flint). 

808 | Isherwood. Gamwell. Miller. 

828 | Bolton 959 | Tongue Linkleter. 

(Potter). (Curtis). Brewster. 

834 | Von Naw- 972 | Haddan Hale. 

| rocki (Gaillet & Lane and 

| (Gerken, Huet) Steuart. 

| Goliasch, d] 1025 | Lake Vaux. 

| "0. (Jouffray). Slater. 
837 | Abel (Pas 1041 Nortonand | 2 Dugdale. 

| vouri). Edmiston. | 2558 | Thompson 
845 | Tugby. 1055 | Brumleu. (Stevens). 
853 | Larmuth andj 1060 Von Martini. | 2903 | Gally 

| Howarth, [1172 | Holt. 2904 | Lake 

; Pocock. 1207 | Lake (Hyatt). (Harvey). 

870 | Camin. 1229 | Dawes. 2916 | Haddan 

872 | Clark (Moret)} 1420 | Lloyd. (Hamilton) 

882 | Foster. 1431 | Burton. 

PATENTS SEALED. 
1.—Sealed June 15. 

No. Name. No. Name. No. Name. 

1882 1382 | 1883 

5936 | Lake 6091 | Bennis. 216 Donkin. 
(Vaughn). | 6096 | Haddan 250 | Haddan 

6010 Brydges (Schonner). (Nussbeck). 
(Klauke). | 6106 | Taylor and 351 | Croft and 

6020 | Anders and | _ Challen, Lomax. 
Henck, 6114 | Emmens. 469 Brydges 

6022 Barlow 6135 | Dimmock. (Grove). 
(Bohringer).} 6167 | Reddie 490 | Haddan 

6023 | Lake (Tore | (Starr). (Siebold). 
rence). 6171 | Gresham. 563 Hamilton. 

6029 | Hoghton. 6195 | Wigham. 653 | Lowry. 

6031 | Thomas. 6200 | Lake 1042 Clark 

6037 | Luzeau- | (Maiche). (Hammer- 
Coudrais. | 6213 | Darling and stein). 

6040 | Bull. Long. 1377 Robson and 

6042 Barnes. 6216 | Armer. Tingle. 

6049 | Leask. €241 | Clark (Der- ] 1424 Walker. 

6051 _ Dixon. vauz-lbled] 1442 Paterson. 

6052 _ Dutton & Schoen- | 1637 | Todd, 
(Leinbach } 1883 berg). 1677 | Abel (Otto). 
& Wolle). 19 | Forest, 1689 Seale. 

6075 | Groth (Bern- 50 | Glark 1734 Frost and 
stein). e | (Dubois). Earl. 

6077 | Groth(Loes: 54 | Gedge (Guy).f 1945 | Lake 

| _ & Kyeser). 61 | Brydges (Coupland), 

6078 | Groth | (Grove), 1983 | Allison 
(Olausen). 66 | Johnson (Shelbourne) 

6082 | Nunan. (Lefebure). | 2081 | Imray (Holt 

193 | Meyer. & Westcott), 
Il.—Sealed June 19. 

No. Name. No. Name. No Name. 

1882 1882 1883 

5007 Haddan 6134 | Townsend. 18 | Simon 
(Berger). 6136 | Bennett and (Hagans). 

6079 , Engel (De Walker. 26 | Jenkin 
Lavat), 6140 | Foden. (Partly 

6084 | Edwards 6156 | Cope. Ewing). 

| (Zalm), 6160 | Guillaume & 35 | Harfield. 

6107 | Knowles, Lambert. 67 | Crompton & 

Faulkner, | 6166 | Symons. Kempster. 
| Metcalfe, 6172 | Knowles. 252 | Haddan 
| and Raines.j 6193 | Handford (Mallinckrodt 

6109 | Crommelin, (Edison). 262 | Lake (Cogs- 

| Lees, Spain,} 6219 | Lake (Dan- well). 
| & Thompson} | givillé). 290 | Sprague. 

6115 | Anderson andj 6222 | Bradshaw, 817 | Mosley. 

Darling. 6223 | Macbeth and] 846 Macleod. 
6120 | Boult (Lam- Cottrill. 960 Rogers 

beret and | 6237 | Lake (Gorham) 

Billoud). (Mondos). | 1574 | Morrison. 
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No. | Name. No. Name 
1883 | 
1603 | 
1675 | 
1740 | 


No. 


1883 
1819 


Name. 





Lake (Stoll- 
werck). 
Rowell. 
Jenkin, 
Spencer and 
Bagshawe. 


| Huntington 

and Koch. 
Johnson 

| (Condict). 

1816 | Kirkaldy. 


1883 
Wade. 1758 


Krupp. | 
| Portway and 
| Walker. 
| 
‘ 


1912 
1913 
1920 


1797 











FINAL SPECIFICATIONS FILED. 
Nos. 5233, 5243, 5418, 5730, 5876, 5882, 5891, 5893, 
5899, 5900, 5902, 5903, 5904, 5917, 5923, 5934, 
5937, 6071, 6103, all of the year 1882. 
5909, 5912, 5914, 5932, 5935, 5951, all of the 
year 1882. 
5918, 5920, 5925, 5929, 5931, 5933, 5939, 5957, 
5964, 5969, 5970, 6012, 6019, all of the year 
1882. 


5944, 5045, 5949, 5950, 5953, 5958, 5959, 5961, 
5963, 5968, 5972, 5976, 5977, 5980, 5985, 5986, 
5998, 6008, 6025, 6093, all of the year 1882. 

5429, 5973, 5974, 5978, 5982, 5987, 5992, 6054, 
all of the year 1882. 

5624, 5936, 5997, 6000, 6002, 6006, 6010, 6018, 
6033, 6040, 6042, 6063, 6170, all of the year 
1882. 


June 9, 1888 


” 11, ” 
” 12, ” 


» 13, 





PATENTS WHICH HAVE BECOME VOID. 
I,—Through Non-Payment of the Third Year’s Stamp Duty of 501. 





No. | No. 


Name. 


No. | 

1880 | 

2259 | Wigg. 

2260 | Monk. 

2264 | Graham. 

2265 | Williams. 

2266 | Darwin. 

2267 | McGrah and 
| Wood. 


Name. Name. 





1880 
2316 | Wood, 
| Betjemann. | 2318 | Vaughan 
Thompson | (Diek). 
(Chavignot | 2320 | Varley. 
| et Gérard), | 2325 | Atkinson. 
Tribalt and | 2326 | Batonnier 
| Hawkins. (Batonnier 
Hardaker. & Michel). 
Hunt. 2329 Lake (Bray). 
Sagar. 2331 | Lake (Smith 
Meyer. & Smith). 
Cousins. 2332 Griffiths. 
Livesey 2334 | Forster and 
(Livesey). Leighton. 
| Thompson 2336 Shaw and 
(Joltrain). Spencer. 
Forbes. 2338  Wilson(Hof- 
Lake (Pike), meister & 
Lake (Vick Friedrich). 
«& Harbach), 


Kennedy. 


| 
2268 | Kippax. 
2269 | Lake 
| (Proetor). 
Watson. 
| Slater. 
| Bury, 
Deverill. 
5 | Rogers. 
7| Guest and 
Brookes. 
Raynes, 
Raynes, 
| & Evans, 


2271 
279 











II.—Through Non-Pa of the Seventh Year's Stamp 


ty of 1001. 





No. 


1876 | 

2334 | Waters and 
| Linton. 

2338; Wilson. 

2341 Brinsmead. 


No. 


1876 

2347 | Dernoncourt. 

2350 Johnson 
(Stewart), 

Beckett. 


Name. Name. No. Name. 





1876 

2381 | Walker. 

2383 | Morley. 

2389 | Hamilton & 
| Frasi. 








2354 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’, HAS BEEN PAID AND REGISTERED. 





| Nl 
. | Name. No. | 


No. Name, Name. 





1880 | 
2536 | Showell, 
Showell, & 
Empson. 
2437 | Holt. 
2469 | Nichols. 
2488 | Lamont. 
2972 | Lindop. 
| 


1880 | 
2374 | Fletcher. 
2554 | Vaughan 
| (Du Temple) 
2604 | Thomas. 
2387 | Bright. 
2389  Nagant. 
2395 | Dufrené 
(La Société 
Anonyme | 
le Froid). | 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR’S STAMP 
DUTY OF 1007. HAS BEEN PAID AND REGISTERED. 


Sim. 
Dobson. 
Fox and 
Greig. 
Sachs. 
Mewburn 
(Achard). 














No. | 
1876 | 

2566 | Hart. 
2497 | Tylor. 


No. | Name. 


1876 
2499 


No.| Name. Name. 
1876 
2416 


2429 


CONFIRMATION OF PATENT.—NOTICE OF APPLICATION FOR 
LEAVE TO BRING IN A BILL, &c. 


Haddan’s electric lamps. Notice is hereby given that applica- 
tion has been made to Parliament in the present session for a Bill 
for the following purposes: 1. To continue and confirm Letters 
Patent granted to Haddan for electric lamps. 2. To enable the 
said Haddan to pay the stamp duty of 50/. on the said Letters 
Patent, and upon such payment being made, to enable the Com- 
missioners of Patents or their clerk to stamp the said Letters 
Patent or a duplicate thereof. 





Johnstone. 
Sleep. 


Lake 
(Heyl). 











ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING JUNE 16, 1883, 


Abstracts marked with a * relate to appli not pr 
with. The number of Views given inthe Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names. 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either personally, or by letter, enclosing 
= of price and postage, and addressed to Mr. H. READER 

ACK. 

3767. Decorating Glass, Wood, &c.: T. Markham, 
Manchester. (2d.)]—Ferns, flowers, or leaves, covered if desir- 
able with silver or gold, are cemented on glass, wood, stone, or 
other substance, and covered with transparent waterproof varnish. 
(Provisional protection not allowed. August 8, 1882). 


410% Knitting Machines: P. B, Standring, Gand, 


$e, oe | 








Belgium. (2d.)—The machine is arranged to make two articles 
at the same time. Two methods are also described for putting 
out of gear the cams from the heart or centre of the locks. Each 
needle glides between two steel laths or springs of more or less 
thickness, Laths of hardened steel are fixed upon the parts of 
the carrier which come in contact with the locks of the needles. 
(Provisional protection not allowed. August 28, 1882). 


4491. Dip Course Bricks: W. H. Cooper, London. 
(2d.]|—The stretchers are made to project over the face of the 
wall and afford a protection against weathering. (Provisional 
protection not allowed, September 20, 1852). 


4543. Produc Electric Currents: F. Swift, 
West Drayton, and A. J. M. Reade, Slough. (2d.)—This 
provisional specification contains no description of apparatus, but 
simply states that the object is to produce electric currents with- 
out the use of dynamos, and dispensing with all power engines. 
(Provisional protection not allowed. September 23, 1882). 

4693. Machinery for Excavating Earth: J. F. 
Sang,London. jéd. 2 Figs.)}—A number of longitudinally 
reciprocating cutters are arranged in a sliding frame fitted with 
racks, or screws for imparting the motion. Theframe works in a 
fixed guide mounted on a travelling platform running on rails, 
upon a second platform, transversely across the trench. The 
earth sliced off by the spades falls into the buckets of an ade 
justable elevator. (October 3, 1882). 

4802. Angeveins to be Applied to the Holes of 
Casks or Barrels: W. H. Beach, Woodfield, Staff. 
(6d. 10 Figs,)}—The valve for the tap holes closes against a 
suitable seat placed over the hole within the barrel, and on 
the tap being forced in, the valve is forced from its seat against 
the resistance of a spring. The vent hole is preferably in the 
flanged end of the casing, and is fitted with a plug or valve on the 
end of a rod connected to the valve of the tap hole. A tube may 
be carried up fromthe aperture to the upper part of the barrel. 
(October 9, 1882). 


5047. Locomotive and Portable Engines, &c.: M. 
P. W. Boulton, Tew Park, Oxon, and E. Perrett, Lon- 
don. (8d. 8 Figs.J)—Refers to Specification 1788 of 1882. A 
strong vessel capable of standing internal pressure is lined with 
firebrick, and a portion of it is adapted for consuming fuel, or 
the heated gasesfrom a separate furnace may be passed to it, 
The vessel can be entirely closed after its contents have been 
heated, and it can be put in communication with the parts of a 
caloric engine. Heated air under pressure passes from it to the 
working cylinders, and the cooled air is returned to it by a force 
pump. The locomotives are constructed with three pairs of 
wheels, the axles of each of the end pairs being carried in a swing- 
ing frame pivotted on a centre between the axle and the central 
pair of wheels, the two swinging frames being suitably geared 
together. (October 23, 1882). 


5061.* Injector for Water, Liquids, Air, Gas, and 
Vapours: . H. Beck, London. (P. H. and F. A. 
Michaux and A. C. Raingeard, Paris). [4d.]—The diverging 
tube of the ordinary injector is replaced by a pressure reservoir, 
the valve being placed in any part of the reservoir or beyond it. 
The reservoir should be so formed that the entering jet does not 
meet with any obstacle before being lost in the mass of the 
liquid. The vis viva of the jet is transformed ‘‘ into an indirect 
pressure accumulated by the work of several seconds.” (October 
24, 1882). 

5065.* Apparatus for Soldering: A. J. Boult, Lon- 
don, (A. Leguay, Le Mans, France). [(2d.)—A shaft carries a 
number of pulleys, each driving, by a belt, a block carrying a 
box to be soldered. A sliding bracket carries the soldering bit 
heated by gas, and so supported that the whole of its front bears 
against the seam to be soldered. (October 24, 1882). 


5066. Ratchet Wrenches: L. Bagger, Washington. 
(G. W. Hight and D. H. Bailey, Nashville, Tenn., U.S.A.) [6d. 
6 Figs.|—The wrench bar has an annular head, and a face plate 
having a corresponding annular head is secured to it by screws. 
A ratchet wheel which has two parallel slots in which movable 
jaws slide, is inserted between the annular heads. The ratchet 
wheel has two standards through which is inserted a right and 
left-handed screw, taking into two jaws sliding in the slots. The 
jaws are made in two parts projecting from either side of the 
ratchet wheel and secured together by pins. The two pawls for 
working the ratchet wheel are connected together by a spring, 
and by a pivotted lock bolt either of the pawls can be thrown out of 
gear, the other one being drawn in, and thus the wheel can be 
rotated in either direction. The jaw pieces on either side of the 
ratchet wheel form respectively a pipe holder and a wrench. 
(October 24, 1882). 


5075. Manufacture of Cokes, &c.: P. Jensen, Lon- 
don. (Beatus, Petersen, and Co., Copenhagen). [6d. 5 Figs.) 
—The products of combustion from a luwerretort are caused 
to act or impinge upon a tray above it containing coals, and 
from which the combined heated products of combustion are free 
to pass to a combustion chamber or place where they are utilised, 
the coals being thus deprived of their gases without undue loss 
by burning away of the solid carbonaceous parts and the over- 
heating of the gases in the retort and the resulting production 
or deposit of graphite being prevented. (October 24, 1882). 


5076. Manufacture of Coke: J. Jameson, New- 
castle-on-Tyne. (4d.)—In coking coal in the manner described 
in Specification 1947 of 1882, a certain quantity of pitch is added 
to the coals, a more increased suction is applied for a short time, 
the gas supplied to the ovens is heated, the oven is extinguished 
by the passage of cold gas, the bottom of the oven is constructed 
so ‘as to be less pervious than usual by the introduction of an 
iron plate with only sufficient brickwork over it to preserve it 
from injury, a separate collection of the products is made at 
different parts of the apparatus or by a kind of fractional distilla- 
tion, a mixture of the oils of little values, separated in the treat- 
ment of the tar and oils, and pitch is supplied to the charge at 
the bottom of the oven while in a highly heated state, the dense 
deposit at the bottom of the oven is used to consolidate a certain 
quantity of breeze placed in the lower part of the oven before 
charging with coal, and a difference of pressure is created by a 
slight pressure at the top of the oven and an adequate supply of 
air. (October 24, 1882). 


5084. Treatment of Coal and other Substances for 
Soretas Sammantn, fe. : W. Young, Peebles, andG. T. 
Beilby, Midcalder, [1s. 8 Figs.|—The carbonaceous minerals 
or organic substances are decomposed by steam or steam and 
air at a suitable temperature, and in the presence of excess of 
steam, this end being accomplished by the rapid presentation of 
a large surface of the mineral or other nitrogenous substance to 
the decomposing atmosphere of steam and steam andair. Fig. 1 
isa transverse section of a horizontal d posing ch , and 
Fig, 2 a vertical section of a stack of vertical decomposing 
chambers. The coal-dross or other mineralsin a fine state of divi- 
sion contained in a hopper are fed by means of a feeding wheel 
operated by a ratchet wheel and pawl, and are driven, by means 
of ajet of steam, along the 5 yp decomposing chambers /, back 
along the underneath set, and so on to the outlet and to the 
absorbing chambers, the heavier matter falling into the ash-pit. 
The steam enters by a pipe surrounding the outlet pipe, where it 








re _) 
is heated by the gases, and passes by the pipe g to the chamber | 
and through the ports to the chamber f, where it mixes with the 
steam from the jet. The decomposing chambers f are heated on 
the regenerative system, the gas and air flowing in respectively 
through the ports n and 0, and passing as shown by the arrows to 
the flues surrounding the chambers f and to the flue w. In Fig. 2 
the whole of the carbon of the mineral is not decomposed, the 
residue of the partially decomposed mineral passing down to the 
lower part of the retort d', where by the regulated admission of air 
through the pipe zlitis burnt to carbonic oxide, which passes 
to the flues /1, then around the retort, to the chamber n! and to the 
central flue ol, heating the steam passing from the pipe el up 
the annular chamber Jj! through the retort d!, and off through the 
pipes to the main j!. The ammonia is separated from the hot 
gases by means of acid scrubbers kept at a suitable temperature, 











—— 


—_ 











Fig. 3 represents two absorbing chambers. The brickwork 
chambers are covered with a shect of lead to prevent the escape of 
gas, and rest in atrough of lead. The gases from the decom- 
posing chambers are cooled so as to prevent the deposition of 
undecom steam, and poured into the decomposing ehamber 
E by the inlet #3, where they meet with jets of sulphuric acid. The 
gases are then passed to a second similar chamber as shown by the 
arrews, the sulphate of ammonia formed in the trough surrounding 
the chamber F being concentrated in the chamber E and finally 
drawn off. The gases fromthe decomposing chamber pass, before 
proceeding to the absorbing chambers, through a series of hori- 
zontal pipes over which water is sprayed, and through the 
water the air on its way to the decomposing chambers is 
passed, taking up the necessary quantity of moisture. (October 25, 
1882). 


5086. Printing Surfaces from Gelatine Reliefs: R. 
Brown, R. W. Barnes, and J. Bell, Liverpool. (6d. 
2 Figs.J—A true and even ‘surface and thickness is imparted to the 
lead or soft metal plates by roller pressure, and the gelatine relief 
is impressed into the plate by roller pressure. (October 25, 1882). 


5088. Apparatus for Moulding and Casting, &c.: 
J. and T. A. Boyd, Shettleston,Lanark, [6d. 12 Figs.|— 
The flasks with any permanent cross-bars are smoothed, and have 
an internal taper or bevel throughout, so that they can both be 
lifted off the mould when it is placed on the foundry floor, and 
before the metal is cast, a shell or open flask is placed round each 
mould. A mallet for moulding purposes consists of an iron shank 
having a tubular socket at right angles to it, in which is inserted 
a round tapered piece of hard wood. (October 25, 1882). 


5090. Apparatus for Discharging Oil upon Waves: 
R. Rose, London. [4d.}—A number of oi] tanks are arranged 
in the ship, and a pipe leads from each to a reservoir of a force 
pump, whose outlet passage is connected to a pipe carried hori- 
zontally round the inside of the vessel, and furnished witha num- 
ber of jets projecting through the ship’s sides, and controlled by 
mn Other modified arrangementsare described. (October 25, 
1 Lb 


5091.* puperetne for Clearing and Cleaning Tram- 
ways: T. P. Evans, East Greenwich. ([2d.]—A shoe is 
provided on each side of the car, and is connected to the lower 
end of a stem passing through a slot or guide at its upper end and 
held down by springs. (October 25, 1882). 


5092.* Electric Generators: E. Jones, London. 
[2d.]—The armature eonsists of a continuous close hollow coil of 
insulated copper wire which is caused to rotate before the poles 
of the field magnets in such manner that each convolution suc- 
cessively cuts the magnetic lines of force, and becomes a small 
ring armature. The insulated coil is connected with any suitable 
collector or commutator, and presents the appearance of a hollow 
cylinder composed of closely touching convolutions or windings. 
The wire may be laid around a deeply flanged reel or bobbin, or 
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June 22, 1883. ] 
mer b , attached concentrically to the outer walls of a single disc 
poo fend onanaxle. The coil may be wound around a core of 
jron or other suitable material, or sets of these coils may be 
arranged between the side plates of the armature, or on the sides 
ofadisc. (October 25, 1882). 


* Apparatus for Domestic Purposes to be 
vied with as: H.and T. A. Greene, London. [2d.]— 
An arrangement for preparing tea or other beverage at any re- 
quired hour automatically, a gas burner being turned on at any 
required hour by clockwork mechanism, and ignited bya pilot 
burner. As soon asthe wator boils it is projected into a receiver, 
causing & beam to pull and release the mechanism of an alarm 
and set itringing. (October 26, 1882). 

* Using Argand Burners: H. and T. A. Greene, 
Rn ig a: Tie gas burner passes up through the closed 
bottom of a glass cylinder extending to a suitable height up the 
outside of the chimney, the air for the combustion being thus 
heated, (October 26, 1882). 

5095. Governor for Regulating the Supply of Gas, 
&c.: H. and T. A. Greene, London, [(d. 3 Fiys.)—A 
hollow partially annular air-tight floatis placed in a vessel con- 
taining some suitable fluid, and provided with a pipe passing up 
and above the level of the liquid, and into the internal cavity ot the 
centre part of the float. The float is connected to a valve for 
regulating the supply, and the pipe passing up the vessel contain- 
ing the fluid is connected to a pipe on the ‘ burner” side of the 
valve, (October 26, 1882). 

5097." Secondary Batteries: R. Hammond and L. 
Goldenberg, London, § [2¢.)—The surfaces of a leather or 
skin plate previously soaked in sulphuric acid are permeated 
with a mixture of lead peroxide and sulphate, obtained by treat- 
ing minium with sulphuric acid, or by dipping the plate in a 
solution of minium in acetic acid. The plates are enclosed in 
frames of lead or platinum, and may be rolled or otherwise shaped 
and protected by a coating of leather or other porous material. 
Before permeating the soaked leather may be coated with spongy 
lead. The leather plates may be replaced by pairs of plates of 
platinum or lead separated by porous material and treated in a 
similar manner. (October 26, 1882). 


5098." Electric Lamps: A. MacKean, London, (4. 
Kryszat, Moscow). (2d.}—A number of pairs of carbon-holder 
arms are carried by the base of the upper part of thelamp, which 
base is formed of non-conducting material. The outer carbon- 
holders are fixed to and all connected by suitable chains, and the 
inner ones are provided with elbow joints held in position by 
springs. The lower part of the lamp is surrounded by a metal 
case. A small metal disc capable of rotation and carrying on its 
lower sides as many cylinders as the lamp has pairs of carbon- 
holders is pivotted between the upper and lower part of the lamp. 
A number of segments secured to the non-conducting base by 
screws which pass to the jointed end of the carbon-holders ae 
arranged around the disc, and a spring which has one end at- 
tached to the disc can make contact with the segments. An in- 
duction coil, carried by the lower part of the lamp, has a hollow 
core sliding in guides and provided with a hooked end which 
rests on one of the cylinders. On the current passing through 
the coil, the hooked piece is drawn in against the resistance of 
aspring and rotates the disc one division, the metal spring moving 
from one segment to the next. The current enters the lamps 
and by means of contact springs passes to the rotating disc, 
from thence to the segment against which the spring on the 
disc bears, and thus to the corresponding carbon-holder across 
the arc to the chain connecting the outer carbons and to the 
return lead. The coil is arranged so that the circuit is auto- 
matically broken by means of a spring and pin connexion and a 
second smaller coil carried by the insulated base. When the 
carbons are burnt out or the current stopped the induction coil 
circuit is completed and the next set of carbous switched in. The 
carbons are kept parallel by a collar of non-conducting material 
which will readily burn, and may be used for continuous (when 
one carbon will be larger than the other) or for alternating 
currents. The carbons are sprung together at the top and held 
by acombustible cap. But one induction coil need be used, in 
which case there will be a slight loss of power. (October 26, 
1882), 

5099. Cosmie: R. Arentz, New Britain, Conn., 
U.S.A. [4d. 1 Fig.J—Relates to a force capable of producing 
and counteracting mechanical and physical forces. A steel bar ofa 
somewhat horseshoe shape, and sufficiently flexible at its bend to 
permit its two ends to touch, is magnetised. (Provisional pro- 
tection not allowed. October 26, 1882). 


5104. Compounds for Use in Place of Leather, &c.: 
M. Bauer, L. Brouard, and J. Ancel, Paris. [4d.|— 
The substitute for leather consists of a mixture of gutta-percha, 
60 parts; sulphur, 18 parts; cotton wool or other like fibrous 
matter, 20 parts ; zinc white, 12 parts ; calcothar, 2 parts; oxide 
of antimony, 5 parts. The sulphur serves as a vulcamising agent. 
A cable or conductor may be coated with a mixture of gutta- 
percha and sulphur, and bands of cotton are wrapped round the 
coating over which are wound metal wires spirally and in a direc- 
tion opposite to that in which the cotton is wound, or instead of 
cotton and metal wires it may be coated with lead in an ordinary 
press, (October 26, 1882). 


5105. Blectric Lighting, &c.: P. Cardew, London. 
(10d. 10 Figs.]—Consists (1) in the winding and arrangement 
of the magnetising coils of dynamo machines. Referring to the 
illustrations the insulated brass plate C is connected to the posi- 
tive brush A and to eight magnetising coils indicated by the 
dotted lines. The eight coils are connected to the eight terminals 
marked + on the wooden plate D, and the negative terminal — 
is connected to the negative brush B. The main leads are taken 
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from the + terminals of the plate D to as many lamps whose 
ether terminals are joined to the single negative lead connected 
to the — terminal of the plate D. Consists (2) in means for sepa- 
rating and regulating the distance of the carbons in arc lamps. 
The positive carbon is attached to a heavy rack gearing with the 
driving wheel of a small clock with a dead beat escapement from 
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which the spring has been removed, it being actuated by the 
weight of the rack. The driving wheel and a disc, carrying a 
pawl gearing with a ratchet wheel fixed on a shaft, are loose on 
the shaft, so that the rack can be raised without affecting the 
clockwork mechanism. On the escapement of the clock in place 
of the pendulum or balance wheel is a small piece of soft iron 
pivotted through its centre of gravity and acted on by an electro- 
magnet having its fine wire coil wound in a shunt across the arc 
and having a thick wire of a few turns in the main circuit, the two 
currents opposing one another, but the magnetising effect of the 
shunt coil being considerably the greater. The electro-magnet 
can be moved further from or nearer to the pivotted piece of iron. 
The carbons are separated to start the arc by means of an 
electro-magnet (in the main circuit) at the end of the rack, lifting 
the positive carbon-holder through a short distance. When the 
arc is established, the differential electro-magnet is excited, the 
pivotted piece of soft iron begins to vibrate and the rack to 
slowly descend. If the arc becomes too long, the magnetism is 
increased and the vibrating piece moves quicker, and vice versd, 
if the arc gets too short. If the lamp be one of a number worked 
€.n series a cut-out of the ordinary description will be necessary, 
and it will be actuated when the arc becomes extinguished. In 
the provisional specification a method of regulating the dif- 
ference of potential between the poles is described. A small 
shunt motor at the top of an adjustable inclined plane runs 
down by gravity and increases the resistance of a shunt on the 
magnetising coils of the generator and consequently the dif- 
ference of potential between the poles is increased, and also the 
current through the motor which tends to cause the motor to 
travel up the inclined plane. A current measurer consists of a 
smal] motor in the main circuit tending to pass up an inclined 
plane whose inclination increases gradually from the bottom. 
(October 26, 1882). 

5108. Galvanic Batteries: P. R. de F. D’'Humy, 
London. ([6d. 5 Figs.J—Consists in an arrangement by 
which the exciting liquids can be withdrawn from the cells. 
Figs. 1 and 2 show two modifications. The cells a and b 
are constructed with tubular downward continuations so arranged 
that one passes within the other. These tubular downward 
pieces are provided with junctions and connecting tubes, suitable 
packing being applied to the joints. In Fig. 2 the outer cells are 
connected to the tubes by junctions at the lower part of the cells. 
Thecells a and } are then connected respectively with the closed 
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reservoirs e and f communicating with an air pump or other 
means by which the liquid can be forced into the cells. In 
another arrangement, the different cells are arranged in one con- 
tinuous series, and the apparatus is mounted on an axis of 
motion, so that by giving a semi-rotation, the exciting liquid of 
the outer cells can be caused to leave or enter, and when the 
liquid has risen to the required height the exciting liquid of the 
porous cells is caused to enter the cells by means of atmospheric 
pressure applied tothe receiver. (October 27, 1882). 


5114. Appliances for Tilting Casks: E. Hogg, 
Gateshead-on-Tyne. [6d 5 Figs.|—The back end of a light 
iron frame is supported on some fixed abutment, and at its front 
end is attached to a plate having horns which rest upon the 
** bilge” of the cask and fitted with rollers. A screwed rod, ex- 
tending to the back of the cask where it may pass througha 
tapped hole iv a ‘‘ trunnion piece,” passes freely through a centre 
bush in the plate. The ‘‘ trunnion piece” carries hooks by which 
the chime of the cask is gripped. The front end of the screwed 
rod is fitted with a handle. (October 27, 1882). 


5117. Couplings for Rilway Carriages, &c.: T. 
th, London. [6d. 5 Figs.}—An outer suspended link 
carries an inner link having a weighted end. The outer link can 
be raised from the side of the carriage by means of a lever and 
shaft or chain. The illustration shows an elevation of the 
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couplings as coupled. The action is as follows: The wagon fitbed 
with the hook d@ is brought sufficiently near the hook c, from 
which the coupling is hanging, and the shaft / is turned by means 
of a handle, and the levers n press against the lower edge of the 
outer link g and raise it, the inner dink / being retained in its 
vertical position by the weighted end. The link /is then pulled 
over by means of the chain p and engages with the hook d. 
(October 27, 1882). 

5118.* Loom Pickers: J. Challiner, Manchester. 
(2d.]—A wooden bearing piece is adapted to slide upon the spindle 
of the pickers, and is secured to a metal piece formed witha 
cavity in which is secured a striking piece. (October 27, 1882). 


5122. Electric Current Generators and Motors: 
8S. P. Thompson, Bristol. [1s. 2d. 28 Figs.]—The first part 
of this specification relates to a machine which is a modification 
of Faraday’s machine of 1831, whereina simple copper disc rotated 
by mechanical means between the poles of a magnet generated 
continuous currents, which flowed from a collector in contact 
with the axis to another collector in contact with the periphery. 
Two such discs are employed, rotating about a common axis and 
connected at their peripheries by bridges, cross-bars, or latticed 
rims of iron, copper, or other metal. The collecting brushes are 
arranged in contact with the hubs of the discs, or with small 
pulleys in contact with the hubs of the discs, which hubs or 
pulleys are insulated from direct electrical contact with one 
another, and one or both from the shaft. Powerful field magnets 
are arranged in groups of two or more on each side of this double 
disc armature, the poles being joined by stout flat rings or annular 
iron pole-pieces. The framework of the field magnets is cast 
in one or more pieces so as to serve also as a bed-plate and 
framework for the hi The opposing pole-pieces on 
opposite sides of the disc are of the same sign. The discs are 
slit radially and rotate upon a fixed shaft of iron or steel, the 














shaft being a part of the electro-magnets, the middle point being 
a double pole of opposite sign to that of the pole-pieces of the 
peripheral magnets. One or more circular plates of soft iron are 
placed at the middle point of the shaft within the rotating disc 
armature. The current flows from the centre of one disc to its 
circumference across to the circumference of the second 
disc, and to its centre. In a modification the two discs 
are arranged on paraliel axes, and are im frictional contact 
at their Lap enn The machine may be provided with 
more pairs of discs arranged upon a common axis, pole-pieces being 
introduced between each pair. In the second part of this specifica- 
tion thearmature is a modificatien of the simple longitudinal 
shuttle-shaped armature described in Siemens’ specification 2107 
of 1856. The illustration shows one form of machine. The two 
iron pole-pieces T with cores T! above them are united at the top 
with a third piece of iron, J2. In smaller machines an arched 
form of electro-magnet is preferred. The coils may be wound 
partly in themaim and partly in a shunt circuit, and the inventor 
also claims the use of a separate generator such as a battery or 
accumulator (which may be excited from the driving current) for 
magnetising a portion of the coils field magnets when used as 
amotor, The field magnets may be wound with one continuous 
coil of several sections connected in series, and increasing 
gradually in section from the innermost to the outermost. At 
the junctions of the different sections contact pieces are attached, 
and by a lever handle the current can be caused to enter at any 
section. Or the thinnest wire may be in the middle and the 
thickest wire at the ends of the coil. Two of the well-known 
simple armatures of Siemens‘are embedded one within, and at 
right angles, to the other, as in the illustration. The two coils 
may each be divided into two parts on opposite sides of the 
spindle. The commutator may be asimple tube split into four 
segments, orthere may betwo metal tubes each split into two 
segments. In the formerarrangement the two coils are connected 
to the segmental bars, so that the current after traversing half of 
one coil runs to asegment of the collector, then enters one halfof the 
coilat right angles to the former, thence to another segment of the 
commutator, and soon. Inthe second arrangement each coil will 
have its two ends connected with the two halves of its own 
collar, the slits of one collar being 99 deg. from those of the other. 
In either case only one pair of brushes will be used. In another 
method the two halves of each coil are wound upon the opposite 
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edges of the longitudinal core-pieces, thus forming four coils, the 
ends of each two adjoining coils being connected together and 
joined to one of the four segments of the commutator. The 
core of the armature may be made of malleable iron, cast or 
forged upon a steel spindle revolving in gun-metal bearings, or 
of plates of thin iron cut cross shape, and strung side by side 
upon a steel axis, or of pairs of strips of sheet iron separated from 
one another by varnish amd laid on crosswise. The number of 
parts embedded within one another may be increased. Two 
either shunt or series wound machines may be employed, their 
armatures having a common axis of rotation, one having many 
more coils on its field magnets than are requisite to magnetise 
the cores, and the other having fewer. The cores of one 
machine may contain little iron, and the cores of the other an 
abnormally great mass. The machines may be arranged in 
series or in parallel arc. In one form of reversing gear, one 
brush makes contact on the median line between the field magnet 
poles, and two other brushes are placed at the opposite side of 
the collector, one having a ‘*lead” to the right and the other to 
the left of the median line, and the current can be switched from 
one to the other of thesetwo. Or these two latter brushes may 
be arranged on one frame, so that either can be made at will to 
press upon the collector. In anotherfarrangement the splits of 
the collector are carried spirally around it, and by moving the 
two brushes laterally the lead will be changed. In another 
arrangement four posterior plates are mounted on the same cylin- 
drical mounting behind the four commutator plates, each one 
of which is connected to the posterior plate one quarter of a re- 
volution in advance of it; four bars, sliding in brass supports 
mounted on an insulated ring and connected to the ends of the four 
coils, make connexion either with the posterior plate or with the 
adjacent commutator plate, changing the “lead” from one-eighth 
m one direction to one-eighth in the other. Ina modification 
the four posterior plates alternate in position with the commu- 
tator plates, and the ends of the coils are attached to them. The 
disc on which the bars are placed can be rotated one-eighth revo- 
lution, and thus each bar can make connexion between its pos- 
terior plate and the commutator plate either immediately in 
advance or immediately behind it. (October 27, 1882). 


5123. Drilling, Tapping, and Studding Machines : 
J. Morris, London, [éd. 9 Figs.|—The en spindle is 
divided into two main parts united together by a sliding coupling. 
The lower half of the drill spindle is also divided into two parts, 
coupled together by means of a flange and boss united together 
by screw bolts and nuts, the bolt heads working in a concentric 
slot in the flange or lower part of coupling. This coupling is pro- 
vided with ordmary pawls and springs, the tension of which are 
regulated by a movable adjustable ring provided with eccentric 
projections. When used for drilling purposes the machine is 
worked in one direction, the pawls running in gear, when for 
tapping purposes it is rotated in the opposite direction, the 
pawls working out of gear when the tap is screwed to the bottom 
of the hole. The taps and drills may remain attached to the 
spindle at the same time, the tap being made a portion of the 
lower part of the coupling, and having a longitudinal slot in it for 
the passage of thedrill. (October 27, 1882). 


5124. Alarm Bells or Gongs for Doors, &c.: A. W.L. 
Reddie, London. (£, J. Masseron, Paris). (6d. 3 Figs.|— 
A mechanical alarm bell is adapted to doors, and is actuated by 
the movement of the lock bolt, door bolt, door handle, or equiva- 
lent locking device, so as to cause a rotating clapper to strike a 
rapid succession of blows. (October 27, 1882). 


5126." Telephonic A: oo and Electric Call 
Bells: H.G. ery and J. T. Gent, Leicester. [4d.}|— 
A thin bar of iron or steel, slightly curved and of sufficient length 
to rest with its ends in cavities provided in the sides of the case 
containing the magnet, is substituted for the ordinary diaphragm 
in telephonic receivers. The ends of the bar rest upon small 
pieces of metal inserted in the cavities. In the transmitting appa- 
ratus described in Specification 2265 of 1881 the series of metal 
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arms are mounted upon two bars of wood placed across the case. 
In call bells the cores of the magnets project, the armature 
playing on the top and bottom of the projection. (October 27, 

32) 

5127. Bottle Envelopes, &c.: A. W. Abrahams, 
London. [6d. 6 Figs.|—A thin sheet of wood or pasteboard, 
of a length about equal to the length of the bottle, and of a 
breadth slightly greater than the circumference of the bottle, has 
cut out from one end, and in the direction of its length, strips of a 
length about equal to the length of the neck and shoulders of the 
bottle. The sheet is wrapped round the bottle, and secured by a 
spirally wound cord. (October 27, 1882). 

5130. Apparatus for Carburetting Air, &c.: H. H. 
Lake, London. (L. F. A. Lascols, Paris). (6d. 5 Figs.J— 
The carburettor is supplied by means of a reservoir of volatile oil 
arranged at any suitable height, and is immersed in a receptacle 
containing alarge volume of water soas to keep the temperature 
sensibly constant. 
vessel, in which the level of the oil is maintained constant, and 
in which the air enters by means of an inverted cup having 
oblique teeth atits circumference and surmounted by a horizontal 
metal grating. The apparatus for utilising the carburetted air 
consists essentially of an oil reservoir surmounted by a tube and 
provided with an air vessel, and with an air receiver of india- 
rubber. (October 27, 1882). 


5131. Process of and aprercins for Producing 
Coloured Photographs: H. H. Lake, London. ( 

Chaine, A. Durand, and S, de Chaligny, Lyons, France.) [6d. 
10 Figs.}—The photograph is first made transparent; and the oil 
colour applied to the back. To render the colour permanent the 
photograph is placed in a bath, which maintains the fixing 
materials in a liquid state; itis taken from the bath and placed 
upon atable having a double bottom for the circulating of a 
heating agent, and then placed in an oven. (October 27, 1882). 


5132. Kilns for Burning Lime and Bricks, gc. ; 
S. dela G. Williams, B gham, (Sd. 4 Figs.|—Two 
horizontal flues run underneath the longer sides of the chamber, 
one being the gas flue and the other the air. Each flue has 
at intervals transverse horizontal flues from which vertical flues 
lead and terminate in openings in the floor of the chamber. Each 
chamber has an opening at the top which can be closed by a 
damper, and from which a series of flues descend to the air flue 
at the bottom of the next chamber. (October 27, 1882). 


5134. Apparatus for Admitting and Bageinting 
the Blast of Air in Cupolas, &c.: C. Landreth an 

I. Renis, Valencia, Spain. (6d. 3 Figs.|—The tuyeres are 
placed in groups at intervals round the circumference of the 
cupola, each group being arranged one above the other and 
having a blowing chamber fixed in front of it and receiving air 
from the blowimg machine. A sliding valve regulates the ad- 














mission of air from the blowing chamber to the tuyeres. Fig. 1 is 
an elevation, Fig. 2 a transverse section, and Fig. 3 a sectional 
plan of a blastfurnace. The tuyeres A are here shown in three 
groups of three single tiers. The blowing chambersC are secured 
to the outside of the cupola and are provided with openings E 
opposite each of the tuyeres and fitted with a sliding register 

rovided with a hole covered by glass. The valves H regulate 
the admission of air. (October 27, 1882). 


5138. Self-Acting Lubricators: G. Delettrez, 
Levallois-Perret, France. (Partly J. Duballe, Paris). 
{6d. 5 Figs.]—The apparatus is constructed so as to be applied 
to the steam ports or inlets, the lubrication being effected by 
means of the condensation of the steam in the chamber contain- 
ing the lubricant. Referring to the illustration, the receiver a is 
fixed to the engine cylinder, and the shell } of the tap is screwed 
into it, The top handle is turned up vertically so as to put the 
receiver a into communication with the funnel d and the receiver 
with the atmosphere by means of the pipe f, which thus permits 


of the receiver being filled with lubricant. When tke tap handle 
is in a horizontal position a hollow part g in the tap puts twocon- 
duits A and i into communication, so that the steam entering 
through h passes into the receiver a through the conduit i, and 
condenses in the receiver, causing the hfbricant to flow in a re- 
verse direction through the same conduits. The lubricator may 
be emptied instantaneously by turning the tap handle down- 
wards. In another form the receiver is fed by turning two handles, 
one shutting off the steam, Gauge glasses are provided at the 
sides of the receiver. (October 28, 1882). 


5154. Noiseless Motion with Improved Action to 
Common Flat Strainers for Paper Pulp: W. Muir- 
head, Linwood, Renfrew. [6d. 4 figs.|—Cams with an 
undulating circumference are employed to regulate the upward 
and downward movement of the frame carrying the cut plates 
in combination with springs to constrain the frame to follow in 
its movements the undulations on the cam. (October 30, 1882). 


The carburettor consists essentially of a closed - 





5178. Folding Tables: F. F. Atkinson, New York, 
U.S.A. [6d. 4 Figs.J—A pair of legs are hinged or pivotted at 
one end to the table top, a second pair of legs are pivotted at or 
near their centres to the first pair. A pair of spring clasps are 
adapted to enter recesses of a countersunk crossbar connecting 
the upper end of the second pair of legs and are backed by metal 
supporters. (October 31, 1882). 

5189. Machinery for Cleaning, Dressing, and Dry- 
ing Currants, &c.: D. Fox and A. Wheeler, Darling- 
ton. [6d. 4 Figs.|—A wirework cylinder, provided with an open- 
ing capable of being closed when required, is fixed to a frame 
mounted upon axes of motion to enable it to be placed over and 
partly within a tank containing water for the washing process. 
An axis carrying arms provided with brushes is passed through 
the centre of the cylinder. (October 31, 1882). 


5245. Machinery for Spinning, Doubling, and 
Twisting: H. B. Barlow, Manchester. (/. C. A. 
Masson, Paris). (6d. 8 Figs.|—The object is to drive\the spindles 
of mules at a uniform speed by one belt or cord passing over the 
pulleys of a number of spindles. The pulleys are fitted on the 
spindle, and the tension is secured by guide or friction pulleys, 
which cause the belt to press on the spindle pulleys. Each pulley 
is formed with a recess in its upper portion to catch the oil escap- 
ing from the upper bearing, and holes descend through the 
pulley. (November 3, 1882). 


5301. Manufacture and Ornamentation of Metallic 
Bedsteads, &c.: . G. Hodgetts, Birmingham. 
(Sd. 24 Figs.|—The pillars of metallic furniture are ornamented 
by means of pieces of fluted metallic tubing or tubular pieces of 
glass, china, or earthenware in combination with metallic 
mounts and a screw cap. (November 6, 1882). 


5382. Machines for the Manufacture of Lace: L. 
Marceuil, Paris. (6d. 8 Figs.|—Kelates more particularly 
to machines described in Specifications 852 of 1872 and 4101 of 
1876. The machine is arranged so as to manufacture several 
widths or pieces of lace at one time, each width being produced 
by the threads contained on one of several superposed tiers of 
bobbin carriers. Relates to the bobbin carriers, to the mechanism 
for connecting the lower spindles to the upper, to the mode of 
action of the pushers and their curved guide, to the construction 
and arrangement of the Jacquards, and to guide supports, carrying 
rollers, and which divide the Jacquard cards and prevent the 
cards unrolling in long bands. (November 11, 1882). 


5492. Electric Light Switches: C. Maynard, Lon- 
don. [6d. 7 Figs..—A double arm of metal turning as if 
pivotted at its centre makes simultaneous contact with two 
side plates, This double arm is fixed to the bottom of a disc of 
wood turning round inside a wooden ring, a sufficient part of 


which is cut away underneath at opposite sides to allow the arm 
a limited movement, or the motion may be limited by studs or 
screws. Asecond plate may be fixed at the top of the contact 
plate so that any sparking on breaking the current wil’ occur 
at these second plates. The illustrations clearly show the me- 
chanism of the switch. (November 18, 1882). 


1883. 
129. Apparatus for Cable Traction Railways or 


Tramways: J.Imray, London. (8. H. Terry, Guthrie, 
Missouri, U.S.A.) [ls. 2d. 30 Figs]—Relates to the grippers used 
on tramway cars to engage with the travelling cable for propelling 
the car, to means of governing the travelling cable, to means for 
simultaneously operating the grippers and car brakes, to means 
for actuating the car brakes, and to car tracks and switches for 
cable-way systems. This complete specification contains nine- 
teen pages of description and seventy-four claims. (January 9, 
13883). 

424. Ditching Machimes: R. Fowler, Leeds. (H 
Carter, and W. Rennie, Toronto, Ontario.) [6d. 15 Figs.j— 
Consists in binding the plates forming the segmental rim of the 
elevating wheel by a ring so arranged that the plates are rivetted 
to the rim; inhinging the body piece of the bucket to the said 
ring ; in the peculiar form of the plates forming the segmental rim 
of the elevating wheel ; in the arrangement of the friction rollers 
located at the discharging spout of the elevating wheelso that 
the body of the bucket shall come in contact with them and 
be pushed back clear of the outer rim ; in providing aspring cam 
bar arranged so as to force out the buckets as each approaches the 
ground ; in forming the cam bar with a joint near the point 
where the buckets commence to raise the material ; in so forming 
the spade and connecting it to the frame, that when adjusted 
it moves on a circle of the wheel ; in providing a plate forming 
a back to the buckets, and hinged at its bottom end tothe spade, 
and havimg a spring also attached to the spade and acting 
against the plate ; in providing the plate with movable flanges ; in 
the manner of bracing the outer supporting wheels to the tongue, 
andin connecting the tongue to a block adjustably held in the 
front frame by a dog worked by the driver. (Jauuary 25, 1883). 


1066. Metallic Strip-Blanks for Barbed Fencing: 
T. V. Allis, New York, U.S.A. [6d. 7 Figs.|—The metallic 
strips are formed of flattened or approximately elliptical form, in 
cross section, having longitudinal ribs along one or both sides, at 
certain determined distances apart from each other, the ribs being 
narrower than the strips and usually extending along the centre 
of the flat or oval sides of the strip. The rolls for manufacturing 
the strips are formed with grooves, in the bottem of which are 
recesses for forming the ribs. (February 27, 1883). 

1135. Electrical Accumulators: W. R. Lake, Lon- 
don. (N.S. Keith, New York, U.S.A.) [6d. 2 Figs.|—The 
active part of the positive electrodes is finely divided metal de- 





posed by electro-deposition, and the active part of the negative 
electrode is aspongy metallic compound also deposed by electro- 
decomposition, either one or both electrodes being contained in 
a porous envelope. The illustration is a vertical longitudinal 
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section of the battery, d is the conducting core or lead plate, ea 
porous envelope, and f the spongy material, either metallic or 
oxidised. In order to form the electrodes two or more sheets of 
lead, pope wed enclosed in bags of fibrous material, and con- 
nected in alternate order to the + and — poles of a generator are 
suspended in a solution of a salt of lead, which is preferably 
neutral or alkaline in its reaction. The electrodes so prepared 
are immersed in a conducting liquid, in which the lead is insoluble 
The electrodes may also be prepared by depositing finely divided 
crystalline metallic lead = the plates of lead and oxidising the 
ry on the negative electrodes by electrical action. (March 2 

383). : 


UNITED STATES PATENTS AND PATENT PRACTICE, 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINSERING, 35 and 36, Bedford. 
street, Strand 


FOREIGN AND COLONIAL NOTES. 

The Spanish Mining Exhibition.—Among the exhibits 
at the approaching Mining Exhibition in Madrid will he 
a map nearly 20 ft. square, prepared by the engineers of 
Biscaya, showing all the mines and works of the province, 
together with the means of communication. A. similar 
map, 52} ft. square, will be shown by the engineers of 
Asturias. The latter province will make one of the best 
displays in the Exhibition. 


Native Railway Volunteers in India.—Some native clerks 
in the employment of the Punjab Northern State Railway 
applied about six months ago for permission to join the 
railway volunteer corps at Rawal Pindi. Their applica- 
tion was submitted to the Government of India, anda 
reply has been received, dated March 4, to the effect that 
there is no objection to the enrolment of natives in our 
volunteer corps, provided they are not formed into 
separate regiments or companies, 

Ambulance Preparations on the Enygine.—Engine drivers 
of passenger trains on the New York, Lake Erie, and 
Western Railroad, are being furnished with a small box 
of appliances to be used in case of accidents, such as 
bandages, cotton wool, plaster, vintment, &c., together 
with directions for their use im various injuries. Both the 
drivers and stokers are required to study the instructions, 
and the box is always to be carried on the engine, so as to 
be ready at a moment’s warning. 


Cranes for Lifting Locomotives. —The Yale Lock Manu- 
facturing Company, (U.S.A.) are now constructing two 
224-ton cranes, with aspan of about 60 ft., for the Chicago 
and Alton Railway shops at Bloomington, Illinois. The 
peculiarity of these cranes is that each has two separate 
trolleys, so that the two combined can lift a locomotive, 
taking hold at four points. 


The Longest Bridye in the World.—This is in China, at 
Sangang, over an arm of the Chinese Sea. It is 5 miles 
long: the roadway is 70 ft. high, and stands upon 300 
arches. The parapet is a balustrade, and each of the 
pillars, which are 75 ft. — supports a pedestal on 
which is placed a lion, 21 ft. long, made of one block of 
marble. 


Agricultural Implements in Mexico.—The development 
of railway communication in this country has opened up 
anew market for agricultural implements. Since the 
opening of the railway to Monterey, about twenty truck 
loads of the most improved ploughs, reapers, and binders 
have been consigned to this place from the United 
States. 


Spanish Steel Guns.—It is announced that the Spanish 
Government has given orders for the construction at the 
Trubia arsenal of twelve large steel guns on the Soto- 
mayer system. The result is looked forward to with 
great interest, for it is expected to decide the question 
as to the fitness of this establishment for manufacturing 
steel. Should it prove satisfactory, the importance and 
work of the arsenal are likely to be greatly increased. 


The Impresa Industriale Italiana.—This flourishing 
company is about to increase its share capital from four 
to eight million lire (160,000/. to 320,000/.); and to con- 
struct a third great workshop, devoted exclusively to the 
construction railway rolling stock and marine engines. 


The French Government and the Railways.—It is re- 
ported that the convention between the French Govern- 
ment and the Paris-Lyon-Méditerranée Railway is almost 
concluded. The negotiations with the Orléans Railway 
are well advanced, and those with the Midi are being 
pushed forward. The three conventions will be pre- 
sented to the Chamber at the same time. 


Coal for German Railways.—On May 8, the tenders for 
the supply of 150,000 tons of coal for the German State 
Railways were opened at Cologne. The first lot consisted 
of 136,000 tons of steam coal, the price for which varied 
from 5s. 4d. to 6s. 5d. per ton, the greater proportion, 
however, being offered at 5s. 7d. Thisis very nearly the 
same price as was quoted for the contract which was 
made at Elberfeld on April 17, with the exception that 
there are other lots offered at 5s. per ton. 


Conversion of American Smooth Bore Guns.—The contract 
for the conversion of fifty-five 10-in. smooth-bore guns 
into rifled guns, has been given to the South Boston 
Iron Works, and the guns have now been forwarded to 
them. The company is also preparing to construct four 
experimental breechloading guns, one of cast iron, one 
cast iron with a steel tube, one cast iron with wire coil, 
and one cast iron with steel rings. The breech 
mechanism will be that known as the interrupted screw. 
A 12-in. mortar will also be made; its length is to 
be 10 ft. 4 in., and its weight twelve tons. The charge 
intended to be used is 50 lb. to 551b., with a projectile 
of 500 Ib, to 550 th. 
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Compendium der Metallurgischen Chemie. Von Cart A. 

M. BALLING, ordentlischem Professor der Probir- und 

Huettenkunde an der K. K. Bergacademie zu Pribram, 

Bonn: Emil Strauss. . * 

Tus compendium was designed as an exposition of 
the chemical principles which form the basis of 
metallurgical operations; to which exposition it was 
necessary to add, in Professor Balling’s opinion, 
chapters on fuel and refractory materials, and their 
compositions and decompositions, since these 
directly determine the nature of the metallurgical 
processes in a furnace. It is a text-book, written 
for the benefit of students, and contains the sub- 
stance of a course of lectures which Professor 
Balling has been in the habit of delivering before 
his pupils at Pribram ( Bohemia). Ina book in 
which general principles are laid down, it may be 
expected that statements and terms of a general 
character, as well as such as broadly admit the possi- 
bility of differences, will often bemet with, but it may 
be questioned whether a discussion of general prin- 
ciples extending over nearly 300 pages, and yet still 
necessitating a thorough explanation of many 
reactions, based upon those principles, but having 
individual characteristics of their own, secures 
to the student the benefit which he is justified in 
expecting from the time devoted to its perusal. 

A summary of the contents of the volume will 
best aid us in forming an opinion upon this point. 
Professor Balling informs us that he has availed 
himself of the most recent publications upon the 
subject of which he treats, a fact which will readily 
be acknowledged, though one would have preferred 
to be told the volume and page on which the 
reports on certain investigations are to be found, 
instead of being simply informed that the investi- 
gations have been made. But the author pays 
attention to ancient documents as well as modern 
ones, and it is satisfactory to learn from the intro- 
duction to this text-book, that there can be no con- 
troversy about the priority of the discovery of 
metals, since our first historian, Moses, expressly 
mentions the name of this benefactor of mankind 
and inventor, Tubal Cain, in the first book of his 
works. We have all the more reason to be thankful 
for this statement, since no other documents, those 
from India for instance, give any name, and the 
metals are spoken of as if they had always been 
known. Having thus traced the metals back to 
their discovery, our author proceeds to discuss their 
characteristics. They vary as to malleability, 
fusibility, colour, conductivity, &c., as is esta- 
blished in most cases by tables which are hardly 
complete enough to be of much service. Metals 
further combine with one another and with other 
elements, picking the latter out in a somewhat 
peculiar fashion, irrespective of what is ordinarily 
acknowledged as relationship. Three methods of 
obtaining oxides in the wet way are distinguished ; 
as the products resulting are, however, salts, and 
not oxides, and as the salts are discussed later on, 
one is at a loss to perceive the value of these three 
distinctions. We are further informed that ‘‘ very 
many salts are soluble in water, some to such an 
extent as to absorb the moisture of the air and to 
deliquesce, or to disintegrate and become higher 
oxides.” We always thought that salts deliquesce 
because they absorb water, and that they disin- 
tegrate because they give off water, and that higher 
oxidation had nothing to do with either process. 
On the same page we are taught that the galvanic 
current will decompose all salts and deposit the 
metal at the negative electrode. This may be 
unwelcome news to the fortunate inventor of the 
new aluminum manufactory, which was so much 
spoken of some months ago, and of which we have 
not heard anything since. With the next chapter, 
the author attacks his main objects, pyrometal- 
lurgical processes, treating, in general terms mostly, 
but with some special regard to iron and silver 
ores, the chemical conditions of the various roast- 
ing and smelting operations. Hydrometallurgy is 
very shortly dealt with ; pan and cask amalgama- 
tions, &c., are just mentioned, one line being 
deveted to each ; and electrometallurgy, the prin- 
ciple of which might advantageously have been 
explained in a few pages, is settled with a few lines, 
and the names of Keith, André, and Elkington. 
More space is granted to the calculation, with the 
help of some majestic formule, which would 
require more than one line of our columns, of the 
value of ores, and the allowances to be made for 
the “Calo wnd Remedien,” though Mr. Balling 








admits that these calculations have got somewhat 


out of fashion. Mr. Balling endeavours to facili- 
tate the more practical and often tedious calcula- 
tions for mixing ores of various compositions with 
their respective fluxes by giving some tables, and 
further, a diagram, which transforms the ordinary 
multiplications and divisions into the drawing of 
parallel lines. From the points of intersection of 
the lines we read off for instance how much of the 
silicic acid of a certain ore and flux together is com- 
pensated by the bases in the ore and flux, and how 
much will have to be neutralised by the addition of 
lime. With the following chapter, smelting pro- 
ducts, particularly matts and slags, the first part 
of the book closes. The remaining 150 pages are 
reserved to fuel and refractory materials. We find, 
again, an exposition of the principles involved in 
the manufacture and application of charcoal, peat, 
coke, &c. The qualities and compositions of these 
fuels, and the theory of gas fuels, is expounded, 
and explanations are given how to attain maximum 
results of heat, reduction, and oxidation ; but there 
are no apparatus described. More complete in 
itself is the chapter on the heating capacity of 
fuels and metals and their compounds, containing 
tables of the calories evolved in combustion, of the 
temperatures of combustion, &c., and showing how 
to apply these tables. The last chapter relates to 
the analysis of minerals for refractory materials, 
and to some celebrated products, of which the 
manufacture is briefly described. The appendix 
contains a number of tables referring to melting 
points, temperatures corresponding to red-glowing, 
&c., pyrometer scales, and the like, which are 
always welcome. 

The volume thus undoubtedly contains some 
valuable information, which a good index enables 
us to find quickly ; but we hardly imagine that it 
will prove a great help to the student, for whom it 
professes to be compiled. There is too much 
generalising, which perhaps accounts also for the 
fine sentences of half a page’s length, which we 
noticed. The appearance of the book, so far as 
printing and paper are concerned, will satisfy all 
demands ; but it appears strange that the author 
should have confined his illustrations to three 
trifling engravings on unimportant subjects, while 
the descriptions of furnaces and other interesting 
apparatus are entirely verbal. We should like to 
refer to one point, though of minor importance 
perhaps. As in English books, the decimal point, 
and not the Continental comma, is used to dis- 
tinguish between integers and decimals. But in 
some places the dot is also employed as sign of 
multiplication, as is customary in formule ; thus 
100.35 stands for 100 x 35. This probably arises 
from inadvertence ; but it would be satisfactory if 
an international understanding could be arrived at 
so as to make all doubts impossible as to whether 
14,235 is meant for fourteen thousand two hundred 
and thirty-five, or for 14.235. 
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VAVASSEUR’S NAVAL GUN 
CARRIAGES, 

THE success which has attended Mr. Vavasseur’s 
system of mounting ordnance marks an important 
progress in naval artillery. A further series of 
trials with satisfactory results was recently con- 
ducted at Portsmouth. 

At first sight it might appear that the improve- 
ment in mounting guns which we owe to Mr. 
Vavasseurs ingenuity and skill, would be more 
specially applicable and advantageous in the case of 
muzzle-loading than breechloading guns. In the 
former, where a certain amount of recoil is neces- 
sary to enable the gun to be loaded, it might seem 
that the power of being able to control the recoil 
so that its amount becomes constant for all charges 
used, would be especially advantageous, whilst with 
breechloaders, where automatic running out into 
the position for loading after the discharge of the 
gun can easily be obtained, it would be better to 
allow such a recoil as would admit of a more gradual 
absorption of its force with a corresponding decrease 








in the stress thrown on the carriage and slide. 
When, however, we consider the question from the 
point of view of increased accuracy and rapidity of 
fire, it is evident that the Vavasseur system is 
specially applicable to breechloaders. 

The endeavour of all gunmakers at home and 
abroad has of late been to satisfy the requirements 
which practical artillerists recognise as a necessity 
for the future mounting of guns, viz., extreme 
mobility of the gun in its position for firing com- 
bined with a minimum amount of movement of its 
mounting ; in other words, that the gun shall be 
capable of easy and rapid motion in a vertical and 
horizontal direction when ready for firing, and that 
all other movements, such as recoil, transporting, 
&c., shall be avoided as much as possible. 

Krupp, in Germany, and Albini, in Italy, have 
attacked the problem, but their designs have not 
reached the point of practical success which has 
been attained by Mr. Vavasseur. 

The conditions under which practice takes place 
at sea are entirely different from those which pre- 
vail when the gun is mounted on the solid and 
immovable platform afforded by a coast battery or 
fortification, and the nature of mounting, that is 
the design of carriage and slide, which is sufficient 
and satisfactory in one case, is by no means so in 
the other. Inthe case of a land gun, rapidity of 
movement is not of primary importance ; at least 
it is not of such importance that sacrifices need be 
made to secure it. Unless in very exceptional 
positions, or under very unusual conditions, com- 
paratively small ares of vertical and horizontal 
movement, and a slow motion through these ares, 
fulfil all requirements. With guns mounted on 
board ship, on the other hand, the conditions under 
which fire has frequently to be maintained, neces- 
sitate both a larger amount and a far greater 
rapidity of movement if the fire is to be efficacious. 

It may be accepted as an axiom that for the pur- 
poses of an action at sea the general character of 
the firing may be described as ‘‘snap” shooting, 
and if it be further admitted that one good shot is 
worth a dozen bad ones, we are brought to the con- 
clusion to which all professional opinion tends, that 
our naval guns must be so mounted as to give maxi- 
mum mobility and rapidity in training and elevating, 
combined with as little movement as possible in 
recoil and otherwise. 

For naval purposes, rapidity in elevating a gun 
has been much overlooked. Our existing guns can, 
it is true, be rapidly trained, but the appliances for 
elevating are still slow and cumbrous, and they all 
lack the important and essential feature of allowing 
the gun to be fired whilst it is moving in a vertical 
arc. If, during the passage of an enemy’s ship, the 
training is not correctly adjusted, a touch of the 
helm or the opposite motion of the ships may 
remedy the inaccuracy, but if from any cause, such 
as a lurch or roll just when the object is coming on, 
the elevation should be incorrect, there are no 
means of re-adjusting it rapidly, and the shot is 
lost. Naval officers are well aware that the majority 
of bad shots are due to this cause. 

Mr. Vavasseur has made an important step to- 
wards providing for this in his carriage, as the gun 
can be fired whilst it is being elevated or depressed, 
and great rapidity of training is also gained by the 
method of central pivotting adopted for his slide. 
With the reduced powder pressures, and, conse- 
quently, strains on the gun now obtained, and with 
the means of absolutely determining the amount of 
recoil provided by Mr. Vavasseur, it ought not to 
be long before we are able to mount our naval 
ordnance so that even when a ship has considerable 
motion the gun should be capable of being kept 
bearing on the mark with somewhat of the rapidity 
and ease with which a machine gun can be handled, 
whilst the strength and rigidity of its mounting 
should absolutely secure it against getting out of 
control. 

The problem may be difficult for the heavier 
natures of guns, but its solution is by no means im- 
possible, and we may trust that when its import- 
ance is sufficiently realised the talent of our 
engineers will be found equal to the occasion. Mr. 
Vavasseur, at all events, has made considerable 
progress in the right direction. 








AMERICAN TRANSCONTINENTAL COMMUNICATION.—The 
first through ticket from San Francisco to Portland, 
Oregon, by the Northern Pacific Railway, has just been 
issued. The journey still included 100 miles of coach 
travelling, a gap between the railways whith is expected 
to be closed in August, 
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APPARATUS FOR BURNING LIQUID FUEL. 
























































LIQUID FUEL. 

(Concluded from page 578). 

Fics. 23 to 26 illustrate Brandt’s central pul- | 
veriser for locomotives. This is a very ingenious | 
arrangement, and is distinguished from all the pre- 
ceding by having an all-round discharge, so that it 
gives a tubular flame. The petroleum enters 
through the central pipe, and overflowing on to the 
diaphragm, trickles down to the lip, where it meets 
the steam, and is driven off in spray. The regu- 
lation is effected by cocks from the foot-plate, 
while the burner stands in the centre of the fire- 
box, and delivers a sheet of flame, which is carried 
upward by the draught, and impinges upon all the 
plates very equally. The objections urged against 
this apparatus are, that it is uneconomical of fuel, 
and that should anything go wrong with the burner, 
the traffic must be stopped to get at it, and some 
time lost before the parts can be cleaned and 
replaced. With a high wind, or when an extra 
energy of blast is developed by the wheels slipping 
round, the flame is apt to become extinguished, 
and to require re-lighting, whereupon the cold air 
rushes in, no matter how quickly the ash-pan doors 
are closed, and causes the tube ends to leak so 
badly that it is almost impossible to keep time. 
It likewise suffers from the intense heat developed 
in the furnace, and gets warped and melted, while 
the petroleum becomes caked in the narrow orifices, 
and stops the flow. It has been tried on the Trans- 
Caucasian Railway and the Trans-Caspian Geok- 





Tepe road. 

When applied to stationary and marine boilers 
Brandt’s pulveriser is modified in the way shown 
in Figs. 27 to 31, and for these purposes it is found 
to give excellent results, as owing to the conical 
head, Fig. 31, the flame impinges upon the whole 
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surface of the flue. As an improvement upon the | the cylindrical boiler flue. The details of the burner 
original design, Mr. Ludwig Nobel has introduced | are clearly shown in Fig. 31 ; the regulation of the 
the practice of cutting one or more spiral grooves | steam and naphtha is effected by means of indepen- 
on the conical head to give the flame a rolling | dent cocks, while an extra means of regulation is 
motion which sweeps it along the inner surface of | provided in a screwed spindle, which acts on the 
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conical head. The most improved form of pul- 
veriser known to the present has been Karape- 
toff's arrangement, which is used on the Trans- 
Caucasian Railway and is illustrated on Figs. 32 
to 34 and 37 to 46, page 601. It is fixed in the 
firebox door in such a way as to throw a flat 
fan of flame on to a refractory brick bottom, 
which soon attains a high temperature, and thus 
aids in inflaming the small bubbles of petro- 
leum which may reach it unconsumed. This is 
certainly an improvement upon Lents’ first ap- 
pliance, but were Lents’ pudveriser to be placed in 
an inclined position over a brick bottom, the result 
would be somewhat similar. Referring to the. 
detail views it will be seen that the apparatus is 
formed of a drum having loose ends, and through 
the drum there are cast three channels, the upper 
for petroleum, the middle for air, and the lower for 
steam. This method of admitting the air has 
proved very successful in helping to consume the 
dense smoke, as the air is in contact with the par- 
ticles at their ignition. The regulation of the 
petroleum supply is effected by means of a slide 
(Fig. 43) operated by a screw and handwheel, while 
the steam is controlled by a cock or wheel valve. 
The whole apparatus is pivotted below the furnace, 
so that it can be turned back into the dotted posi- 
tion, Fig. 38, for inspection or repair. Fig. 39 
shows a burner without any regulating slide, while 
Fig. 42 illustrates the slide shown in Fig. 43. 

There exists one other pulverising apparatus on 
the Caucasian Railway, that of Kariboot-Daskevick, 
but it so much resembles Karapetoff’s that it is not 
necessary to dwell on it. 

Figs. 35 and 36 show two forms of pulveriser 
made by Messrs. Korting Brothers, of Hanover. 
In the former the naphtha refuse is dropped through 
a narrow orifice C across the path of a jet of steam 
and air. The steam enters the pipe M through 
the nozzle N, drawing air in with it through the 
orifices B B, and the two, together with the naphtha 
spray, are emitted at the conical mouthpiece D. 
The arrangement shown in Fig. 36 more nearly 
resembles an injector ; the steam passes along the 
central channel A, and meets the naphtha, which 
traverses the outer annular passages, at a lip, from 
whence it drives it forward, mingling it with air 
that enters at the base of the conical outlet. The 
regulation is effected by sliding the piece a, which 
carries the lip, forward on the steam pipe b, by means 
of the lever M. We are not aware what measure of 
success has been attained by these apparatus, but 
they are not employed in Russia for locomotives 
now. They recall, however, the pulverisers patented 
by Messrs. Wise, Field, and Aydon, as long ago 
as 1867, and one of which was tried at the works 
of Messrs. J. C. and J. Field, South Lambeth, 
In it the oil was allowed to run through a small 
orifice, about } in. in diameter. in a continuous 
stream at the rate of about three gallons per hour. 
As the oil fell vertically it was met by a jet of 
superheated steam, which forced it into the furnace 
in the form of a cloud of exceedingly fine spray, 
at the same time converting it into vapour, which 
took fire and was consumed perfectly. A second 
pulveriser, used by Mr. Aydon at Woolwich, was 
more like an injector, and also worked well, but 
the high price of the oil caused the experiments to 
be eventually abandoned. 

The weak point of all these pulverisers which we 
havedescribed is the uneconomical use they make of 
the fuel. This is not a great matter in the vicinity 
of the Caspian, for naphtha refuse can be bought at 
Baku from two to three copecks per poud ($d. or 
3d. per 36 lb.), but in Russia proper the case is 
entirely different when the cost of carriage has to 
be considered. At Tsaritsin on the Volga the price 
is 17 copecks, and appliances which might seem 
favourable on the Caucasian fline are therefore 
wholly inapplicable upon the interior railways of 
the Russian empire. Weare informed, however, by 
Mr. Urquhart that a new form of pulveriser is 
being introduced which gives far better results 
than any of the preceding, and when the patent is 
completed we hope to give engravings of it also, 
accompanied by a statement of the relative costs of 
working trains by means of anthracite, wood, and 
petroleum. 


THE NEW GUION LINER ‘‘ OREGON.” 

Last Saturday afternoon there was launched from the 
Fairfield Shipbuilding Yard of Messrs. John Elder and 
Co. another very notable addition to the Guion Line of 
mail and passenger steamers trading between Liverpool 
and New York. Named the Oregon, as she left the 
launching ways, she is only excelled in her dimensions 





and carrying capacity by the City of Rome and the 
Servia, the Great Eastern being now practically out of 
consideration. She has been built as an improvement on 
the Alaska, which belongs to the same line, and has 
hitherto proved herself to be the fastest steamship trading 
on the Atlantic ; but as she has been built on finer lines, 
and is to be fitted with engines of considerably more 
horse-power, it is confidently anticipated that she will 
even outstrip in speed that somewhat famous vessel. As 
we hope in due course to be able to place before our 
readers a complete illustrated description of the Oregon 
and her engines, we shall on the present occasion only 
give a few of the leading particulars as to dimensions and 
structural details. 

Having a launching weight of about 5300 tons, and a 
carrying capacity of about 7500 tons, the Oregon has the 
following dimensions: Length, over all, 520 ft.; breadth, 
54 ft.; depth from upper deck, 40 ft. 9in. In all, there 
are five «ata The first or promenade deck extends 
nearly the whole length, and is of the full width of the 
vessel, and it will be almost entirely reserved for the 
first-class passengers. Amidships on this deck there is 
to be a very spacious apartment, which will form the 
ladies’ boudoir. On the second or upper deck there will 
be a cabin for the officers and engineers, together with 
the smoking saloon, the saloon entrances, the kitchens, 
bakeries, sculleries, &:. These are to be contained 
chiefly in a large central deck-house measuring 220 ft. in 
length by 32 ft. broad. The extremities of the upper 
deck are well protected by extensive turtle-back decks, 
that at the forward end being about 100 ft. long. 
The third or main deck will be chiefly occupied by 
the passengers’ cabins, the dining saloons, _ ladies’ 
retiring room, &c., the total amount of the accom- 
modation being designed for 340 first-class, 92 second- 
class, and 110 third-class passengers. As might be 
expected, the chief feature on the main deck will be the 
first-class dining saloon, which is to occupy the whole 
width of the vessel forward of the machinery, its length 
being 65 ft. It will be a magnificent apartment, and the 
accommodation provided in it will be amply sufficient for 
the whole of the first-elass passengers. As a rule, the 
state rooms will be arranged for two passengers only. 
The second-class saloon and sleeping accommodation will 
be placed abaft of the engine room, while the whole of the 
after part of the ship abaft of the jigger mast will be 
fitted up in a substantial manner for the steerage pas- 
sengers. When not needed for cargo the fourth or lower 
deck can be almost entirely fitted up for such passengers ; 
indeed, if necessary, this deck alone will provide accom- 
modation for 1000 passengers. 

The ship will throughout be abundantly lighted and 
ventilated, and the artificial lighting by night will be 
provided by means of a very complete installation of 
well-nigh 500 Edison incandescence electric lamps. Her 
hull has been built so as to give no fewer than eleven 
water-tight compartments, and in all respects the Oregon 
will be so fitted out that she will be placed on the 
Admiralty list for war purposes if required. 

Without specifying, even in a general way, the very 
extensive and complete equipment of the Oregon in the 
shape of machinery for navigation purposes, for working 
cargo, &c., we may just indicate a few leading facts 
regarding the engines and boilers of this really magnificent 
vessel. The engines, of the compound type, with three 
inverted cylinders, have been designed to indicate 12,000 
horse-power. The high-pressure cylinder, which is 70 in. 
in diameter, is placed between the low-pressure cylinders, 
each of which is 104 in. in diameter, and all the cylinders 
are adapted for a stroke of 72 in. For the reversing 
of the engines one of the combined steam and hydraulic 
engines of Messrs. Brown Brothers, Edinburgh, is used. 
The crankshaft is of the built type, and is madeof Vickers’s 
crucible cut steel, which is also used for the tunnel and 
propeller shafts. The surface condenser is placed at the 
back of the engines, and it is divided into two parts, 
each of which forms an independent condenser for the 
corresponding low-pressure cylinder. Steam will be 
supplied to the engines by nine double ended steel 
boilers, arranged in three groups with athwartship stoke- 
holes. Each boiler is 16 ft. 6 in. in diameter and 16 ft. 
9 in. long, and in each boiler there are eight of Fox’s 
patent corrugated furnaces, or a total of 72 furnaces for 
the nine boilers. 

The vessel was very slow to begin her movement on the 
launching ways, which were laid, we should mention, 
at an inclination of 4 in. to 1 ft. ; and the movement was 
never impetuous at any stage. Being the largest vessel 
ever built on the Clyde, with the exception of the Servia, 
and certainly the largest ever built by Messrs. Elder and 
Co., the launch of the Oregon was witnessed by many 
thousands of people, both in the shipyard and on both 
sides of the river. After the launch a large number of 
invited guests repaired to the model room of the firm, 
where cake and wine were served. Only two speeches 
were made, but they were both of unusual interest. 

Mr. Willam Pearce, as representing the firm of John 
Elder and Co., presided on the occasion. In proposing 
the toast of ‘‘ Success of the Oregon” he remarked that 
she was bigger than the Alaska, and he thought he might 
say that she would be faster than that vessel, which 
meant that she would be the fastest ship in the world. 
The Oregon represented another step in the progress of 
the ships that were being put upon the Atlantic, and she 
followed up what they set themselves to do some years 
ago, when they projected a fast, that was to say, a seven 
days’ passage line from this country to America. He 
knew that Mr. Guion would not be satisfied with a seven 
days’ passage, and he was quite sure he should not 
himself. He believed that the passage had to be done in 
very much less time, and although he could not say how 
much, he could say that they would not go back, and 
they would not build ships that would go slower than 
the one just launched. In this age of progress he 





thought they might calculate that all the ships of the 
future, he did not say individual ships, but all new lines 
and some old lines of ships, must show an advance, as far 
as speed was concerned, on anything at present built or 
building. There was another matter, one which did not 
concern him so much, and that was the internal, or 
perhaps he might be allowed to say, the domestic arrange- 
ments of the ship. Passengers would look, he thought, 
for a great improvement in that respect. It appeared to 
him that the owners would have to give them larger 
cabins and better living accommodation, and they, on 
the other hand, would have to pay more for them. The 
things which he had indicated must come about, and in 
that ship they had endeavoured to carry out the pre- 
liminaries of that arrangement, as far as builders and 
engineers could do, and they left the rest to Mr. Guion to 
do, and they believed he would do it. Mr. Guion would, 
he believed, make progress in that direction as fast as 
they were making progress in the direction of ship. 
building and engineering. 

Mr. Guion, who responded, felt honoured by the 
manner in which they had pledged ‘‘Success of the 
Oregon,” which had just been launched, and he was sure 
that a finer launch they could not have anticipated. It 
seemed to him that every care had been taken to insure 
success in the building of the ship first, and in putting 
her into the water afterwards. In regard to what Mr. 
Pearce had said as to what was expected, he was quite at 
one with him. The company with which he was con- 
nected would do their share in giving comfort to the 
passengers, and they could, he thought, leave them to 
appreciate Mr. Pearce’s concluding remark. He was 
quite at one with him also in his statement, that they 
had commenced their steamship service with the inten- 
tion of striking out a new career, a career off the old 
beaten track. He recollected when from fourteen to 
sixteen days were considered a very successful passage, 
and now it was done in half that time at any rate. His 
own company aimed at that, and they had succeeded. The 
Alaska had done the passage in that time, and he hoped 
the Oregon would do even better, and the Arizona had 
very nearly done it. In connexion with those vessels 
Mr. Pearce had been very successful, and he had been 
greatly assisted by Mr. Bryce-Douglas, who had the 
charge of the engineering departiment. In concluding 
his remarks he stated, amid great applause, that he had 
arranged to have another vessel, a duplicate of the 
Oregon, built on the same ways, and he would be glad 
. see those who were then present at the launch of it 
also, 


NOTES FROM THE SOUTH-WEST. 

Bristol Dock Revenue.—The revenue derived from Bristol 
Docks last year was 65,843’., as compared with 59,617/., 
in 1882, 73,551/. in 1881, 76,806/. in 1880, 77,7670. in 1879, 
and 82,033/. in 1878, 

Ebbw Vale Steel, Iron, and Coal Company (Limited).— 
The report of the directors of this company for the year 
ending the 31st of March last, states that the gross profit 
for the year amounted to 84,476/., from which has to be 
deducted expenses of head offices and legal expenses, 
9507/., and interest on debentures and fully paid up 
shares, 32,053/., making together 41,560/., and leaving 
the net profit for the year 42,916/. This profit has been 
appropriated thus: Written off for depreciation of pro- 
perty, 22,028/. ; balance carried to profit and loss account, 
20,887/. The amount at the credit of the profit and loss 
account is by this addition of 20,887/., increased to 42,058/., 
out of which the directors recommend the payment of a 
dividend of 5s. per share, free of income-tax, amounting 
to 18,618/., carrying forward the balance of 23,4397. to next 
year’s account. The outlay on new works during the 
year has been larger than usual, and has been caused by 
the failure of the blast furnaces at Sirhowy and Victoria, 
the replacement of which on the best principles was an 
absolute necessity to meet the requirements of the works, 
as well as to decrease the cost of manufacture. The 
directors express much pleasure in informing the share- 
holders that arrangements have been completed for 
leasing to a substantial company the Abercarne Colliery, 
together with the Ebbw Vale Company’s freehold pro- 
perty at Cwm Carne, and it is anticipated that in an- 
other twelvemonths operations will be so far advanced 
that coal will then be got in large quantity, thus yielding 
the company a considerable revenue. The balance sheet 
shows the capital of the company to be 1,712/,925/., of 
which 1,503,633/. is paid up. The mortgage debentures 
amount to 599,349/., being at 5 per cent. 426,649/., and 
172,601/. at 6 per cent. e expenditure on account of 
new works during the year has been 32,434/., or nearly 
double the amount paid in dividend. The value of the 
property, exclusive of new works, is estimated at 
1,790,000/. 

A Coal Inspectorship.—On Tuesday, Mr. A. C. Pon- 
sonby, of Newport, received from the Crown agents for 
the collieries, a letter appointing him their inspector of 
coal in South Wales, in the place of Mr. J. Bachelor, 
deceased. Mr. Ponsonby, who was born in 1856, was for 
thirteen years in the mercantile marine. He was for 
several years in the service of the Royal Mail Steamship 
Company, and has been for the past twelve months a 
partner in the firm of Messrs. Bovey and Co., of London, 
Cardiff, and Newport. 


Newport.—The coal trade is active, but the iron and 
steel trades are still dull. In tin-plates things are 
assuming a more satisfactory shape. Last week’s clear- 
ances comprised 33,246 tons of coal. The imports com- 
prised 16,900 tons of iron ore from Bilbao, and 10,700 tons 
from other places. 


Bristol Docks.—The Bristol Dock engineer reports to the 
Dock Committee of the Bristol Town Council : ‘‘ I beg to 
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report that the dock works generally are in good con- 
dition ; that two enclosed two-storied sheds have been 
erected on Prince’s Wharf ; that a large and commodious 
shed is in course of construction on the Welsh Back, and 
will shortly be ready for use ; that the whole of the rock 
at Suspension Bridge Point has been removed, but that 
there still remains here a considerable amount of dredg- 
ing and faggotting to be effected; that at the Round 
Point vigorous steps are being taken for the removal of 
the rocky shoal lying in the bed of the river ; and that 
in about three years time the shoal will, by the aid of the 
improved rock boring and blasting appliances now shortly 
available, probably be wholly removed.” 

The Rhymney Valley.—The coal trade of this valley is 
fairly active. At the Gilfach Colliery things are being 
got into readiness with the view of restarting at an early 
date the whole workings, and it is anticipated that sink- 
ing operations will shortly be commenced on the Gurthe- 
norland, and also near Bargoed. At the latter place the 

its are to be sunk to the Brithdir seam of coal, which 
is worked extensively further up the valley. The pit on 
the Gurthenorland will be sunk to a portion of the 
Mynyddislwyn seam of house coal, which remains un- 
worked. 

Great Western’ Colliery Company.—The directors have 
decided that a dividend of 5s. per share upon the 10 
per cent. preference shares of class A,” for the half- 
year ending June 30, 1883, should be paid on the 2nd 
proximo. 

Cardif.—The inquiry for steam coal still seems to in- 
crease. Iron ore remains weak. Last week’s clearances 
comprised 171,858 tons of coal. From Bilbao there came 
to hand 8138 tons of iron ore, and 2710 tons from other 
sources. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Mavket.—Yesterday there was a 
thin attendance on "Change at Middlesbrough, many of 
the regular frequenters from Newcastle being absen,t 
owing to a holiday week in that town. The general 
tone was dull, and lower prices than those current at the 
end of last week were ruling. No.3 g.m.b. f.o.b. Tees was 
offered at 39s. 3d. per ton, but buyers were not disposed 
to pay more than 39s., and even at that figure most con- 
sumers were prepared to wait the course of events before 
buying, as the ironmasters’ attempt to,force up prices has 
failed. Freshorders for shipbuilding being nearer there 
is not any strong inducement to buy pig iron. Shipments 
continue very satisfactory. Up to yesterday morning 
there had been exported from Middlesbrough this month 
78,000 tons of iron against 70,500 tons in May. The 
increase is again chiefly to Scotland. 

The Ironmasters and Restriction.—For the past few 
weeks the Cleveland ironmasters have been discussing the 
advisability of further restricting the production of pig- 
iron, but they have been unable to come to any unani- 
mous or definite conclusion, and are content to continue 
the present restriction fora while. The contemplation 
of further restriction has not resulted in any stiffening of 
prices. The general belief is that there will be no 
material alteration with regard to the total output of pig- 
iron. 

The Manufactured Tron Trade.—The manufactured 
iron trade continues dull at 6/. for ship plates and 5/. 10s. 
for angles, less 24 per cent. at makers’ works. The malle- 
able iron works are still brisk on orders for some time 
ahead. 


Engineering and Shiphuilding.—The great briskness 
which has characterised the shipbuilding and engineering 
trades during the past six months will continue for the 
remainder of the year. Orders, however, do not come to 
hand as quickly as they did, and they certainly fall short 
of the rate of launching. 


A New Shipyard at Middleshrough.—The Teesside Iron 
and Engine Works Company _ have decided to set apart a 
large plot of their land at Middlesbrough, which used to 
be ocenpied by rolling mills, for an iron shipbuilding yard. 
The site is a convenient one having a good frontage with 
deep water at the wide part of the river. Mr. John 
Mackenzie, an experienced man from the Clyde, has been 
appointed manager of the new yard. 


Stoppage of Iron Works on the Tyne.—For some time 
some of the iron manufacturers in the North of England 
have found it very difficult to obtain orders and still 
more difficult to get them at a remunerative rate owing 
to the keen competition in this branch of industry. The 
Walker Iron and Steel Works Company, Limited, High 
Walker-on-Tyne, are amongst the first to practically 
illustrate the unenviable condition of the finished iron 
trade. At amecting of directors and shareholders held 
in Newcastle on Monday, it was finally resolved that in 
consequence of the unremunerative prices obtained for 
ship plates and other manufactured iron goods, the con- 
tinued operation of the works under present unfavour- 
able conditions would entail a serious loss and that they 
therefore be closed for an indefinite period. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

William Cobbett and Co., Limited, Rotherham. -—The 
report of the directors of this company has been issued to 
the shareholders, and is as follows :—‘‘ Your directors 
issue herewith the tenth annual balance-sheet of the 
company. The past year has been one of extreme de- 
pression in this (stove grate) trade, which has been felt 
universally. The profits for *he past year’s trading being 
so small, your directors think it unwise to recommend 
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any dividend ; the amount of profit will be added to last 
year’s balance, and carried to the credit of profit and loss 
account. The buildings, plant, and machinery have been 
maintained in good condition and repair, the cost of which 
has been duly charged in the account. The subscribed 
capital of the company is 18,0001. 


The Dispute in the File Trade.—The dispute among the 
file-cutters has come to a termination. It will be re- 
membered that it originated two or three months ago in 
the decision of the manufacturers to enforce a reduction 
of ten per cent. The men came out at the expiration of 
the usual month’s notice, and since then they have been 
supporting themselves as best they could out of the funds 
of their trade societies and the contributions of trade 
organisations in various parts of the country. The dis- 
pute, which is now settled by the men agreeing to consent 
to the reduction, has entailed a large loss of money and 
much personal suffering. The grinders have not yet con- 
sented to follow the example of the file-cutters, and, it is 
said, show no disposition to yield. Though the file- 
cutters have conceded the reduction, there seems to be a 
likelihood of further trouble, as a communication from 
the committee of the File Manufacturers’ Association 
intimates that a circular will be sent to its members “ re- 
commending that the cutters be employed as fully as 
possible by stripping and other means, until the grinders 
make the same concessions.” The men appear to think 
that this means that they are to be called upon to do the 
work of grinders, and thus force the latter into also con- 
ceding the reduction. This, it is believed, they will 
positively refuse to do. 


NOTES FROM THE NORTH. 
GLasGow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was a turn firmer last Thursday, and recovered the 1d. 
per ton lost on the previous day. Transactions were re- 
ported on forenoon ’Change at from 46s. 11d. to 47s. cash, 
also at 47s. 14d. and 47s. 2d. one month, and there were 
sellers at the close wanting 47s. cash and 47s. 2d. one 
month, with buyers near. Business was done in the after- 
| noon at 46s, 114d. and 47s. cash, also at 47s. 1}d. one 
| month, the close being sellers at 47s. cash and 47s. 2d. 
}one month, and buyers near. Friday’s market was a 
| shade firmer still. A moderate amount of business was 
| done during the forenoon market at from 46s. 114d. up to 
| 47s. Ohd. cash, also at 47s. 2d. and 47s. 24d. one month, 
; and at the close of the market buyers were offering 47s. 
| cash and 47s. 2d. one month, with sellers wanting 3d. per 
| ton higher. The market was steady in the afternoon, and 
a fair amount of business was transacted at 47s. Od. and 
47s. cash, also at 47s. 2d. one month, with buyers near. 
A rather stronger tone was evident in the market on 
Monday, and the quotations were at one time 44d. per 
ton higher than those ruling at the end of last week, but 
before the close 34d. of that advance was lost. There were 
transactions during the forenoon at from 47s. 1d. to 
7s. 2d. cash, also at 47s. 3d. to 47s. 4d. one month, and 
there were sellers at the close of the market wanting 
47s. 2d. cash and 47s. 4d. one month, with buyers near. 
Business was reported in the afternoon at 47s. 2d., 
47s. 24d., and down to 47s. cash, also at 47s. 44d. 
down to 47s. 34d. one month, with sellers at the close 
asking 47s. 1d. cash and 47s. 3}d. one month, and 
buyers near. The market opened weak yesterday, but 
subsequently it recovered, and closed as on Monday. 
Business was done during the forenoon at 47s. 03d. down 
to 46s. 114d. cash, also at 47s. 25d. and 47s. 2d. one 
month, with sellers at the close wanting 47s. cash and 
47s. 24d. one month, and buyers near. Transactions 
were reported in the afternoon at 47s. and 47s. 04d. cash, 
also at 47s. 25d. and 47s. 3d. one month, and sellers at the 
close were asking 47s. 1d. and 47s. 3}d. cash and one 
month respectively, with buyers near. Business was 
done on the forenoon Change to-day at 47s. O4d., 47s. 1d., 
and back to 47s. 04d. cash, also at 47s. 3d. and 47s. 23d. 
one month, the close being sellers at 47s. 1d. cash and 
47s. 3d. one month, and buyers near. There were trans- 
actions in the afternoon at 47s. O$d. cash, and subse- 
quently sellers were wanting 47s. 3d. one month and 
47s. OLd. cash, with buyers near. The market was very 
quiet, and it may be said that quietness is the general 
rule, and its effect upon holders is to make them show 
some signs of despondency, while a number of them are 
freely inclining to part with theiriron. From the United 
States and Canada a few additional orders have recently 
been placed, and it is reported from New York that the 
stocks of Scotch pig iron held there are light. Italy is 
still absorbing a large quantity of pig iron from Scotland. 
Scarcely any change is perceptible in the demand for pig 
iron at home, but the quantities of pig iron required both 
in the malleable iron works and in the foundries are very 
large. There are now 114 blast furnaces in active oper- 
ation, as compared with 108 a year ago, and as the for- 
ward demand is limited and the amount of Cleveland 
pig iron being imported is a good deal larger than it was 
a year ago, it is not surprising to learn that Scotch pig 
iron is still going into stock in the public warrant stores. 
The total stocks in Messrs. Connal and Co.’s stores stood 
at 584,537 tons yesterday afternoon, as against 584,001 
tons of yesterday week, the increase for the week being 
536 tons. The hematite trade, though perhaps a shade 
better at the moment, is still very much depressed. The 
price continues at about 50s. per ton f.o.b. at Cumberland 
ports for the usual proportions of Nos. 1, 2, and 3. Last 
week’s shipments from all Scotch ports amounted tu 
14,347 tons as compared with 13,225 tons in the preceding 
week, and 10,147 tons in the corresponding week of last 
year. They included 16,009 tons to the United States, 
230 tons to Canada, 385 tons to Australia, &c., 930 tons to 
France, 3410 tons to Italy, 1110 tons to Germany, 658 
tons to Holland, 110 tons to Belgium, and lesser quantities 














to other countries. In most cases special brands of No. 1 
Scotch iron have been reduced in price 6d. per ton. 


The Finished Iron Trade.—A very decided improve- 
ment has shown itself in the finished iron trade within 
the past week or ten days, and there is such a great pres- 
sure for delivery that makers are getting in some in- 
stancesan advance of from 2s. 6d. to 5s. per ton. Com- 
paratively few contracts, however, are being booked for 
forward delivery, and in such cases they are generally 
closed at present prices. 


The Coal Trade.—The Fife and Clackmannan coal- 
masters have agreed to yield an advance of wages to 
their workmen, or rather it should be said that they have 
resolved to increase the price of coal, and subsequently to 
concede an advance on the rate of miners’ wages. Indeed, 
they have already added 6d. per ton to the price of the 
shipping coal, and probably next month the miners will 
get 3d. per day on an increase. The raising of the prices 
in the east, combined with the promise to the men, has 
had the effect of hardening prices in the west country, and 
the Lanarkshire miners, equally with their fellow-work- 
men in Ayrshire, are now tolerably certain that there 
will be no reduction on their wages for some time to 
come. In almost all descriptions of coal the demand is 
exceedingly good, and it is worthy of note that the 
Glasgow Corporation Gas Committee have just closed 
contracts for about 150,000 tons of coal, or nearly three- 
fourths of the amount required for the year 1883-84. 


FOREIGN AND COLONIAL NOTES. 

New Palace of Justice for Rome.—A royal decree has 
been issued, opening a competition among Italian archi- 
tects for designs fora Palace of Justice, to be erected in 
the new quarter of the city of Rome. It is to be erected 
in the Prati dei Castello, facing the Tiber, and exactly 
opposite a bridge to be called the Orso, not yet built. It 
is to have four fronts, each with an entrance, to be three 
stories high, and the style of its architecture is to be 
‘dignified and austere.” The cost is to be about 
320,000/. 

New Remedu for Scale.—It is stated from California 
that the leaves of the eucalyptus tree are very effectual 
for removing scale from boilers. 


Paper Cross-Ties.—A railway cross-tie has been invented 
in America, made of paper or any other fibrous substance, 
such as straw orgrass. This is reduced to a pulp, and 
run out into boards. Sheets or layers of this straw board 
arelaid one upon the other, cemented and pressed into 
moulds to form the cross-tie, which is practically fire and 
water proof, having been manufactured under a tempera- 
ture of 500 deg. It is claimed that atmospheric changes 
have no effect upon it, that it can be made as cheaply aa 
a wooden’ one, and will outlive five. It does not rot, 
and it deadens sound, which would be an advantage 
upon elevated railreads. 


The Arllerg Tunnel.—The piercing of this tunnel is 
being energetically and successfully pushed forward. 
The opening on the Tyrol side will be 4030 ft. above the 
level of the sea, and that on the Swiss side 3770 ft. Its 
total length will be about 64 miles, passing for the greater 
part through a formation of mica schist. The contractors 
have undertaken to make an average advance of 23 ft. per 
day, forfeiting 68/. per day if they come short, and 
receiving a premium of 687. per day if they exceed this 
rate of advance. The tunnel is to be completed, and the 
line ready for opening by the autumn of 1884. 


A Lady Assistant-Engineer.—In his oration at the open- 
ing of the Brooklyn Bridge, the Hon. Abram S. Hewitt 
paid a tribute to the valuable services of Mrs. Roebling, 
wife of the engineer of the bridge. Colonel Roebling has 
been for years confined to his house by a disease of a 
paralytic nature, which has compelled him to give up all 
direct intercourse with his subordinates. All communi- 
cations and directions have passed through his wife, who 
isa woman of unusual capacity and attainments, and 
has thus enabled her husband to associate his name with 
one of the greatest public works of America. 


Testing of the Attock Bridge.—Previous to its opening, 
the Attock Bridge was subjected to severe tests. Three 
heavy locomotives, with trucks, weighing altogether 
300 tons, were halted for ten minutes on the centre of the 
first girder. The deflection amounted to 14 in., and on 
the removal of the weight the girder resumed its former 
position within .001 in a foot. The largest span, 308 ft., 
gave a deflection of only 2in., and also recovered itself 
when the weight was removed. The other girders, being 
similarly tested, gave equally satisfactory results. 

Railways in Brazil.—Brazil is fast developing a railway 
system ; 800 miles of State railroad are in operation, and 
nearly the same number will be finished in six or eight 
months. Of private railways, 1600 miles are in operation, 
and 1400 in construction. The Government guarantees a 
dividend of 7 per cent. upon the capital employed in 
these. Most of the rails have been imported from England, 
but the railroads have been surveyed and constructed by 
Brazilian engineers alone. - 


Overhead Wires in the United States.—Great opposition 
is being made, especially in Chicago, to the practice of 
the Telephone and Telegraph Companies of carrying 
wires cluse to or over the roofs of houses, without the con- 
sent of the owners, or any compensation paid to them. In 
consequence of several adverse decisions, the companies 
in some places propose to stop communications. 








FavRE-SELLON-VOLCKMAR ACCUMULATORS.—M. Emile 
Biirgin, the eminent electrician of Basle, has by an 
arrangement with the Electrical Power Storage Company, 
Limited, secured the sole agency for the supply of the 
Faure-Sellon-Volekmar accumulators in Switzerland, 
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BLAKE’S COMPOUND STEAM PUMPS. 

On page 608 we illustrate one of Blake’s compound 
high and low-pressure steam pumps manufactured by 
Messrs. S. Owensand Co., of Whitefriars-street, London, 
E.C. It has been constructed for the South-Western 
Railway Company of Russia, and is capable of forcing 
4500 gallons of water per hour to a height of 500 ft. 
through 10,000 ft. of piping, with a boiler pressure of 
80 lb. to the square inch. As will be seen from the 
perspective view, Fig. 1, the two steam cylinders are 
arranged tandem wise, their diameters being 8 in, and 
16 in. respectively, while their stroke is 24in. The 
low-pressure cylinder has two piston rods, which pass 
through long passages cast on each side of the high- 
pressure cylinder, so that all the’glands are close to- 
gether. The three rods take hold of a common cross- 
head to which the piston rod of the pump cylinder is 
connected. This cylinder is 54 in. in diameter and is 
brass lined. Its valves are of gun-metal and have 
spindles projecting upwards and working in heavy 
gun-metal caps, each of which contains a spring. 
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The valves are faced with the best oil-dressed hy- 
draulic leather secured by a central screw, and they 
bear on flat faces in. wide. The steam valves are 
operated from the crosshead through a rock shaft 
worked by a vibrating arm. Upon the rock shaft is 
a lever, which by means of a connecting rod, moves 
a sliding block backwards and forwards between two 
tappets on the rod of the auxiliary valve. The office 
of this valve, as is well understood, is to control the 
admission and exhaustion of steam to and from the 
double pistons above it, which move the two main 
valves of the steam cylinders. The steam from the 
boiler is admitted to the interior of the valve of the 
high-pressure cylinder, and after expansion it exhausts 
into the valve box and proceeds to the larger cylinder 
which has an ordinary JP valve. The piston, which is 
shown nearly at the end of its stroke towards the right, 
is prevented from striking the covers by the use of 
supplementary exhaust passages, which can be more 
or less throttled at will. When the piston has covered 
the main exhaust port, the remainder of the steam 
is confined and a cushion produced. 

The pump is provided with an independent air pump 
and condenser, which are shown beside it in the per- 
spective view, while the condenser is to be seen in sec- 
tion in Fig. 3above. The connexions are very clearly 
shown in the views; in the interior of the condenser 
hangs a copper float, connected by a rod to an air 
valve above it. When the inflow of water to the con- 
denser exceeds the amount removed by the pump the 
ball rises and, opening the valve, destroys the vacuum. 

By the use of this separately driven condenser a 
vacuum can be obtained before the pump is started, 
and the speed of the air pumpcan be varied according 
to the temperature. 

This is not the first time we have called attention to 
the Blake pumps, constructed by Messrs. Owens and 
Co. (see vol. xxxiii., page 86). They display great 
ingenuity in their arrangements, while the material 
and workmanship are first-class. The last examples to 
which we referred were for pumping petroleum through 
a pipe line in Russia, and they appear to be con- 
structed to meet every requirement both for high and 
low pressures. 
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ENGINES OF HM.S. “CONQUEROR.” 
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Iv our number of May 25 we published engravings 
and a description (see page 484 ante) of the engines of 
H.M.S. Satellite, one of the vessels on which the 
Admiralty have been carrying out a series of trials 
with forced draught, and we this week give a two- 
page engraving, with a detail view on the present 
page, of the engines of the Conqueror, the other vessel 
comprised in the Admiralty experiments just referred 
to. Of these experiments a full account was given in 
a paper read by Mr. J. Butler at the recent session 
of the Institution of Naval Architects, and as we pub- 
lished this paper at the time (vide pp. 249 and 266 
ante), and also gave illustrations of the arrangement of 
the boilers experimented upon, we can on the present 
occasion confine ourselves to adescription of the engines 
now illustrated. 

The Conqueror is an ironclad ram having a displace- 
ment of 6200 tons, and fitted with twin screws driven 
by vertical compound engines estimated to indicate 
4500 horse-power. The general design of these engines, 
which were constructed by Messrs. Humphrys, Ten- 
nant, and Co., of Deptford, will be readily understood 
on reference to the two-page engraving we publish this 
week. As shown in Fig. 1, the two sets are placed in 
separate engine rooms, divided by a longitudinal bulk- 
head, while, as will be seen from Fig. 2, each set has 
three cylinders, namely, a high-pressure cylinder 
54 in. in diameter placed between two low-pressure 
cylinders each 70 in. in diameter, the strokes of all the 
pistons being 3 ft. The cylinders are all steam 
jacketted. 

The general design of the engines is very compact, 
height having been saved as much as possible, so that 
the top cylinder covers are kept below the water line 
as indicated in our engravings. The cylinders are 
supported on the amidships side by cast-iron standards, 
while in the outer sides they are carried by wrought- 
iron columns. In the case of the high-pressure 
cylinders the supporting standards have the form 
shown on the right of Fig. 1, while in the case of 
the low-pressure cylinders the standards form also the 
surface condensers, as shown on the left of Fig. 1, and 
in the detail view, Fig. 3, annexed. The engines have 
no bed-plates properly so called, but the bases of the 
cast-iron standards and wrought-iron columns are con- 
nected by strong forgings which form the crankshaft 
plummer-blocks, as shown in Fig. 1. 
firmly bolted down to the strong longitudinal box girders 
or engine bearers which form part of the structure of 
the vessel. ‘The three cylinders of each set of engines 
do not abut on each other, but they are connected by 
the exhaust pipes leading from the high to the low- 
pressure cylinders, and also by wrought-iron longi- 


The whole are | 


tudinal stays bolted to lugs on the cylinders, as shown 
in Fig. 2. 

The crankshaft for each set of engines is made in 
three pieces connected by the usual flange couplings. 
It is of wrought iron 13} in. in diameter at both main 
and crank-pin bearings, the latter bearings having 
each a length of 12 in., while the aggregate length of 
the six-main bearings of each crankshaft is 8 ft. The 
three cranks are placed 120 deg. apart. The propeller 
shaft is 12} in. in diameter. The connecting rods havea 
length equal to twice the stroke ; they are of an ordinary 
pattern, the pin at the upper end of each being em- 
braced by brasses fitted to a crosshead forged solid 
with the corresponding piston rod. The crossheads 
are provided with slipper guides, 

The high-pressure ¢ylinder of each set of engines 
has its valve chest in the amidships side, the motion 
being communicated to the valve spindle through a 
rocking lever placed diagonally as shown in Figs. 1 
and 2. The low-pressure cylinders, on the other hand, 
have their valve chests respectively placed on the side 
next the high-pressure cylinder, the valve spindles 
being coupled to the link motion direct. As will be 
seen from our illustrations, the valve spindles are well 
guided, and all the valve gear is very readily accessible. 

| The arrangement of the reversing gear will be readily 
understood on reference to the view on the right-hand 
side of Fig. 1, and to Fig. 2. Thus the reversing arm 
on the weigh-shaft is connected by links to a nut 
moving in guides fixed against the cast-iron standard 
supporting the high-pressure cylinder. This nut is 
, acted upon by a screw which carries a worm-wheel at 
| its lower end, this wheel being geared into by a worm 
formed on the prolongation of the crankshaft of a 
_ small pair of vertical engines, which are provided with 
| a reversing valve for running them in either direction. 
As is usual in arrangements of this kind, the reversing 
| valve just dentinal, if not previously shifted by hand, 
| is automatically brought into mid position on the nut 
on the reversing screw reaching either extremity of its 
travel. As shown in our illustrations, a handwheel 
| and gear is also provided for reversing the engines by 
| hand if necessary. 

Fig. 3, on the present page, will explain clearly the 
| arrangement of the condensers, of which there is one 
| to each low-pressure cylinder. The condenser tubes, 
which expose, collectively, 9000 square feet of surface 
| for the two sets of engines, are placed vertically, and 
| the steam is admitted inside them, the condensing 

water—which is supplied by independent centrifugal 
| pumping engines—circulating outside them. In con- 
| nexion with each cylinder there are two single-actin 
| air pumps 14 in. in diameter and 3 ft. stroke, worke 
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RIDCALGH’S HIGH-SPEED ENGINE. 
CONSTRUCTED BY MESSRS. WELFORD BROTHERS, ENGINEERS, SUNDERLAND. 


direct as shown, two from each low-pressure piston. 
There are thus eight air pumps in all for the two sets 
of engines, and their collective discharging capacity is 
equal to ;'; of the collective discharging capacity of the 
low-pressure cylinders. 


Fig. 3. 

Kach set of engine drives a four-bladed propeller of 
amodified Griflith’s pattern, 14 ft. in diameter with 
16 ft. Gin. pitch. 

The arrangement of the boilers of the Conqueror was 
illustrated by us on page 267 aute, and asit was described 
at the time we need deal with it but briefly here. The 
Conqueror has eight single-ended boilers arranged in 
tworows, back to back along the centre of the vessel, 
there being four boilers in each row, and the stoke- 
holds being in the wings. The boilers are divided into 
four groups of two each by longitudinal and transverse 


bulkheads, there being thus four boiler rooms, any one | 
of which can be shut off from the others if the neces- | 
To tit the boilers for being worked | 


sity should arise. 


with forced draught the stokeholds are provided with | 


a ceiling placed about 11 ft. above the floor plates and 
extending from the coal bunkers to the boiler fronts, 
enclosing the uptakes, while between the boilers there 
are fitted vertical screen plates extending from the 
front boiler bearers to the ceiling just mentioned. 
To keep the boiler-rooms cool the vertical screens above 
named are made to enclose the upper parts of the 
smokeboxes. When working with natural draught 
hinged doors in the ceiling are opened so as to enable the 
ordinary ventilating cowl pipes to operate. Air locks 
are provided to afford communication between the 
after boiler-rooms and the engine-rooms, and between 
the other boiler-rooms and the cross passage at the 
forward end. Of the eight boilers six are alike and are 
of the oval type, flat-sided, and are 12ft. 2in. wide by 
15 ft. high and 9 ft. 6 in. long. The two remaining 
boilers are circular and are 9 ft. 6 in. long by 12 ft. 4 in. 
in diameter. The six larger boilers have each three 
furnaces 3 ft. 4 in. in diameter by 7 ft. 6 in. long, 
while in each of the circular boilers there are also 
three furnaces 7 ft. 6 in. long, but 3 ft. in diameter. 
The doilers have shells }3 in. thick, and they are con- 
structed for a working pressure of 70 lb. per square 
inch, They are of Siemens-Martin steel with the 
exception of the furnaces, combustion chambers, and 
tube-plates, The tubes are of brass and are 3 in. in 
diameter, 0.137 in. thick and 6 ft. 6 in. long between 
tube-plates. 

The total grate area of the boilers is 585 square fect, 
and the total heating surface 13,340 square feet, of 
which 11,050 square feet is tube surface. The 
chimney, which is fixed, is 65 ft. high, while when 
working with forced draught the air is delivered into 
the stokehold by six fans, two of these 5 ft. in 


The arrangement of the air | 
pumps, Which are of gun-metal, is clearly shown by | 














| diameter, being situated forward, and the remaining 
| four, which are 4 ft. in diameter, being placed aft. 
| When all the boilers are being worked with forced 
| draught the fore and aft boiler-rooms are placed in 
communication by opening doors on the cross bulk- 
heads. The fans are driven by Brotherhood’s three- 
cylinder engines coupled direct to their spindles, 
| these engines having cylinders 7 in. in diameter by 
4} in. stroke, each of the forward fans having an inde- 
pendent engine, while the after fans are disposed in 
pairs, two on one spindle, each pair having its own 
engine. The forward fans draw their air supply partly 
from the main deck and partly from the upper deck, 
while the after fans are supplied entirely from above 
the upper deck. For an interesting account of the 
results obtained with the machinery of the Conqueror 
when working with ordinary and forced draught, we 
must refer to Mr. Butler’s paper already mentioned, 
this paper being published on pages 249 and 266 ante. 
RIDCALGH’S HIGH-SPEED ENGINE. 


| Wer annex engravings of Ridcalgh’s high-speed 


| engine, constructed by Messrs. Welford Brothers, King’s 
| House Works, Sunderland, and examples of which 
| will be exhibited by them at the Engineering and 
| Metal Trades Exhibition, which opens at the Agricul- 
| tural Hall next week. The pattern of engine shown 
by the perspective view is intended for use in steam 
launches, and is fitted with reversing gear, while that 
shown by the section is for driving dynamo machines 
or other similar purposes when a very high speed is 
required. 

Each engine has three single-acting cylinders, the 
steam being admitted to and released from each 
cylinder by an ordinary slide valve working horizon- 
tally on a face in the top cylinder cover, as shown in 
the section. The valves are driven direct by eccentrics 
formed on an eccentric shaft, which passes along the 
tops of the cylinders above the valve faces, and which 
is driven from the crankshaft by bevel gear, as shown 
in the perspective view. When the engine is made for 
reversing, the vertical intermediate shaft (through 
which the motion is transmitted from the crankshaft 
to the eccentric shaft) is divided into two parts which 
are connected by a sleeve sliding a spiral feather. By 
means of the bell-crank lever shown in the perspective 
view, this sleeve can be shifted vertically, the motion 
thus given to it partially rotating one part of the 
vertical shaft with respect to the other, and so partially 
rotating the eccentric shaft and shifting the eccentrics 
from the position in which they would give the valves 
the proper motion for going ahead, into that for going 
astern, or vice versd. 








INCREASE OF TELEPHONY.—In New York there is now a 
telephone for public use at every district post-office. In 
Paris there are eleven telephone offices open. 








CLEVELAND BOILER PLATES. 

Tue annexed illustration represents a trophy of 
welded and flanged work, made from Cleveland boiler 
plates, and to be exhibited by Messrs. Fox, Head, and 
Co., of Middlesbrough, at the Metal Trades Exhibition. 
Beginning at the base, and ascending, the trophy con- 
sists of the following parts: A boiler plate, 6 ft. 6in. 
square by } in. thick ; twelve boiler uptakes, or parallel 
tubes, flanged at one end ; four wrought-iron boiler man- 
holes ; eight conical boiler tubes ; two circular boiler 
plates, 5ft. Sin. finished diameter, with flange all 


a 
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round 6in. deep; twelve conical tubes, welded and 
flanged at the small end only, as usually sold for 
export ; one large and one small neckpiece, as used for 
marine and other boilers. These neckpieces are each 
made of one plate, and have both flanges broad for 
double-rivetting. One parallel flue ring for a vertical 
heating furnace boiler, welded, and flanged at both 
ends, and containing two tapered circulating water 





tubes, welded in; one tapered flue ring similar to the 
‘last named, and containing one tube welded in; two 
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furnace crown plates for donkey boilers, dished and 
flanged externally and internally, finished diameter 
5ft., depth of flanges 4in.; two steam domes, one 
large and one small, welded throughout and flanged ; 
one small wrought-iron vase made ofa single plate. The 
whole of the above articles were made by Messrs. Fox, 
Head, and Co., of Middlesbrough, of treble best iron 
boiler plate, except the two circular crown plates 
flanged inside and out, which were made from Cleve- 
land mild steel plates, rolled by the above firm. The 
work has not been painted, but has received one coat 
of boiled linseed oil to protect it from rust. The 
present value of the iron or steel plates used, in 
ordinary sizes, does not exceed 9/. 10s. per ton. 








ROBERT GRIFFITHS. 

WE regret to announce the death, which occurred 
on the 16th inst., at 107, Ledbury-road, Bayswater, of 
Mr. Robert Griffiths, the inventor of the screw pro- 
peller bearing his name. 

Born at Lleweny Farm, in the Vale of Clwyd, 
North Wales, on December 13, 1805, he was descended 
from a family which several generations before had 
come to Wales from Herefordshire. His father, a few 
year previous to his birth, had built a cotton mill near 
St. Asaph, but in consequence of the speculation 
proving a failure lost nearly all his property. At an 
early age Mr. Robert Griffiths showed an inclination 
for mechanical pursuits, and after being for a few years 
at school at Denbigh decided to learn carpentry ; after 
being two years at this he acquired such skill that he 
was employed by Mr. Wynne to prepare some of the 
ornamental woodwork for the alterations then being 
made at Cefn, and some specimens of his work at this 
time are still retained by his family, he having con- 
structed three harps, on which instrument, up to the 
close of his life, he played with considerable skill. 
Upon leaving Wales he went to Birmingham, where 
he had an uncle, a Mr. Jones, connected with some 
engineering works. There he succeeded in getting a 
place as pattern maker, but not having been ap- 
prenticed to the trade was coldly received by his 
fellow-workmen ; however, after only a short time, 
owing to difficulties being experienced by the older 
hands in constructing the pattern for a bastard wheel, 
and with regard to the moulding of an ornamental 
easting, both of which he succeeded in doing, he was 
appointed the foreman, and from that time his posi- 
tion rapidly improved. 

Mr. Robert Griffiths’s name is first recorded in the 
Patent Office in 1835 as the inventor of the rivet- 
making machine, and some of these machines, which 
have been at work for more than forty years, are still 
in operation. This machine consists of a vertical disc, 
to which is attached a number of dies; shears cut off 
the right length of iron from a heated bar when it has 
been inserted into one of the dies; as the disc is 
moved on by the rachet wheel the die comes over an 
anvil, and the head of the rivet is formed by a punch, 
or according to another modification by a tilt hammer ; 
afterwards when the die has been moved off the anvil 
the rivet is automatically knocked out of it. About 
this time Mr. Griffiths constructed a machine for 
making chains with twisted wire links, wire being put 
in at one side and chain coming out at the other; but 
this did not prove commercially successful, for on con- 
sulting a manufacturer he found that the chains when 
hand made, being formed by children from scraps of 
wire, were sold for rather less than the cost of con- 
tinuous wire. In 1836, jointly with Mr. John Gold, 
he obtained a patent for a very successful glass-grind- 
ing and polishing machine, the principal points of the 
invention being the manner in which unequal grind- 
ing from the varying velocity of the grinding discs was 
prevented, and the arrangement by which the opera- 
tions of grinding, smoothing, and polishing quickly 
and easily succeeded each other. In 1837, Mr. Griffiths, 
with Mr. Samuel Evers, of the Cradley Iron Works, 
Staffordshire, obtained a patent which much facilitated 
the making of hexagon nuts; the bars intended to 
form a number of nuts were passed between serrated 
rolls, which formed four sides of each nut, the six sides 
being correctly formed after the bar had been cut 
through atthe bottom of each of the angles formed by the 
serrated rolls. 

In 1845, Mr. Griffiths patented an improvement in 
machinery for making bolts, railway spikes, and rivets. 
This machine had a lever of the T form to which 
was given arocking movement on journals opposite 
the junction of the vertical and horizontal lines of the 
T, the ends of the horizontal arms being used to head 
the bolts ; heated pieces of iron of the right length 
were placed in a die which was pushed under one of 
the heading arms, the die being moved after each 
stroke, one or more strokes being required to com- 
plete a head according to the form ; after the die was 
pulled back the bolt was automatically pushed out. 

In 1845, on account of the neighbourhood not agree- 
ing with his wife’s health, Mr. Griffiths parted with 
his share of the engineering works which he carried 
on at Smethwick with Messrs. Jones and Aspinal, 
and his rivet works and went to France, the rivet 





works being taken by Mr, Alcock, who ina very 


few years realised some 60,000/. from them. At 
Havre, in conjunction with M. Labruére, he founded 
engineering works at which were made most of the 
ironwork for the railway from Havre to Paris, then 
being constructed by Messrs. Brassey and Mackenzie, 
but the revolution in 1848 brought trade to a stand- 
still, and Mr. Grittiths parted with all his property to 
send home and compensate the mechanics who had 
accompanied him to France. His attention during 
this period was turned to improving the atmospheric 
railway, and in 1845 and in 1846 he, together with Mr. 
G. H. Bovill, obtained patents, the leading features of 
which were the using of vacuum on one side as well 
as a plenum on the other to act on the piston, and the 
closing of the atmospheric pipe, this being managed 
by making the piston carry two wheels which ran 
beneath a pliable strip which formed the top of the 
pipe; a wheel attached to the train depressed the 
pliable strip between the two wheels of the piston, 
and was in consequence pushed along by the piston, 
though there was no opening in the pipe. 

While remaining in France after the works had been 
closed, Mr. Griffiths first began to experiment on the 
subject in connexion with which his name will be best 
remembered. At that time the prevailing idea was 
that the boss of a screw propeller should be as small 
as possible, but as a larger boss would strengthen and 
facilitate manufacture, besides enabling feathering 
screws to be made, he fitted up a model to see what the 
loss in speed would be in consequence of enlarging the 
size; but instead of loss gain resulted, and the boss was 
enlarged until one-third of the screw’s diameter was 
reached. The blades he also found to be most effective 
when made narrow at the points and wide at the root, 
which was exactly contrary to the existing plan. 
These, together with an ingenious method of adjusting 
the pitch, which could be done while the ship con- 
tinued steaming, constituted the principal improve- 
ments embodied in the patent obtained in 1849. About 
this time Mr. Griffiths returned to England, and 
Messrs. Swain and Bovill took an interest in his patent. 
The Admiralty having declined to try the propeller, 
Mr. Griffiths first got it applied to a small steamer at 
Bristol, in the neighbourhood of which he was then 
living, having gone to superintend the rolling of some 
wrought-iron railway chairs, a contract for a large 
quantity of which, to goto America, Messrs. Swain and 
Bovill had undertaken, but which, owing to the 
peculiar form, could not be rolled without a mandrel 
being inserted until Mr. Griffiths took the matter in 
hand. The screw propeller having with great success 
been applied to the Lariston by one of the Clyde 
builders, the Admiralty at last decided to test 
its qualities, and Mr. Griffiths received an order 
to supply a screw for the royal yacht Fairy, and from 
that time its use gradually extended among the vessels 
of Her Majesty’s Navy. ‘The speed obtained by the 
Griffiths screw as compared with that of a well- 
designed propeller of the older form, showed only a 
slight increase, and its great popularity has no doubt 
been due rather to its other advantages, such as in- 
creased strength, blades made separate from the boss, 
so that only spare blades need be carried instead of a 
complete propeller while the pitch could be altered to 
suit the vessel, reduced vibration and less resistance 
when the vessel is under canvas alone, and better 
speed under steam and canvas combined. 

Further improvements were patented by Mr. 
Griffiths in 1853 and 1858, the chief points of 
which were the bending of the leading edge of the 
blades, so that the water does not strike on the 
back of the leading edges and honeycomb the blades, 
and the curving of about one-third of the length of 
the blades from the point towards the hull, which 
much increased the efficiency of the screw when 
acting in combination with canvas. The pecuniary 
benefit which he derived from his propeller was very 
small when its extensive use is considered, one reason 
being that Mr. Griffiths wished to make money 
by manufacturing profit rather than by charging 
patent right, and his arrangement with the Ad- 
miralty was that he should tender for the pro- 
pellers against other engineers, or charge 2s. 6d. 
per nominal horse-power royalty. But, after a very 
short time, the Admiralty stated that it did not suit 
them to obtain the engines from one manufacturer and 
the propeller from another, and he did not make many 
for them. Again the mercantile marine were very 
slow to adopt the propeller during the time the patents 
were in force, though since them expiration its use 
has become very general, and Mr. Griffiths, unfor- 
tunately for himself, never applied for an extension of 
his patents, though of course this has been beneficial 
for the public. 

We may mention in passing, patents for an electric 
hair brush, intended to prevent hair turning white, 
in 1852; for improvements in bolt and rivet-making 
machinery in 1853; and jointly with Mr. C. W. 
Copeland, in 1859, for an automatic damper for steam 
boilers, and a method of preventing scale in the same 
by putting in the water balls of about the specific 
gravity of water, and which being carried about by 
the circulation, knocked off the scale, 
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Mr. Grifliths’s improvements in connexion with ship- 
ping consisted of the plan patented in 1856, of length. 
ening the bows of ships beneath the water level] 
which a few years later, but after the patent had 
lapsed, was adopted for the ironclads of H.M. Navy; 
a patent in 1861 for constructing ships so that armour 
plates could be slipped into spaces formed in the side 
of the vessel, and need only be carried in time of war, 
In 1862 he obtained a patent for fitting war vessels 
with bolts that could be driven out beneath the water 
by steam power, and employed to injure or sink other 
vessels, And in the same year he took two other 
patents for covering ironships with copper sheathing, 
the hull being first covered with felt and pitch, and 
the copper applied over that, the later improvement 
being or attaching along the longitudinal joints suit. 
able bars of iron to facilitate the fixing of the sheathing, 

Mr. Griffiths, who from 1853 to 1863 resided at 69, 
Mornington - road, Regent’s Park, became in 1862 4 
partuer in Coppa Colliery, Flintshire ; at this time the 
manufacture of parattine oil from cannel coal was a 
profitable business, and to this he turned his atten. 
tion, obtaining in 1863 a patent for an improved retort, 
a considerable number of which were erected in Flint- 
shire. Soon after this he went to reside at Rhual 
Issa, Mold, where he remained till 1873. The gradual 
stoppage during this period, of the oil manufacture, in 
consequence of the importation from America at con- 
tinually decreasing prices, is too well remembered to 
need remark here, except to state that Mr. Griffiths 
not only lost the money that he had invested in the 
business but became greatly involved besides, 

The latter years of his life Mr. Griffiths devoted to 
experiments in connexion with screw propulsion. He 
paid considerable attention to the problem of protecting 
the screw propeller, and having found that in the earlier 
attempts by using a cylindrical casing, the loss of 
speed found to result, was due to the flow of water to 
the propeller being checked and the resistance of 
the vessel increased, by the screw then drawing 
more water from close to the run, he attached a 
funnel mouth to the cylinder to gather in more water. 
The Admiralty tried this form on H.M. gunboat 
Bruiser, at Plymouth, in 1875, and the result is 
given in a return to the House of Commons in 1876, 
showing that the speed with the casing was one-fourth 
of a knot more than without it, and this we believe was 
the first instance in which a screw propeller was pro- 
tected, and the speed increased by the apparatus. An 
improved form of ‘ protector” constituted part of 
Mr. Griftiths’s last patent, and was formed by two cylin- 
drical rings, one the size which just allows the pro- 
peller to work within it, — the after half of the 
screw, the other over the forward part being one-eighth 
larger in diameter, and the two being connected together 
and attached at top and bottom to the screw frame. 
A very successful application of this ‘‘ protector” 
has been made on the screw-tug Sic Charles Whe- 
tham (250 indicated horse-power), and a model of it 
may now be seen in the Fisheries Exhibition. 

Of his other recent inventions we will only notice a 
patent in 1878 for placing the screw propeller a distance 
equal to two-thirds of its diameter aft of the end of 
the run. A partial application of this plan was, 
through Mr. T. Stirling Begbie, made on the s.s. 
Retriever by moving the screw close to the rudder- 
post, in consequence of which the speed became a knot 
an hour more than with the screw in the middle of 
the frame. Messrs. Penn also altered their steamer 
Elephant in the same manner and a decided increase 
of speed resulted. Since then, besides alterations of 
this character, several new vessels have been con- 
structed with the screw frames wider than usual, to 
enable the screw to be kept well away from the run, 
the importance of which shipbuilders are becoming 
well aware of. 

To conclude this short sketch of Mr. Griffiths and 
his principal inventions, we will merely remark that 
during the last ten years he read several papers at the 
Institution of Naval Architects, and at the Royal 
United Service Institution, which related to his experi- 
ments during that period. 








LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 19th inst., Messrs. John Elder and 
Co., Glasgow, launched a very fine steel screw steamer 
named the Malemba, the owners being the British and 
African Steam Navigation Company, of Glasgow and 
Liverpool. A vessel of about 1700 tons gross, and measur- 
ing 300ft. by 36ft. by 39.5 ft., the Malemba has been 
specially designed to have large carrying capacity com- 
bined with light draught of water, and will thus be 
enabled to cross the bars at the mouths of the rivers 
which she will have to enter, and thereby save the neces- 
sity of transhipping the cargo to shallow-draught vessels. 
Messrs. Elder and Co. are supplying her witb engines of 
about 1500 horse-power indicated, which will give a speed 
of 13 knots an hour. 


On the same day an additional steamer, named the 
Carlotta, was launched on Loch Tay, the property of 
Lord Breadalbane, and intended for tourist and general 
traffic on the beautiful lake. Designed by Mr. G. L. 
Watson, of Glasgow, who also superintended the build. 
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‘ . as constructed at Acharn, on the side of the 
ped 7 “Mr. A. G. Gifford, of Leith, She measures 
68 ft. Gin. over all, by 11 ft., and she is being fitted with 
compound engines and tubular boiler by Messrs. Ross 
and Duncan, Govan, Glasgow. 


The Capercailzie steam yacht was launched by Messrs. 
Barclay, Curle, and Co., Whiteinch, Glasgow, on Wed- 
nesday the 20th inst. ; she was built to the order of Mr. 
John Burns, chairman of the Cunard Company, and 
being intended for long sea voyages, she is divided into 
water-tight compartments. She measures 184 ft. on the 
water line, and 212 ft. over all, by 24 ft. by 14 ft. 7 in., 
and she is being fitted by the builders with compound 
engines of 650 indicated horse-power. 

On the same day Messrs. Alexander Stephen and Sons, 
Linthouse, near Glasgow, launched the Independente, a 
inail steamer of about 3000 tons, built for the Navigazione 
Generale Italiana (United Floria and Rubattino Com- 

any) of Rome. The engines fitted 6n board before 
Punching, have cylinders of 48 in, and 90 in. diameter 
by 48 in. stroke. 


With the same tide Messrs. Burrell and Son, Dumbar- 
ton, launched a fine iron screw steamer, named the 
Torreador, built to the order of a Glasgow firm, and 
intended for employment in the French and Spanish 
trades. She has the following dimensions : Length, 
183 ft. 7 in. ; breadth, 30 ft. ; depth of hold, 13 ft. 6 in. 


At Dundee, on the 20th inst., Messrs. Gourlay Brothers 
and Co. launched the Isla, a steel screw steamer of 
1122 tons gross, and measuring 218 ft. by 294 ft. by 225 ft. 
She was built for the North Sea Steam Shipping Com- 
pany ; and is classed 100 A 1 at Lloyd’s and is provided 
with water ballast arrangements in the fore and aft holds 
and under the engines. She is being fitted by the builders 
with engines of 110 horse-power nominal, and is to be 
employed chiefly in the Baltic trade. 

Messrs. Duthie, Sons, and Co., Aberdeen, launched, on 
the 21st inst., the Glassalt, of 660 tons gross register. She is 
for the Aberdeen and Glasgow Steam Shipping Company. 
Her measurements are: Length, 183 ft. ; breadth of 
beam, 26} ft. ; depth of hold, 14 ft. Messrs. Hall, Rus- 
sell, and Co., are supplying her with compound surface 
condensing engines, and with boilers having a working 
pressure of 100 Ib. per square inch. 

On the same day, Messrs. Murdoch and Murray, Port- 
Glasgow, launched the Hart Fell, a steel screw steamer 
of 254 tons gross, and measuring 140 ft. by 21 ft. by 
10 ft. 2 in., for Messrs. Hume, Smith and Co., Liverpool, 
and intended for general coasting trade. Engines of 
80 horse-power nominal are being supplied by Messrs. 
Dunsmuir and Jackson, Govan. 

The screw steamer Sargasso, a vessel of 1500 tons gross, 
measuring 275 ft. by 33} ft. by 21 ft. 2in., and recently 
built by Messrs. James and George Thomson, Clyde Bank, 
for the West India Direct Line, managed by Messrs. 
Scrutton, Sons, and Co., London, had her official trial 
trip on the measured mile at Skelmorlie, on the 21st inst. 
The engines are of the compound inverted cylinder type, 
the cylinders being 36 in. and 56 in. in diameter, with 
stroke of 36in. On trial the engines developed 1100 indi- 
cated horse-power, and the mean speed attained was 11? 
knots per hour. 


On Friday, the 22nd of June, Mesrsrs. Barclay, Curle, 


and Co., Whiteinch, Glasgow, launched a saloon paddle | 


steamer named the Princess Helena, which has been built 

for the Southampton, Isle of Wight, and South of Eng- 

land Royal Mail Steam Packet Company. She measures 

175 ft. by 20 ft., and her engines, which are being supplied 

by the builders, are of the compound diagonal description, 
nd of 100 horse power nominal. 

The London and Glasgow Iron Shipbuilding and En- 
gineering Company, on the same day, launched an iron 
screw steamer of about 2600 tons for the Australian line 
of steamers owned by Messrs. Money Wigram and 
Sons. She has the following dimensions: Length, 
320 ft.; breadth of beam, 39 ft.; depth of hold, 26 ft. 
Like the other vessels of the fleet, she has been specially 
built for cargo-carrying purposes. The builders are 
supplying her with engines of 300 horse-power nominal. 

Last Saturday the new steamer Don Pedro, built and 
engined by Messrs. Blackwood and Gordon, Port Glas- 
gow, went down the Firth of Clyde on her trial trip, 
and attained a mean speed of 12.9 statute miles. She is 
a vessel of 370 tons gross, and measures 170 ft. by 26 ft. 
by 9ft.6in., her engines being of 90 horse-power nominal 
and of the compound diagonal surface-condensing type. 


Messrs, R. Napier and Sons, Govan, Glasgow, on the 
same day, launched the Orione for the Societa Italiana di 
Transporti Maritimi, Raggio and Company, Genoa. She 
is a vessel of 3940 tons gross, measnres 380 ft. by 42 ft. by 
33 ft. 6 in., is intended to ply between Italy and the 
River Plata, and will be fitted up to carry 120 first and 
second-class passengers and 1200 emigrants. 

A steel screw steamer, named the Jasper, built by Mr. 
W. B. Thompson, Dundee, for the Dundee Gem Line 
Company, was launched on Saturday, the 23rd inst. She 
1s a vessel of 1266 tons gross, and measures 235 ft. by 
31 ft. 6 in. by 22 ft. 6in. She will be supplied with en- 
gines of 130 horse-power nominal, the cylinders being 
25 in. and 50 in. in diameter, with a stroke of 42 in., and 
the working steam pressure being 100 Ibs. per square inch, 








On Monday, the 25th inst., Messrs. Earle’s Shipbuild- 


ing Company, Limited, launched from their yard at 
Hull a fine screw steamer built for the Empreza Nacional 
(of Lisbon) line of steamers, for mail and passenger 
service between Lisbon and the west coast of Africa. 
The dimensions are as follows: Length p.p., 310 ft. ; 
breadth, 37 ft. ; depth of hold to spar deck, 26ft. The 
vessel is built to au 100 A lat Lloyds, and is being 
fitted by Earle’s Company with engines of about 1450 
I.H.P. The cylinders being 40 in. and 74in. in dia- 
meter by 48in. stroke. Steam will be supplied by two 
double-ended boilers having a working pressure of 


A steel screw steamer for the Direct Line trading 
between this country and Trinidad and Demerara was 
launched on Monday, the 25th inst., by Messrs. James 
and George Thomson, Clydebank. She is a vessel of 
2200 tons gross, and is to be fitted with engines of 1500 
horse-power indicated. 

On the 26th instant, the screw steamer Devon, built 
to the order of the Devon Steam Ship Company, 
Cardiff, was launched. Her dimensions are as follows: 
Length, 220ft., breadth, 31 ft. Gin., depth, 14ft. 6in., 
with engines by Messrs. J. G. Stevenson and Co., of 
Preston, having cylinders 26in. and 50in. in diameter, 
by 36in stroke. 


COMPOUND LOCOMOTIVE. 

To THE Epitor OF ENGINEERING. 
Sir,—I send you my best thanks for the article on 
** Compound Locomotives” in your issue of the 22nd inst. 
Please make in the 83rd line of the 2nd column, page 
585, the following correction : ‘‘Compound,” instead of 
‘*non compound,” the economy of steam being in favour of 

the compound engine, as well as the economy of fuel. 
I remain, Sir, yours truly, 

Paris, June 27, 1883. A. MALLET. 


CABLE TRAMWAYS. 
To THE EpiToR oF ENGINEERING. 

S1r,—I note in your last issue that Mr. Eppelsheimer 
claims to have made the first cable tramway in San 
Francisco, I believe Mr. Hallidie also claims that honour. 

They will doubtless settle the matter between them- 
selves. But how about the shareholders of The Hallidie 
Patent Cable Tramways Corporation, Limited, who by 
their prospectus issued in January, 1883, state that they 
purchased Mr. Hallidie’s patents for 70,000/.; 7000 shares 
(10/.) fully paid up, and one third of the surplus profits 
after 15 per cent. per annum has been paid. 

A copy ofthe San Francisco Scientific Press was sent 
me in 1873 with drawings of the Clay Street Cable Tram- 
way. I see Mr. Hallidie’s first patent (see prospectus) is 
1875. Surely that patent could not be for anything in 
the Clay Street line, which was working two years 
before. 

I notice this line pays 20 per cent., so that without 
paying for any of Mr. Hallidie’s ‘‘ valuable patents” a 
good thing could be made. 





AN ENGINEER. 








COMPOUND WINDING OF FIELD 
MAGNETS. 
To THE Epiror OF ENGINEERING. 

Srr,—My attention has recently been directed to certain 
statements in some articles of your journal, which if 
allowed to pass uncorrected, may be somewhat pre- 
judicial to me, and I beg you to make the corrections 
necessary to do me justice. The articles to which I refer 
are as follows: A description in yourissue of March last, 
on page 423, and especially a note in ENGINEERING of 
January 12, 1883, page 32, commencing with the para- 
graph, ‘‘ A warm controversy has of late been carried on 


asto whom belongs the honour of having invented the | 


compound system of winding the field magnet bobbins of 
dynamo machines.” In this note the credit of the in- 
vention is awarded to Dr. Paget Higgs and to Messrs. 
Crompton and Co., while Messrs. Siemens Brothers, in 
London, also claim it. On the other hand the Berlin 
house of the latter firm attribute the invention to Mr. 
Ernest Rietter. 

I have the honour formally to maintain that I am the 
originator of the system. So long since as November, 
1881, I deposited on this subject a sealed packet at the 
Academy of Sciences. In December, 1881, I showed to 
Messrs. Siemens, at their Paris and Berlin houses, the 
main feature of this system of distribution. Conclusive 
experiments were carried out by meat a factory in Paris 
in the presence of a number of engineers. My latest 
patents are dated at the end of May, 1882. My claim to 
priority in this matter appears to me quite beyond dis- 
cussion. The subject is of sufficient importance to justify 
me in asking your permission to state myclaim in your 
columns, 

Yours obediently, 
E. DEROZIERS. 

42, Rue de l’Echiquier, Paris. 





MANCHESTER STEAM USERS’ 
ASSOCIATION. 

AT the last ordinary monthly meeting of the Executive 
Committee of this Association, held at the offices, 9, 
Mount-street, Albert-square, Manchester, on Tuesday, 
June 26, 1833, Mr. Alderman Thomas Schofield in the 
chair, Mr. Lavington E. Fletcher, chief engineer, pre- 
sented his report, of which the following is an abstract : 

‘On the present occasion I have eighteen steam boiler 








explosions to report, by which nineteen persons were 
killed and twenty-four others injured. 

‘* Not one of these explosions arose from boilers under 
the inspection of the Manchester Steam Users’ Asso- 
ciation. 

‘Five of these explosions, killing four persons and 
injuring four others, eluded investigation under the 
Boiler Explosions Act, 1882. The first of these occurred 
on Friday, January 9, at a colliery at Hirwain, Aber- 
dare, South Wales. The second on Monday, March 20, 
at Westburn Colliery, Newton, near Glasgow. The third 
on Wednesday, May 16, at Walker Colliery, near 
Hewsuiioan"ves. The fourth on Saturday, May 19, 
at a salt mine at Winsford, Cheshire. The fifth on 
Saturday, May 26, at Claylevel Colliery, Rhymney, 
Monmouthshire. 

“*These explosions were enabled to elude the Boiler 
Explosions Act by virtue of an addendum made to 
Clause 4 as the Bill was passing through Parliament, as 
follows : 

‘This Act shall not apply. ... to any boiler ex- 
plosion into which an inquiry may be held under the pro- 
visions of the Coal Mines Regulation Act, 1872, and the 
— Mines Regulation Act, 1872, or either of 
them.’ 

“‘This evasion of the Boiler Explosions Act is to be 
regretted, as however competent mining engineers may be 
in their own department, the investigation of steam boiler 
explosions is a speciality more inaccordance with theduties 
of practical mechanical engineers versed in the working and 
manufacture of boilers. Further it is most desirable that 
such investigations should be confined to one department, 
so that they may be conducted by those who have ex- 
perience in such duties. Besides this, investigations under 
the Mines Regulations Acts are only made when the ex- 
plosions are fatal, whereas under the Boiler Explosions 
Act they are made whether the explosions are fatal or 
not, while such reports as the Home Office does issue are 
not as full as those issued by the Board of Trade under 
the Boiler Explosions Act. In consequence of this, 
though an explosion may be destructive both to life and 
property, the lessons to be learned therefrom are virtually 
lost to the public when the inquiry is conducted under the 
Mines Regulation Acts. 

‘* This evasion is still further to be regretted, inasmuch 
as it will mutilate the Annual Tabular Statement of 
Explosions to be returned by the Board of Trade. It is 
most desirable that this should be complete, and give full 
information of all explosions occurring throughout the 
United Kingdom. As it is, the return will be split up 
into three portions, one furnished under the provisions of 
the Boiler Explosions Act, 1882, the second under the 
Sa of Railways Acts, 1840 to 1871, and the third 
under the Mines Regulation Acts, 1872. 

“It isto be hoped that this anomaly will be adjusted 
before long. As stated in the Manchester Steam User's 
Association Report for December last, ‘such a course 
would not need any further legislation, but simply alittle 
arrangement between the departments concerned.’ 

‘*Four explosions were due to the bursting of small 
vertical boilers. The number of explosions arising from 
this class of boiler has been already pointed out in the 
Manchester Steam Users’ Association’s report for Novem- 
ber last, and deserves attention, more especially as such 
boilers are now so generally used for hoisting and other 
similar purposes. The fireboxes do not seem so capable 
of resisting collapse as, on account of their shortness, it 
has been supposed they were. 

‘* Another case has been met with in which a locomotive 
boiler failed in the barrel through a nick as fine as a saw- 
cut running along the edge of the overlap of one of the 
longitudinal seams of rivets.” 








THE METEOROLOGICAL Society.—The closing meeting 
of the present session was held on Wednesday evening, 
the 20th ‘instant, at the Institution of Civil Engineers, 
Mr. J. K. Laughton, M.A., F.R.A.S., President in the 
chair, when the following papers were read: 1. ‘‘ On the 
Structure of the Ice-clouds disposed in Threads, proposed 
to be called Cirro-filum,” by the Rev. W. Clement Ley, 
M.A., F.M.S. Of the cirriform clouds one of the most 
important in weather forecasting is that to which the 
author has given the name cirro-filum. Having long 
carefully studied this cloud, he is enabled to bring 
forward some results which may prove of value. The 
author gave a short account of the modein which he 
prosecuted this study, anda classification of the more recent 
and reliable observations; and an explanation of the 
principal phenomena observed. 2. ‘‘ Notes on a Second 
Series of Experiments on the Distribution of Pressure upon 
Flat Surfaces perpendicularly exposed to the Wind,” by 
Richard H. Curtis, F.M.S. The results obtained in 
these experiments agree very closely with those of the 
former experiments. 3. ‘‘On the Keduction of Wind 
Records,” by the Honourable Ralph Abercromby, F.M.S. 
The author discussed the best method of deducing from 
anemographic records ; the total quantity, the quantity 
from different points of the compass, the relative fre- 
quency, the mean and annual velocity, the mean velocity 
from different quarters, the resultant, and the mean and 
diurnal direction of the wind. 4. ‘‘The Spectroscope as 
an Aid to forecasting Weather,” by F. W. Cory, M.R.C.S., 
F.M.S. 5. “‘ Note on River Temperatures as compared 
with Air Temperatures at Greenwich and Bremen,” by 
Robert H. Scott, M.A., F.R.S. The author compared 
the results given in a recent paper by Sir G. B. Airy on 
a comparison between the records of thetemperature of the 
Thames and those of air temperature taken at Greenwich 
with those published by Herr von Freeden for the tem- 
perature of the Weser as compared with that of the air 
at Eloflen, close to Bremen, for the ten years 1858-67. 
6. ‘On the Influence of the Moon on the Height of the 
Barometer within the Tropics,” by General R, Lawson, 
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E ELECTRIC LIGHT AT THE 
FISHERIES EXHIBITION. 

AFTER considerable delay the electric lighting of 
the Fisheries Exhibition has reached a sufticiently 
advanced stage to allow of the building being kept 
open after dark, and the effect gained amply 
justifies all the time and trouble that have been 
spent upon the erection of the machinery. Although 
electricity was not considered in the original 
scheme, yet the light is here displayed to greater 
advantage than in any previous exhibition, for 
instead of rival manufacturers striving to outdazzle 
each other in one building, while trusting to the 
general blaze to conceal the defects of the individual 
lamps, each has a separate hall of large dimensions 
in which he can arrange his lights in the way best 
adapted for their. peculiarities. This gives a fair 


TH 








ENGINEERING. 


609 





field to all, and at the same time it affords the 
publie ample opportunities of judging the merits of 
each system, and of comparing one with another, 
as it is but a few steps from a gallery lighted by 
Swan lamps into another furnished with Jabloch- 
koff candles, and from that to a third fitted with 
arc lamps, and soon. Thus a vivid mental image 
of the effect produced by one method of illumina- 
tion can be placed alongside that produced by 
another, without any of the deceptive results that 
often follow from the blending of lights of two 
different qualities. 

The place of pre-eminence must be awarded to 
the exhibit of Messrs. Siemens Brothers. As we have 
already explained in a former notice, they have 
1040 Swan lamps arranged in thirteen parallel lines 
along the timbers of a roof 800 ft. long, and the 
effect is certainly most unique. The long and 
apparently converging lines of light draw the atten- 
tion of the visitor to the great size of the hall he is 
entering, and when a mirror, which is in course of 
preparation, is erected at the extreme end so as to 
increase the perspective, this effect will be greatly 
heightened. All the lamps on the even numbered 
principals are fed from one generator, and those on 
the odd ones from another, so that an accident to 
the machine or leads would only affect half the 
light. Itis worth noticing that the luminosity of 
all the lamps is the same, those near the generator 
being no brighter than those at a distance. This is 
produced by the leads being so arranged that the 
sum of the resistances of the two leads conveying 
the current to and from each lamp is equal to a 
constant quantity, wherever the lamp may be 
situated, and hence the difference of potential at 
the terminals of the lamps is also constant. Messrs. 
Siemens Brothers have a second exhibit in the con- 
servatory consisting of four arc lamps arranged in 
parallel circuits, and driven from one generator. 
These are their ordinary hanging pendulum lamps 
(without a differential coil) working with a current 
of 32 amperes each ; they dre intended todemonstrate 
the ease with which are and incandescence lamps 
may be fed from the same source, as, for example, 
town mains. Their action at the Exhibition is ex- 
tremely good ; on the trial evening, last Tuesday, 
they were steadier than any lamps on the ground. 

Novelties in electric lighting have been so in- 
frequent: of late that the Hockhausen apparatus, 
exhibited by Mr. Edmunds, is sure to attract a large 
amount of attention. Twenty-five are lamps, 
arranged in series, are erected in the promenade, 
and are fed by a current of ten ampéres with an 
electromotive force of 1250 volts. They give a 
capital light, nominally of 2000 candles, and burn 
with great steadiness. In a future issue we shall 
publish illustrations both of the generator and 
lamps, but in the mean time we may state that the 


| generator has a cylindrical armature wound Gramme 


fashion. Its main feature of novelty, however, 
consists in an automatic arrangement for moving 
the brushes round the commutator in such a way 
that a current of constant intensity is always pro- 
duced, while the electromotive force varies accord- 
ing to the number of lamps in circuit. This is 
effected by means of arelay, and atiny motor which 
is geared to the frame carrying the brushes ; a cur- 
rent of more than ten amperes operates the relay 
in such a way that a current is sent through the 
motor, and the brushes are moved round into a less 
advantageous position, while a decrease of the 
current, below the determined amount, has an 
opposite effect. Thus it follows that the lamps can 
be turned in and out without any thought as to the 
generator, which will adapt itself to the altered 
conditions until only one lamp is left in action ; 
indeed, it is stated that twenty-four out of the 
twenty-five may be simultaneously extinguished 
without danger. The mechanism by which the are 
is adjusted has two rates of feed, one moderately 
slow to compensate for the ordinary waste of the 
carbons, and a second, much quicker, which comes 
into action if the carbon should break, or the rack 
should stick. The parts of the lamp framing that 
are liable to be touched in adjusting the globes are 
covered with a thick layer of enamel, so that they 
may be handled without danger of shocks. Mr. 
Edmunds has his lamps ready for the high tower 
which is to be erected in the grounds, but up to the 
present the materials of it have not arrived. This 
method of lighting is rapidly extending in America, 
and will excite much interest here, especially if 
the scaffold be carried to the height originally 
stated, 250 ft. 

The Jablochkoff Company, which has come pro- 








minently to the front of late, has sixty candles in 
the Belgian and Netherlands sections. These are fed 
by three self-exciting alternate current Gramme 
machines of the usul type, and burn with less exhi- 
bition of colour than formerly. 

In a neighbouring section are twelve Brockie 
lamps, behaving in a most satisfactory manner. 
These are not the old type which had a periodic 
wink, but a new pattern with a regular feed and 
an adjustment for the varying resistance caused 
by the decrease in the lengths of the carbons. This 
type was introduced last winter and has become 
familiar to the public at the Civil Service Stores in 
Bedford-street, and at the Manchester Exchange. 

One of the most popular parts of the Exhibition, 
that devoted to China, Japan, and the Straits 
Settlement, is lighted by 600 Creokes’ lamps, fed 
by three Giilcher machines, two of which are com- 
pound shunt wound. The power absorbed by the 
three dynamos is 67 horse-power, equal to 9.7 lamps 
to the horse-power. The lamps are of 16-candle 
power each, and are hung so as to distribute 
the light evenly over the whole gallery. The 
roof is supported by forty arches, each having 
thirteen points; from every point, except the lowest 
on each side, hangs a lamp covered with a 
large coloured glass shade, acting as a reflector. 
Between each of the arches and level with the 
lowest row of lamps hang two others. Unfortu- 
nately on the opening night a deficiency of power 
prevented half the lamps being lighted, and even 
those had scarcely current enough, so that it was 
difficult to judge what the effect would eventually 
be, but sufticient could be seen to show that the 
peculiar and somewhat bizarre style of decoration 
of this court would be shown even to greater ad- 
vantage at night than by day. There are also 
twenty-five Giilcher lamps of 500 candle-power in 
the department of the machinery in motion, driven 
from one small machine, and all arranged in 
parallel are. 

The vestibule is lighted by 500 Woodhouse and 
Rawson lamps, arranged partly on the roof and 
partly on a fine crystal chandelier lent by Mr. 
Osler, of Oxford-street. The lights are fed by two 
Elphinstone and Vincent generators constructed 
by Messrs. Patterson and Co. The corridor lead- 
ing to the Prince of Wales’s saloon contains six 
Matthiesen lamps driven by two generators of an 
improved Gramme pattern. These lamps were de- 
scribed by us in connexion with the exhibition at 
the Westminster Aquarium, but we may briefly 
state that the feed is obtained from an escapement 
controlled by a pallet worked by an electro-magnet 
in a shunt circuit. Mr. Lever, of Manchester, 
lights the dining and refreshment-rooms with 
twenty-eight arc lamps of the kind illustrated by 
us at page 627 of our last volume, while fifteen Lea 
lamps, which were noticed in the same article, 
illuminate the North American Section. This, 
with the addition of twenty-four of the well-known 
Gerard lamps, and a few Werdermann semi-incan- 
descence lamps, concludes the list up to the present, 
as a few of the expected exhibitors have changed 
their minds, and some are not yet on the ground. 

The whole installation will include 65 dynamos, 
4000 incandescence lamps, and 280 are lamps, with 
an estimated actual candle-power of nearly half a 
million candles. To drive the generators there is 
one 70 nominal horse-power compound horizontal 
engine, one 100 nominal horse-power pair of hori- 
zontal engines, three 25 horse-power semi-portable 
engine, and one 20 horse-power portable, all by 
Davy, Paxman, and Co. Thus our readers will see 
that although the novelties are few, yet the exhibi- 
tion is on an imposing scale, and presents features 
that are well worth attention. As long as the public 
was trying to solve the question, ‘‘ Which is the 
best system of electric lighting ?” it made but little 
progress, but if it will avail itself of the present 
opportunity it may learn how each system answers 
under carefully chosen conditions, and the know- 
ledge will save it a good deal of expense and disap- 
pointment. 


THE AMALGAMATED SOCIETY OF 
ENGINEERS. 

THE thirty-second annual report of the above- 
named Society isa portly volume of 398 pages. The 
first twenty-four pages consist of introductory 
matter, including the ‘‘ general secretary’s re- 
marks,” and tables and summaries of the Society’s 
financial transactions from the year 1851 to the end 
of 1882 inclusive. The branch reports fill 261 
pages, and contain a pretty full abstract of the 
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income and expenditure of each branch separately, 
duly vouched by the auditors respectively. The 
accounts are again set forth in a tabulated form, 
occupying twenty pages, in which are given the 
income, inclusive of balances, the expenditure, the 
number of members in each branch, admissions, 
exclusions, date of report, &. The list of new 
members admitted occupies eleven pages, and of 
exclusions thirteen pages, but the list of the latter 
goes into detail as to the causes of exclusion, and 
consequently takes up more space. Some thirteen 
pages are devoted to a tabulated statement of grants 
from the benevolent fund, the remainder being 
taken up with various matters of detail relating to 
other funds. 

The total number of branches at the close of last 
year was 420, being a gain during the twelve 
months of eight branches. Of the total number 
302 were in England, 41 in Scotland, 14 in Ire- 
land, in Australia, 6 in Canada, 4 in New 
Zealand, 39 inthe United States, and one each in 
India, Turkey, Malta, and France. The total 
number of members was 48,388, being a net gain 
during the year of 2287, after allowing for deaths 
and exclusions. The total admissions were 4569, 
and of exclusions from all causes 1393, exclusive of 
deaths. It will be seen that the Society has nearly 
reached the charmed figure of 50,000, which it has 
long hoped to attain, and for which it has striven 
for some years past. 

The net income of the Society during the past 
year was 124,408/., being less than in 1881 by 
8098/. But this is accounted for by the fact that 
the total levies asked for last year was only 1s. 3d. 
per member, being a less sum than it had been for 
some years previously. The amount contributed 
in 1882 is regarded as the normal income of the 
Society proportionately to its members, the fluctua- 
tions being due to increased contributions or levies 
during periods of depression in trade. The chief 
items of income were: Contributions, 115,176. ; 
propositions and entrance fees, 4437/.; bank 
interest, 3497/.; reports, cards, emblems, rules, 
&c., 3061. The remainder was made up of cash 
returned under various heads, and repayments. 

The total expenditure for the year was 102,165/. ; 
being less than in 1881 by 14,458]. The various 
items of disbursements, under the head of benefits, 
were as follows : 


Donation benefit, out of work and £ s. d 
travelling relief... 23,043 6 
Sick benefit, stewards, 

dical certificates 
Superannuation allow: ance. : 
Funerals, members and their wives 
Accidents, permanent or partial 
disablement 
Grants from the Benevolent Fund 
to other trades, &c., and 
losses by fire . 


and me- 
26,272 16 
26,311 18 
7,648 0 
1,800 0 
1,931 6 


389 3 


Total for benefits 87,396 9 10 


The principal items in the foregoing expenditure 
which call for comment are: Donation benefit, 
which was less than in 1881 by 16,1471/., a sign of 
increased prosperity in the engineering trade. 
There was a slight increase in the payments for 
sick benefit, being 603/. more than in 1881, and 
more than in 1880 by 2000/. But the cost of funerals 
was less by 216/. than it was in 1881. The one 
benefit, however, which is causing the greatest 
anxiety to the officers of the Society i is the super- 
annuation benefit, which last year amounted to a 
charge of nearly 11s. per member on the total 
membership of the Scciety. In 1881 the cost for 
this benefit was 25,524/.; last year it rose to 
26,312/.; an increase of 2788/. on the year. As 
this benefit now involves an outlay of fully one- 
fourth of the entire expenditure of the Society, it is 
probable that the question will be dealt with at 
the next delegate meeting with a view to retrench- 
ment, or to some alteration in the rules with the 
object of meeting the increased payments under 
this head. The exigencies of the case certainly 
require attention. 

The total cost of what is termed contingent 
benefit, which means labour disputes, was 8601., 
and a grant of 30]. to members of the trade in 
defence of their rights. This small expenditure of 
8901. shows the peaceful state of the relations sub- 
sisting between employers and employed in this 
branch of industry, during the past year. The fact 
cannot but be gratifying, not only to those imme- 


diately concerned, but to the public generally, as | 
| work to meet the requirements of foreign cus- 


the ultimate paymasters, in all cases. 
The cost of management was as follows : 





Printing and stationery, nara, 
&e. . 84 

ig ostages, parcels, telegrams, &e.. 9 
Salaries, &c., branch’ offices and 
committees. 
Salaries, &c., centr: al and local dis- 
trict committees ... 

Salaries, &c., local council meetings 

= branch secretaries, 

and vacant book-keepers : 

sas &e., treasurers, auditors, 


1,592 12 


832 6 
377 12 


3,160 19 


1,120 2 
Salaries, &e., delegations, a ‘and lost 
time, &c. ... a 
sanking expenses... 
Rents, rates, taxes, fuel, gas, in- 
surance, ke. we 
Club property, repairs, removals, 
Law expenses, &c. = xs 


Total ss 13,928 15 6 

The remainder was made up of cash returned, 
unacknowledged remittances, depreciation of cur- 
rency, &c. 

The general office accounts are included in the 
foregoing general statement, but particulars are 
furnished separately, so that the actual cost of the 
central office can be ascertained. The following is 
abrief abstract of the management accounts: In- 
come, including balance of 1881, 5115, 8s. 9d. ; 
the amounts are contributed by branches according 
to their surplus balances. Expenditure : 242 coun- 
cil meetings, and 66 day meetings, 7291. 10s. 6d. ; 
general secretary's salary, 208/.; two assistant 
secretaries, and other oftice assistance, 345/. 10s.; 
rent, rates and taxes, fuel, gas, insurance, c., 
1561. 16s. Gd. ; delegations, 47/. 9s. 2d. ; printing 
committee, 1/. 14s. 6d. ; auditors, ll. 15s. The 
remainder consists of printing, stationery, postage, 
&c., included under the general head of manage- 
ment. 

The total balance in hand at the end of the year 
was 168,200/. 6s. 3d., or about 3/. 9s. Gd. per mem- 
ber. The gain on the year was 22,2451. 1s. 10d., 
nearly. The total arrears of the whole of the 
branches amounted to 12,699], 12s. 8d., so that, 
exclusive of property. the Society was worth 
180,899/. 18s. lld., at the end of 1882. This 
aggregate amount is somewhat remarkable when it 
is remembered that the balance diminished year 
by year from 1877 to 1881. 

The total death-roll was 891—569 members and 
322 members’ wives. The average ages of the 
former were 45} years, the highest ever reached ; 
the average ages of the women were 41 years. 
Climatic diseases resulting from exposure seems to 
have carried off the largest proportion of the mem- 
bers. The total number of grants from the Bene- 
volent Fund was 601, of which number 370 were 
grants to members under 50 years of age. The 
assistance i, to other trades included 100I. to 
the masons of New York; French cotton opera- 
tives, 50l. ; French weavers, 10/.; and to the 
Belgian cigar makers, 151. 

The gross amounts paid by this Society in benefits 
during the last thirty-two years are thus sum- 
mavised : 


473 
304 


1,848 1 
302 4 
43 15 


Aggregate. Per Member. 
Donation (out of work) £ £s. d. 
benefit io 1,064,642 35 16 
Sick bite ve 468, 163 14 
Superannuation ~ 6 
Accident ‘ 


Benevolent gr ants 
Grants to own and other 


oe A 1 
Funerals.. oe 78% 4 
trades ... 1 


48,711 





Grand total 2,060,877 65 

The report proper contains some useful matter 
of interest to the entiré engineering trade, and 
shows that the law of progress is steadily at work as 
regards trade unions. Formerly these annual re- 
ports seldom touched upon any question outside 
the operations of the Society by which they were 
issued ; now, however, economical questions are 
dealt with, when they come within the province, 
so to speak, of industrial discussion, so as to affect 
the labour market. In this report Mr. Burnett 
gives a synopsis of the state of trade, more par- 
ticularly as regards production and exportation. 
He shows by figures, extracted from the official 
returns, the exportation of machinery and mill 
work for 1880, 1881, and 1882, and compares the 
figures with those of 1873, ‘‘ our previous best year 
on record” and says: ‘‘ Indeed it may safely be 
asserted that never before were the engineers of 
Britain called upon to produce so much of their 
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In another page of the report he tabulates the 
rates of duty levied upon the various kinds of 
articles and goods exported, the produce of the 
engineering industries of Great Britain, by Russia, 
Germany, Belgium, France, Spain, Italy, and the 
United States, and then points to the fact that 
British workmen are able to compete with foreign 
workmen notwithstanding the fact that heavy 
duties are imposed upon their productions by the 
countries to which they are sent. On the next page 
he gives a list of the number of vessels launched 
during the past year, and their tonnage, also the 
towns where built, and the number of builders. 
The Clyde, the Tyne, and the Wear are now the 
chief seats of the vast shipbuilding industries of the 
United Kingdom, Scotland occupying a foremost 
place with more than one-third of the total tonnage. 
The men engaged in the construction of marine 
engines have been well employed, and their wages 
have risen to a higher point than they ever attained 
before. 

Altogether the report is a valuable and instruc- 
tive one, and, on the whole, must be fairly satis- 
factory to the members of the Society. For com- 
pleteness and fulness of detail, and methodical 
arrangement, it is a model of what such reports 
should be—clear, concise, and precise, so that 
those for whom it is specifically intended can easily 
understand it, and if they think fit can test its 
accuracy for themselves. 

The Amalgamated Engineers have not up tothe 
present time, availed themselves of the adv antages 
of registration, under the Trade Union Act, 1871; 
but it is not improbable that the Society will be 
ordered to be registered by the next delegate meet- 
ing, asit is found that the Society is placed at a 
disadvantage as regards investments, and in many 
other ways also by the fact of non-registration. 
The example of the engineers in this respect will 
doubtless be followed by other non-registered 
societies. 


PRIVATE BILL LEGISLATION, 

In the House of Lords the Bills of the Great 
Eastern Railway ‘‘ general powers,” and of the 
Swindon, Marlborough, and Andover Railway have 
been passed. By the latter it is proposed to con- 
struct a pier in the Solent at the extremity of that 
company’s line, sanctioned in 1882, which is to run 
parallel to the Southampton Water from Redbridge 
to Stone Point. It is expected that, situated as 
this pier will be in the direct track of vessels pur- 
suing a course inside the Isle of Wight, and as it 
will be carried out into deep water, that a large 
traflic will spring up, and as this must probably be 
at the expense of Southampton, the authorities of 
that place have opposed it, but unsuccessfully. 

This Bill was succeeded by that of the Swindon 
and Cheltenham Railway Company, who seek to 
get access to the South Wales coaltield by way of 
the Midland and Severn Bridge Railways, con- 
necting those systems with their own line by the 
construction of a line from near Cirencester to 
Nailsworth, as described on page 468 of our present 
volume when giving a report of this Bill before the 
Commons. 

The battle over the Oxted and Groombridge 
Railway Bill is now being again fought out in the 
Lords, but the case is presented in rather a different 
form to that in which it was opened in the Com- 
mons.* Then it was a struggling company, without 
shareholders or directors or capital pledged to make 
a line, which had been abandoned by another com- 
pany in an unfinished state, as unprofitable, and de- 
siring to render this authorised portion of some value 
by connecting it with the metropolitan termini by 
the construction of a rather costly piece of line 
through the suburbs. Now, an influential railway 
company, in the person of its chairman, Mr. Forbes, 
are prepared to take this company by the hand, and 
offer to guarantee 4 per cent. on the cash cost of 
the works, and work the whole as part of their 
system ; in other words, if this line be sanctioned, 
and it, as well as that already authorised con- 
structed, the London, Chatham, and Dover Railway 
will be pushed within a measurable distance of 
Brighton and Eastbourne, two places which are 
very anxious to have the advantage of a little 
wholesome railway competition. 

After the case of the Brighton Company and of 
some landowners in opposition had been gone into, 
Mr. Myles Fenton gave evidence on behalf of the 
South-Eastern Company, who are opposing as 
joint owners with the Brighton Company of tha 


* See ante, p. 423, 
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Croydon and Oxted Line, he stated that if the 
Oxted and Groombridge Company found that any 
agreement made by his company with them would 
not enablethem to make their already sanctioned 
line, his company, in conjunction with the Brighton 
Company, were prepared to take the scheme in 
hand and give a pledge to Parliament to come next 
year and make the line, and thus fulfil all the re- 
quirements of the landowners for that portion of 
the line. 

On the termination of the case the Committee 
threw out the Bill for the extension, and refused 
further extension of time for the construction of 
the authorised line. 

The Bill of the Manchester Ship Canal has made 
some progress during the past week, but want of 
space compels us to postpone our notice of the 
proceedings. ; 

Group F’, London Commissioners of Sewers (Ven- 
tilation of Railways) and Metropolitan Board of 
Works (District Railway) Bill. These two Bills 
having the common object of repealing the powers 
granted to the District Railway last year, under 
which they have erected ventilators in the streets 
of Westminster, on the Embankment, and in Queen 
Victoria-street in the City, are being considered by 
a Committee, of which Mr. James Stansfield is 
chairman. 

The case of the City was taken first. This is 
more particularly directed against those ventilators 
erected in Queen Victoria-street, and evidence was 
given to show the obstruction to the traffic caused 
by them, and the unpleasant nature of the gas 
poured out by them, which would lead to the 
serious deterioration of property within their 
influence. Mr. Hawkesley, who stated that he had 
experience in the ventilation of large buildings, 
suggested that the proper mode of dealing with 
the subject in Queen Victoria-street would be 
to erect a fan and shaft on vacant property at 
present available near, connect them with the rail- 
way tunnel, and exhaust the foul air, dispersing it 
into the atmosphere at a sufficient elevation to pre- 
vent any unpleasant effect being observed. The 
case of the Metropolitan Board of Works is, that 
the District Company have derived great advantages 
from the permission given them to burrow under 
public streets without payment, and for the small 
sum of 200,000/. to construct their works, for a 
mile and a half under property acquired by the 
Board at an enormous expense ; therefore if venti- 
lating openings are required, they should be con- 
structed on lands whichthecompany have purchased, 
and not inthe public thoroughfares, to the detriment 
of the traftic in them. If ventilating openings were 
not practicable, then some mechanical means should 
be made use of, and in order to prove that the latter 
mode was quite practicable, and not exceedingly 
expensive, the Board have had exhaustive experi- 
ments made under conditions similar to those on 
the railway, in one of their large sewers. Mr. 
Shaw Lefevre, M.P., First Commissioner of Works, 
expressed his opinion that all the ventilators on 
the Embankment were objectionable, that in Par- 
liament-square being the worst, and destroying one 
of the most beautiful sites in Europe. Sir Joseph 
Bazalgette described the sizes and positions of the 
ventilators it was desired to remove, and it appears 
that the one causing the least obstruction is 40 ft. 
long by 5 ft. wide ; the total area occupied by them 
is 4270 ft. The quantity of coal burnt in the loco- 
motives in the length of 24 miles, between Victoria 
and Blackfriars’ Station, amounted to 10 tons, and 
600,000 cubic feet of carbonic acid gas are discharged 
at the level of the roadway each day ; in his opinion 
it would be a much more satisfactory mode of deal- 
ing with this noxious matter, to collect it in pipes 
carried along inside the top of the railway, and 
discharged by means of fans up shafts into the 
open air above the tops of the houses. To 
prove the feasibility of this method he had expe- 
rimented upon one of the Board’s sewers 9 ft. 
wide 9ft. high, and 1200 ft. long; in this at the 
top was placed a zinc tube with openings regu- 
lated by slides at every 16 ft. ; a 6 ft. fan and engine 
were placed at one end of the tube, and in the 
sewer were placed six stoves burning each 21b. of 
coal per minute, the same quantity as is burnt on 
one line of rail with 16 trains per hour passing 
along it. With the fan it was found that 19,000 
cubic feet of air could be extracted in one minute, 
and applying this result to the 2} miles on which 
the ventilators have been erected, 23,000,000 cubic 
feet could be with proportionate means extracted 
per hour. Now as these ventilators admit 20,000,000 








cubic feet, it is obvious that mechanical means 


such as those experimented with, could easily 
accomplish the work of the ventilators, which might 
safely be removed, and the only effect would be a 
slightly increased cost of working to be borne by 
the railway company. Sir Frederick Bramwell 
referred to the fan used for the ventilation of the 
Liverpool Railway tunnel, which has been at work 
since 1870 with very good results; this is a 
method of ventilation analogous to that used in 
collieries. He also spoke of the system mentioned 
by Mr. Hawkesley ; that is drawing directly from 
the tunnel, but he preferred the plan adopted by 
Sir Joseph Bazalgatte, where the air was collected 
in a pipe running along the tunnel and conducted 
by it to the fan. The power required to ventilate 
the 25 miles would be equal to about half that 
exerted by a locomotive on a first-class line of rail- 
way supposing it to be continuously at work, and 
this might be supplied by a gas engine with good 
results. Mr. B. Baker, partner of Mr. Fowler, ex- 
plained that when the original Metropolitan Railway 
was designed it was intended to work the line with 
a hot water locomotive, and therefore no special 
openings were provided for ventilation, but when 
the line was opened and worked with ordinary loco- 
motives, great evils were experienced ; provision 
was then made for giving exit to the foul, and 
entrance to the pure air; the glass was taken off 
the openings at Baker-street and Gower-street, the 
domes were removed at Portland-road Station, and 
openings made at Edgware-road and King’s Cross. 
Mechanical ventilation was tried, but failed on 
account of the great friction of the tubes conveying 
the airwhich was blown into the tunnel, a diffi- 
culty obviated by Sir Joseph Bazalgette by the 





adoption of zinc tubes. He considered that venti- 


lators were ugly but not useless, though he did not | 
agree in the exaggerated statement that the air of | 


the tunnel was poisonous, and the removal of the 
ventilators would cause ‘‘awful slaughter ;” the 
adoption of mechanical ventilation would obviate 
all danger on that score and permit the removal of 
the objectionable structures. Mr. J. W. Barry, for 
the District Railway opposition, stated that the 
ventilators lately erected admitted and extracted 
18,000,000 cubic feet per hour, and reduced the 
proportion of carbonic acid from 52 to 22 parts in 
10,000, the normal quantity in the atmosphere being 
about four parts, and under the worst circumstances 
on the railway 70 parts in the same quantity. 


THE CHANNEL TUNNEL. 

WHEN questions of national importance arise, it 
has frequently been the practice of the Government 
to refer them to a Commission composed of members 
of both Houses of the Legislature, or to persons 
possessed of special scientitic attainments, in order 
that by a careful examination the fullest informa- 
tion onall possible points might be obtained and the 
circumstances thoroughly discussed. As a rule the 
recommendations contained in the report of such a 
Commission are taken as final and acted upon. 
Generally the particular questions considered are 
those which affect the wellbeing of the country at 
large, or they refer to the commercial advantages 
or comfort of the inhabitants of the metropolis 
alone. In the first division may be included the 
Rivers Pollution Commission, and in a certain 
sense the Metropolitan Main Drainage and the 
Railway Accidents Commissions. In the second 
the Commissions on the Port of London in 1796, 
when the insufficiency of the accommodation for 
shipping in the Thames, and the great evils arising 
therefrom, were discussed, which led to the forma- 
tion of those docks and warehouses which are now 
sofamous. The rebuilding of London Bridge, and 
the embankment of the Thames, were also referred 
to Royal Commissions. 

It is, however rare, that a scheme such as the 
Channel Tunnel, which is per se purely a com- 
mercial speculation, is discussed by anything more 
special than the ordinary Committees sitting in 
both Houses upon Private Bills; but in this case 
the proposal to carry out the work has opened up 
questions of far higher national importance than at 
first sight appear involved in such an undertaking. 
The argument that by its construction the natural 
safeguard of the nation—its insular position—would 
be destroyed, and the ‘‘silver streak” upon which 
so much confidence is reposed, annihilated, has 
become so popular that nothing but the fullest in- 
vestigation by a joint Committee of both Houses 
of Parliament will satisfy the nation as to whether 
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the project should be allowed to proceed or be 
smothered in infancy. Such a Committee, consist- 
ing of Lord Lansdowne as chairman, Lord Aber- 
dare, Lord Camperdown, Lord Barrington, the 
Earl of Devon, Sir Massey Lopes, Sir Hussey 
Vivian, Mr. W. E. Baxter, Colonel Harcourt, and 
Mr. Arthur Peel, has now been sitting upon this 
matter for nearly two months, and has been taking 
evidence upon every point involved in the under- 
taking ; we will endeavour to present to our readers 
a digest of their proceedings. 

It will be convenient to divide the subject under 
the following heads : evidence as to the necessity, 
importance, and usefulness of the undertaking, 
together with the proposed mode of working and 
development ; evidence as to its practicability and 
cost, including the questions of ventilation and the 
working of the trains; and lastly, evidence as to 
means by which it is proposed to guard the tunnel 
when made and prevent it from being a successful 
means for the purpose of invasion by a hostile 
force. 

Sir Edward Watkin, M.P. for Hythe, and 
chairman of the South-Eastern Railway, who has 
been for many years identified with the projected 
union of England to the Continent by means of a 
submarine tunnel, stated that he was honorary 
chairman of the Submarine Continental Railway 
Company, and that the tunnel proposed to be con- 
structed would be rather agreeable than otherwise 
to traverse, lighted as it would be by the electric 
light, lined so as to look pleasant, and ventilated in 
the most perfect manner. The cost in his opinion, 
kept down as it would be by the use of special 
mechanical appliances, ought not, judging from the 
cost of a tunnel now under construction in Lanca- 
shire, to exceed 57l/. per yaitl, or say 100,000/. a 
mile, or 3,000,000/. for the thirty miles to be con- 
structed. The capacity of the tunnel railway would 
be equal to thirteen or fourteen millions of pas- 
sengers, and twenty or thirty millions of tons of 
goods per annum, to accommodate which traftic, 250 
trains, with special stock necessary for the high 
speed of forty-five miles an hour, would be required 
to run each way per day. 

The tunnel being practically an extension of the 
British Empire to mid-channel, should be free of 
use to all the railway systemsof England. Bearing 
in mind that the population of Europe is 250 mil- 
lions, that of the United Kingdom 35 millions, and 
that the total traffic in 1882 was but 464,000, of which 
two-thirds were English speaking, it was obvious that 
the means of transit must be insufficient or unsuit- 
able, and in his opinion the completion of the 
tunnel would increase that total ten times, for at 
present the weather had such an effect upon those 
travelling that on a fine day the average number 
per boat was 400 as against 50 in bad weather. The 
present means of transit were also very costly, the 
expense of the boats, &c., to the South-Eastern and 
London, Chatham, and Dover Companies being 
more than 100,000/. per annum. The construction 
of the tunnel would probably lower the fares be- 
tween London and Paris two-thirds, and reduce 
the time occupied under the most favourable cir- 
cumstances by two hours. With regard to the 
question of goods traffic the total carried by the 
cross Channel boats was but 150,000 tons per annum 
out of a total valued at 70,000,000/., and this small 
proportion he considered entirely due to the delays 
inseparable to the present mode of conducting the 
traffic, which would be altogether obviated if it were 
possible to send it by rail all the way. He con- 
sidered that the classes of goods which would be 
most benefitted from the facilities afforded by the 
tunnel were those of a fragile, perishable, and 
highly valuable character, and which include one- 
third of the cross Channel traffic. From a com- 
mercial point of view he held that the tunnel 
would be of immense value should the Channel be 
blockaded by an adverse naval power, under which 
circumstance, supposing that France were friendly, 
we should be able to obtain supplies of materials 
and food, of which, under existing circumstances, 
being entirely dependent on the open sea, we 
should be deprived. Looking at the increasing 
mercantile competition of foreign nations with our 
own, he considered it an absolute necessity that the 
carriage of goods should be conducted without 
break of bulk, and the next most essential element 
was certainty in the time of delivery, in both of 
which the present mode altogether failed, but 
which the proposed tunnel would most certainly 
provide. 

Originally in 1860-61 there was a very influential 
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memorial signed, among others, by the Archbishop 
of York, many peers, and members of Parliament, 
in favour of a tunnel between England and France, 
but there has been no strong feeling on the part of 
the trade of the country, with the exception of that 
from Manchester and Sheffield, on the subject. As 
to the question of rates, Sir Edward Watkin con- 
sidered that the competition by sea would always 
be so severe as to keep down the charges by the 
tunnel, and it would be impolitic to do anything 
but foster by every legitimate means the traftic by 
the latter route. The system of working, he 
thought, would best be arranged by a joint com- 
mittee composed of the representatives of the two 
portions of the tunnel and of the two Governments, 
and any difference might be settled by arbitration 
as in the case of the Alabama question. 

Lord Richard Grosvenor, chairman of the Channel 
Tunnel Company, stated that the scheme of his 
company was to construct a simple railway tunnel 
between England and France, 30 miles long, with 
a station at each end. Its capacity, worked on the 
block system, assuming blocks of 24 miles apart, 
and a speed of 30 miles an hour, would be at a 
maximum twelve trains per hour each way per day. 
The cost of such a structure he estimated at 7} 
millions, and to pay 5 per cent. upon that sum, after 
deducting 40 per cent. for working expenses, would 
require 2000 passengers at 6s. 6d. and 548 tons of 
goods at 10s. per ton each way daily. The tunnel, 
he considered, should be made a highway open to 
all railway companies, no other company being 
allowed to have any preponderating influence, and 
by this independence he would secure the power of 
disposal of the undertaking to the Government, 
should that be found advisable or necessary. 
He considered that the difficulties and incon- 
veniences of the present channel boat services were 
so great as to reduce the travelling public, and that 
two-thirds of the present traffic consisted of those 
obliged by business necessities to make the journey. 
Should, however, these drawbacks be done away 
with, as they would be by the construction of the 
tunnel, the traffic would expand enormously, and 
the above estimate, so far as passengers were con- 
cerned, was in his opinion decidedly moderate. 
He expected that the large crockery traftic between 
the English potteries and Europe, fragile freight, 
Manchester goods, silks, and especially perishable 
articles such as fish and fresh vegetables, would to 
a great extent be conveyed through the tunnel, and 
the facilities afforded by it would greatly increase 
the traffic in these particular articles, which in the 
year 1881 amounted to 900,000 tons. As to rolling 
stock, he saw no difficulty, on account of the rate 
of speed proposed (45 miles an hour), in making 
use of the ordinary wagons, and he thought 
that proper conventions between the Govern- 
ments of the two countries united by the tunnel, 
would provide by a joint committee for the 
harmonious working of the traftic through it. 
He also pointed out that the tunnel would be an 
undoubted advantage in the case of a blockade by a 
hostile navy of the English ports, as supplies could 
be obtained by its means from France, if that 
power were friendly. The tunnel proposed by him 
would start from a point on the English coast diffe- 
rent from that proposed by Sir Edward Watkin, 
but would join the tunnel to be constructed by the 
French in mid-Channel. 

Mr. W. B. Samuelson stated that, as one of the 
public giving much attention to the commercial inte- 
rests of the country, he had considered the extent to 
which the formation of the proposed tunnel would 
be of use for the purpose of carrying goods; the 
result was that he formed the opinion that all class of 
goods traffic would be largely increased from the 
circumstances, that breaking bulk through tran- 
shipment would be avoided, and that delay, now 
a serious trouble in the export of agricultural 
machinery to the Continent, would no longer 
occur. 

Mr. Henry Lee, M.P., for Southampton, stated 
that he had considered the importance of the 
tunnel as a means of communication with the Con- 
tinent ; in the first place it would materially reduce 
the time of transit of goods, such as those usually 
sent from Manchester, consisting of manufactured 
and finished cotton goods, at present much delayed 
by transhipment at London and Boulogne, while 
the damage often arising from handling in these 
operations, would be entirely avoided through their 
being carried without break of bulk. He also con- 
sidered that as England through free trade has 
become the depdt for the world, any improvement 





in the means of communication with the Continent 
must be of advantage to that country 

Mr. Isaac Holden, M.P. for the West Riding of 
Yorkshire, said that he was largely interested in the 
wool trade and had works both in England and 
France for wool combing ; that article in the raw 
state is supplied to his French works from England, 
and is generally conveyed from Liverpool to 
Dunkirk by steamer, and from the latter port to 
his works at Roubaix and Rheims by rail. The 
formation of the tunnel, however, he admitted 
would not, in his opinion, benefit him to any great 
extent, because the cost of carriage by sea was so 
much cheaper than by rail. Still he had no doubt 
but that the convenience afforded by it to passengers 
would be greatly appreciated by the French, who, 
as a rule, very much disliked the sea passage, and a 
large increase of French purchasers in the London 
market would result. He did not think that, 
although there was a large quantity of South 
American wool imported direct into Antwerp, 
there was much probability of that article, required 
for continental use, deserting the London market, 
for vessels trading to London were always secure of 
return freights, which was not the case at Antwerp. 
The general opinion in Yorkshire was in favour of 
the tunnel, on account of the increase of business 
between this country and the Continent, which 
would result from its construction. 

Mr. John Slagg, M.P., for Manchester, and late 
president of the Chamber of Commerce there, was 
of opinion that the tunnel would be of very great 
advantage to the trade of the country, inasmuch as 
increase in facilities of transport would probably 
have the effect of decreasing its cost, and he con- 
sidered that the comparatively small trade which 
we have at present with the Continent, was entirely 
due to the antipathy which the French and other 
continental people have to the formidable nature of 
the journey across the channel, by which the inter- 
communication between the two countries was 
greatly limited. These difficulties once removed, 
foreign customers would come over here and see for 
themselves what English commodities were in the 
market, and would do a business much more exten- 
sive than that which is now done through agents. 
He also considered that the shipping interest would 
not suffer, because the raw material would always 
be brought by sea to this country, and the facilities 
which the tunnel would give to the distribution of 
the manufactured articles would necessarily lead to 
increased manufacture and consequent demand for 
raw material and sea transport. The trouble, 
delay, and cumbersome details connected with 
sea transport, would probably induce merchants 
to pay a rather higher sum for the carriage 
of manufactured goods by rail, in order to 
avoid them, as well as the extra cost of packing and 
extra risk. Mr. J. S. Forbes, chairman of the 
London, Chatham, and Dover Railway, and pre- 
sident of a Dutch Railway Company, stated that he 
had initiated and carried out on the Continent a 
system of through communication and rates be- 
tween the ports of Amsterdam and Rotterdam 
principally, and every important capital in Europe, 
including France, Switzerland, Germany, Italy, 
Austria and Russia, to the great advantage of the 
country acting as the distributor of the goods, 
arising from the effectual and rapid communication 
thus brought about, which in most cases was suc- 
ceeded by important fiscal reforms. The railway 
companies carry half the wool traffic, about 50,000 
bales, between England and France, aud the extra 
cost due to the transhipments at Dover and Calais 
amounts to about 8s. This sum would be saved if 
the article could be sent through the tunnel without 
break of bulk; in the case of fragile or perishable 
articles the saving, both in time and money, would 
be of much greater importance. As to the pas- 
senger traffic, there could be no doubt but that an 
immense increase would take place, consequent 
upon the removal of the barrier placed by the 
Channel passage upon the intercommunication with 
the Continent, such as has followed immediately 
upon the opening of the Mont Cenis and St. Gothard 
tunnels. In the former case the receipts on the line 
leading up to the tunnel increased three times, and 
in the latter case, in the first nine months 698,000 
passengers and 283,000 tons of goods had used the 
route. The whole number of passengers carried to 
the French ports in 1882 was about 500,000, and as- 
suming that this number would be, on the opening 
of the tunnel, increased to 2,000,000, sixteen trains 
each way per day would be sufficient to accommo- 
date them, and as for goods he considered that the 





number, thirty-three trains a day now traversing 'the 
Mont Cenis Tunnel, would be at first ample for the 
Channel Tunnel. Taking a practical view of the 
question, hedid not think that anybody would be 
found to stake their money on the construction of 
the Channel Tunnel, if Parliament were to attach 
to it the condition that compressed air alone should 
be used as the motive power. 

Mr. Wedgwood, senior partner of the firm of 
Josiah Wedgwood and Sons, described the various 
transhipments which articles of their manufacture 
have, as.a rule, to undergo in their journey from 
the potteries to the continental markets, and stated 
that owing to the cost and duty upon the materials 
forming the strong packing required to guard 
against damage arising from handling during these 
transhipments, they had almost lost the trade in the 
Italian markets, their business now being but one 
fifth of what it was eight years ago. The Germans, 
who have railway communication, are able to pack 
in bulk, and thus save the duty on the materials 
forming the packing, and they have undersold them 
in those markets, the difference in the cost of 
packing for transport by sea or by rail being in 
some instances no less than 26} per cent. of the 
value of the article. Mr. Palmer, President of the 
North of England Steamship Owners’ Association, 
considered that the opening of the channel tunnel 
would have no appreciable effect upon the carrying 
trade of the world upon which so large a portion 
of the shipping interest of this country is engaged, 
for the rates so low by sea would always attract by 
that route the great bulk of the traffic between 
England and the Continent ; on the other hand 
the easier distribution of goods due to the improved 
facilities afforded by the tunnel would be a national 
gain, and the greater interchange of ideas through 
the increased travelling of the people would natur- 
ally induce trade and thus assist the shipping 
interest. 

Mr. R. Geffen, assistant secretary to the com- 
mercial department of the Board of Trade, having 
at the request of the Committee, compiled statistics 
bearing upon the trade of the country and upon 
the particular trades affected by the tunnel, stated 
that the population of the United Kingdom was 
35} millions, and that of the four countries of 
Europe, France, Germany, Holland, and Belgium, 
with which we are chiefly interested, was 92 
millions. Our exports in 1881 to all countries 
were of a nominal value of 297 millions sterling, 
of which 127 millions went to Europe and 88 
millions to the four countries mentioned. Our 
imports for the same year were 400 millions from 
all countries, and 151 and 98 millions from Europe 
and those countries respectively. He considered 
that the opening of the tunnel would benefit trade 
through the facilities it would afford to intercom- 
munication between different countries, and that 
it might be fairly assumed from the nature of the 
traftic across Channel, that a certain proportion 
would be attracted to the tunnel ; if trade should 
increase as appeared probable, the new facilities 
might produce a considerable traffic without much 
diminishing the trade that goes by other routes. 
The channel ports, into which goods are imported 
from the Continent, receive about seventy-two 
millions sterling, of which London takes one-half. 
The trade of the other ports is of a miscellaneous 
character, and taking Dover as an example, the 
articles were in 1881 cotton manufactures, orna- 
mental feathers, artificial flowers, gold leaf, hops, 
lace, plums, pictures, silk, watches, wine, woollen 
yarns, woollen manufactures, &c., of a total value 
of about four millions. Though this country does 
an immense business as a commercial entrepot, im- 
provements which have taken place in foreign com- 
munications, such as the Suez Canal, undoubtedly 
affect our position as a distributing nation, but as 
our great strength lies in the certainty of giving 
return freights to shipping, which must attract 
trade, so improved facilities for communication with 
the Continent, such as the Channel Tunnel, must 
be of great assistance in our distributing capacity 
and the large amount of indirect business accom- 
panying it. 

(To be continued.) 


NOTES. 
A Maenetic CHIME. 

Durine the reading of his important paper on 
the ‘‘ Cause of Magnetism” at a recent meeting of the 
Society of Telegraphic Engineers, Professor Hughes 
illustrated the effect of torsion in changing the 
magnetism of an iron wire traversed by a current, 









































JUNE 29, 1883.] 


ENGINEERING. 


613 














by means of an ingenious little device which 
deserves some notice. It consists of a suspended 
magnetic needle having its poles brought in front 
of two wine glasses giving a different tone when 
struck. In front of the needle was stretched an 
iron wire traversed by a current of electricity, and 
on applying a right or left-hand twist, as the case 
might be, to the wire, the needle oscillated in 
response and struck one or other bell, thus causing 
it to emit a chime of two notes. 
ScreNcE DEGREES, 

At the recent examination for the degree of 
Doctor of Science at the University of London, 
three gentlemen obtained the high Academical 
distinction in Branch VI.—that of staticand dynamic 
electricity, electro-chemistry, and magnetism. The 
names of the successful candidates were: M. J. 
Jackson, M. F. O’Neilly, and J. Ryan. Since the 
degree of Doctor of Science was created, only 
eighteen such titles have been conferred for eminent 
proficiency in this branch, which is not to be 
wondered at considering that a wide range of sub- 
jects are placed at the option of candidates, none 
of which present such peculiar difficulties as Branch 
Vi. It may be remembered that Dr. M. F. 
O'’Neilly is one of the joint authors of ‘ Electric 
Ulumination.”’ 

A Dirrusion ENGINE. 

At the Physical Society on Saturday, May 12th, a 
curiosity in physics was exhibited by Mr. Woodward, 
in the shape of what is veritably a diffusion engine, 
that is to say, a machine in which work is done by 
the diffusion of gases. The action of the engine is 
based on an experiment of the late Professor 
Graham, the well-known chemist. This experiment 
consists in taking a red clay porous cylinder con- 
taining air, and covering it with an inverted bell- 
jar full of hydrogen. The hydrogen diffuses into 
the cylinder more quickly than the air diffuses out, 
as is shown by means of a glass tube projecting from 
the bottom of the cylinder into a vessel of coloured 
water. When the gaseous pressure inside the 
cylinder is increased by the influx of hydrogen, the 
mixed gases descend this tube and. bubble out of 
the water. On removing the bell-jar, the action 
ceases and a reaction, due to fall of pressure, 
causes the water to rise in the tube. By suspending 
the gaseous cylinder of porous clay from a balance- 
beam, and directing a jet of hydrogen gas against 
its side, the beam begins to oscillate and keeps 
plainly oscillating for a length of time ; the action 
being sustained, as Professor W. G. Adams, F.R.S., 
pointed out, by the alternations of gaseous pressure 
in the cylinder. 

ConTINvows BRAKEs. 

Earl de la Warr did good service by again bring- 
ing the subject of continuous brakes before the 
House of Lords last Friday, and from the manner 
in which his question as to the intentions of the 
Government with regard to this matter was received, 
we are glad to learn that the Board of Trade fully 
recognises the unsatisfactory character of the 
existing state of things. In asking his question, 
Earl de la Warr pointed out that as long as six years 
ago the Board of Trade had laid down the conditions 
which they considered a continuous brake ought 
to fulfil, but that, notwithstanding it was shown 
by the periodical returns made to Parliament that 
certain companies persistently ignored the require- 
ments of the Board of Trade, no action had been 
taken to enforce attention to these requirements. 
According to the last returns—those for the half- 
year ending December last—it appeared that out of 
79 railway companies there were but six who 
had to any extent complied with the Board of 
Trade requirements, although some other com- 
panies—about 20—had small percentages of their 
stock suitably fitted. In the face of these facts and 
the great importance of the matter to the travelling 
public, he urged that the subject should be effec- 
tively dealt with by the Government. In replying 
to these remarks Lord Sudeley, on behalf of the 
Board of Trade, remarked that it would not be 
possible for the Government to deal with the brake 
question during the present session, but that the 
experience gained since the Board’s circular of 
1877 was issued only confirmed the necessity for the 
conditions there laid down being adhered to, while 
every day the necessity for uniformity in con- 
tinuous brakes became more apparent. In con- 
clusion he added that if Earl de la Warr were to 
introduce a Bill making it compulsory for railway 
companies to adopt a form of continuous brake 
satisfying the requirements of the Board of Trade, 





such a measure should have the support of the 
Board. Under these circumstances we hope that 
Earl de la Warr may see his way to introduce such 
a Bill as above foreshadowed. It would of course 
have been preferable if the matter could have been 
dealt with by a Government measure, but in the 
present state of legislation this is almost too much 
to hope for. If introduced by a private member 
the Bill will no doubt meet with a strenuous op- 
position from the powerful railway interest which 
exists in both Houses of Parliament, but the 
measure, if judiciously framed, would certainly be 
a popular one, and would meet with every support 
in the public press, while, as we have seen, the 
valuable support of the Board of Trade is already 
promised. 
Mr. WitiiAM Sporriswoope, F.R.S. 

It is with sincere regret that we announce the 
death of Mr. William Spottiswoode, which occurred 
on Wednesday last at the comparatively early age 
of fifty-eight. During a recent visit to Rome he 
took typhoid fever, but though he has been ill ever 
since, yet his recovery was looked for as late as 
Tuesday last. A life, however, divided between 
the management of a large and important business 
and scientific pursuits, which although disguised 
under the name of recreation, were followed 
with a keenness and assiduity which rendered 
them far more debilitating than many forms 
of work, does not fit a man to struggle against 
a long and persistent disease, such as typhoid 
fever, and thus science has lost one of her most 
devoted followers. The deceased was born in Lon- 
don in January, 1825, and received the greater part 
of his early education at Harrow, where he gained 
the Lyons Scholarship previous to entering Balliol 
College, Oxford, in 1845. He gained various 
University distinctions, including the mathematical 
scholarships in 1846 and 1847, and it was intended 
that he should devote himself entirely to mathe- 
matical and scientific pursuits. Circumstances, 
however, rendered it necessary that he should 
take the management of his father’s business as 
Queen’s printer, which he has conducted ever since. 
But while engaged in mercantile pursuits he has 
found leisure to carry on mathematical and scientific 
researches of a high order, and on most abstruse 
subjects, and has thus made himself a European 
reputation. He was member of many learned 
societies both here and abroad, and for the last 
four years he has held the envied position of Pre- 
sident of the Royal Society. In this position he 
has greatly increased his popularity by the pleasing 
manner in which he has performed his official 
duties, and the great success with which he made 
deep and complicated subjects intelligible to a 
popularaudience withoutvulgarising them. Although 
his work has always found a ready appreciation 
within the inner circles of science, it was of too 
severely mathematical a character as a rule to 
attract the attention of the public, and conse- 
quently much of it is unknown. A notable excep- 
tion to this, however, is furnished in his interesting 
little volume on the ‘‘ Polarisation of Light,” which 
has attained a wide popularity, and is regarded as 
the standard work in connexion with this beautiful 
class of phenomena, while his lectures at the Royal 
Institution always attracted a large and attentive 
audience whatever might be the subject. The 
records of the greater part of his work are to be 
found in the Transactions of the Royal Society and 
such journals as the Philosophical Magazine, but 
still he published some few books. Among these 
are his ‘‘ Tarantass Journey through Eastern 
Russia,” ‘‘ Elementary Theorems relating to Deter- 
minants,” and ‘‘Meditationes Analytic.” In 
1871 he received the honorary degree of Doctor of 
Laws from the University of Edinburgh ; in 1876 
he was elected a corresponding member of the 
Academy of Sciences of Paris; and in 1878 he 
acted as the President of the British Association, 
when the authorities of Trinity College conferred 
upon him the degree of LL.D. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June. 

A FURTHER blowing out of blast furnaces will take 
place in a few days, because of declining demand for 
future requirements. The iron trade will content 
itself with purchasing for immediate requirements. 
Foundry iron is sold as low as 20dols. for No. 1, 
19 dols. for No. 2, and 18 dols. for mill irons. Choice 
brands are held 1 dol. higher. White and mottled 
iron are sold at 16 dols. to 17 dols. at furnace. 








Spiegeleisen is 31 dols. for 20 per cent.; crop ends, 





23.50 dols.; muck bars, 34 dols; charcoal blooms, 
60 dols.; anthracite, 50 dols.; ore blooms, 43 dols. 
Merchant iron is declining, and common is selling at 
1.80 to 2 cents. Refined, 2.10 to 2.20. A slight improve- 
ment is noted in plate and tank and structural shapes. 
Quotations are, 2.40 for angles and tank iron; T iron 
and shell, 3}; flange 4} ; beamsand channels, 3}. All 
kinds of sheet iron are very active, steel rails have sold 
as lowas 37 dols. for winter delivery ; small lots 38 dols. 
for fall delivery ; 40 lb. to 24 lb. sections, 40 dols. to 
42.50 dols. ; tee rails sell at 21 dols. ; 21.50 dols. has 
been offered for small lots, and western buyers are 
purchasing large quantities at 23 dols. delivered in 
Pittsburgh; the outlook in the trade generally is for 
a steady demand and firm prices in crude iron, with 
weakening tendencies in finished iron; foreign ores 
are shut out of the market, and enormous quantities 
of lake ores are waiting for buyers; Bessemer is in fair 
demand; in western iron market buyers are very 
cautious, as production is far above requirements, and 
a downward tendency is looked for; the western 
Bessemer mills are sold several months ahead, but, 
notwithstanding this, a downward tendency still 
manifests itself ; a full output of iron will bring about 
a reduction in quotations, and hence business is 
mainly of a retail character ; the commercial situation 
is satisfactory; crop prospects are good; railway divi- 
dends are, in the main, satisfactory. 


THE CLAN LINE STEAMERS. 

In connexion with Clyde shipping matters, nothing 
has bulked so prominently during the past two or three 
weeks as the ‘“‘Clan” Line of steamers, a fleet which is 
the growth of only the last five years, while it already 
includes some twenty-five steamers (of which twenty- 
four are actually afloat), of a total of about 70,000 tons, 
and of the value of well-nigh one and a half millions 
sterling. Rather more than a month ago Messrs. 
Napier, Shanks, and Bell launched for that line a steel 
steamer of 3880 tons, while more recently Messrs. Scott 
and Cv., Greenock, launched another of the same size. 

The steamers of the Clan Line are engaged in the trade 
of three principal routes, Bombay and Kurrachee ; the 
south African ports and Zanzibar and Mauritius, and 
Colombo, Madras, and Calcutta, and they all sail from 
Glasgow and Liverpool. It is scarcely yet five years 
since the Clan Line started on the first-named service. 
The Cape service was started about two years ago, and it 
is the first yet organised direct from Glasgow and 
Liverpool, and the Clan Buchanan in her first sailing, 
about a year ago, was the pioneer steamer from Glasgow 
to Colombo, Madras, and Calcutta. 

Since the fleet was started two of the steamers have 
been lost, but with one now on the stocks in the yard of 
Messrs. Napier, Shanks, and Bell, the fleet still consists 
of twenty-five splendid vessels. It began with six 
steamers in 1878, four of which were built and engined by 
Messrs. A. Stephen and Sons, the other two being built 
by Messrs. M‘Millan and Son, Dumbarton, and engined 
by Mr. David Rowan. After all those six vessels were 
running and making good dividends, the owners—Messrs. 
Cayzer, Irvine, and Co.—boldly went into the market for 
ten other vessels, forming the first extension of their fleet. 
Four of those were ordered of Messrs. —— and Sons, 
two of Messrs. M‘Millan and Son, two of Messrs. Napier, 
Shanks, and Bell—all on the Clyde—and two of Messrs. 
Ramage and Ferguson, Leith. In the mean time three 
vessels were bought from Messrs. George Smith and Son, 
Glasgow, and as the building of the new vessels was pro- 

essing slowly three others were purchased on the North- 

ast coast while on the stocks. One was also purchased 
from Messrs. Scott and Co., and last year orders were 
given for the construction of four splendid steel steamers 
of about 3800 tons, the orders being equally divided be- 
tween Messrs. Scott and Co. and Messrs. Napier, Shanks, 
and Bell. These vessels are now in course of being de- 
livered, and by the time these remarks are in type, the 
first of them—the Clan Macarthur—will be started on her 
maiden voyage, vid the Suez Canal, to Colombo, Madras, 
and Calcutta. 

In the whole history of shipbuilding and shipowning 
there has never been suchan extraordinary development 
of enterprise in the steam shipping trade as that of which 
wespeak. There are some three or four junior partners, 
each having a small interest in the concern ; but practi- 
cally, the ownership is in the hands of only four persons, 
one of whom—Mr. C. W. Cayzer—is the managing owner, 
the others being two well-known Glasgow merchants and 
a Paisley thread manufacturer. The stimulus which the 
Clan Line has given both t» the shipbuilding trade vf the 
Clyde, and to the export and import trades between 
Glasgow, Dundee, Liverpool, Manchester, &c., and the 
Indian and Colonial ports which we have already named, 
is something very remarkable. Glasgow is the head- 
quarters of the management of the concern. Captain 
Ballantine is the marine —— of the line, and 
the engineering superintendent is Mr. Robert Clachar, 
whose experience as a marine engineer in connexion with 
steamshipsin the “‘ far East” extends many years. 














Att Rounp THE Ciock.—The Cleveland, Akron, and 
Columbus Railroad Company have lately issued a new 
time card, in which the hours of the day are numbered 
from one to twenty-four. 





TUNNELLING THE GREATST. BERNARD.—The preliminary 
surveys for this scheme are now being carried on with 
energy, and the engineers are of opinion that the gradients 
of the tunnel need not exceed from 22 to 23 in the 
thousand. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 
Compitep By W. LLOYD WISE. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING . | NAMES, &c., | ABBREVIATED TITLES, &c. | No. Name. Name. No. | Name 
JUNE 25, 1883. \| . | OF APPLICANTS, | | 1883 | 1883 


—_s ! One > be > So | . , I9873 
In the Cases of Inventions communicated from Abroad the | ae aoe fg | + A 2678 ircttoni) 
Names, c&c., of the Communicators are given in Italics | : " eg ra ” Cruikshank} 2674 | Lake ‘ 
after the Applicants’ Names. 3090 | L. ‘ Cave, Montreuil, | Portable fuel and fire-lighters. || 2571 Mills | (Dixon). (Turton). 
a | _ (Baverey). | 2624 | Spence 2675 | Handford 
. 3091 | | Fs W. Waiter, So Genstrestion 2 hauling ropes. || 2572 Rhodes. id Fed et fils). weeieon 
08, @. Grossejambe i mouldings. | 2573 Williams 2625 | Allday. 2676 ack, 
and pe oe. ABBREVIATED TITLES, &c. 3098 | Johnson. Boivin & | Extracting sugar from molasses. Howell. 262 Pee & | 2677 | Clark 
Dates, . | Loiseau, \} 25 Burt. Graham. (Lindop). 
—_—<$<$<$<$<—$—<$————— 3094 | W. E. 7 and J. | Friction gearing. || 2575 Warburton | 2627 | Hunt. 2678 | Willford. 
June . | | _ Perry, London. & Harper. | 2628 | Hix. 2679 | Coonan, 
19 || 3095 | Wirth. Kalle & Co. | Red colouring matters. 2576 Garlick. 26 Lister and | 2680 | Ekman. 
¢. Phillips, London. Stoppering bottles, &c. | 3096 | Haddan. Horlick, | Preparation of food for infants, &c. | 578 Sutcliffe. Reixach. | 2681 | Brydges 
J. ae Fry, Notting- Soldering irons. | (Complete specification), || 2579 Stroudley & j Butler. (Gross). 
| | Houghton. | 2631 | Haddan 2682 | Bull. 
Brierley. Dejlassieux Wheels. | 3097 | J. Rae Manches- | Gas motor engines. 25 Pitt (Wilson). | 2583 Kirlew. 
Bros. | (Thronsen).} 2632 | Barl 2684 | Wild. 
H. Britten, Sheffield. Dividing rails into sections. J ‘t Morrison, West | Oil burners, | 2581 | Van-der-Kaa. f . | 2685 | Taylor. 
Edwards, Bourrié. — a for locks. Ham, and R. Smith | 25 Clark 5 ; i. 2687 | Spence 
R. ata Lon- bon plates, Bromley. | (Goodwin), | 2634 | Chamberlain. (Brown & 
3099 | R. Sunye, London. | Building vehicles, &c. | Beck 2635 | Clark (Fitch Lindsley). 
Russel. Marzan. Hulls of ships. R. Harrison, New- | Incandescent electric lamps. (Soisson). and Grifin).] 2688 | Johnson. 
Brookes. Whitehill. Sewing machinery | _ castle-on-Tyne, | 1 87 | Barber 26 Clark 2689 | White and 
| Brookes, Whitehill. Coupling and supporting shafting. M. Cleary, Dublin. | Porter pumps, &c. (Taylor & (Hamilton). Asbury. 
| J. Robinson, Coleraine, Propelling and ventilating boats, &c, 31 8. J. Coxeter and H, | Telephone. | | Barber). 2637 | Lake( Pichler] 2690 | Schott and 
Londonderry. Nehmer, London, | || 2588 | Hovois. | and Fels). Robinson, 
Thompson. Sheehy. Production of light by electricity. Hughes. Lukacs. | Refining jute. \| wo | Weldon. 2639 | Groth (Van | 2691 | Young. 
Abel. Lesur. Scattering sand, &c., on roadways. 3104 | Dufrene, Geisen- | Manufacture of chlorine, 2590 | Evans. der Linden).} 2692 | Thompson 
Brydges. Spielhagen. Water-tight fabrics. berger and “La | | 2591 | Abel(Duranad] 2641 | Imray (Chapin). 
Mills. Macdonaid. Levelling instruments. Société Anonyme | & Huguenin | (Koechlin), | 2694 | Boult 
Allison. Eberhardt Gear cutting machines, (Complete de Produits Chi- 2592 | Gouraud. 2642 | Brampton. | _ (Dietrich). 
& Eberhardt. specification), miques” Etablisse- | 2593 Withinshaw. | 2643 | Elliott and 2696 | Taylor. 
H. J. Morgan, Frome. Boots and shoes. ments Malétra. | || 2594 Brewer. Cunningham] 2697 | Clark 
3037 | Haddan Weig. Safety lamps. ; Haddan. Menay. Steam generator. 2595 Greig, Greig, } 2644 | Haddan (Foster). 
Lake. Jenkins, Law, Annealing chilled castings. 3106 | C. Thompson, London. | Perambulators. & Shaw. | (Brunner). | 2698 | Wadle. 
| and Price. ae | —. Toussaint. | Multiple cylinder engines. 2596 Tipping. 2645 | Hattersley. | 2699 | Wirth 
W. Schmolz, San Fan wheels. (Complete specijica- 3108 8. Dronstfield, Old- | Grinding apparatus. 2597 Gedge 2646 | Field. (Brunck). 
Francisco. tion). ; ' ee, | (Cornely). | 2648 | Claus. 2702 | Pieper 
J. Almond, Black- Looms for weaving, E.G. Banner, London. Construction of pavements. 2598 | Atwater. 2649 | INimgworth. (Korting 
urn. : 10 | H. Reichardt, London. | Apparatus for raising and lowering. 2599 | Macvay and | 2650 | Lake (Parks). | and Lieck- 
T. Russon, Leeds, Gas engines, . J. Weiler, Cologne, | Separating ortho-toluidine from para- | Sykes. 2652 | Strang. | eld). 
Pitt. Ripley. Breechloading cannon and ammuni- Germany. | toluidine. (Complete specvica- 2600 | Rowan, 2653 | Edwards 2703 | Polson and 
tion therefor. tion). 2601 | Clark. |  (Boreau). Harley. 
Lake. Mayer, Lang- | Door locks. J. Pumphrey, Bir- | Regulating the flow of liquids. 2602 | Ball. 2654 | Leoni. 2705 | Boxer. 
Jelder, & Haimmer- mingham. | 2603 Mason and J} 2655 | Abel 2706 | Crowe, Crowe 
schlag. J, G. Harrison, Bir- Wheeled carriages and wheels, Hambleton. | _ (Poetsch). | and Crowe. 
R. B. Evered, London. | Bedsteads. j | _ mingham. 2604 | Jones. 2656 | D’Alton and | 2707 | Brydyes 
Clark. De Bretagne. | Preserving animal livers. Lake. Bisson. Mariner’s compass, 2605 , Douglas. Purham. | (Spielhagen) 
Clark. Potter, | Jewellers’ lathes, &c. G. Forbes, London. Dynamo-electric machines, 2607 Newton and | 2657 | Burnham. 2708 | Barker and 
| Pitt, Scribner. | Telephonic circuits. Leech. 2658 | Emmott |  Ewins. 
| . G. M. Capell, Passen- | Exhaust or blast fans, &c. 2610 _ Lehmann (Verenet 2709 | Fear & Hill. 
Slazenger and Sons, § Lawn-tennis, &c., balls. ham. (Weissgerber) and Appen- | 2710 | Groth 
Manchester. 26112 Born. zeller). | (Nicolaus). 
J. Jackson, London. Screw stopper. J. Macqueen, Bury. Stop-motions of drawing frames. 2612 Howard. 2659 | Davies. 2711 | Groth 
T. Perkes, London. Breschloading small firearms. Bosshardt. Zednicik,| Screw propellers 2613 Newman. 2661 | Brockie. | (Cunze). 
| H. Aland, London. Rotary blowing and exhaust fans. 3120 | R. Morris, Blackheath.| Targets for nite practice. 2614 Lake (Sims). | 2663 | Shield and | 2712 | Ohren. 
(Complete specification). : J. Passmore and E.C. | Saddle-bar. 2615 | Lake Crockett. | 2713 | Roberts. 
| A. R. Cragg, Hereford.) Surveyors’ plotting and measuring Cole, Exeter. : '  (Laberlet). | 26 Perkin. 2714 | Jackson. 
scales. C. F. Pollak, London. A new power. 2617 | Wirth 2665 | McCormack. | 2716 | Haddan 
A. Bown & W. Simons, Hopper dredgers. 3123 | W. Hochhausen, New Charging and Shes secondary (Freter). 2667 | Graham. | (Smith). 
| Renfrew. eee York, U.8.A batteries, & 2618 Wirth(Honig-] 2668 | Holliday 2618 | Dodd. 
3 | B. Nickels, London. Manufacture of antiseptic fluids, &c, 4 Day. ies, & Joly. | Bottle- “alling “machines and bottle mann). (Rau). 2719 | Shaw. 
Brewer. Mignot and) Roundabouts or carousals, : stoppers 2619 Boyd. 569 | Cooper. 2720 | Frost. 
Franchelli. ' | J. Sidaway, Hales- Manufacture of spades and shovels. 2620 Jahncke and | 2670 | Hochhausen. | 2721 | Binns 
Thompson, Harty | Permanent ways for railways, &c. owen, Wore. Herbst. 2671 >. 2722 | Sellon. 
and Harty, } 3 Sir D. Salomons, Tun- Governors for making and breaking | 2621 Brydges 2672 | Clark 2724 | Lake (Zas- 
E. Ward, Liverpool. Tobacco pipes. | bridge Wells. | contact between electro-motors, || (Hanisch & (Woodman). | senhaus). 
F. Ellisdon, Liverpool.! Spring beds, mattresses, &c. | and accumulators. | Schroeder). | 
W. H. Thew, Waterloo, Preserving milk, fruit, &. : | E. C.T. Blake, London. | Insulating compound. ee 
Lance. s i Sir D. Salomons, Tun- | Gas, &c., pressure gauges. | os 
R. Mindt, Berlin. Ironing machine. (Complete speci- bridge Wells. Il.—Announced June 2, 
| fication). i Edwards. Beumier. | Kilns for drying malt, &c. ene eee ere ee = a 
R. R. Holben, Barton, | Thrashing machines. 3130 | Wetter. Dodt. Rings and travellers. 
and §. Wilkerson, 0. Schaffler, Vienna, | Wiring and telephoning. (Complete | No. | Name. . Name. No. | Name 
Bassingbourn, Camb. specification). | 
A. J. Altman, London. | Cricket bats. Wetter. Friemann. | Miners’ safety lamps. } 1883 
Abel. Clamond. Producing intense white light. J.C. Hudson, London. | Coupling hoses and other pipes. | _863 | Jack. 2750 | Allen. 2793 | Gedge 
H. Blank, Berlin. | * i} 32 | Blane. 2752 Watson, | (Berthe, 
.| 1] Baird. 2753 =~ Curtis. Wulvéruck, 
; Metallic fees or tyres. F.T, Bond, Gloucester. Cooling and heating liquids. j| 2316 | Mills : Pitt (Gray). | & Servas), 
C. H. Andrew, Stock- | Gas-motor engines, P. Niel, London. Gas engines. \| | (Lumiere). 5 | Williams. 2794 | Lake 
| port. ; 3136 | A. C. Mather, Chicago, Lacing of of gloves and boots. | 2 Hyams. 2.56 Williams. | (Norwood). 
3067 | W. Jackson, London. | Tricycles. soe | DL. U.S.A. || 2453 | Ross. 2757 | Seanor, Hill, | 2795 | Lake’ 
W. Baragwanth, Chi-| Heating and purifying feed water. 3137 | G. C.and J. H. Fraser, | Steam boilers. 2476 | Mansell. and Butler, | (La Societe 
cago. | | _ London. | 2582 | Dames. 2758 Hughes(Cage, | Dany et 
3069 | H. G. Williams, East | Converting reciprocatory into rota- | 3138 | W. Wright, Droyls- | Velocipedes, 2608 | Fox. Shreuder, Lepage). 
Greenwich, tory motion, and hydraulic, steam, | den, Lane. || 2638 | Halstrom. | -and Read).| 2796 | Mingworth. 
&c., motors and governors. H 3139 | S. Moorhouse, Staly- Steam engine indicators. || 2660 | Bjorling. 7 Groth (Sah/- | 2798 | Lake 
3070 | J. Fielding, Gloucester. Gas motor, &c., engines. bridge, Lano. || 2725 | Johnston. strom), (Baujard). 
3071 | L. P. Martin, Vienna, | Heated air motors. 3140 | J.H.B. Wigglesworth, | Cleaning boots and shoes. 726 | Sharpin. 761 De Pass 99 | Sachs. 
June | a “4 W. Gillies, | | Batley, Yorks. 2727 | Clark (La | (Ibs). 2800 | Peek. 
21 |  Cologn 3141 | F. P. Canfield, Boston, | Elevator stops. Compagnie | 2762 | Capper. ‘ | Ingrey. 
3072 | T. es and J. | Casting of iron. | Mass., U.S.A Génerale de} 2763 Scott. 2 | MacLaine. 
Robinson, Widnes 3142 | W.H. Ellis, ae Rolling-mills for rolling metal. | Salubrité). | 2764 | Foot and 2803 | Plunkett & 
3973 | C.J. - eee Edin-| | Abstracting heat from stoves,&c. | 3143 | H. Devine, Manchester. Regulating the pressure of gas. | 3 Buckler. Foot. | Hart. 
burgh. 3144 J. Marsh, Ashton- | Lubricating spindles. 729 | Nicholson & } 2765 | Jensen (Von | Gray and 
3071 | M. Deprez, Paris. | Dynamo-electric machines, | _ under-Lyne. | Dixon., Callenberg Gray. 
3075 | W. H. Tristram and | Looms for weaving. 3145 | Lake. Hiittemann | Saddle-cloths. 273 Lampen, & Fischer). 5 | Byron, 
and H. Brereton, | and Wackerow, Qi: Anderson. 2766 ~=Partridge. 2 | Wallwork & 
| _ Bolton. ’ 3146 | 7 Lig J. Gilmore, Flushing apparatus and valves. || 2732 | Nicholson & | 2767 | Symons, Wallwork. 
3076 | W. H. Tristram and Fancy weaving. W. R. Clark, Mather, 2769 Lake 2307 | Crossley, 
J. Whitehead, Bol- | pod 2733 | Smith. (Menges). | Crossley, & 
r 3147 | R. Morris, Blackheath. Supplying charges for refilling car-|| 2734 | Glover. 2770 | Imray (Hilli- Crossley, 
3077 | T. “Glos, Hampton | Scarfs or neckties. tridges 35 | Broadhurst. scher). 2808 Brierley 
: 3148 | Clark. Roth. Granulating liquid hydro- carbens || 2736 | Gamgee. 2 Abel (Scholz). 
3078 | E. Brooke, Huddersfield Tanks for melting glass. 2737 | Lake (Hullet (Harrass). | 2809 | Eskrett and 
F. W. Crossley, Man- Gas motor engines. SS a Ee ka ee eae ——~ |) 2738 | Taylor. Emery, Searle. 


chester. ANTS ¢ } 2739 | Boult 774 | Emery, 2810 Hyde. 
A. W. Rose, London. Telephones. on. OF PROVISIONAL PROTROTION FOR SIX MONTHS. (Faquant).} 2775 | Emery. 2811 | Wolfendale, 
D 



































3080 
3081 Moyes, Pollokshields Ventilating sewer-trap. For Particulars, see Corresponding Numbers in Lists o7 27. Fraser 2776 | Emery. 9812 | Molesworth- 


3082 
3083 
3084 = Darby, Brymbo, | Treatment of the products of combus- a meee Glaser ‘ Martin. Beesley. 
tion of coal, &c. l (Boesner & | 2782 | Cottrell. 2814 | Haddan" 
3085 | C. Butler, Birmingham) Hydro- -carbon heating stoves, oa ; No. Name. | is Baumgarten)} 27 Wise. (MacFar 
3u86 | J. re Rowsley,| Railway chairs. — a on | 5 | Martino. | Mote. lane). 
rby 3 | 2746 | Imray 2785 | Morris. 2316 | Appleyard, 
3087 | J. uyle, London. Mechanical retorts for distillation. 778 | Jack. + 1386 | Davison. 2524 | Hargreaves, (Zweiffel). | Koerber. | "Fopepant, 
Haddan. ew m4 colouring matters from | 938 | Hall. 1994 Halford. aaaaares, | 2747 | Lattuada, | Kincaid. | and Long- 
Anilinfabri 974 Linscott. 2359 | Hope |; and Har- | 2748; Bunn, | Andre. | shaw. 
L. Q. and A. Brin, | Manufaciare of ammoniacal pro- | 1028 | Shepherd, 2498 | Boult (Kelly). | greaves, 9749 | Conquest 2 | Thompson | 2817 | Hodgson. 
Pars. | {| 1286 Ripley. 2503 Du Mont. 2568 | Siddeley. (Hoe & Co). (Derby). 2318 Grant. 


enny- Yahnel. Washing machine. Applications for Patents. (Fraser). 777 | Emery. | Hepworth. 


J. 
; Watson, London. Baling presses. I.—Announced June 22. 2742 | Whittaker. | 2778 | Emery. 2813 | Woodward & 
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INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


Jone 29, 1883, 





ENGINEERING. 


























| 
Name No. | Name. No. | Name 
1883 3 | 
Lake 2831 | Palmer ie | McConnell. 
(Pratt). (Mefford). | 2346 | Barcrofo. 
Llovd Wise ] 2832 | Cunynghame,} 2847 | Richardson. 
| (Hage- Woodhouse,} 2848 | Nunan, 
| mann). & Rawson. | 2849 | Brand and 
| Hog 2833 | Nordenfelt. | Fermor, 
2834 | Nordenfelt 2352 | Lake (Milli- 
Ls Cardwell), (Garrett). gan and 
lack 2835 | Nordenfelt. | Killion). 
(Jaquith), | 2336 | Haddan 285 4 Abel (Lorenz) 
Darling. (Moller). 2855 | Fitz-Gerald. 
| Douglas. 2837 | Haddan 285 36 Lake (Boll- 
Hodgson. (Uhland and mann). 
Wedgwood, Machoysky).| 2857 | Handford 
Wedgwood,} 2839 Clayton. | (Edison). 
Wedgwood,} 2841 9 Dancer. 2358 | Edwards 
& Marsden.} 2842 | Spence (Humbert- 
Hyde. (Stumpf). Ridez), 
‘ 2843 | Hutchinson. 
2844 ~Kellogg. 


COMPLETE SPECIFICATIONS. 
For Particulars see Corresponding Numbers in Lists of 


| 


A pplications for Patents. 













































































No. Name. No. Name. No. iy Name 
| 
1883 1883 ‘ 3 | 
3000 | Pitt (Hdger- | 3035 | Allison soso | Aland, 
| ton). | (Eberhardt] 3059 | Mindt. 
3001 | Pitt (Edger- | and Eber- | 3096 | Haddan 
ton). | hardt). | (Horlick). 
3007 | Gray. 3039 | Schmolz. 3111 | Wieler. 
NOTICES TO PROCEED. 
1.—Time for entering Ovposition expires Friday, 
July 13, 1883. 
No Name. No. Name. No Name. 
1863 1883 1883 
Tis Jack. 947 | Lake (Heath)} 1294 Coleman and 
850 Dufrené 950 Morgan- Hensen. 
(Fonseca et Brown 1368 Diss. 
Cie.) (Leighton &] 1477 Morgan- 
860 Hemingway Forsaith). Brown 
and Bot- 956 | Brewer (Che- (Dodge and 
tomley. mische Marble). 
864 Martin. Fabrik auf] 2190 Jones. 
873 | Maudslay. Actien). 2224 Darby. 
874 Goodwin. 979 | Fisher. 2356 Sutleffe. 
836 | Cooke. 994 | Rennie. 2473 ~Boult (San- 
806  Meihe(All- | 1036 | Nordenfelt. derson). 
gever and | 1040 Calvertand | 2474 Brewer 
Bolhoe- Kelson. (Gof). 
rener). 1058 Wilder, 2484 Davenport & 
809  Defries. Wilder, and Crossley. 
yoo) Carrington & Wilder. 2515 Townsend. 
Bowers, 1061 Lake (West 2524 Hargreaves, 
904 Cross. and West). Hargreaves, 
906 «Williams and] 1071 Lake and Har- 
Barnes. (Hawkins). greaves. 
915  Meinert and }1218  Morgan- 2598 Atwater. 
Jeserioh. Brown 2706 ~=Crowe, Crowe 
917 . Ford. (Gould, and Crowe. 
31 . Allison Pliom, andj 3035 Allison 
(Field). Daniels). (Eberhardt 
937 | Eyre. 1233 Lake ( Brigys) and Eber- 
33 Hall. 1282 | Mineard and hardt). 
042 | Johnson Crapper. 
(Anee! and 
Thiollier). | 
I1.—Time for entering Opposition expires Tuesday, 
July 17, 1883. 
No Name. No Name. No Name. 
1883 1883 1883 
wis Penning. 1069 | Mewburn 1540 Clark 
#23  Mullings. (Freund), (Bourcart), 
033 Lee and 1077 | Smith, 1554 Abel 
Beale. 1090 | Kidd. (Neveu). 
943. Lake 1097 | Ber. 1618 Clark (D’Ar- 
(Masche). | 1118 | Hearson, lincourt). 
949 Nesbit, 1138 | Gibson, 2419 Foster. 
971 Collins. 1179 | Simon. 2579 += Stroudley. 
977 | Wolner. llsl | Newton f Evans. 
988  Longden & | (Mader), 2612 | Howard, 
Longden, | 1189 | Imray 2619 Boyd. 
1002 | Timmins & | _ (Wilson), 2654 | Leoni. 
| Rose, 119 | Boult 2680 | Ekman. 
1006 | McGee and | (Coggeshall | 2716 | Haddan 
| Watson | and Rice), | (Smith). 
1007 | Hare and | 1206 | Woollerton, | 2726 | Sharpin. 
Dale. 1257 | Brownlee. 2868 | Haddan 
1008 | Lamplugh 1288 | Lake (Cowell) 
1013 | Sigrist. (Gruson). 2952 | Lake (Crock- 
1023 | Jobling. 1339 | Newton ford). 
1028 | Shepherd. (Klonne). | 3000 | Pitt 
1049 | Abel (La 1370 | Jolin, Par- pibagerton). 
| Societe Lab- | sons, and | 3001 
rosse et | Purcell. gy 
Richard). | 1413 | Clark 3007 | Gray. 
1063 | Smethurst (Boureart). 
and Crook. 
PATENTS SEALED. 
I,.—Sealed June 2 22, 
No. Name. No. Name. No. Name. 
1882 1883 1883 
5u71 | Hawgood. 53 Gedge 339 | Graham. 
6161 | Engel (Aubert). 402 Clark 
| (Klinker 72 Haddan (Carpentier) 
Sues). | (Daussin). | 406 Bruckner. 
6186 | Hancock 81 | Shaw. 968 Tylor. 
6194 | Hannay. 190 | Williams. 1506 Verity and 
6218 | Jamieson. 192 | Smith and Verity. 
6226 | Howell, Ambler. 1644 Sellon. 
1883 | Fryer and 1667 | Fowler. 
__16 | FAmondson. Alliott. 





I1.—Sealed June 26. 





























No. | Name. No. | Name. No. | Name. 
1882 | 1883 1883 
5779 | Fergusson. 30 | Williams. 624 | Lake (Skene 
6192 Willoughby. 60 | Kittoe. and Kiih- 
6197 | Snowden, 62 | Rowan. maier). 
6203 | Boult 85 | Barratt and | 688 Lake 
| (Jegler & | Green- |  (Néviere). 
Ofermann shields, 926 Turner. 
6205 Proudley. 90 | Wirth 1010 Andrew. 
6207 Turner. (Meidinger] 1014 Smith, 
6210 | Brydges 97 | Weldon. 1084 Zeyen 
(Lexow). 101 | Abel (Attout (Botter). 
6217 Harrington. & Clayton)| 1264 Tuckett and 
6224 Freir. 156 | Mordey. Tuckett. 
6233 | Fitch. 167 | Haddan 1352 Morgan. 
j28 Fitch. (Hurst). 1511 Davis. 
6235 Fitch. 185 | Craddock. 1560 Hodgkin 
6236 Lake 210 | Moreton. (Neuhaus). 
1883 (Faugier), | 214 | Lake 1661 Clegg. 
1 Cheesbrough (Schreiber | 1663 Allison 
(Knowles). & Fellner). (Powell). 
2 Cheesbrough} 254 Frank. 1791 Wynne. 
(Knowles), | 327 | Johnson 1802. Justice 
3  Cheesbrough (Galland & (Chambers) 
(Knowles), Chaunier).{ 1931 Johnson 
4 Cheesbrough] 337  Haddan (Wilcox). 
(Knowles). (Schmaltz | 2085 Lake 
5 Cheesbrough & Loewig). (Tolman). 
(Knowles). | 341 | Trier. 2143 | Lake (Mace- 
6 Cheesbrough} 400  Mordey. george). 
(Knowles), | 413 | Coates. 2205 =—~Pitt (Da/t). 
8 Howden, 414 | Coates and ]| 2241 Glaser 
11 James. Coates. (Petzold). 
29 | Hall. 580 Garnier. 2297 | Johnson 
| (Garin- 
Moroy). 





FINAL SPECIFICATIONS FILED. 
Nos. 6015, 6016, 6020, 6022, 6023, 6024, 6029, 6045, 
6049, 6052, 6131, all of the year 1882. 

6031, 6037, 6038, 6039, 6050, 6057, 6058, 6061, 
all of the year 1882. 

6048, 6051, 6068, 6069, 6070, 6082, 6088, 6113, 
all of the year 1882, and 66 of the year 1883. 

5907, 6075, 6077, 6078, 6079, 6083, 6084, 6086, 
6089, 6090, 6091, 6092, 6095, 6096, 6106, 6116, 
6124, 6160, 6171, all of the year 1882, and 
19 of the year 1883. 

6098, 6100, 6104, 6105, 6107, 6108, 6109, 6110, 
6117, 6135, 6143, 6144, 6149, 6154, 6176, all of 
the year 1882. 

5971, 6114, 6115, 6120, 6121, 6122, 6123, 6125, 
6126, 6127, 6130, 6134, 6136, 6161, all of the 
year 1882, and 192, 265, 1377 of the year 
1883. 


June 16, 1883 
» 18, ,, 
» 19, 4, 
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PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 50. 




















No. Name. No. Name. No. Name. 

1880 | 1880 1880 

2345 | Haddan 2377 | Lake 2417 | Newall and 
(Mas). (Ballat- Newall. 

2347 | Glaser (/’reu- schano, 2422 Foulis. 

denberg). Ballat- 2423 | Johnson 

2348  Mewburn achano, & (Heeren). 
(Dulac). Trenk). 2424 Lake 

2349 | Hopkinson &] 2378 | Brandes. (Heaton) 
Hopkinson.} 2385 | Abel 2428 ¢ Allison 

2350 Woodward. (Gorel)* (Lievin). 

5 Smeaton 2386 Sawrey and | 2431 | Brookes 
2356 | Tasker. Patterson. (olliday). 
2359 Clark (Fabre)} 2388 | Abell. 2434 Simpson, 
2360 | Robertson, 2391 | Dawes. Simpson, & 
2361 Forster. 2397 | Grifliths. Wilkinson. 
2365 Schénheyder.] 2399 | Hensoldt, 2435  Massicks. 

Healey. 2403 | Plunkett. 2439 Wenger. 
Boxer. 2404 | Burgess. 2440 | Stewart 
Needham. 2405 | Newton (Smith). 
Hird. (Olsen). 2443 | Turnpenney. 
Cochrane. 2408 | Engel 2444 Jenkins and 
Johnson (Muller). Price, 
(Middleton).{ 2409 Boye. 2445 | Ladry. 

2413 Kyle. 2448 | Clark 

2415 | Moore. | (Schofield). 

2416 | Matheson. 2449 | Clark (Farra- 

desche). 


II.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 











No. | Name No. Name. No. Name. 
1876 1876 1876 
2415 Cornforth. 2453 Lake (Nied- | 2483 | Dobbie. 
2419 Newton(Hoe) ringhaus | 2493 | Gillings. 
2439 Galloway & and Nied- | 2500 | Lalae 
Beckwith. ringhaus). | (Grasser). 
2446 Firth, 2462 | Mann. 2504 | Mark and 
2449 Robinson. _ 2468 | Protheroe. | ww ilson. — 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 


























No. Name. No. Name, No. | Name 
1880 1880 1880 | 
2466 | Young. 2610 | Johnson 2661 | Hitchon. 
2479 | Reilly. | , (Gower). | 2523 | Lake 
2482 | Sykes. 2830 | Smith. | (Wood). 
2486 | Carr. 2499 | Borland. 2531 | Fison and 
2742 | Terry. 2569 Wetter | Lack 
2513 | Mills (Eddy). 2590 | Weir and 
(Whitcomb ] 2786 | Turner. | Weir. 
& Butler). | 2876 | Abel (La 2602 | Morris. 
2522 | Smith,‘ | Serve), 2774 | Brandon 
2542 | Pitt (Société | 2502 | Burgess. | (Holden). 
pour UV Ex- | 2506 | Edwards andj 2558 | Engel 
ploitation | Edwards. | (Schnitzle in) 
des Brevets| 2539 | Johnson. 2619 | Smith and 
Piccard). | 2541 | Harvey. Smith. 
2613 | Chandler andj 2705 | Brown. 
Richmond. | 


PATENTS IN RESPECT ( OF WHICH THE SEVENTE | YEAR'S STAMP 
DUTY OF 1007. HAS BEEN PAID AND REGISTERED. 











No. Name. No. Name. No. Name. 
1876 1876 1876 
2547 Appleyard & | 2564 Muirhead 2607 | Vivian. 
Appleyard, (Partly 2664 Tibbs. 
Muirhead).| 2653 Batchelor & 
Batchelor. 





PROLONGATION OF LETTERS PATENT.—NOTICE OF HEARING. 


Notice is given, that Tuesday, the 3rd day of July, 1883, at 
half-past ten o’clock a.m., has been fixed for hearing the matter 
of the petition of A. Moncrieff, London, for a prolongation of 
the term of the Letters Patent No. 2539 of 1869, for ‘*‘ Means 
and apparatus for absorbing, storing, and utilising the force of 
recoil of ordnance, and in applying and working covers, roofs, 
or shields to gun platforms.” 


NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER 
AND MEMORANDUM OF ALTERATION. 


B. Hunt (Brower and Adams). ‘Permanent letter files.” 
No. 2443 of 1877. B. Brower and J. F. Adams have applied by 
petition for leave to file a disclaimer and memorandum of 
alteration of parts of the specification of the said Letters Patent ; 
any person intending to oppose such application must leave 
particulars in writing of their objection to such proposed dis- 
claimer and memorandum of alteration with the Attorney- 
General’s Clerk of the Patents, at Room No. 549, Royal Courts 
of Justice, London, within twenty-one days from the date of the 
London Gazette in which this notice is published. 





ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING JUNE 23, 1883. 


Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specijication Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names. 
é&c., of the Communicators are given in italics. 

Copies of Specisications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and "postage, and addressed to Mz. H. READER 
Lack. 
1881. 


5186.* Sewing Machines: M. H. Pearson, Leeds. 
{2d.]—The needle bar is pivotted and has an intermittent motion 
given to it by a cam on the driving shaft. The shuttle is circular, 
with a rotary reciprocating motion. Mention is also made of im- 
provementsin other details. (November 28, 1881), 





1882. 


808.* te Ee for the Manufacture of Animal 
Charcoal, &c,: J. G. Macfarlan, Richmond, Surrey. 
(2d.]—By a direct method of working the use of the ‘usual con- 
denser, still, and evaporator are dispensed with. 


4162. Electric Lighting, &c. : T. T. Smith, London. 
(10d. 44 F#'igs.)}—One or more lamps are mounted on brackets 
or supports. to the backs or bases of which are attached blocks 
of ebonite fitted each with a pair of metallic ‘hooks projecting 
preferably downwardly and rearwardly. These hooks are in 
electricalconnexion with the lamp socket by means of wires. 
Fixed contact surfaces, attached to blocks of ebonite and of such 
shape as will serve to securely hold the metallic hooks, to sustain 
the brackets and their lamps when in place, and to make efficient 
electrical connexion with the hooks, are fitted in the walls at 
various points, and branch wires from the generator are connected 
to these fixed contact surfaces, which are provided with a guard 
plate having two small apertures. Thus each bracket with its 
lamp or lamps can be moved about from support to support as 
desired. The brackets or supports may be fitted with push 
buttons corresponding with countersunk buttons in the fixed 
block. A table lamp may consist of a standard provided with (1) a 
reel having a metallic flange connected to one lead and making 
contact with one conductor of the lamp and (2) a brass bush 
rotating on a steel pivot connected to the other conductor of the 
lamp, the bush being connected to the otherlead. Inanother 
arrangement picture rods, cornice poles, &c., have one side 
slotted longitudinally, and within the rod and insulated from it 
is a channel consisting of two continuous surfaces of copper con- 
nected to the leads from the generator, and the travelling 
carriage has twoinsulated metallic cheeks which make contact 
with the two conductors within the channel and are in connexion 
with the conductors of the lamp. A case containing aspring reel, 
on which acord containing the flow and return wires is wound 
may be adapted to each lamp socket, so that the lamp while still 
alight may be moved about. Several slight modifications of the 
above are described and illustrated, for example the cord contain- 
ing the leads passes through a bobbin provided with winch handle, 
and is connected to the conductors of the lamp. By turning the 
handle of the winch the cord which passes through a hollow guide 
is wound up on the bobbin. (August21, 1882). 


4235.* Mounting for Filaments in Electric Incan- 
descent Lamps: L. R. Bishop, London. [4d. 5 Figs.)— 
The conductor is flattened at one end and at the flattened end a 
hole is made, The flattened piece is doubled over the stem, 
pressed against the stem, doubled up again, and the part with 
the hole is bent so that the hole is over the first bend. The 
filament is inserted in the hole and pressed between the bend or 
clip. (September 6, 1882). 


4707. Stand for Supporting Bicycles, Tricycles, 
and Velosineses during Stationary Practice, and 
a ae = istering Apparatus connected there- 
with ‘aughan, West Bromwich, Staff. [&8. 
10 Figs. A... “driving wheel of the bieycle rests on rollers fitted 
to a horizontal base plate, from which a forked rod rises so as to 
maintain it in a vertical position. (October 3, 1882). 


4775.* Feeding Paper to Printing Machines, &c.: 
F. Hoyer, Liverpool. {4d.]—Several variations in the 
form and action of various parts of the feeding mechanism are 
set out under eleven distinct heads. (Pror isional protection not 
allowed. October 7, 1882). 


4845. Galvano-Electric Batteries: J. = 
London, and E, B. Burr, Walthamstowe, oe 
{4d.]—The inner porous cell containing the carbon electrode is 
charged with a solution of nitric or sulphuric acid and bichro- 
mate of potash or chromic acid. The outer annular space is 
charged with dilute sulphuric acid or water, and contains the 
zinc element prepared by first coating the zinc with mercury and 
then with gold, lead, or other suitable metal, and re-amalga- 
mated with 1 mercury. A small portion of chloride or other salt 
of mercury is placed in the outer annular space. (October 12, 
1882). 


4955. Means for the Prevention of Watch Snatch- 





ing: M. Stuart, Seaforth, Lanc. [2/.)}--A small metallic 





616 








horseshoe or loop which will allow the chain to pass but not the 
watch, is sewn to the mouth of the pocket near its front end. 
(Provisional protection not allowed. October 18, 1882). 


5048.* Braces for pepersing Trousers, &c.: F. 
Hovenden, West Dulwich, Surrey. (2d.)—Are passed 
from the hinder to the front buttons so as to pass under the arm- 
pits. (October 23, 1883). 


5055. Generating and Storing Electricity: F. H. 
Varley, London. (Sd. 8 Figs.]—Each coil of the disc, 
cylinder, or ring armature has a separate pole which projects 
outwards radially, the core of the coil being placed at right 
angles to it and having its other end radial. The insulated con- 
ductors are wrapped around the cores and have the plane of 
each convolution radial. The coils are connected in continuous 
series, each junction being connected to a bar of a “ Pacinotti” 
or ‘‘Gramme” commutator. The field magnets may be excited 
by a part or by the whole of the current, or by a portion of the 
series of moving coijis. The coils may be divided in large ma- 
chines into several series. Referring to the illustration two series 
are shown, the ordinary coils b for feeding the external circuit 
and the subsidiary magnetising coils c. Ina reciprocating motor, 
the field magnets have a central core of one polarity surrounded 
by a circular pole of the opposite kind, the annular space between 
the two poles affording the magnetic field within which reci- 
procates the helix or helices. The commutator consists of a 
reciprocating tube provided with contact poles at each end, and 
a central contact serving asa cross axis, and containing a movable 
conductor such as mercury or a sliding contact piece. The tube 
oscillates between the poles of a powerful magnet, the central 
axis being thus connected alternately to either end of the tube. 
In another method a small secondary battery is mounted between 
the poles of a powerful magnet, and a lead is connected to the 
central partition of carbon or platinum, and the current will 
flow out to one pole or the other of the battery according as to 
whether it is+or—. Two of these current changers form a 
commutator. Again, a movable conductor may be deflected to one 




















side or the other by a magnet and commutate the current. When 
the accumulators to be charged are arranged in series an auto- 
matic switch is placed between each cell and cuts out any cell 
when its potential reaches the required amount. This may be 
effected by causing the current flowing from each call to pass 
round two helices, one in the main and one in a shunt circus, 
and in which are arranged movable cores suspended from a scale 
beam. In orderto record the amount of current charged, a num- 
ber of small capacity accumulators may be used which are succes- 
sively charged, the connexions reversed and discharged into the 
service accumulators, According to another method a porous cell 
provided with a lip is filled with mercury and placed in an outer 
fluid-tight cell, the bottom of which is covered with mercury and 
which is then filled with a solution of sulphate of mercury. The 
mercury in the outer and inner cells is‘connected to, respectively, 
the + and — terminals of the charging circuit, and the mercury 
overflowing from the inner cell turns a wheel or moves a lever 
connected to the recording mechanism. The carbon plates of the 
accumulators are constructed as described in Specification 2776 
of 1882, and used in conjunction with galvanised iron, or the fibre 
may be first filled with silicic or boracic acid by precipitation, or 
powdered boron silicium may be added to the hydro-carbon fluid 
therein described. The carbon poles may be coated with binoxide 
of manganese and the polarising fluid be a solution of the sul- 
phates of manganese, zinc, and mercury. (October 24, 1382). 


5058. Bathing and Promenade Piers: G. G. Page, 
London, and Nunn, ib . (6d. 2 Figs.J—A 
bathing cage is suspended between vertical guides in the pier head 
and raised and lowered as required. (October 24, 1882). 


. Machines Employed in the Production, Col- 
lection, and Utilisation of Electric and Magnetic 
Currents or Forces: J. S. Fairfax, London. [10d. 
63 Figs.J|—The field magnets (either electro or permanent or 
beth) are formed of iron or steel dust or turnings placed in cases 
or shells of any suitable form or material, the form preferably 
conforming to the magnetic lines of force. The shell may contain 
a suitable liquid such as oil or glycerine, so as to allow the iron 
dust to assume the polar directions, and may be either of soft 
iron or hardened steel. The pole pieces are made of thin soft 
iron plates. The magnets may be combined with steel or iron 
bars or plates, and, if electro, may be excited by coils passing 
through the interior of the dust, and upon the exterior of the 
casing in the usual way. Fig. 1 shows a dynamo in which the 
field magnets and body of the machine are cast in one piece of a 
hollow form, the hollow interior being filled with iron or steel 
dust. The arrow lines indicate the direction of the magnetic 
force deflected so as to pass across the path traversed by the 
armature A. In another method the field magnets are formed by 
the electro-deposition of iron upon any suitable material in com- 
bination with soft iron plates or steel or iron dust. In casting 
the iron or steel intended for the magnets, it is allowed to cool 
under the influence of an electric current. The cores of the 
armatures are constructed hollow or with recesses filled with 
iron dust, and when two armatures are used revolving in opposite 
directions, they are formed of alternate sections of iron and 
copper. The copper and iron plates are so stamped or arranged 
as to interlock or alternate with each other. The coils of the 
armature may be formed in various ways, e.g., (1) of copper tubes 
connected to two rings or discs and secured together so as to 
represent the coiling of a simple conductor; the tubes may be 
fastened by iron bolts, and the énterior be filled with iron dust or 
left open to the air; (2) of silver or area deposited upon 
ebonite, the configuration of the coil being obtained by gilding or 
otherwise ; the commutator may be in one piece with the ebonite 
dise ; (3) of copper stamped orcut out of sheet metal in various 
forms such as represented in Figs. 2 and 3 or 4 and 5 (the dotted 
lines indicating the lines along which they are folded), and 
arranged in or upon thearmature with or without thin plates of 
softiron, and with a non-conductor between them; and (4) of a 
tape cor band of several copper or copper and iron wires woven or 
embedded in a suitable non-conducting material. Fig. 5 represents 
in plan a machine in which there are three parallel horizontal 
shafts driven by straight belts and friction drums, the two outer 
ones carrying two pairs of armatures revolving in opposite direc- 
tions. The centre shaft carries an armature which has the ends 
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of its conductors extended for the brushes to bear upon, and whith 
revolves between the poles of a permanent magnet. Various modi- 














fications of the above are fully illustrated in this specification, but 
are essentially similar to those alreadydescribed. (Oct, 24, 1882). 


5070. Refrigerating Machines: J. K. Kilbourn, 
London. (6d. 5 Figs.)—The tube joints previous to soldering 
are formed by screwing the outsides of thetubes, at their ends, 
into collars, which are also screwed externally and pass into 
the threaded openings in the wall of the terminal chamber for 
the series of tubes, To prevent leakage in cocks their plugs are 
forced down into their seatings, and again loosened when neces- 
sary to open or close the passage by fixing on the upper part of 
the plug stem a collar, between which and the barrel, a screw 
coliar is fitted to screw up and down in the barrel, and so raise 
or depress the plug. (October 24, 1882). 


5078.*_ Secondary Batteries, &c.: A. F. Hills, Pens- 
hurst, Kent. (2d.]—Two perforated plates of lead are placed 
at the required distance apart in each cell of a suitable trough 
of wood. The spaces between the lead plates and the wall of 
the cell is filled with lead oxide and a suitable electrolyte is 
placed between the lead plates. The external faces of the lead 
plates may be covered with insulating material. The negative 
poles of the cell may be made considerably larger than the 
positive (preferably in the proportion 2 to 1). In another method 
the sheets of lead foil are folded into sacks and filled with oxide 
of lead. Sulphur may be mixed with the oxide of lead at the 
positive pole and a percentage of ammonia or alcohol may be 
added to the electrolyte. Oxides of zinc, iron, copper, or alumi- 
num may be employed instead of lead, with a suitable elec- 
trolyte such as hydrochloric or chromic aeid, or caustic soda or 
potash. Lead oxide and copper may be employed with an electeco- 
lyte of sulphate of copper or zinc, and iron or copper with a suit- 
able electrolyte. In an ordinary galvanic cell exide of lead, 
zine, or iron may be opposed, in a suitable electrolyte such as a 
mixture of nitric or sulphuric acids, to a}plate of carbon or plati- 
num. (October 24, 1882). 


5079.* Motive Power Apparatus: W. H. Avis, 
Polegate, Sussex, (2d.)—Wheels keyed on shafts are pro- 
vided with buckets to receive a constant stream of water, shot, 
&e. (October 24, 1882). 


5083,* Glass and Metal Plates and Frames for 
Indicating, Advertising, and Exhibiting, &c.: A. 
A. Hely, London. (4d.j|—The sheet of glass bearing the 
design is cemented to a similar but plain sheet, the design being 
inwards. In the case of metal plates the design is overlaid with 
a translucent cement. (Provisivnal protection not allowed 
October 25, 1882). 


5085.* Machinery for Feedin 
to Carding Machines, &c. : E. Wilkinson, Marsden, 
Yorks, ([2d.]—The object is to present the material to the feed 
roller of the carding machine in a thin layer, so that any objec- 
tionable substances may come under the action of the licker and 
be broken up before passing forward to the card cylinders. 
(October 25, 1882). 

5087.* Velocipedes: R. C. Fletcher, Preston, 
Lane, [2d.)—Are double driven by an arrangement of, what is 
known as, balance gear and ratchet gear. (October 25, 1882). 


5107, Instruments for Indicating Excessive Varia- 
tions of Temperature in Buildings, &c.: W. T. 
Goolden and C. F. Casella, London. [6d. 2 Figs.J—A 
movable conductor can be readily moved up and down, in a ther- 
mometer tube, ona fixed wire, and thus regulate the temperature 
at which the mercury makes contact with the wire and rings an 
electric bell. (October 27, 1882). 


5109. Magnetic Brushes for Cure of Nervous Ail- 
ments: E. Parr and J. R. Gibson, London. [éd. 
5 Figs.|—Magnetised steel wires are substituted either entirely 
orin part for the ordinary brushes, or they may be caused to 
penetrate the beds of the brushes without projecting therefrom. 
(October 27, 1882). 


5113.* Brake for Carriages: E. Edwards, London. 
(M. Dirat, Paris). (2d.)—An up and down movement is given to 
a rack by a screw gearing with it, and the lower end of the rack 
raises or lowers one end of lever actuating a shorter lever which 

resses against or withdraws from the naves of the wheels the 
rake blocks. (October 27, 1882). 


5115. Manhole Doors for P 
to Sewers, &c.: T. H. Co 


Woollen Material 


es Leading 
s, Winchester. 


Down 
(6d. 5 
Figs.)—Vessels or baskets containing disinfectants, which are 
protected from the liquid passing into the sewer, and through 
which the gas passing from the sewer is compelled to pass, are 


fitted in the manhole doors. 


5116.* Fire Escapes: J. Wetter, London. (C. H. 
Hohmann, Cassel, Germany). [2d.]—The object is to lower per- 
sons or goods from burning houses by means of a band or rope, 
and to enable persons to lift themselves up by winding up the 
rope to which they are suspended. (October 27, 1882), 

5120. Machinery Employed in Digging Potatoes: 
T. Hodgkinson, Huddersfield, (6d, 4 Figs.}—A plough. 


(October 27, 1882). 





share is forced underneath the potatoes, which are forced onto a 
seriesof revolving fingers and discs revolved by gearing or by fric- 
tional contact with the earth. The fingers and discs assist the po- 
tatoes on to a grate, upon which they are caused to travel bya 
series of travelling spiked bars, receiving motion from an endless 
chain passing round a driving wheel placed loosely upon the main 
driving shaft, and which can be connected to or disconnected 
from one of the wheels of the machine. (October 27, 1882), 


5121. Le a ig Winding Linen and Cotton 
Threads, &c. : J. H. Pickles, Burnley. [6d. 3 Figs.|— 
The drag on the warp bobbin is regulated so as to be greater 
when the thread is being wound upon the small part of the spool, 
and less when upon the thicker part, by means of a bell-cranked 
lever (one arm of which rests on the warp bobbin) hinged on a 
horizontal lever operated by the ‘‘ heart motion ” of the machine. 
(October 27, 1882). 

5125. Door Checks or Governors: A. J. Boult, 
London, (Zhe Elliott Pnewmatic Door Check Co., Boston, 
Mass., U.S.A.) (6d. 6 Figs.)—Consists in combining in one 
cylinder a double cushioning force whereby the impelling force 
of the spring is neutralised before the door reaches the contact 
point of the sill or jamb, and thereby preventing slausming. The 
door can be retained in an open position by an arrangement of 
links, levers, and piston rod. (October 27, 1882). 


5128. Machines for Crushing Stone, Ores, &c.: 
G. Dalton, Leeds. (S. L. Marsden, New Haven, Conn., 
U.S.A.) [6d. 6 Figs.J—Consists in the combination of an up- 
right cylindrical jaw with an opposite concave jaw plate between 
which the stone is broken, and with adjustable and renewable 
lever and toggle bearings. (October 27, 1882). 

6133.* Travelling Trunk: D. Vinall, Brighton. [21.) 
—The hinges for the eover are dispensed with, the trunk being 
made of best charcoal sheet iron, and the cover being made with 
projecting ends and sides extending to the bottom part of the 
trunk. (October 27, 1882). 

5135." Saddles for Bicycles and Tricycles: J. B. 
Brooks, Birmingham, (2d.)—An air-tight bag is placed 
between the leather covering and the base plate of the saddle, 
and the saddle can be kept at any angle. (October 28, 1ss2). 


5137." Manufacture of Velvets or Velveteens: D. 
J. Crossley, Hebden Bridal, Yorks., and B. Cooper 
Manchester. (2d.)—An ordinary loom with eight shafts 
giving twenty-four picks in the round is employed. (October 28, 
1882). 

5139." “Plaque” for the Use of Artists: S. H. 
Sharp, Leeds. (2d.)—The ‘ plaque” is formed of millboard 
cut or stamped to the size, softened by damping and embossed 
and coloured. (October 28, 1882), 


5140.* Door Fastenings for Railway Carriages, 
&c,: P.M. Justice, London. (J. W. Krepps, New York, 
U.S.A.) [2d.]—Relates to door fasteners “ consisting of a pair of 
hooked catches in the door which are opened self actingly to 
receive the bolt on the sliding door by the bevelled point of the 
bolt and close into notchesin the sides of the bolt.” (October 2s, 
1882). 

5141. Apparatus for Signalling: J. Battye, Leeds. 
{2d.]—On the framework carrying a bell is pivotted a dise carry- 
ing a box containing a coiled spring attached at one end to arod 
on which the shank of the steiking hammer is mounted. The 
disc is caused to move round and causes a pawl which comes in 
contact with a stop to throw back the hammer which is released 
when the pawl passes the stop. (October 2s, 1882). 

5142." Electric Lamps: W. R. Lake, London. 
(B. Eager, Vienna.) [(4d.)—The upper carbon-holder is attached 
to arack engaging with a pinion on a pivotted forked lever con- 
nected by a rod to a double armed lever carrying at its ex- 
tremities éron cores which are inserted balf way into two sole- 
noids wound respectively in the main and in a shunt circuit. The 
pinion is connected toa train of wheels provided with a fly, and 
withan escapement wheel engaging with a hook on the double 
armed lever, except when the end near the shunt-wound solenoid 
is drawn down. If the main solenoid draws down its end of the 
lever, the forked lever and rack and pinion are raised. A movable 
balance weightis so placed that when no current passes through 
the lamp one side of the lever is more heavily weighted than the 
other. Two sets of solenoids may be used. The escapement 
wheel may be operated by a small lever movable around a 
screwed pivot. In order to put the lamp out of gear, the rack 
carries two projections which strike against one end of a lever 
pivotted to one of the standards, and when the lever is slightly 
moved a strong spring near its fulcrum causes it to be suddenly 
moved through 45 deg., and make contact with a copper spring 
and extinguishthelamp. By means of alight rod extending as 
far as the foot of the lower carbon-holder, the lamp can be put 
out of gear. The upper carbon-holder terminates in a ball joint. 
(October 28, 1882). 

5145. Straightening Rails for Railways: L. 
Richards, Dowlais, Glam. [(d. 12 Figs.|—The rails are 
passed between parallel straightening surfaces without space for 
deflection and force or pressure is applied to the sides or faces 
of the rail. (October 30, i882). 

5146.*_ Washing Fabrics: J. Patterson, Belfast. 
[2d.]—Each piece is caused to cushion on an opposite piece while 
being squeezed in a wet state between rollers. (October 30, 1882). 


5147. Elastic Fabrics Applied to Boots and Shoes: 
A. C. Henderson, London. (Hi. Suser, Nantes, France). 
(2d.]|—The elastic fabric employed as side springs are manufac- 
tured witha double face, both sides being alike and having a 
double selvage. (October 30, 1882). 


5148.* Organs of Dynamo, Magneto, or Electro- 
motive Machines: B. J. B. Mills, London, &c. (7. 
Chutauz, Paris.) [4d. 5 Figs.|—The magnets, electro-magnets, 
and armatures, fixed or movable, are formed with channelled, 
angular, or other shaped parts interfitting and interpenetrating 
with each other. (October 30, 1882). 


5149." Increasing the Conductibility of and In- 
sulating Round or Flat Cables, &c.: J. B. Mills, 
London. (7. Chutaux, Paris). [2d.)—The copper conductors 
are coated with a layer of silver. The conductor may then be 
coated with copper, and again with silver or other metal and with 
a further coating of sulphur or the surface of the metal may be 
oxidised. (October 30,1882). 


5156.* Wire Fencing, &c.: E.A. Brydges, Berlin. 
(C. Klanke, Muncheberg, Germany). [(2d.J)—Spurs or parts pro- 
vided with sharp points are firmly bound or attached to the chief 
or fencing wire or rope. (October 30, 1882). 

5157." Machinery Employed in Winding Yarn and 
Thread: J. Liddell, J. S. and S. H. Brierly, F. W. 
Hirst, and D. Hamer, Huddersfield. (2d.|—Mechanisn 
is employed between the swift and bobbin, which will yield and 
give way to the drag of the yarn, and when the drag is sufficient 
the tension will stop the rotation of the bobbin. (October 30, 
1882). 


5159. Recovery of Tar and Ammonia from the 
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Volatile Products of Coke Furnaces: J. Wetter, 
London. (J. F. G. Hornig, Dresden). (6d. 9 Figs.|}—By means 
of a three-way valve either of two coke furnaces can be put in 
communication with the gas purifying apparatus. The apparatus 
for separating the tar from the ammoniacal liquor consists essen- 
tially of a jacketed vessel heated by the fumes of the coke fur- 
naces, and provided with partitions. The scrubber is a vertical 
vegsel provided with a number ofinchined plates, over which the 
ammoniacal water trickles. (October 30, 1882). 


5160. Roller Mills for Granulating, Grinding, or 
Crushing Grain, &c.: E. Fiechter, Liverpool. (J. 
Weber and Co., Uster, Switz). (6d. 2 Figs.|—The bearings of the 
movable or sliding rollers are arranged in such manner that 
while guided laterally they shall be able to turn freely on their 
vertical centre lines with any angular alteration of the roller 
shaft. Relates also to mechanism by which the pressure is 
brought upon the movable bearing to draw it apart from the 
other. (October 30, 1882). 


5161. Rolling Cylinders of Iron or Steel: B 
Walker, Leeds. (2d.)—The metal is worked or extended 
lengthwise of the cylinder by a rolling operation, and as well as 
being worked and extended circumferentially by another roiling 
operation. (Void, the patentee having neglected to file a speci- 
fication. October 30, 1882). 

5162. Removing Smoke and Foul Air from Tun- 
nels, &c.: J. N. Moerath, Rome. (2d.)—The walls and 
roof of the tunnel are lined with sheets of galvanised iron, leaving 
a space between them and the crown of the tunnel, within which 
is arranged a smoke removing channel connected with the side 
spaces behind the lining to the walls of the tunnel by transverse 
passages. (October 30, 1882). 


5163.* Machinery for Sawing Wood, &c.: W. 
Palmer, Bath. (2d.)—Has special reference to an arrange- 
ment of manumotive apparatus for actuating the machinery for 
sawing wood, applicable also to bicycles and to the connexion of 
the saw frame with the means of actuating it. Refers to Speci- 
fication 3136 of 1878. (October 30, 1882). 


5164.*° Telephonic Apparatus: J. G. Lorrain, 
London. (4d.)—A current of electricity is passed through two 
or more movable and adjacent parts of a continuous conductor, 
and by causing the parts toapproach or recede from each other, 
by connecting them with a ddaphragm, an undulation or variation 
in the strength of the current is produced. This current being 
sent through a similar arrangement will cause the diaphragm to 
vibrate. (October 30, 1882). 

5166. Circuits for Telephonic Communication: H. 
Alabaster and T. E. Gatehouse, London, (6d. 5 Figs.} 
—kKelates to the arrangement of circuits for telephonic communi- 
cation where an induction coil and induced currents are used. 
The telephonic receiver is placed in a local circuit, which usually 
includes the transmitter and a suitable battery, and which forms 
the primary wire of the induction coil. The secondary wire thus 
forms a part of the line wire without direct communication with 
either transmitter or telephone receiver, and is put to earth at 
each end. (October 30, 1882). 


5167. Telephonic Receivers: H. Alabaster and 
T. E. Gatehouse, London. (6d. 2 Figs.)—Instead of 
stretching an iron or steel wire surrounded by a coil between two 
vibmting plates as described in Specification 2675 of 1882, a wire 
core of iron or steel surrounded by a coil is attached at one or 

















both ends to rigid supports in the case. At or about the centre 
of this core is attached a wire or thin rod of any sound-conduct- 
ing material, preferably projecting at right angles, and to which 
is attached the resonant plate. The receiver is clearly indicated 
in the annexed illustration. The core or wire A is stretched 
under longitudinal strain until a permanent set has taken place. 
(October 30, 1882). 

5169. Decoration of Dry and Unglazed Earthen- 
ware, &c.: C. Barlow, Hanley. (2d.|—The design is 
printed in colours or materials which when fired will produce a 
glazed appearance ; the glazed design or dry ground thereof is 
then covered with diquid gold or silver and again fired. (Oc- 
tober 30, 1882). 


5170*. Electric Batteries: F. Wirth, Frankfort- 
on-Main. (G. Leuchs, Niirnberg). (2d.}—Zinc having a large 
surface and a solution of caustic potash or soda are used in 
existing carbon manganese cells. The potash lye is regenerated 
by agitation with protoxide of zinc. The negative electrode is 
regenerated by exposure to the air. Metallic hydroxidules or 
hydroxides insoluble in potash lye, and capable of absorbing 
oxygen from the air, are substituted for the carbon manganese, 
The electrodes described above may be used in secondary batteries, 
or the above batteries may be used as accumulators, The similar 
electrodes are arranged respectively in two parallel straight lines. 
(October 30, 1882), 


5171. Appliances for Loading, Unloading, and 
Conveyance of Merchandise, &c.: Sir H. Bessemer, 
London, (2d.)|—Trucks or wtrollies are constructed having 
wheels suitable to move over an ominary road, and are run on to 
articulated movable railway trucks and secured thereon, (Void, 
the patentee having neglected to file a specisication. October 30, 
1882), 

5172. Gas and other Furnaces: T. Layton, Red- 
ditch, (4d. 8 F'igs.}—Metal studs or pins are built into the base of 
the furnace iron and blocks of fine clay are constructed to fit over 
these pins, each row of the blocks being tied or keyed together by 
flanges upon them. The pins are packed or covered with fireclay. 
(October 31, 1882). 


5173. Fasteners for Articles of Wearing Apparel, 
&c.: J.N. Aronson, London. (6d. 14 Figs.|—An arm or 
bar constructed with a bent end passes through a loop, eye, or 
guide ona base-plate. The illustration shows an arrangement 





suitable for connecting chains, tarpaulins, &c. The bar C, con- 
structed of material of semicircular cross-section, slides in the 
swivelling loop or stud b, secured to the plate a by the rivetted 
head f. The plate a is provided with a spring catch plate d. 
(October 31, 1882), 


5174." Arc Electric Lamps: F. L. Willard, London. 





(2d.]—Attached to an iron core are two cams connected by a 
slotted link secured by a pin to the cam on one side of the carbon- 
holder, and assisting in raising the opposite cam by means of a 
pin fastened to itand sliding in a slot inthe link. The cams 
grip the upper carbon-holder, and prevent its descent. The core 
passes through a solenoid or solenoids, and when it drops to a 
certain extent, from lengthening of the arc, a lever on one of the 
cams touches am adjustment screw and releases the carbon- 
holderfrom the action of the cams. The upper part of the core 
enters asolenoid through which a portion of the main current 
passes, and the lower portion enters a solenoid arranged in a 
shunt across the arc. The iron core is plated with a non- 
oxidisable metal, and the lower solenoid forms a dash-pot. 
(October 31, 1882). 


5175. Bobbins: E. Tweedale, Accrington. (2d.)— 
The bobbins are made of sheet copper corrugated longitudinally 
or transversely. The barrel or tube will by preference be 
“drawn” or it may consist of sheet corrugated metal brazed at 
the joint. An annular bush is introduced intothe opposite ends 
of the bobbin. (Void, the patentee having neglected to file a speci- 
fication. October 31, 1882). 


5176.*_ Construction and Joining of Bands: L. 
Binns, Bradford. {[2d.)—A loop on the stranded end of a 
band is passed through a loop on the other end, and is locked by 
passing the strands through the loop. (October 31, 1882), 


5177.* Coating Surfaces of Metallic Lead to Pre- 
vent Oxidation and Corrosion: J. Mangnall, ° 
chester. (2d.)—The articles are submitted to the action of 
superheated hydro sulphuric acid gas. (October 31, 1882). 


5179. Sewing Machines: G. Browning, Glasgow. 
(8d. 6 Figs.)—The objects are to enable the presser foot to be 
used either as a “fixed” or “vibrating” presser foot, and to 
provide mechanism for regulating the speed at which the 
machines are driven. (October 31, 1882). 


5180. Mechanism for Shaping and Folding the 
Ends of Labels, &c.: C. Anderson and T. Cormie, 
Leslie, Fife. (8d. 12 Figs.}—Consists mainly of two cams 
keyed on ashaft which, setting in motion certain jointed levers 
and springs, act upon two slide rests hung upon centre points and 
fitted with sliding dovetailed blocksor slippers all on the top of 
the machine, (October 31, 1882). 


5181. Apparatus for Accommodating Electrical 
Conductors in Streets: H. F. Joel, London. (2d.]—The 
curb of the pavement is made as a strong cast-iron trough made 
in lengths jointed together by flanges and packing material. 
The bottom of the trough is deepened at one part to form a groove 
for such water as may leak in. The cover of the trough is made 
with deep lips on either side projecting down on the outside of 
the trough, and secured by projected studs on the trough, fitting 
in bayonet catch grooves in the lower edge of the lip of the cover. 
A bar secured by a lock is placed at intervals between the suc- 
cessive lengths of the cever. Cross troughs bridging across the 
main trough are provided at each junction, so that the water 
leaking in is carried off before reaching the main trough. Pro- 
jecting ribs carrying brackets of ceramic material, having a 
number of notches on their upright sides to carry the wires, are 
provided at the sides and bottom of the trough at intervals. To 
make a junction with a large conductor it is bored into laterally, 
and a connecting piece, provided with a sheath of insulating ma- 
terial, is screwed in, the flaps being wrapped round the main con- 
ductor and secured by straps or wiees. Branch wires may be 
taken out in pipes screwed into the main trough. (Void, the 
patentee having neglected to file a specification. October 31, 
1882). 

5183. Secondary Voltaic Batteries, &c.: R. H. Wood- 
ley, Limehouse, and H. F. Joel, Dalston. [6d. 8 Figs.)— 
Anumber of thin plates of lead are piled together one above the 
other and pressed firmly together. The pile is advanced step by 
step to aknife which shears thin slices from the edge of each pile. 
The lead plates before being piled, or the cut strips, are coated 
electrolytically with an oxide, or treated with nitric acid. A 
mass of the lead so prepared is applied to both sides of a lead plate 
which has been previously cut so that a number of its portions 
can be turned up as fingers and bent over the strips, and the 
whole is then subjacted to pressure. The exterior of the plate so 
prepared may be coated with the oxide of lead and subjected to 
pressure. Fig. 1 shows the plate constructed as above. The 
partitions of the trough of the battery are thin veneers of fibrous 
wood cut directly or obliquely across the grain, the lower edges 
being ben@ into the form of a lip projecting under the ad- 
jacent plate, the upper edges being similarly bent over the 








tops of the plates. In order to regulate the charge of the batteries 
the negative electrodes are connected to one pole of a dynamo, 
and the other electrodes are connected to separate contact studs 
arranged ina circle around an axis connected to the other pole 
ofthedynamo. Referring to Fig. 2, this axis carries an arm 
which can be moved round so as to make contact with any one of 
the studs, and is rotated by the action of the ratchet A and pawl 
P worked by the core of solenoid in the charging circuit. The 
solenoid S is shown arranged as ashunt to the dynamo M. Should 
the current from the machine entirely cease the current is broken 
at Z. In determining the successive discharging of a number of 
batteries, the solenoid S is arranged in the main circuit of the 
batteries, the arrangement being otherwise similar. If it be 
required to keep the electromotive force of the battery constant, 
the contact arm introduces an increased number of cells or cuts 
successive resistances out of circuit as the electromotive force 
decreases. When the whole ranged is moved over, the circuit is 
opened. (October 31, 1882). 


5184. Apparatus for Mpcening one Registering 
Power Transmitted by stem | Its: C, V. Boys, 
Wing, Oakham. [6d. 3 Figs.}—When the power to be 
transmitted is comparatively small, it is transmitted from one 
pulley to another by an elastic belt which stretching more in its 
driving than in its following portion causes two pulleys each in 
contact with one part, to travel at different speeds, the excess of 
speed of the pulley in contact with the driving portion of the 
belt over that in contact with the following portion being a 
measure of the work transmitted. Referring to the illustration 
the power is transmitted from one of the pulleys A B to the other 
by an elastic belt, and two equal sized pulleys a b on the shafts drive 
pulleys D and C in opposite directions and cause the wheel on the 
sleeve e to rotate around the shaft E on any difference of speed 








of Cand D, The connecting mechanism isindicated at F. When 
the power to be transmitted is considerable, a known portion of 
the whole power is transmitted in the following manner. On either 
of the shafts carrying the main pulleys, connected by an ordinary 
belt, is mounted a loose pulley connected with a pulley on the 
other shaft by an elastic belt. This loose pulley is connected by 
sun-and-planet multiplying gear to the shaft on which the main 
pulley carrying the planet wheel isloose. Two equal sized pulleys 
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are attached respectively to the loose pulley and to the shaft 
on which it is mounted, and their difference in speed measures 
the power transmitted, In another method guide rollers deflect 
the main driving belt, and are mounted on a frame connected 
to a friction brake on a shaft driven by an elastic belt, the strain 
to which the elastic band is subjected in overcoming the re- 
sistance of the brake being measured as above described. (Oc- 
tober 31, 1882). 


5185. Securing the Pendulum of Clocks: J. 
Ganter, London, (2d,)|—The nut working on the screw on the 
end of the pendulum rod is recessed in the middle so as to form 
an annular groove with a projecting flange, which are milled, and 
against the upper flange a spring fixed to the bobbears. Relates 
also to securing the pendulum bob to a plate projecting from the 
back of the case when moving the clock. (October 31, 1882). 


5186.* Stove Pipe Attachments: J. Wetter, Lon- 
don. (C. Lovell, Mass., U.S.A.) (2d.]—The object is to connect 
two pipes arranged parallel or at an angle toeach other. (October 
31, 1882). 

5187.* Umbrellas: W. E. Gedge, London. (H. 
Bollack and G. Mayer, Paris). (2d.)—The umbrella is held in 
position by a spring catch set in the handle. On releasing the 
catch the umbrella opens automatically, being actuated by a 
spiral spring. (October 31, 1882), 


5190.* Retaining Neckties and Scarves in Place: 
G. Schubert, London. ([2d.)—An elastic web is secured 
by a ring at one end toa button of the trousers and by a pin’ at 
the other end to the scarf. (October 31, 1882). 


5191. Combined Reaping and Sheaf-Binding Ma- 
chines: W. McI. Cranston, London. (W. A. Wood 
Mowing and Reaping Machine Co., Hoosick Falls, New York, 
U.S.A.) (10d. 14 Figs.}—The grain straws as cut are pushed 
by therake teeth or direct into fingers of gathering appliances 
ard are bound by means of mechanism about the level of the 
axle of the main bearing wheel. The bound sheaf is lifted by a 
reciprocating arm in an irregular circular manner to the top of 
the casing covering the main wheel and falls into the receiver. 
The platform is slotted for the rake teeth to pass through. 
The rake teeth have an oscillating motion, under the action of 
guide bars and projections, as the chains to which the teeth are 
pivotted move along under the platform, (October 31, 1882). 


5192. Apparatus for Measuring Water, &c.: J. A. 
Muiler, Amsterdam. [6d. 3 Figs.|—Refers to Specifica- 
cation 4228 of 1874. A fan-wheel of vulcanite is used instead of 
the float therein described. The top cover of the body is made 
in part of cast metal, and a drawn tube is secured centrally toit. 
Only a portion of the water to be measured is allowed to pass 
through the meter proper. The gearing is altered soas also to 
serve as a water-meter of large capacity. (October 31, 1882). 


5193. Compound for Preventing or Retarding the 
Passage of Heat and Moisture: W. T. Whiteman, 
London, (Rf. J. Eberts and J. L. Lee, New York). [(4d.)— 
The leading features of the eomposition are spent tan-bark, or its 
equivalent dried and eoated with a waterproof and preserving 
coating, and mixed with a material capable of “setting.” 
(October 31, 1882). 


5194. Fastenin and Safety Paptanee for 
Bracelets, Scarf- gs, Belts, &c. : E, Jones, London. 
{8d. 15 Figs.}—The tongue of the ordinary snap fastening is 
extended and slides freely through the opening in the opposite 
part of the bracelet or other article. Other modifications are 
described and illustrated. (October 31, 1882). 


5195. Automatic Weighing and Package Filling 
Apparatus: W. T. teman,London, (C. C, Clawson, 
Raleigh, N. Car., U.S.A.) [8d. 9 Figs.]|—The apparatus is of that 
class in which a gate controlling the flow of matter froma hopper 
is operated by the tilting of the scale. Contains thirty-nine 
claims. (October 31, 1882). 


5196 Manufacture of Soap, &c.: J. T. Apmttrene, 
Newcastle-under-Lyne, and W. Bostock, Liverpool. 
{4d.]—The starch sugar is combined in a liquid state, and before 
it has attained its commercial form, with fatty or oily matter and 
an alkali with or without other ingredients, and the mixture 
on in moulds and allowed to set or harden. (October 31, 
1882). 


5198. Production of Bi-Sulphide of Carbon Vapour, 
&c.: W. R. Lake, London. (W. S. Colwell, Pittsburgh, 
Penn., U.S.A.) (8d. 8 Figs.]—The vapour is produced by 
means of the latent heat of steam and is used for driving an 
engine. Contains twenty-four claims. (October 31, 1882). 


5199. Combined Water and Air Pressure Motors; 
A, J. Boult, London. (A. Botta, Trieste). (8d. 24 Figs.J— 
The movement of the engine is produced by compressed air acting 
upon a column of water. The body of water is, by an arrange- 
ment of valves, made to pass once in front and then at the back ofa 
piston. The piston is by a crank rod connected with the driving 
shaft upon which there are wheels, which by reason of the con- 
struction of their teeth and connexion with lifting gear actuate 
pumps. The pumps receive the water flowing away from the 
piston and retummit to the column of water acted upon by the 
compressed air. (October 31, 1882). 


5200, Controlling Valves or Cocks by Electricity 
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or Heat: J. Formby, Liverpool. (6d. 7 Figs.J—At the 
required temperature the mercury in a ther ter comp 

an electric circuit which operates so as to regulate the passage 
of gas through a valve and automatically regulates the tempera- 
ture of rooms, &. (October 31, 1882), 


5202. Manufacture of Tubes, &c.: G. Little, Old- 

Lance. [10d. 8 Figs.J—In addition to the pair of rolls 

by which tubes are ordinarily welded a second pair is placed at 

an angle to the first pair for the purpose of giving a better finish. 

The centre bar or mandrel carries the die which gives the size of 
the internal diameter ofthe tube. (November 1, 1882). 


5203. Furnaces for Trea Town Refuse, &c.: 
B. D. Healey, Brighouse, Yorks. (6d. 3 Figs.)—The 
fumes evolved from the eefuse under treatment for converting 
into clinkers are caused to pass over areverberatory arch, which 
being highly heated renders the fumes inodorous. The heat 
passing from the furnace is available for generating steam or 
other purposes. (November 1, 1882). 


5204.* Gas Lighting and Re ting Apparatus: 
T. Thorp, Whitefield, Lanc. (2d.]—Theairfor combustion 
is made hot by first passing it through a chamber highly heated by 
the gas. (November 1, 1882). 


6205. Utilization of Various Gums as Substitutes 
for Gutta-Percha and India-Rubber for Insulating, 
&c.: J. E. T. Woods, London. (2d.]—The juices of the 
barks of the gutta shea tree or tallow tree and other climbing 
tropical plants, yield gums more or less contaminated with resin, 
which gums are used for insulating purposes. The resinous 
impurities are dissolved by methylated alcohol, ether, chloride 
of carbon or bisulphide of carbon or other solvent. These gums 
may be combined with fatty hydro-carbons or sulphur. (Provi- 
sional protection not allowed. November 1, 1882). 


5206. Retention Springs for Umbrellas and Para- 
sols: W. H. Belknap, New York. (6d. 9 Figs.|—A spring 
acts within aiight metal case in such manner that it will retain 
the runner by merely fixing the case in a slot in the stick. 
(November 1, 1882). 


5207. Apparatus for Raising Liquids and Separat- 
ing Solid Matters therefrom: F. A. Bonnefin, Lon- 
don. [6d. 4 Figs,|—Consists of a series of vessels in a tube or 
closed chanel, which communicates with the liquid to be dealt 
with, and is provided with means for producing a vacuum therein. 
The vessels are fitted with wick tubes, through which the liquid 
travels by capillarity from vessel to vessel. (November 1, 1882). 


5°08.* Machinery for the Manufacture of Mould 
Candles: J.J. Claret, London. (2d.)—Internal gutters 
or channels are placed between the row of the moulds. Two rows 
of moulds are introduced into the space between the ordinary 
row of moulds. The support for the spools is made of iron. 
(November 1, 1882). 


5209.* Sewing Machines: F. Simmons, London. 
(2d.}—Relates to machines in which the head carrying the needle 
bar is caused to slide in a direction at right angles to the feed, 
the objects being to adjust the length of the cross-stitch and to 
use the machines for ordinary sewing without removing any 
parts. (November 1, 1882). 


5210.* Apparatus for Lowering and yyans 
Ships’ Boats and Saving Life at Sea: R.B. U. H. J. 
Duncan, Leicester. (2d.)—The davits are hinged to slotted 
uprights and are curved at the top as is usual. The upright has 
a single pulley or block at the top, and the davit has on the lower 
side of its curved end a double block, a similar block being at- 
tached to the boat. The eradle for the boat forms also a life 
raft, (November 1, 1882). 


5211. Trawl Nets, &c.: G. Read, Deal. (6d. 4 Figs.) 
—A “bonnet” net is laced on to the lower part of the trawls and 
stow nets as now used at about 2 ft. from the ends, A mbbing 
mat of green hide is laced on to the main body of the net and 
over the outside of the hoops which keep the “bonnet” dis- 
tended. Two middle and two tail blocks, one at each end, 
through which two side ropes are rove, are attached to the trawl 
beam. The ropes are carried down to the hoops of the bonnet. 
(November 1, 1882). 


5212, Screw Propellers: W. Tate, Sunderland. 
(6d. 3 Figs.)—The propellers are constructed of steel or other 
metals with loose blades bolted on to a boss or centre piece. The 
illustration is a section on the fore and aft line of the boss and 
one blade of a right-handed propeller, the outline of the blade 
being indicated. The boss (preferably of steel) is made with two 








or more arms B radiating from the centre, andatan angle due to 
the “‘ pitch” at that part. The propeller blades are fixed to the 
arms with bolts aud nuts, and the roots of the blades are stepped 


into slots in the boss. Shoulders on the blades preferably fit the 
outer edges of the arms B, the arms and the lower portions of 
the blades being stiffened with ibs. (November 1, 1882). 


5213.* Linings or Paddings for Shirt Fronts, &c.: 
J. Wetter, London. (Kruse and Breying, Unter-Barmen). 
{2d.]—The lining is made of two layers er sheets of woven fabric 
woven simultaneously and united at the outside edges and at the 
edges of the button-holes. (November 1, 1882). 


5214. Apparatus for Generating and Burning 
Petroleum Vapours: H. Swoboda, Berlin. ([2d.)—A 
tube carrying a cup surrounded by a casing is fastened steam- 
tight to a tube rising from the bottom of the petroleum receptacle. 
Two tubes through which the petroleum rises are fastened to 
the cup which is heated when in operation. (November 1, 1882). 


5215. Method of Moulding for Casting Metals: E. 
Peyton and C, Burley, Birmingham. [4d.)—A pair of 
pattern mouldsare first made of plaster-of-paris and a sand mould 
is made in the ordinary way upon one of these moulds. The core 
prints are placed in the sand mould and a pair of core moulds of 
plaster-of-paris are made, the first made upon the sand mould 
and the second upon the first. (November 1, 1882). 


5216,*  Maamfacture of Shirt Fronts: J. W. Frost, 





London. ([2d.]—The object is to enable the front of the shirt 
to be readily reversed. (November 1, 1882), 


5218, Propelling Boats, &c.: J. Y. Johnson, Lon- 
don. (H. Martinand F. Segondy, Cette, France). [2d.)—Two 
pumps placed at the hinder part of the boat below the water line 
are employed with either liquid or air. (November 1, 1882). 


5219, Refrigera or Cooling Rooms, &c.: J. Y. 
Johnson, London. (J. B. J. Mignon and S. H. Rouart, 
Paris). {6d. 5 Figs.)|—A refrigerating apparatus is employed 
to cool an uncongealable liquid, which serves as a cooling agent 
to cool the air, preferably —. by a fan or other blowing 
apparatus, and preferably cooled as much as possible before being 
brought to the refrigerating agent. (November 1, 1882). 


5220. Safety Valves: D. Cockburn, Glasgow. (6d. 
8 Figs.|—The seat of the safety valve is formed with an inclined 
surface projecting upwards from it all round, and the underside 
of the top plate or flange is made flat with the central part taper- 
ing down towards the seat of the valve, whilst the top plate or 
flange projects over the inclined annular seat. (November 1, 1882). 


5221. paratus putas in Connexion with 
Purifiers for Coal Gas: C. C. Walker, Lille 

Salop, and W. T. Walker, London. [6d. 15 Figs.|—The 
movable portion of the ‘‘ centre valve” is provided with an addi- 
tional movable part to enable all the purifiers to be worked at 
once if desirable. Each part of the apparatus is cast in two or 
more pieces separated by spaces, which are joined up by wrought 
iron. The top flange of the syphon box is formed to constitute 
a support for the pipes for the purifiers, which are joined to the 
centre valve by elastic or yielding junctions. (November 1, 1882). 


5222. A atus for Spinning, Doubling, and 
Twisting Fibrous Substances: E. Rushworth, Idle, 
Yorks. (6d. 12 Figs.|—Fixed and greatly reduced spindles 
are employed and the wharves revolve in a stationary position 
on the top of the collar rail of the frame and are fitted with 
metal tubes having one or more flat longitudinal surfaces which 
work through metal washers secured in the bottom parts of the 
heads of bobbins or bobbin carriers. A loose driver is employed. 
The caps are made with cavities in the tops in which are placed 
metal balls having guide pins ; the balls weight the tops of the cap 
and steady them when revolving. (November 1, 1882). 


Apparatus for Placing Fog Signals upon, 
and Removing them, from Railways or Framwe 8: 
e, London, (2d.]—The signals are attached 
by means of leaden bands to projections upon an endless chain 
operated from the signal-box. (November 1, 1882). 


5225. Axles, Hub Fittings, Springs, and Door Fit- 
tings of Vehicles, &c.: H. Weath Manchester. 
(6d, 25 Figs.]}—The hub bearing revolves between a fixed and ad- 
justable collar upon the axle. The adjustable collar screws upon 
an extension of the axle, and hasan exterior screw thread, and a 
nut on it keeps a cotter, passing through it and the axle, in posi- 
tion. To prevent the doors and windows from rattling, pistons 
are employed which slide in sockets and are acted upon by spiral 
springs. Balls, cylinders, or blocks of elastic material enclosed 
within cups or cases are interposed between the spring ends, or 
between the parts of shackles, &c. (November 2, 1882). 


5226.* Closing or Stoppering Bottles, &c. : J. Airey, 
Darlington. (2d.|—Sheet india-rubber moulded preferably to 
the form of a bag with a flattened end, and with aring at the 
mouth, is employed as a substitute for cork. The rubber may be 
lined with gelatine. (November 2, 1882). 


5227.* Governors for Steam or other Engines: 
T. Browett and H. Lindley, Salford. (2d.)—By means 
of friction gearing the relative velocity of the governor and 
the engine shaft can be varied. The valves controlled by the 
governor are closed if the belt or other mechanism driving the 
governor breaks, (November 2, 1882). 


5228. Valves, &c., for Steam, Water, Gas, or other 
Fluid under Pressure: G. Furness and J. Robert- 
shaw, Manchester. [6¢. 7 Figs.)}—The valve is made 
separate from its spindle and is turned with a recess filled with 
white metal or vulcanite fibre to form a joint. The diaphragm 
of the port or passage is extended upwards within the bonnet of 
the valve above the body. (November 2, 1882). 


5229. Treatment of Leather for the Soles and 
Heels of Boots and Shoes, &c.: T. Gare, Stockport. 
(6d. 16 Figs.]—The leather or its substitute is rendered water- 
proof by means of a solution of resin and gum in petroleum, 
benzoline, or bisulphite of carbon, to which a small quantity of 
india-rubber dissolved in boiled oil is added. The metallic plates 
for the heels are made wider on the wearing sides, and the 
buttons are secured in place by a wire link. (November 2, 1882). 


5230. Purification of Coal Gas: C. Estcourt, Man- 
chester, (2d.)—The coal gas is passed with SO. through a 
solution of any (or a mixture) of the following: NaCl, KCl, 
HCl, Ba Clo, Ca Clo, Mg Cle, Am Cl, Am HCO3, Am CO3, Amy 
S04, Ca S04, Nay S04, Ko S04, Mg S04, Nag C03, Ko CO, and 
salts which contain SOs, (November 2, 1882), 


5231.* ee me for Use in Schools to Facilitate 
the Formation of Words and Numbers: J. Wetter, 
London. (S. Ridel, Tréaux, France). [(2d.}—Two boards are 
each provided with movable characters, one with letters and the 
other with numerals. (November 2, 1882), 


5232. Apparatus for Breaking, Scutching, and 
Separating Flax, Hemp, &:J. Shinn, Philadeiphia, 
U.S.A. [2d.]—The feed rollers and a bed are arranged above the 
centre of thescutching cylinder, A roller is provided with wings 
for brushing or wiping the “tow” off an endless slatted travelling 
—_ “cy Pig epee) — — the ‘‘ tow” from the 
shives. “oid, the patentee having neglected to file a speci ion. 
November 2, 1882). viii - sail sania 

5234." Bicycles and Tricycles: G. Singer, Coven 
and W. R. Davies, Abergavenny. (2d.]—The wheels ca 
which the driving chain runs are made of an oval shape. Two 
eccentrics are provided for the crank of the tricycles, one of 
which is firmly fixed to each throw of and revolves with the 
crank. Relates also to a steering arrangement operated by an 
endless screw. (November 2, 1882). 


5236.*. Stopping of Bottles or Vessels: A. M. 
Davis, London. [2d.]—An india-rubber washer is inserted in 
a groove in the top of the neck of the bottle. (November 2, 1882). 


5237.* Musical Instruments: A. Banger, Wor- 
cestew. (2d.]—The instrument is constructed with a central 
sound board having a set of wires on either side of it. (Novem- 
ber 2, 1882). 


5238.* Apparatus for Use in Connexion with 
Lamps or other Burners for Illuminating and 
Heatin oses: A. H. Robinson, Dublin. ([2d.|— 
A cap or cover is placed upon the chimney upon which it slides. 
The cap is closed at the top, but provided with an adjustable side 
opening. (November 2, 1882). 


5239. Furnaces, &c.; A. J. Boult, London, (W.G. A. 





Heiser, Berlin), (8d, 24 Figs.]—Relatesto the use of chambers 
into which fuel is filled and deprived of its gases, and then fed to 
the firebare. (November 2, 1882). 


5240. Apparatus for Facilitating the Stopping and 
i) of Machinery; W. R. Lake, Londen 4 A. 
Horton, Reading, Mass., U.S.A.) (8d. 10 Figs.]}—The object is 
(1) to provide an improved friction apparatus adapted to readily 
connect a shaft, which operates a die in a drop press, with the 
driving wheel, so that at each performance of its work it will be 
aut tically di ted from its motor ; (2) to provide means 
for starting and stopping mechanism driven by a continuously 
rotated shaft. (November 2, 1882). ‘ 


5241. Electric Time Ball Apparatus: W. R. Lako, 
London. (The Standard Time Company, New Haven, Conn., 
U.S.A.) (6d. 4 Figs.|—The ordinary ball is given the greatest 
amount of freedom when it begins its deseent, and a counter- 
balance weight is gradually applied. (November 2, 1882), 


5242. Ploughs: E. Savage, Church Preen, Salop, 
(2d.]}—A small horizontal cutting wheel, fixed in suitable bearings 
to the frame, cuts or flays the sod from off the furrow as it rises 
on the mould board. (November 2, 1882). 


5244. Elevators for Grain, &c.: H. Garland and 
R. Bennett, Liverpool. [6d. 6 Figs)]—A revolving tube or 
casing provided with an internal screw is entered within the 
bulk of the grain and delivers it to an elevator consisting of a 
travelling train of buckets. (November 3, 1882). 


5247. Apparatus for Heating Water by Gas Jetsas 
Rapidly as it Issues from the Supply Pipe: J. H, 
Topham, Manchester. (2d.|—The water is admitted to the 
top of an upright brass case divided into three chambers and is 
thrown upon a hot copper plate in the bottom of the first chamber 
in theform of a spray, and is conveyed to the second chamber 
by upright spiral copper tubes heated by burners, and finally 
into the third chamber, the bottom plate of which is kept hot. 
(November 3, 1882). 


5248.* Machinery for Digging: F. Proctor, Steven- 
age, Herts. (2d.)—The digging appliances and the self-pro- 
pelling mechanism are driven by a self-contained steam engine 
and boiler. (November 3, 1882). 


5249. Wicks of Railway Carriage Roof Lamps, 
&c.: H. Defries, London. (4d.)—The wicks are cut of the 
required length and both ends are stiffened for insertion into 
the wick holder by means of a waxing material composed of 
paraffine wax and colza or rape oil. (November 3, 1882). 


5250. Valve Apperatue for Suppl g Baths, &c., 
with Water: W. D. Scott-Moncrieff and W. Dodds, 
London, (td. 1 Fig.)—A series of valve casings each having a 
separate valve under independent control, are arranged so as to 
form a continuous highway, intoand through which the different 
liquids may be admitted separately and led to the place required 
through the said independent valves. (November 3, 1882). 


5252. Apparatus for the Distillation and Treatment 
of Coal, &c.: G, R. Hislop, Paisley. (6d. 7 Figs.|—The 
coal, &c., is distilled in a series of horizontal retorts arranged 
in pairs, and series of vertical retorts located immediately below 
and in front receive the residual coke from the first operation, 
which is here treated with superheated steam. Furnaces are 
located below both horizontal and vertical series of retorts, 
burning respectively ordinary fuel, used only at the commence- 
ment, and coke. These furnaces are connected by flues with 
combustion chambers, air flues, and waste gas flues. (November 
3, 1882). 


5253. Toy Locomotive Engine: W. H. Hall, Lon- 
don. (8d. 6 Figs.|—This is an automatic whistling toy engine 
consisting of the body of the engine having within it a bellowsora 
disc operated by means of springs and Vy a string or elastic wound 
upon the main axle or upon an axle in gear therewith. (No- 
vember 3, 1882). 

5254. Driving Tram-Cars by Electricity: A. 
Reckenzaun, Leytonstone, Essex. [(d. 2 Fiys.|—The 
object is to keep the motors at one particular speed independent 
of the speed of the car. Fig. 1 isa side elevation, and Fig. 2a 
plan of the apparatus. The apparatus is suspended from the 
axles of the car by the bearing b'. As shown, a countershaft may 
be provided to reduce the speed of the motor. Each pulley con- 
sists (as in Blackburn's Specification 2441 of 1879) of two conical 
discs so formed that when placed face to face on a shaft they have 
between them a V-shaped groove, and by shifting these discs to- 
wards or fromeach other the groove can be made wider or narrower. 
In this groove is arranged a flexible band or strap made of pieces 
of leather or india-rubber or wood threaded upon a chain or rope, 
and of such shape that the band passes easily around the pulleys, 
The cross-section of the band is wedge-shaped. The four pulleys, 
as shown, are constructed with one disc movable, and the posi- 
tion of the movable dise of the pulleys ff" is controlled by springs. 


Fig} 





The position of the movable discs of the pulleys f? f3 iscontrolled 
by the lever k acting on a sleeve on the counter-shaft, Thesleeve 
consists of two rings fixed to the movable discs and connected by 
rods, A flywheel is placed on this shaft, and its momentum is 
used for starting the car. A loose pulley is provided between 
the discs of the pulley f?. The current being switched on to the 
motor, the shaft c is rotated by the band n. The lever k is then 
moved to bring the discs of the pulley f? together and separate 
the discs of the pulley 3. The pulley f? acts upon the belt m 
and forces the discs of the pulley ! apart, and motion is imparted 
to the axle gy. The nearer the discs f* are together, the quicker 
will be the speed of the car, and when they are far apart the strap 
m will rest on the loose pulley and the car will stop. The accumu- 
lators for driving the cars are placed in long troughs provided 
with rollers running on rails arranged under the seat of the car, 


(November 8, 1882). 

5255. Apparatus for Decanting Liquids, &c.: D. 
G. Joy, Hull (6d. 9 Figs.|—A pipe is brought. from just 
above the bottom of the cistern and another from a certain dis- 
tance from it through the cistern and alongside the first. pipe and 


ends just below the point to which the barrel has to be filled. A 
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gmall air cock is placed at the top of the cistern. (November 3, 
1882). 

5256. Agpevatep for Making Artificial Ice in 
Blocks or Slabs: J. D. Kyle, London. [6d. 4 Figs.)— 
Pins or mags are employed in the cells or flattened tubes of ice 
boxes, so as to cut up the flow of the cooling medium. The course 
of the cooling medium can be reversed. (November 3, 1882). 


5257.* Deepening the Beds of Rivers, &c.: J. N. 
Moerath, Rome, (2d.)—A series of toothed discs are arranged 
onan axle in a frame suspended from a suitable raft, drawn along 
by asteam tug, a floating plough being drawn behind. (No- 
vember 3, 1882). 


5258.* Locks for Carriage Doors and Handles for 
Operating the Same: J. Edwards, London. (2d.)— 
Relates to two bolt locks. Grooves are formed in the tail part of 
the lock bolt, and in which are placed spiral springs, grooves 
being also formed in the case. The handle part is made by itself, 
and its end is recessed. (November 4, 1882). 


5259. Window Fasteners: A. E. Crisp, London. 
(6d. 4 Figs.)—The handle or knot of the ordinary fastening is 
held in place, when securing the window, by aspring. (November 4, 
1882). 

5260. Mechanical Stopper for Bottles: C.A. Stah- 
lin, Stockholm, (8d. 10 Figs.|—The stopper consists chiefly 
of india-rubber or other elastic substance with a narrow pro- 
truding collar round its lower part which, when the stopper is 
compressed longitudinally and thus expands in thickness, is 





pressed against the inner part of the neck of the bottle and ac- 
commodates itself thereto. The illustration represents a longi- 
tudinal section of one form of stopper. The stopper is put into 
the neck of the bottle and the nut Sewenes down, causing the 
plate f to be drawn up and to compress the elastic stopper longi- 
tudinally, (November 4, 1882). 


5261." Manufacture of Artificial Leather: W. A. 
Barlow, London. (£. Pollak, Vienna}. (2d.)—Leather par- 
ings are placed in a cool solution of starch, gum-arabic, and 
alum ; they are then covered with paste, placed in flat moulds, 
and beaten with hammers, the sheets formed being placed in a 
solution of soda-soap and pressed. (November 4, 1882). 


5262." Manufacture of Corsets: E. W. Almond, 
Bristol. (2d.]—The outside and lining are made of alternate sec- 
tions of straight and curved pieces, the straight pieces containing 
the pockets for the bones or steels. (November 4, 1882). 


5263." Machinery for Combing Wool, &c.: F. 
Illingworth, Bradford. (2d.)—A regulating apparatus is 
fitted to Speight’s dabbing brush apparatus. (November 4, 1882). 


5264. Manufacture of Coal Gas: H. E. Newton, 
London. (A. Klinne, Dortmund, Germany.) (6d. 25 Figs.)— 
The objects are to insure a continuous flow of the heavy residual 
products for the hydraulic main, and to prevent the stopping up 
of the ascension pipes. The products of distillation are cooled in 
the hydraulic main. The retorts are made as flat as possible, and 
the crowns are protected against heating. (November 4, 1882), 


5265." Generating and Utilising Electricity for 
Medical Purposes: T. Weldon, Loudon. (od.} "The 
current, before its application to the patient, is passed through a 
medicinal substance such as a drug, salt, or tincture. The gene- 
rator consists of one or more sheets of amalgamated zinc buried 
in the earth, and surrounded at a short distance therefrom by a 
quantity of carbonaceous material such as coke, amongst which 
rr inserted a number of wires or strips of copper. (November 4, 

882). 

5266. Apparatus for Closing Doors and Windows: 
R. Chapmanand J. Hibbert, Manchester. (6d. 3 Figs.|— 
The doors and hinged windows are closed by an arramgement of 
springs, levers, chains, and tappets. (November 4, 1882). 


5267, Couplings for Railway Vehicles, &c.: W. 
Wright and J. Pethick, Plymouth. (2d.}—The drawbar 
has a head with bevelled edges, and is twisted by means of guides 
to enter a slot in a plate, and resumes its normal position when 
past the plate. (November 4, 1882). 


5268." Bearings or Thrust Blocks for Screw 
Shafts, &c.: J. Rebecca, Liverpool. (2d.)—Rollers or 
balls are placed in the bottom of the thrust block, and grooves 
are formed in the collars on the shaft and in the recesses, into 
which the collars are placed, in which grooves balls are placed. 
(November 4, 1882). 


5269," Preserving Foods and other Organic Sub- 
stances: W. H. Thew, Liverpool. (P. Forbes, Buenos 
Ayres). (2d.}—The meats are first heated and then exposed toa 
great cold, (November 4, 1882). 


5270. Rowing Boats: A. J. Boult, London, (W, 4 
Retting, Berlin). (10d. 12 Figs.)—A deck passes through the 
entire length of the boat, and peculiarly constructed outriggers 
and swivel rowlocks are employed. ‘‘ The footboard is also made 
lighter as the bottom is dispensed with.” (November 4, 1882). 


5271." Instrument for Making Drawings to Scale 
and for Measuring Distances on wepers . Wetter, 
London. (A. Wacks, Leipzic). [(2d.]—A rule is mounted on a 
pair of parallel rollers, one of which imparts rotary motion to a 
toothed ring actuating a pointer. (November 4, 1882). 


5272. Coupling for Leather and Flexible Hose: E. 
Nunan, San Francisco. [6d. 5 Figs.|—Two or more 
notches are formed in the outer face and edge of one-half of the 
coupling, and behind them, in the barrel portion, recesses are 
formed, which are slightly undercut for the reception of catch 
hooks on the underside of dogs, the top surface of which is in- 
clined and terminates in a lip against which a ring can bear when 
the dog has to be tilted, The top surface of the dog is slotted for 
the reception of a shoulder in the inner periphery of the ring, 
when the ring is turned to lock the coupling. (November 4, 1882). 


5273. Breechloading Small Arms: A, Henry, Edin- 
burgh. (6d. 5 Figs.|—A stud, on the lever opening the breech, 
actuates by means of a double-armed lever and a link, or bifurcated 
cocking bar, so that projections thereon engage with projections 
on tumblers, which are drawn back to full cock and retained by 
the pointof the sceir. A modification is also described. (No- 
vember 4, 1882). 


5275. Millstone: W. R. Lake, London. (P. Vérat, 
Paris). (6d. 3 Figs.|—The distributing grooves are made of 











unequal depth and width, being made of greiter depth and width 
towards the eye of the stone. (November 4, 1882). 


5276. U Motive Force of Waves chiefly for 
Production and Storage of Electrical Energy: W. 
R. Lake, London. (A. de Souza, Paris). (8d. 15 Figs.)— 
The force produced by the alternate movement of translation of 
thevalves backward and forward is received by suitable apparatus 
which act, in a manner similar to that of a piston, upon a ma- 
chine connected to them, and adaptable to the irregularities 
arising from the movement of the waves and tides. The motive 
power produced is used to actuate powerful electric or other 
machines. (November 4, 1882). 


5278. Manufacture of Telegraphic Cables: G. E. 
Vaughan,London. (S. Trott and F. A. Hamilton, Halifax, 
N. S., Canada). [(4d.]—The insulated conductor (which may 
have been previously prepared with a padding of jute or other 
fibrous material) is wound with alternate right and left-hand 
servings composed of fibrous or other materials, or wires or of 
yarns, with steel or iron wires between them. Fibrous or metallic 
tape may be used as a core serving, or as an outer covering 
or between the layers. (November 4, 1882). 


5282. Compound Marine Steam Engines: J. 
McFarlane, Dundee. [6d. 12 Figs.|—Relates to compound 
marine steam engines working with threestages of expansion. Figs. 
land 2 are respectively side and end elevation of a set of inverted 
cylinder screw propeller engines. The low-pressure cylinder is 
placed above one crank and the high-pressure cylinder is placed 
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in line with and either below or preferably above. The inter- 
mediate cylinder is made comparatively larger than heretofore, 
and is arranged over a separate crank, the low-pressure cylinder 
being comparatively smaller and a correspondingly smaller 
capacity of air pump, circulating pumps and condenser surface 
are required. Asepardte expansion valve is by preference used 
with the intermediate cylinder. (November 6, 1882). 


5283. Translucent Plates or Sheets for Use as Sub- 
stitutes for Glass in Roof Lights, &c.: W. Kennedy, 
Glasgow. (4d.}—Perforated metal sheets are combined with 
translucent paper, woven fabric, or gelatine. (November 6, 1882). 


5285. Manufacture of Artificial Dung and_ Puri- 
fication of Sewage Water, &c.: S. Walter, Berlin. 
(4d.]—Herring brine or sea salt is added to foul water. The 
liquid is passed through a grating into a receptacle with a per- 
forated movable bottom, then through a bramble or brush filter- 
ing basin and again over brush into a third receptacle, and lastly 
through heaped up charcoal. (November 6, 1882). 


5286. Machinery for the Manufacture of Bobbins: 


J. Clayton, Bradford. [6d. 3 Figs.|—The bobbins are 
finished with sand or glass paper by machinery. (November 6, 
1882). 


5288. Refining CastIron: J. Wetter, London. (C. 
Leveque, Touzin, France). (6d. 10 Figs.}—An annular or 
rectangular-shaped furnace is movable on a horizontal axis near 
its centre of gravity, and is provided with lateral twyeres, means 
for inspecting the interior and a central compartment, the upper 
portion of which is composed of removable sections, the apparatus 
being mounted on wheels and provided with a flexible pipe for the 
supply of compressed air. (November 6, 1882). 


5289. Tightening and Locking Bolt and Nut: H. 
Scott, Liverpool. (8d. 25 Fiys.)—Consists essentially of a 
screwed part having a slot and shanked ring washer and key, 
which retain and lock the nut in any position. (November 6, 
1882). 

5290. Apparatus for Consuming Smoke in the 
Furnaces of Steam Boilers: F. J. Cheesbrough, 
Liverpool. (C. and H. Zacharias, Vienna). (6d. 8 Figs,J— 
Two air canals run along the sides of the firebox and communicate 
by means of an air admission regulator with the ashpit, and at 
the other end with an air chamber forming the firebridge, and 
with a canal that crosses the flue above the firebridge ; the 
canals and air chambers being all provided with slits, through 
which the air flows to the fire. (November 6, 1882). 


5291. Machinery for Spinning Wool, &c.: W. 
Turner, Bradford. (6d. 6 Figs.|—Relates (1) to the methods 
of oiling spindles ; (2) to the apparatus employed when spinning 
with a ring and flyer; (3) to guide edges which are elongated ; 
(4) to flyers which are formed with an extended neck ; and (5) to 
the wharle, in which is formed a notch and which is provided 
with a catch so that the spindle cam be stopped. (November 6, 
1882). 

5293. Locks for Rivers and Canals, &c.: J. N. 
Moerath, Rome. (2d.}—The ordinary thickness of the wall is 
available for the passage of part of the water flowing through 
the river or canal, and water wheels are arranged in the passages 
between or at the sides of the locks for producing motive power 
for lighting, &c. (November 6, 1882). 

5294. Manufacture of Finings for Spirits, &c.: 
J. Blum, London. [4d.]—Sulphate of alumina is used in the 
preparation of finings, and for fixing dyes and printed colours. 
(November 6, 1882). 

5295. Boiler or) other Furnaces: W. Mowatt, 
Slateford, N.B, [6d. 2 Figs.J—A regulated quantity of steam 
and air is injected over or into the burning fuel through devices 
fitted in connexion with the door. Figs. 1 and 2 are respec- 











tively a longitudinal vertical section and front elevation of th® 
boiler. The furnace door is made hollow or formed with channels 
a between the front and inner side of the door, and extending 
vertically from the topto near the bottom, where they are curved 
inwards. The door when shut fits closely under an air and steam 
chest B fitted on the fixed door frame of the flue or to the front 
plate of the boiler. The chest consists of a hollow cast-iron 
chamber into which air is admitted through a grating b, and 
steam through ae or jets f. The admission of steam to the 

ipes f is controlled by a valve f! fitted with a spindle and jointed 
ever moved by the closing of the furnace door. A hand valve is 
also fitted to the steam supply pipe, and the air openings are pro- 
vided with gratings orshutters. (November 6, 1882). 


5296. Apparatus for Tapping Casks, &c.: G. W. 
von Nawrocki, Berlin. (4. /. Schaefer, New York.) (6d. 
6 Figs.|—A shell closed at one end is adapted to be fixed in the 
cask, and is provided with holes and with a socket turning in 
the shell, and also provided with holes. The tap is fitted into the 
socket, and turns it by means of pins, (November 6, 1882). 


5298. Apparatus for Running Metals Simulta- 
neously into Several Moulds: F. Asthower, Ger- 
many. (6d. 3 Figs.|}—The metal is poured into a central 
vessel, and proceeds from thence by channels and perforations 
into the moulds below. (November 6, 1882). 


5300. Electro-Plating with Nickel and Cobalt: A. 
J. Boult, London. (J. Vandermersch, Bruzelles). [4d.])— 
Benzine, salycylic, boracic, gallic, or other similar acid, and a few 
drops of sulphuric acid are added to the ordinary acid bath con- 
taining the sulphate of nickel. (November 6, 1882). 


5303. Purifying or Disinfecting Sewage: F. Petri, 
Berlin. (6d. 4 Figs.]—Refers to Specification 5390 of 188). 
The sewage is subjected to a double filtration through a vegetable 
cellular material and to a chemical treatment (between the stages 
of filtration) by the successive application of the raw chlorides, 
raw sulphate of alumina and lime milk. The apparatus is also 
described and claimed. (November 6, 1882). 


5304. Machinery for Producing Dynamo and 
Magneto-Electricity, &c.: H. Mayhew, London. 
(10d. 4 Figs.J}—An electro-moter and dynamo-motor work in 
juxtaposition, but rotate in opposite directions. The electro- 
motor consists of six long electeo-magnets set at the extremities 
of six equidistant radii of a circle. The poles of two opposite 
magnets are formed by a cross-piece and the two magnets forming 
horseshoe magnets, the cores of which are parallel to the shaft 
on which the cross-plates are mounted. The stationary magnets 
are arranged parallel to the shaft, and their poles face the poles 
of the rotary magnets, two sets of which are arranged back to 
back, a corresponding set of stationary magnets being arranged 
at the other end of the machine. The commutator is arranged to 
charge the current six times during each revolution. The rotary 
portion of the dynamo-motor is similar to that of the electro- 
motor, but has only four magnets in order to admit of the electro- 
motor driving the dynamo-motor, and the shafts are connected 
by a orossed strap. The oscillating machines are somewhat 
similar in arrangement to the rotary, except that the movable 
magnets are capable of a longitudinal movement in guides in- 
stead of a rotary, and the cross-frames of the movable magnets of 
the dynamo and electro-motor are connected by a rod to opposite 
ends of a pivotted lever. The inventor states he thus dispenses 
with steam or gas engines. Notwithstanding the drawings and 
description, it is somewhat difficult to understand the inventor’s 
exact meaning, umless it is that stated im the preceding sentence, 
with the addition of the words “‘ or other motive power, (Novem- 
ber 7, 1882), 

5306.* Looms for Weaving: J. F. Brown, Glasgow. 
(2d.]—Several rows of holes are formed upon each of the cards, 
each row forming part of a differentseries giving a certain rotation 
in the order of the shuttles. Theends of the pointers employed 
to regulate the shuttle boxes can be brought opposite to any of the 
rows. (November7, 1882). 


5307. Velocipedes, &c.: R. E. Phillips, London. 
[Sd. 14 Figs.]}—Relates toa grip treadle for holding the feet and 
preventing them slipping, to aclutch for instantly and equally 
driving both wheels backwards as well as forwards which will 
allow either wheel to run over the other, and can be used as 
foot-rests, to a brake applied to both the tyres and hubs of the 
wheel, to the ‘‘Stanley” head, to a luggage carrier, and to the sound- 
ing apparatus. (November 7, 1882). 

5308. Machinery for Cleaning Grain: W. R. Lake, 
London. (L. Gathmann, Chicago, U.S.A.) (6d. 7 Figs.J— 
A dise brush is opposed to a perforated working face and has its 
bristles inclined rearwardly, Convolute ribs run from the centre 
towards or to the circumference of the perforated working face 
in the direction of motion of the brush. Furrows operating 
somewhat as a fan are provided in the face of the disc. (November 
7, 1882). 

5309. Manufacture of Envel : W. R. London. 
(A. C. Fletcher, New York.) (6d. 6 Figs,|—Consists of a back 
carrying one or more wings, a sealing flap and a folding flap also 
carrying one or more wings lecated on one or both ends. (No- 
vember 7, 1882). 


5310. Cooking Ranges, &c.: J.G. Whyte, Bo'ness, 
N.B. (6d. 6 Figs.|—A revolving fire basket and compound 
damper are used. A hinged platehaving a number of holesadmits 
the air to the top of the basket. (November 7, 1882). 


5311.* Looms for Weaving : T. Blackhurst, Preston. 
[2d.J}—Relates tothe Jacquard mechanism in which the iattice 
barrels are caused to revolve in stationary bearings, and act 
directly upon the hooks. (November 7, 1882). 


5313. A atus for Regulating the Steam Suppl 
to Steam es: C.D. Abel, London. (4. Galtaon 
and R. C. Wagner, Budapest). (6d. 5 Figs.|—A piston is subject 
to fluid pressure on both sides, and has a hollow rod with openings 
on both sides of the piston. The openings are controlled by a 
slide actuated by a centrifugal governor. The motion of the 
piston is communicated to the valve or expansion gear. (Novem- 
ber 7, 1882). 


5314. Shaping Machines for Dressing Metal Plates, 
&c.: J. Wetter, London. (EZ. Berger, Leipzig). (2d.|—Con- 
sists in the application of a table capable of turning on its axis, 
the tool being fixed to a disc which can be turned in its plane. 
(November 7, 1882). 


5315. Insulating Compounds and Processes for 
Insulation of Electric Conducting Wires and Cables: 
J. Wetter, London. (2, S. — Pittsburg, and J. B. 
Hyde, New York, U.S.A.) [4d.]—The distillates and residuum 
of oils(preferably petroleum) after extracting the illuminating 
oils are employed for insulation, and may be combined with as- 
phaltum, pitch, or gum, and a pulp or pulverised mineral. The 
wire is covered with cotton thread and exposed to a heat exceed- 
ing 212 deg. Fahr., andthen conveyed direct into a bath of in- 
sulating material, being conveyed backwards and forwards 
continuously by means of rollers, or is enveloped with a leaden 
orother covering, and finally passed through a cooling chamber, 
The surplus of insulating material may be scraped off from the 
wires by drawing them through perforated metal plates, and the 
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wires may then be coated with lead. 
threads may be wound on reels and plunged in a bath of melted | 
insulation material heated considerably above the boiling point of | 
water, so as to expel the moisture from the cotton. ‘* Obsidine” | 
tempered with a softer medium to give flexibility and elasticity 
may be used as a first coating and ‘‘ambertine” as a second. 
(November 7, 1882). 

5316. Manufacture of Silicious Copper and 
Silicious Bronze, &c.: J. C Mewburn, London, (L. 
Weiller, Angouldme, France). [4d.]—Refers to specification 
1821 of 1882. Tin is melted in a crucible and stirred with sodium 
whichis gradually added thereto and the compound allowed to 
cool. The desired proportion of this mixture is added to melted 
copper. (November 7, 1882). 


5317.*_ Starting and Stopping Gear for Tramway 
Cars: P.G. Hepworth, London. (2d.]—A spring is used, 
the winding up of which serves to stop the car, and when thrown 
into gear serves to start the car. (November 7, 1882). 


5318. Bolting Mills: W. R.Lake, London. (J. Mills, 
Perre Haute, Ind,, U.S.A.) (10d. 12 Figs.J—In a horizontal 
centrifugal bolting machine there is combined an outer shell, a 
reel, two or more revolving continuously arranged longitudinal | 
flyer blades, and a central drum having aclose peripheral 
surface (November 7, 1882). 


5319. Machinery for Combing Wool, Cotton, &c. : 

J. H. Whitehead, Leeds. [6d. 2 Figs.)—A horizontal shaft 

carries on its ends eccentrics which are so coupled with the slides 

to which the dabbing brushes are attached as to give the requisite 

Hn reciprocating movement to the brushes. (November 7, 
Qs 


5321.* Digging Machinery : F. Proctor, Stevenage. 
(2d.]—A framework carried on three wheels is drawn forward by | 
a wire rope which is uncoiled from a drum mounted on the frame 
by adistant engine. The drum is geared to a toothed wheel, 
which operates a shaft on which the picks or digging implements 
aremounted. (November 7, 1882). 


5324, Ornamentation of Glass: A. J. Nash, Words- 
ley. (2d.}—While still upon the blowing iron fine metallic plates | 
are applied to the surface, this is then indented with a pattern and 
: second layer of glass formed on itsouter surface. (November 8, 

SS” 


5326. Apparatus for Opening and Closing Car- 
riage Doors, &c.: W. H. 8. Aubin, Bloxwich. [4d.|— | 
Relates to various methods of hinging or hanging carriage doors, | 
and of fittings therefor to enable the driver to open or close 
them without dismounting from his seat. (November ¥, 1882). 


5327. Valves for Steam or other Engines: F. 
Gill, South Shields. [6¢. 6 Figs.|—The illusteation is a 
long?tadinal section of the valve casing. The cylindrical valve C 
having at each end a steam port D D! and exhaust port E E!, is 
fitted within the oylindrical casing, which is in communication 
with the ends of the cylinder and with the supply pipe. The 











cylindrical valve being revolved either continuously in one direc- 
tion or reciprocally through quarter revolutions (or thereabout), 
opens alternately to steam at one end of the cylimder and to the 
exhaust at the other end. The ports D D! extend through the | 
valve and communicate between the steam chest F and cylinder. | 
The valve is kept steam-tight between one end and the other by a 
packing piece. (November 8, 1882), 

5328.* Match-Box Holders ; J. A. Francis, London. 
(2d.]—A thin metal sheet is bent to an S form, the back part butts 
against the part to which it is secured, and the front serves asa | 
clamp for holding the box. (November 8, 1882). 


5332. Production of Light and Heat and Appa-. 
ratus therefor: E. P. Chaimsonovitz, Leytonstone, 
Essex. (6d. 12 Figs.|—A tube or tubes passes through the 
cover, and extends nearly to the bottom, of a receiver contaming 
the alcohol or spirit, or other hydro-carbon. The tube is filbed | 
with any porous material, such as cotton wool, which extends | 
from the bottom to within a ghort distance from the top. The | 
upper end of the tube above’the porous material is perforated 


with a number of holes, and. below the line of the top of the 
porous material passes ‘‘an exciter” of heat transmitting ma- 
terial. The burners consist of platinum wire or gauze fitted | 
to adisc of refractory material, and are suspended over the top | 
of the tube. The illustration is a side elevation partly in section | 
of the apparatus. The exciter f is adjusted by the ring g and a | 
set screw, and is heated by the passage of an electric current or | 
other means, causing the vapour to ascend, which being mixed | 
with air passingin through the perforations e, is burnt and causes | 
the burner j to become incandescent, (November 8, 1882). 


5333.* Bottle Stoppers: J.J. Varley, London. [6d.)— | 
The body of the stopper is of ebonite, glass, &c., and is formed 
with a head and bottom flange over which is passed a rubber cap. 
The stopper is held in the bottle by a clip bail. (November 8, 1882). 

5334. Machinery for Decorticating or ‘Scouring 


Rice, &c.: J. H.C. Martin, Walthamstow. [6d. 4 Figs.) | 
—The drum or cylinder has a conical bottom having a keen cut- 
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| ing: H. C, B. Shalders, London. 


| Aitchison, Loanhead, N. 
| toafeonical cutting roll and tapered bottom wipe-plate, formed 
| with an increasing cutting surface towards the outer end, 
| (November 11, 1882). 


| be directed over or under the bars. 
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The wires with their cotton\ting or scouring surfaceand is mounted on a vertical shaft and 


revolves within a case corresponding in form to the drum. The 
distance between the inner surfaces of the drum and case are 
adjusted to effect the scouring, and at the same time to retain a 
sufficient quantity of grain between the surfaces to give anatural 
elasticity. (November 8, 1882). 

5335. Tool Holders: J. F. Allen, Brooklyn, N.Y., 
U.S.A. [4d. 5 Figs.|—The cutting tool anda wedge having corre- 
sponding serrated edges fit into a shank or holder provided with. 
a taper opening. (November 8, 1882). 

5337. Apparatus for Mixing Air and Combustible 
Vapour for Lighting, and Burners for e: G. A. 
Schoth, London, [td. 12 Figs.)}—The gas is produced by 
passing air through a hydrocarbon liquid. The burners consist 
of a short tube surmounted by a small cap of woven platinum 
wires.. (November 8, 1882). 

5342. Machines for Preparing Wire for Securing 
Corks or Stoppers in Bottles, &c.: H. H. Lake, Lon- 
don. (0. R. Chaplin, Boston, Mass., U.S.A.) [ls. 36 Figs.]— 
A machine for manufacturing from a coil of wire a complete 
bottling wire, the operations performed being the cutting, loop- 
ing, twisting, and depositing of the wire. (November 8, 1882). 


5344. Regenerative Gas Furnaces: W. Hackney, 
. W. Wailes, Wednesbury. (6d. 3 Figs.) 
—Refers to Specification 4097 of 1878, The combustion or work- 
ing chamber is built independent of and communicates with the 
regcherator chambers through comparatively light and portable 


4 


| pipes or flues formed of sheet iron lined with some fire resisting 


material. Referring to the illustrations, the air regenerator 
chambers A communicate by the flues Band ports ¢ with the 
combustion or melting chamber, and the gas regenerator chamber 
D communicates by the flues F and ports F with the melting 
chamber. (November 9, 1882) 

5353. Manufacture of Carbons for Electric Light- 
{2d.}—Moss peat prefer- 
ably of the genus sphagnum, which may be washed in water or 
with acid or alkaline solutions and dried, is calcined in a closed 
vessel at a high temperature, ground to a fine powder mixed with 
syrup of sugar ora solution of starch or gum, made into a paste, 
compressed in moulds orthrough dies and submitted to a high 
temperature in closed vessels. The carbons may be coated ex- | 
ternally in any ordinary way. (November 9, 1882). 7% 

5376. Guards for Circular Saws: J. Wetter, 
London, (Gretschel and Hineman, Leipzig). (6d. 6 Figs.)— 
The guard consists of two metal plates, one on either face of the 
saw, carried on a fork adjustable on a shaft, and exerting an 
elastic pressure on the wood by meansof spring rollers. (Novem- 
ber 11, 1882). 

5381. Washing, Breaking, and Beating Engines 
or Machinery for Manufacture of Paper Pulp: C. 
~B. (6d. 6 Figs.|—Relates especially 


Furnaces for Heating Iron, &c.: W. Felton, 
Wore. (6d. 3 Fivs.|—A jet of steam is admitted into 
The jet may 
(November 13, 1882). 

5432, |Musical Instruments: W. Booth, Rochdale, 
ane. [4d. 4 Figs.J|—A valve is described for preventing the 
(No- 


5411. 
Wilden, 


the furnace drawing with it the atmospheric air. 


accumulation of moisture in the tubes of the instrument. 


5499. Railway Sleepers: W. E. Pedley, London. | 
(6d. 10 Fiys.J—A rectangular plate of steel is bent so that its 
parts of greatest width are immediately under the rails. The 
plate is turned down so that it is deepest at the parts of least 
width. (November 18, 1882). 4 


5511. Manufacture of Appliances for Saving Life 
at Sea, &c,: F. Wolff, Copenhagen. (S. A. L. Klizbill, 
Copeuliggen). (4d. 4 Figs.}—The mattresses, &c., are lined 
with gut, previously cleaned and disinfected, which is inflated. 
(November 20, 1882), 


6180. Manufacture and Use of Paper-Board: S. | 
H. Hamilton, Bushnell, Ill., U.S.A. [6d. 13 Figs.|—The | 
‘*board” is composed of paper pulp, glue, and bichromate of | 
potash mixed together. To the above may be added alum and | 
soluble glass, the whole being formed into sheets by pressure, | 
The product may be used for artificial marble, doors, floor 
boards, &c. (December 27, 1882). 
1883. 
44. Knitting Machines: H. J. 
(C. H. Carter, Colborne, Ontario.) [Sd. 


Allison, London. 
11 Figs.|—Relates to a 


| machine for knitting either a circular or a ribbed flat web, and to 


the method of interchanging the ribber aml cylinder needles 
without removing the stitch, (January 3, 18$3). 


120. Telephonic Apparatus: W. R. Lake, London. 
Holmes, Brooklyn, and E. T. Greensield, N.Y., U.S.A.) 
(6d. 11 Figs.J)—Consists in the combination inan exchange system 
of a number of subscribers’ lines with a multiple receiver ata 
central office and a switch board. The receiver is provided with a 
number of diaphragms. and a corresponding number of el@ctro- , 

magnets. (March 1, 1883). 


1149. Obtaining Multiple Copies of Writings and 
Designs: A. Paget, Loughborough. (6d. 3 Figs.|—The 


| stencil is prepared by writing with a spring pen on a sheet of 


paper, supported on a surface coated with a sharp and hard | 
granulated material. (March 3, 1883). 


1192. Underground Conduits for Electric Wires: 


THE END OF THE THIRTY-FIFTH VOLUME. 


A. J. Boult, London. (W. Plankinton, Milwaukee, Wisc., 
U.S.A.) j4d. 3 Figs.|—The piping carrying the wires containg 
a bridge preferably of clay and made in two sections offsetted to 
fit upon each other, The conducting pipes, passing through one 


| section of the bridge, project beyond the offsets at distances equal 


to the thickness of the adjacent portions of the other section, so 


| that when the sections are clamped together the pipes just reach 


through that section and receive sleeves by which they are joined 
to the corresponding conducting pipes. The tapping wires are 


_attached to the line wires through hand openings in the end of 


each of the pipes projecting through the segment of the bridge and 
are continued vertically up through the bridge. By removing 
the cover from the outer piping and slipping back the section of 
the bridge the wires can be examined. The line wire pipes may 
be filled with resin or other non-conducting material. (March 
6, 1883). 

1193. Wood-Polishing Machines: A. J. Boult, 
London. (J. L. Perry and C. A. Mather, Berlin, Wise., 
U.S.A.) [Sd. 18 Figs.J|—A yielding table is adapted to guide 
the stuff over the abrader journalled in the frame, and mechanism 
is provided for depressing the stuff and table to regulate the cut 
of the abrader. The abrades may consist of a frame carrying 
sand-paper rolls or of a revolving cutter head provided with 
cutting plates having fine serrations so arranged as to alternately 
break joint. Relates also to details of the construction. (March 
6, 1883). 

1204. Tongsfor Domestic Purposes: W. R. Lake, 
London. (A. S. Adams, Boston, Mass., U.S.A.) (6d. 5 Figs.) 
—Consists essentially of a hollow handle in which are enclosed 
a rod controlled by a spring, and two sets of movable jaws, 
pivotted to the handle and connected to the rod. (March 6, 
1883), 


1347. Dynamo-Electric Machines: H. H. Lake, 
London. (4. W. Fuller, Norwich, Conn., U.S.A.) (6d. 20 Figs.} 
A number of field magnets are fixed to the opposing faces of two 
rotating discs fixed to the axis of rotation, and have their cores 
parallel to the axis. The field magnets of one polarity are all on 
one side of the shaft, and those of the other polarity on the 
opposite side. The poles of like polarity on each disc are con- 
nected to a common pole-piece. The magnets are wound ina 
continuous serges, and the ends of the conductors are connected 
respectively to two insulated contact rings on the shaft of the 
venerator, on each of which bears a brash. The armature coils 
are supported upon a stationary frame composed of two plates 
connected together by bars between the opposed similar poles of 
the field magnets. The armature core is composed of two long 
segments of iron or other magnetic material secured to two short 
segments of non-nmgnetic material, and is segmentally encircled 
by the armature coils. The core is suspended in the bight or 
bights of one or more cables hung over a suitably elevated loose 
adjustable pulley, and is prevented from swaying laterally by 
means of adjustable grooved guide rollers acting through the 
spaces between the stationary coils upon the convex portions of 
the cables embracing the core. The core is thus free to wotate, 
and is carried around by the attraction of the field magnets, its 
division into segments of magnetic material causing the establish- 
ment in it of permanent poles at the ends of the segments. The 
outerend of each coil of the armature is connected tothe inner 
end of the adjacent coil, the coils being wound in the same 
direction, and each junctaon is connected to an insulated strip 
contained on the inner circumference of a stationary tube fixed 
on the end of a boss through which the shaft of the machine 
passes, and drawn up tight against a shoulder by set screws 
having conical points entering into an annular recess having the 
outer side inclined. The brushes are mounted upon insulated 
holders formed of semicircular cylinders partéally embracing the 
shaft with which they rotate, and connected respectively to the 
two contact rings before mentioned, and press upon the concave 
faces of the strips of the stationary tube. In a modification the 
armature core és composed entirely of soft iron, and may be 
rotated by power imparted toit by one or more positively rotating 
friction rollers bearing upen its periphery and mounted upon 
shafts having rollers at their other end in contact with the 
rotating discs of the field magnets. The friction rollers are 
mounted upon cradles provided with adjustable fulcrums and 
a central wheel upon which the armature core rests is also adjust- 
able and slides in a frame, the armature core pressing it down 
and raising, at the same time, the two friction wheels, thus equa- 
lising the pressure of the three wheels. This invention will be 
fully illustrated and described in an early issue. (March 13, 1883). 


1375. Dynamo-Electric Machines: H. H. Lake, 
London. ((. W. Fuller, Norwich, Con., U.S.A.) [sd. 9 Figs.) 
—The frame consists of two upper and two lower groups, arranged 
one within the other, of horizontal field magnets, the hofow 
cores of which are attached at their outer ends to vertical yoke 
pieces and butt with their inner ends against suitable shoulders 
on the pole-pieces, within which the armature revolves. The 
armature consists of a rotating cylindrical cage composed of 
parallel insulated induction bugs supported in equidistant groups 
of five upon the peripheries of three wheels attached to the shaft. 
The stationary armature core, divided into two sections by the 
interposition of the central wheel, is composed of ehort iron 
cylinders supported by arms projecting radially from hubs 


| mounted loosely on the shaft, each hub having formed in its 
| lower portion an oil 


cavity containing cotton wick. The 
induction bars are arranged in groups of five, the bars of the 
diametrically opposite groups are connected, by meams of insu-- 
lated rings at the emds of the armature, in series so as to leave 
two terminals which are respectively connected to two dia- 
metrically opposite strips of the commutator. Each insulated 
ring has thus two opposite bars connected to it, and its cross- 


| section is half that of the bars to which it is attached by an arm 


having the full cross-section of the bars. The brushes are 
carried in insulated segmental holders and are literally brushes 
with flexible wire teeth, each brush forming electrical contact 
with all the commutator strips on its side of the neutral plane. 
This invention will be fully idlustrated and described in an early 
issue. (March 14, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
Jnited States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 


| consulted, gratis, at the offices of ENGinegRinG, 35 and 36, Bedford- 


street, Strand, 








